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MpeaucnoBue
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rOCYOAPCTBEHHbLIA CTAHOAPT PECNYBNNKU BEJNIAPYCb

Annaparypa pacnpeneneHus n yrnpasrneHuUs HU3KOBOSNbTHas
Yactb 2
ABTOMATUNYECKWVE BbIKIMIOYATENAN

Anapartypa pa3MepkaBaHHS i KipaBaHHSA Hi3KaBONbTHas!
. YacTtka 2
AYTAMATbIYHbIA BbIKNMIOYATBHIKI

Low-voltage switchgear and controlgear
Part 2
Circuit-breakers

Jara BBegenua — 2016-01-01

1 O6wwue nonoxeHus

Hacrosiwmii craHaapt ucnonb3yeTcsi COBMECTHO ¢ IEC 60947-1. MyHKTbI M NOANYHKTHI, TAONULbI, PUCYHKK
1 NPUNOXEHUS NPUMEHSAEMbIX 0OLLIMX NpaBU ONpeaensaoTca Cebikon Ha IEC 60947-1, nanpumep: IEC 60947-1
(nyHkt 1.2.3), IEC 60947-1 (tabnuua 4) unu IEC 60947-1 (npunoxeHue A).

1.1 O6nacTb NpUMeHeHunA

Hacrosimin ctaHaapT pacnpoCTpPaHAETCS Ha aBTOMATUYECKME BLIKMIOYATENM, NABHbIE KOHTaKTbl KOTOPbIX
npegHasHayeHbl AN COEAUHEHUA Lenen ¢ HOMUHaNbHbIM HanpskeHuem A0 1000 B nepemeHHOro Toka unm
1500 B nOCTOAHHOrO TOKA, U COAEPXUT AONONHUTENbHbIE TPeOOBaHUS ANS aBTOMATUYECKUX BblKniovaTenen
CO BCTPOEHHBLIMU NpPefoXpaHUTENsAMMU.

HacrosAwun craHgapT NPUMEHSIETCS ANS aBTOMATUYECKUX BbIKNOYaTeNnen ¢ nmobbiMU HOMUHAMBHBLIMM
TOKaMM, pa3nuyHbIX KOHCTPYKLMI U CNOCOGOB NPUMEHEHUS.

TpeboBaHuA kK aBTOMATUYECKUM BbIKMOYATENAM, NPeAHAa3HAYEHHbIM Takke Ana obecneveHns 3almThbl
OT OCTaTOYHOr0 TOKa, NPUBEAEHLI B NPUMOXEHUN B.

JononHutenbHble TPEOOBAHUS K aBTOMATUYECKUM BIKIMOYATENSIM C dMEKTPOHHOW 3aLUTON OT CBEpX-
TOKOB NpuBEeAEHbI B NpUnoxeHun F.

JononHuTenbHble TpeboBaHWA K aBTOMATUYECKUM BbIKIIOYATENAM ANS CUCTEM C 3a3eMMeHUeM no nor-
Homy conpoTtusnenuto (IT) npuseaeHsl B NpunoxeHun H.

JononHuTenbHele TPEGOBAaHUA K ABTOMATUYECKUM BbIKMIOYATENAM, UCMONb3YEMbIM B KAUECTBE MycKa-
Tenen Ans NPAMOro nycka asuratenen, npueeaeHsl B IEC 60947-4-1, KOTOPLIN pacnpoCTPaHAETCS HA KOHTAaK-
TOPbI U NyCKaTENU HU3KOTO HANPSDKEHUS.

TpeboBaHMUA K aBTOMATUYECKUM BLIKIIOYATENSAM ANA 3aLlUMThl SNEKTPONPOBOAKM B 34aHUSIX U aHano-
MMYHbIX 0ObEeKTax, rae obcnyxMBaHue OCyLLECTBNSETCA HeOBYYEeHHbIM NepPCcoHanoM, npueeaeHbl B IEC 60898.

TpeboBaHuUA K aBTOMaTUYECKUM BhIKNOYaTENAM Ans obopyaoBaHust (Hanpumep, AN aNeKTPUYEecKux
npuGopoB) npuBoasTcsa B IEC 60934,

JononHuternbHble TpeboBaHUSI NPeAbSBMATCA K aBTOMAaTMYECKUM BbIKMIOYATENSAM, NPeAHa3HAYeHHbIM
ANA 3aWmTEl 3NeKTPoobopya0BaHNSA CneumarnbHbIX YCTAHOBOK (HanpuMep, TArOBbI€, MPOKATHLIE CTaHbl, Kopa-
GenbHble U T.4.).

M puMeyaHune -— ABTOMaTUYECKNE BbIKNTKOYaTenm, paccMmarpuBaemMble HacTOAWNM CTaH4apTOM, MOryT ObITh
OCHalLeHbl YCTpoicTBaMK ANS aBTOMATUYECKOrO pasMblkaHWUSA B 3apaHee OnpeferieHHbIX YCIIOBUSAX, KPOME Meperpy3ku
Mo TOKY W MWHWUMArbHOrO HanpsXXeHusi, Takux, HampuMep, Kak peBepcupoBaHMe MOLLUHOCTW Wnu Toka. B HacTosAmii
CTaHAapT He BXOAWT NpoBepka pabounx XapakTepucTuK B TaKUX 3apaHee onpeferneHHbIX YCroBUsX.

Hacroswuii ctTaHaapT ycTaHaBnMBAaeT:

Q) XapaKTepPUCTMKN aBTOMATUYECKNX BbIKIIOYaTENEN;

b) ycnoBsus, KOTOpLIM AOMMKHbI YA0BMNETBOPSTE aBTOMATUYECKUE BbIKMIOYATENN B OTHOLUEHUM:
1) paboTOCNOCOGHOCTM U NOBEAEHMS NPYU HOPMAanbHOW JKCTNnyaTaLUuu;

M3paHue opmumanbHoe
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2) paboTocnoCoBHOCTM 1 NOBEAEHUSI B CryYae neperpy3ok, KOpOTKOro 3amblKaHus, BKMOYas corna-
coBaHue obcnyumBaHua (M3bnpaTtenpHasa n pesepBHas 3awWwmTa);
3) aneKTpo30nALUUOHHBIX CBONCTB;
C) UCMbITAHUS, HanpPaBIIEHHbIE HA NMPOBEPKY 3TUX YCMOBUI U METOAUKY NPOBEAEHUS STUX UCTLITAHUI;
d) nHdopmaumio, koTopasi AoskHa BbiTb MapkUpoBaHa Ha anmnapartax UM nocTaBnATLCS BMeCTe C HUMU;
€) AOMONHUTENbHbIE TPeBOBAHNA K aBTOMATMYECKUM BbIKMIOYATENAM, YCTAaHAaBNMMBAEMbIE B CTaHAAPTAaX
U TEXHUYECKUX YCMOBUSIX HA U3AENUS KOHKPETHbIX CEPUIA U TUMOB.

1.2 HopMmaTuBHbIE CCbINKU

[na npyMeHeHns HacTosALLEro cTaHaapTa HeoOXoAuMbl CrieayioLLMe CChINOYHbIE AOKYMEeHThI. Ona HeaaTtu-
POBaHHbIX CCbIFIOK MPUMEHSIIOT NOCNeAHEe U3aHne CCbINTOYHOrO OKYMEHTA (BKIOUas BCE €ro M3MEHEHMsI).

IEC 60050-441:1984 MexayHapoaHbIi 3NEKTPOTEXHUYECKUI cnoBapb. Yactb 441. KommyTaumoHHas
annapaTypa, annapaTtypa ynpasneHus u npegoxpaHurenu

IEC 60051 (Bce 4actu) Mpubopbl AMEKTPOU3MEPUTENbHBIE aHamNoroBble MNOKa3blBaKOLLME MNPAMOro
AEeNCTBUA U KOMMMEKTYIOLWME NPUHAANEXKHOCTU K HUM.

IEC 60068-2-14:2009 UcnbiTaHnss Ha BO34eWcTBUE BHeLWHUX dpaktopoB. Yacte 2-14. WUcnbiTaHua.
WcnbitaHne N. MameHeHne TemnepaTypsbl

IEC 60068-2-30:2005 UcnbiTaHn Ha BO3AENCTBUE BHELIHMX dakTopoB. Yactb 2-30. WcnbiTaHus.
WcnbiTaHne Db: BnaxkHoe Tenno, yuknuieckoe (UmMkn 124 + 12 4)

IEC 60364 (BCe YacTu) ONeKTPOyCTaHOBKU HU3KOBOSIbTHbIE

IEC 60417-DB:2002 Npadmueckne CUMBOSIbI AN UCMOMb30BaHNUS HA 000PYA0BaHUK

IEC 60617-DB-12M:2001 Npacuyeckune cumBonbl ANA anarpamm

IEC 60695-2-10:2000 McnbiTaHne Ha NoXapoonacHOCTb. YacTtb 2-10. MeToabl UCnbITAHUM pacKaneHHoW/
ropsideri NPOBOSIOKOW. YCTaHOBKA C packaneHHOoW NPOBONOKON 1 obLume MeToAbl MCMbITAHUIA

IEC 60695-2-11:2000 UcnbiTaHue Ha noXapoonacHocTb. Yactb 2-11. Metoabl UCnbITaHW packaneHHoW/
ropsidert NPoBONOKOW. McnbiTaHUs KOHEYHOM NPOAYKLMM HA BOCMIIAMEHAEMOCTb packaneHHOW NPOBOSIOKOW

IEC 60695-2-12:2010 UcnbiTaHue Ha NoXapoonacHoCTb. YacTb 2-12. MeToabl UCnbITaHWI packaneHHon/
rops4yei NpoBosIokon. MeToa ucnelTaHUi MaTepuanos AnA oNpeaeneHnsa HAEeKca roprovecT packaneHHon
nposonokon (GWFI)

IEC 60695-2-13:2010 UcnbiTaHne Ha NoXapoonacHOoCTb. YacTb 2-13. MeToabl UCnbITaHWI packaneHHon/
ropsdyen npoBosniokon. MeToabl UCMbITAHUI MaTepUanoB ANA onpedeneHna TemnepaTtypbl BOCMaMeHeHNUs
packaneHHon nposonokon (GWTI)

IEC/TR 60755:2008 O6wue TpeboBaHMs K 3aLUMTHLIM YCTPONCTBaM, paboTaoWwmum No NpUHLMNY octa-
TOYHOrO TOKa

IEC 60898 (Bce yacTu) Beikniouatenu asTomaTtuyeckme Ans 3awuTtbl OT CBEPXTOKOB, NPUGOPOB ObITOBO-
ro U aHarnorM4yHOro Ha3Ha4YeHus

IEC 60934-2007 Bbiknouyarenu asTomatudeckne ansa obopygosanus (CBE)

IEC 60947-1:2007 AnnapaTypa pacnpeaeneHus u ynpaeneHus HU3KoBonbTHas. Yacte 1. O6wpme npasuna

IEC 60947-4-1:2009 AnnapaTypa pacnpegeneHus u ynpasneHusa HM3KOBOMbTHaA. Yactb 4-1. KoHTak-
TOPbI M NyCKaTenu anekTpoaBUraTenen. SNeKTpoMexaHm4eckne KOHTakTopbl U nyckaTenu AsuraTenen

IEC 61000-3-2:2009 OnekTpoMmarHutHaa cosmectumoctb (EMC). Yactb 3-2. Hopmbl. HopMbl amuccumu
rapMOHMYECKMX COCTaBNAILWLMX Toka (06opyaoBaHue ¢ noTpebnaemsiM TOKOM < 16 A B ogHON (hase)

IEC 61000-3-3:2008 OnektpomarHutHag cosmectumoctb (EMC). YacTb 3-3. Hopmbl. OrpaHuyeHne usme-
peHuii, konebaHui HanpskeHusa U drukepa B HU3KOBOMbTHBIX CUCTEMAX AneKkTpocHabxeHusa ana obopyao-
BaHUS C HOMUHarNbHbIM TOKOM < 16 A B 0a4HOI (pase, KOTOPOE He MOAMNEXUT YCIIOBHOMY COEAUHEHUIO

IEC 61000-4-2:2008 3nekrpomarHutHaa cosmectumocte (EMC). Yactb 4-2. Metoabl WUCMbITAHUWA U
M3MepPEHUI. VCnblTaHUA Ha YCTOMYMBOCTb K 3N1EKTPOCTaTUYECKOMY paspaay

IEC 61000-4-3:2010 SnekrpomarHutHaa cosmectumocte (EMC). Yactb 4-3. Metoabl MUCMbITAHUWA W
n3MepeHun. MIcnblTaHusi Ha yCTOMYMBOCTL K M3Ny4aeMOMy paauod4aCcTOTHOMY SMEKTPOMAarHUTHOMY MOJO

IEC 61000-4-4:2004 SnekrtpomarHutHaa cosmectumocte (EMC). Yactb 4-4. Metodbl UCMbITAHUWA W
n3MepeHun. MIcnblTaHust Ha YCTONYMBOCTb K HAHOCEKYHAHBIM UMMNYNbCHBIM NOMeXxam

IEC 61000-4-5:2005 3nekrtpomarHutHass cosmectumoctb (EMC). Yactb 4-5. MeToabl ucnbiTaHUn u
U3MepeHU. MicnbiTaHusa Ha yCTOWYMBOCTb K MUKPOCEKYHAHBIM UMMYIIbCHBLIM NoMexam G0MbLUIO 3Heprum

IEC 61000-4-6:2008 GnekrtpomarHutHass cosmectumoctb (EMC). Yactb 4-6. MeToabl ucnbiTaHun u
M3MEPEHUN. YCTONUYUBOCTb K KOHAYKTUBHBIM NOMEXam, HaBe4eHHbIM pagnuod4acTOTHbIMU NOMSMU

IEC 61000-4-11:2004 3nektpomarHutHas cosmectuMmocTb (EMC). Yactb 4-11. MeToabl ucnbiTaHuii u
U3MepeHun. McnbiTaHne Ha yCTOWYMBOCTb K NpOBanam, KPaTKOBPEMEHHbIM NPEPbLIBAHUAM U U3MEHEHUAM
HanpsHKeHus
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IEC 61000-4-13:2005 3nektpomarHutHas coBmectumoctb (EMC). Yactb 4-13. Metoabl UCMbITAHUIA U
u3MepeHunin. cnbiTaHue Ha NOMEXOYCTOWYUBOCTL K HU3KUM 4acTOTaM rapMOHUK U MHTEPrapMOHMK, BKNOYast
nepeziadyy CUrHanoB Ha CETb ANEKTPONUTAHMA NEPEMEHHOIO TOKa

IEC/TR 61000-5-2:1997 3OnekrpomarHutHasa coemectumoctb (EMC). Yacrtb 5. PykoBoactBa no MOHTaXy U
noaasneHuio nomex. Pasaen 2. 3azeMmneHue u npoknaaka kabenen

IEC 61008-1:2010 BuikniouaTenu asTomatuueckue, ynpaensemble auddepeHumanbHbiM TOKOM, BbITOBOro
W aHarorMyHoro HasHa4eHusa 6e3 BCTpOEHHON 3awuTbl OT cBepxTokoB (RCCBS). Yacts 1. Obwue npasuna

IEC 61009-1:2010 Boikniouatenu aBTomatuyeckue, ynpasnsemble auddepeHumuanbHbIM TOKOM, ObITOBOTO
W aHarNorM4YHOro Ha3Ha4YeHUsA CO BCTPOEHHON 3aLumTomn oT cBepxTokoB (RCBOs). Yactk 1. O6wue npasuna

IEC 61131-1:2003 KoHTponnepbl nporpamMupyeMsble. Yactb 1. Obwas uHdopmaums

CISPR 11:2010 O6opyaoBaHue MNPOMBILLNIEHHOE, HAy4yHOE U MeAMLMHCKOE. XapaKTepuUCTUKM paauo-
4acTOTHLIX Nomex. Mpeaensl U METOAbLI U3MEPEHUSA

CISPR 22:2008 O6opyaoBaHme MHOPMALMOHHBLIX TEXHONOMMIA. XapakTepucTuku paauonomex. Hopmel
M METOAbI U3MEPEHUN

2 TepMuHbI N onpeaeneHusi

B HacToAwem craHgapTe NpMMEHSIIOT TEPMUHLI, YCTaHoBreHHble B IEC 60947-1, a Takke cneayiowme
TePMUHbI C COOTBETCTBYIOLLIMMK ONPEAENEHUSIMMN:

2.1 aBTOMaTH4Yeckui Bbikmoyarens (circuit-breaker): KOHTakTHbIN KOMMYTaLUMOHHLINM annapat, cno-
COGHbII BKMOYaTh, NPOBOAUTL U OTKMIOYaTb TOKU NPU HOPMAsbHbIX YCMOBUAX B LIeNW, a Taioke BKNIOYaTb,
NpoBOAUTL B TEYEHNE 3a4aHHOIO MHTEPBANa BPEMEHU U OTKII0YATb TOK NPU OTOBOPEHHbIX, OTKNOHAIOLWMXCA
OT HOPMbI YCIOBUSAX B LIEMKW, HANPUMEP NPU KOPOTKOM 3aMbIKaHUN.

[IEV 441-14-20]

2.1.1 paamep pamku (frame size): TepmuH, 0003HaUaIOLWMIA rpynny aBTOMaTUYECKUX BbIKNOYMaTENEN,
BHELUHWEe U3nYeckne pasmepbl KOTOPLIX ABAAIOTCA OOLMMKU NS Avana3oHa HOMUHanNbHLIX TOKOB. Pasmep
paMKu BblpaxKaeTca B amrnepax U COOTBETCTBYET HaubonbLieMy HOMUHANbLHOMY TOKY rpynnbl. B npeaenax
pasmepa 6noka LmMpuHa MOXeT pasnmyaTbCsa COrfTacHO KONMYECTBY MOSIOCOB.

[TpuMedvaHune —3To onpejeneHne He noapasyMmeBaeT CTaHAAPTU3UPOBAHHBLIX pa3MepoB paMKu.

2.1.2 KOHCTPYKTUBHOE pacxoxaeHue (construction break): 3HauyuTenbHas pasHMLA B KOHCTPYKLMM
MeXay aBTOMaTUY4ECKUMU BbIKMOMaTENAMM AAHHOrO pasmepa pamku, Tpebyiowas npoBefeHUst AONOMHM-
TENbHOro TUNOBOIO UCMbITaHUA (CM. 7.1.5).

2.2 aBTOMaTU4YECKUI BbIKNIOYaTeNb CO BCTPOEHHbIMU npeaoxpanutensamu (integrally fused circuit-
breaker): Kom6uHauusi B 04HOM YCTPOWCTBE aBTOMATUYECKOrO BLIKMIOYATENS M NPeaoXpaHUTEnen, Koraa
OAMH NpPeaoXpaHuTENb pacnofiaraeTca NocnefoBaTenbHO C KaxabiM NOMIOCOM aBTOMaTUYECKOTO BbIKMIOYa-
Tens, npeaHasHa4YeHHOro AnA NOAKNIOYEHUA K ha3zoBomMy NpoBoay.

[IEV 441-14-22]

2.3 TOKOOrpaHUYMBaKOLWMIA aBTOMaTUYeCKUit BbikntovaTtenb (current-limiting circuit-breaker): Asto-
MaTUYEeCKUI BbIKIOMaTENb, KOTOPLIM B NpeAenax 3aaaHHoro gvanasoHa Toka npejoTBpailaeT JOCTUXKEHUe
CKBO3HbLIM TOKOM OXXUAAEMOr0 NMUKOBOrO 3HAYEHMS U KOTOPbIAN OrpaHNYMBAET CKBO3HYIO SHEPIUIO (120 3Have-
HWEM, MEHbLUMM, YEM CKBO3Has SHEPrus BOMHbI Nofynepmoaa CMUMMETPUYHOTO OXXMAAEMOro Toka.

MpumedaHus

1 CCbIJ'IKy AenakT N Ha CUMMeTPU4YHOe, U Ha aCUMMEeTPUYHOe OXngaemMoe nukosoe aHa4eHne CKBO3HOIro Toka.

2 CKBO3HOMN TOK Ha3bIBAETCA TaKXKe TOKOM OTCeYKM (cM. MexayHapoaHbIA aneKTpoTEXHUYECKMIA croBapb, IEV 441-17-2).

3 MOJJ,eJ'II/I ana rpacbmquKoro npeacTaBieHNA XapakTepUCTUKN MPONyCKaeMoro Toka U XapakrepucTtuku CKBO3HOM
3Heprum npeacTasneHsl Ha pucyHkax K.2—K.5, a npumepbl NnpuMeHeHWa Mogeneil — Ha pucyHkax K.6 u K.7.

2.4 cbeMHbI aBTOMaTUYECKUI BbIKNIoYaTesb (plug-in circuit-breaker): ABTomMaTuyeckuii BbiKNioYaTenb,
OCHALLUEHHbIM B [0MOMHEHUE K NPEepbIBAIOLMM KOHTAKTaM KOMMIEKTOM KOHTAKTOB, KOTOpble MO3BONSIOT
CHATUE aBTOMATUYECKOro BbIKMOYaTENS.

Il pumMedyaHune — HeKOTOpI:Ie aBTOMaTh4ecCKne BblKNoYaTenn MOrytT UMeTb CbEMHLIA TUN TONbLKO Ha CTOpOHE
JIMHWUK C BbiIBOAaMU Harpy3ku, Kak npasuno, nogxogAawnmMmn ana coeuHeHUA anekTponpoBO40B.

2.5 BbIABMXKHOM aBTOMaTUYECKUA Bbikntoyatenb (withdrawable circuit-breaker): ABTomaTtuyeckui
BbIKIOYaTerb, B JOMNOMHEHUE K MPEepbIBaOLLMM KOHTAKTaM OCHALLEHHbIA KOMMNIEKTOM M30MUPYIOLLUX KOH-
TaKTOB, KOTOPbIE MO3BONAIOT OTCOEAUHATL ABTOMATUYECKMI BLIKMIOYATENb OT FMaBHOW LENU B BbIABUHYTOM
MONOXEHUU, YTOObI JOCTUYL U3ONUPYIOLLEr0 NPOMEXKYTKA B COOTBETCTBUM C 33/1aHHLIMU TpeGoBaHUSIMU.
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2.6 aBTOMATU4YECKUI BbIKNIOYaTenb ¢ NUTbIM kopnycom (moulded-case circuit-breaker): ABTomaTtu-
YECKUI BbLIKNIOYATENb C ONOPHLIM KOPMYCOM M3 JIMTOTO M3ONALMOHHOTO Matepuana, NpeacTaBnsiowmm
cob0i HEOTBEMMNEMYIO HYaCTb aBTOMATUYECKOIO BbIKIIOUaTens.

[IEV 441-14-24]

2.7 BO3AYWHbIN aBTOMaTUYECKUI BbIKNOYaTenb (air circuit-breaker): ABTomaTtuyeckuit BbiKiouaTens,
B KOTOPOM KOHTaKTbl Pa3MbIKaIOTCA U 3aMbIKaIOTCA B BO3AyXe ¢ aTMOC(EPHbIM AaBIieHUEM.

[IEV 441-14-27]

2.8 BaKyyMHbIW aBTOMaTUYECKUIA BbIKNOuaTesnb (vacuum circuit-breaker): ABTOMaTtui4eCkuii BbIKIio-
yaTernb, B KOTOPOM KOHTaKTbl PAa3MbIKaIOTCS M 3aMbIKAIOTCA B 6annoHe G BbICOKUM BaKyyMOM.

[IEV 441-14-29]

2.9 ra3oBbI aBTOMaTU4YeCKui BbIKNoYaTenb (gas circuit-breaker): ABToMaTu4eckuit BbIKIIOYaTENb,
B KOTOPOM KOHTaKTbl PasMblKalOTCA M 3aMbIKAIOTCA B rase, KpoMe BO3ayxa, ¢ aTMoccdepHbiM unu Gonee
BbICOKUM JaBfIEHUEM.

210 pacuenuTtenb no ToKy BkmoyeHua (making-current release): Pacuenutenb, NO3BONAIOWMIA pas-
MblKaHME aBTOMAaTUYECKOrO BbIKNiovaTensa 6e3 kakon-nmbo 3agaHHON 3a4EepPXKKU BO BpeMsl AEWCTBUSA 3aMbl-
KaHUA, eCriv TOK BKMIOYEHMA NPEBbLILLAET 3aaHHOE 3HAYEHWE, U KOTOPbIN 0CTAeTCA HEDYHKLIMOHUPYIOLLIMM,
Korga aBToOMaTUYeCKMin BbIKoYaTenb HaxXoAUTCA B 3aMKHYTOM MOJIOXEHUMU.

2.11 pacuenuTtenb KOPOTKOro 3ambikaHusa (short-circuit release): Pacuenutens MakcumanbHOro Toka,
npeaHasHadYeHHbIM ANA 3aWmUThl OT KOPOTKUX 3aMbIKaHWUMN.

2.12 pacuenuTenb 3awWUTbl OT KOPOTKOro 3aMbiKaHUs C KpaTKOBpeMeHHOMU 3aaepxkon (short-time
delay short-circuit release); Pacuenutenb MakCMmMarnbHOro TOKa, NpPeAHa3HaJYeHHbIW Ans cpabartbiBaHuA
B KOHLE KpaTKOBpemeHHon 3agepkkn (cm. IEC 60947-1 (nyHkT 2.5.26)).

2.13 aBapuiHbIN Bbiknovatenb (alarm switch): BecnomoraTenbHbil BbiknioYaTenb, cpabaTtbiBalowmii
TOMbKO MpW pacuenfeHny aBTOMaTMYeCKOro BblKNioYaTens, ¢ KOTOPbIM OH CBA3aH.

2.14 aBTOMaTU4YECKMI BbIKIOYaTeslb C YCTPOMCTBOM GNOKMPOBKM 3aMbikaHmua (circuit-breaker with
lock-out device preventing closing): ABToMaTU4eCKuin BbiKOYaTerNb, B KOTOPOM KaXAbIA U3 NOABUXHbIX KOH-
TaKTOB AOCTATOYHO 3aLUMLIEH OT 3aMblkaHWUA, YTOObI ObiTb CMOCOOHBLIM NPOBOAUTL TOK, €CIIU MHULMUPYETCA
KOMaHAa 3aMblKaHuA B TO BPEMSA, KOr4a COXPaHAKTCA 3apaHee onpeaeneHHble YCnoBus.

2.15 oTknrovarowan [Bknrovyarowas] cnoco6HOCTL ABTOMATUYECKOro BLIKNIOYATENA NPU KOPOTKOM
3amblkaHum [short-circuit breaking (making) capacity]: Otkniovaowas [Bkniovaiolnan] cnocobHoCcTb, AnA
KOTOPOW 3aflaHHble YCIOBUA BKIOYALOT B CE0SA KOPOTKOE 3aMblKaHUE.

2.15.1 npepenbHan OTKIHOYaKOLWAA CMOCOOHOCTL NPU KOPOTKOM 3ambikaHum (ultimate short-circuit
breaking capaciti); OTkniovaioLlan cnocoGHOCTb, ANA KOTOPOW 3agaHHble YCNOBUSI B COOTBETCTBUU C npej-
NWCaHHOW NOCNeA0BaTeNbHOCTLIO UCNbITAHMI HE BKIOYalOT B ce6A CNOCOGHOCTL aBTOMATUYECKOTO BbIKIIO-
yaTens NpoBOAUTb HOMUHASIBbHBIA TOK HENPEPbLIBHO.

2.15.2 pabovyaa OTKMHOYaKOWAA CNOCOOHOCTE NPU KOPOTKOM 3amblikaHum (service short-circuit
breaking capaciti); OTkniovaioLlan cnoco6HOCTb, ANA KOTOPOW 3agaHHble YCNOBUS B COOTBETCTBUM C npej-
NUCaHHOW NOCNea0BaTENbHOCTLIO UCNbITAHUI BKMOYAOT B ce6A CNOCOBHOCTL aBTOMAaTUYECKOrO BbIKIIOYa-
Tens NpoBOAUTb HOMUHAILHLIA TOK HEMPEPLIBHO.

2.16 Bpema pasmMbikaHus (opening time): B cooteetcrBumn ¢ IEC 60947-1 (nyHkT 2.5.39), co cneayio-
UMMM JONOSTHEHUAMMU:

- ANs aBTOMaTUYECKOro BbIKIHOYATENSA NPAMOro AEWCTBUA HavanbHbIM MOMEHTOM BPEMEHM pPa3MblkaHus
AIBMAETCA HavanbHblii MOMEHT TOKa, 4OCTaTOYHO CUMbHOro, YTOObl Bbi3BaTh CpabaTbiBaHME aBTOMATUYECKOTO
BbIKMOYaTens;

- ONA aBTOMaTUYECKOro BbIKMOYaTesnsa, AEMCTBYIOLIEro ¢ MOMOLLbIO BCNOMOraTesbHbIX MOLLHOCTEN
noboro Buaa, Ha4yanbHbIM MOMEHTOM BPEMEHWN Pa3MblKaHUSI IBAAETCA MOMEHT NPUMEHEHUSA UNK yaaneHus
BCMOMOraTefbHOW MOLLUHOCTM K pasMblKatloLLEMY pacuenuTenio.

M pnmeHyaHune — D,J'IF! aBTOMaTUYECKMX BbIKNOYaTENEN «BpeMA pa3MblkaHUA», KakK npaBWUNo, HasbliBaeTCA
«BpemMA paclenneHuna», oqHako BpeMA pacuyenyieHna OTHOCUTCA KO BpeMeHU Mexay HadallbHblM MOMEHTOM BpeMeHU
pasMbiKaHUA U MOMEHTOM, Korja KoMaH4a pa3MblkaHUA CTaHOBUTCA HeO6paTMMOI7I.

2,17 cornacoBaHue 3awWuTbl OT Neperpy3kn no Toky (over-current protective co-ordination): B cooT-
BeTcTBUU C IEC 60947-1(nyHKT 2.5.22).

2.17.1 u3bupatenbHOCTb 3aWuTbl OT Neperpysku no Toky (over-current selectivity): Koopaunauus
pabounx XapakTepucTUK ABYX UNU HECKONbKUX NOCMEeAoBaTenbHbIX NPeAoXpaHUTENbHLIX YCTPOWCTB 3aLumThl
OT Neperpysku no ToKy C TakMM pacyeToM, YToObl B Cnyyae BO3HUKHOBEHUSI Meperpy3ku no ToKy B npeaenax
yKa3aHHOro gnanasoHa cpabartbiBano TOMbKO YCTPOMCTBO, NpeHa3Ha4YeHHoe ANsi ONepUPOBaHUS B AAHHOM
AnanasoHe, a npoune He cpabaTbiBany.
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2.17.2 obwan usbuparenbHOCTDb (total selectivity): N36upaTenbHOCTb 3aLMTbl OT NEPErpy3ku Mo TOoKy,
KOra Npu HanuuMmu ABYX NOCreA0BaTENbHbIX NPeAOXPaHUTENbHBIX YCTPOICTB 3aLUMThl OT NEPErpy3ku Nno TOKy
npefoxXpaHUTENbLHOE YCTPOUCTBO HA CTOPOHE HArpy3ku OCYLLECTBIISIET 3aLUMTY, He Bbi3blBas cpabaTbiBaHWe
BTOPOrO NpeoXpaHUTENLHOrO YCTPOUCTBA.

2.17.3 uactuyHas usbuparensHocTb (partial selectivity): N3bupaTenbHOCTb 3alUMTbl OT NMEPErpy3ku
no TOKy, Koraa npu HanuMuuu AByX NOCreaoBaTenbHbIX NPEAOXPaHUTENbHBLIX YCTPOWUCTB 3alUMThl OT nepe-
rPy3Ku Mo TOKY NpeAoxXpaHUTENbHOE YCTPOMCTBO HA CTOPOHE Harpy3ku OCYLLECTBNSIET 3aLUMTy A0 3a1aHHOIO
YPOBHA Neperpy3ku no TOKy, HE Bbi3biBasi cpabaTbiBaHWE BTOPOro NpeAoXpaHUTENIbHOTO YCTPOWCTBA.

2.17.4 npepgenbHbIA TOK u3buparenbHocTH / (selectivity limit current /): MpeaenbHbIii Tok n3buparens-
HOCTW npeacTaBnseT coboi KOOPAMHATY TOKa B NEpeceyYeHnn Mexay obuueit xapakTepUCTUKOW BpEMEHU —
TOKa NPeaoXpaHUTENbLHOrO YCTPOMCTBA HA CTOPOHE Harpysku U ynpexaaiollen (ana npeaoxpaHurenen) unu
pacuennsowen (Ans aBTOMaTUYECKUX BhbIKMOYaTenemn) xapakrepucTuku BPEMEHM — TOKa BTOPOro npejo-
XPaHUTENLHOTO YCTPOMCTRA.

MpeaenbHbI TOK M3bMpaTenbLHOCTH (CM. puCYHOK A.1) npeacTasnsieT coboi npeaensHoe 3Ha4YeHue Toka:

- HWXKe KOTOPOro NPW HanMuun AByX NnocrneaoBaTenbHbIX NPeAoXPaHUTENbHBLIX YCTPOICTB 3aLLMThl OT nepe-
rpy3kn NO TOKY NpefoXpaHUTENnbHOE YCTPOMCTBO HA CTOPOHE HArpy3ku CBOEBPEMEHHO 3aBepLUAeT CBOE
AeicTBue pasMblkaHusi, YToObl NPeAOTBPATUTL BbINOSIHEHME BTOPLIM NPEAOXPAHUTENbHLIM YCTPOWCTBOM
CBOEro AENCTBUSA, T. €. CENEKTUBHOCTb 0becnevnBaeTcs;

- BbILLIE KOTOPOrO MPW HANMUKUKU ABYX NMOCNEA0BATENbHbLIX NPEAOXPAHUTENbHBIX YCTPOWCTB 3aLLMTbl OT nepe-
rpy3Kku no TOKy NpeoXpaHUTENbHOE YCTPOWCTBO HA CTOPOHE HArpy3ku HE MOXET CBOEBPEMEHHO 3aBEPLLUTL
CBO€ AelCTBUE pa3MblkaHus, YTOObI MPeAOTBPaTUTL BbINOSIHEHWE BTOPbLIM MpPeAoXpaHUTENbHbIM YCTPOW-
CTBOM CBOEro AENCTBUS, T. €. CENEKTUBHOCTb He obecneunBaeTcs.

2.17.5 pe3sepBHan 3awmuTta (back-up protection): B cootseTctBum ¢ IEC 60947-1 (nyHKT 2.5.24).

2.17.6 Tok nepexopna Ig (take-over current /g): IEC 60947-1 (nyHkT 2.5.25) AONONHSAETCA Creaylowmm
obpasom:

B yensx Hacrosiwero craHaapta IEC 60947-1 (nyHkT 2.5.25) npuMeHSAETCA K ABYM NOCHEA0BaTENbHbIM
npefoXpaHUTENbHbIM YCTPOWCTBAM 3aLUMTLI OT Neperpy3ku no ToKy CO BpeMeHeM cpabaTtbiBaHusi, KOTOpoe
6onbLue unu pasHo 0,05 c. [iea nocneaoBaTenNbHbIX YCTPOWCTBA 3aLLUThLI OT NEPErpy3kn no ToKy CO Bpeme-
HeM cpabaTbiBaHusa MeHee 0,05 ¢ cuuTaloTca CoOeaMHEHNEM COTNTAaCHO NPUIOXEHUIO A.

MpumeyaHune —Tok nepexoaa npeacrasnseT coboi KOOPAUHATY TOKa B NEpeceyeHnn MeXay MakcumarsHbIMU
XapaKTepUCcTUKaMUn ToKa — BpeMeHU OTKIIYEHUs ABYX nocnefoBaTenbHbiX YCTPOUCTB 3alUThl OT NEPErpy3ku no ToKy.

2.18 xapakTepucTuka F’t aBTOMAaTU4YECKOro BbIKMHOYATENS (I2t characteristic of a circuit-breaker):
XapakTepucTika (kak npaBumo, KpuBas), MPeACTaBNSIOLas MaKCUMarnbHble 3Hauenuss Ft B OTHOLLUEHUM
BPEMEHU Pa3MblKaHUA B KaYeCTBE (DYHKLMM OXUAAeMOro Toka (3OPEeKTUBHOrO CUMMETPUYHOTO ANS nepe-
MEHHOro TOKa) A0 MaKCUMarbHOro OXUAAemMOoro Toka COrnacHO HOMUHANbLHOWM OTKMIoYaloLLei CnocoBHOCTH
npy KOPOTKOM 3aMbIKaHUU U COOTBETCTBYIOLLEM HANPSHXKEHUM.

2,19 Bpems Bo3BpaTa B ucxoaoHoe nonoxeHue (resetting time): Bpemsi, uctekarowee mexay pacuen-
neHWeM aBTOMAaTUYECKOrO BbIKMIOYATENA B pe3ynbTare Neperpys3ku no ToKy 1 NOCneayoLwmmM A0CTUKEHNEM
YCOBUSA, KOrAa OH CHOBA MOXET 3aMKHYThCS.

2,20 ycTaBka HOMMHANbHOrO MrHOBEHHOrO TOKa KOPOTKOro 3ambikaHusa [; (rated instantaneous
short-circuit current setting): HomuHanbHOe 3HauyeHue TOKa, Bbi3biBaloLWero cpabaTbiBaHue pacuenutens 6es
Kakoin-nubo LeneBoi 3aaepxKku BPEMEHH.

2,21 yctaBka no ToKy neperpy3ku /. (overload current setting): YcraBka no TOKy perynupyemoro
pacuenuTens neperpysku.

MpumeyaHune —B cny4ae HeperynupyemMoro pacLenuTens neperpyskv AaHHoe 3Ha4YeHne paBHAETCS 3HAYEHNIO
HOMWUHaNbHOIro TOKa /n-

2,22 nporpamMmupyeMblii JIOrMYeCKUIA KOHTponnep (programmable logic controller: PLC): Liudposas
3NEeKTPOHHaa cucTtema, npeaHasHayeHHas AN NPUMEHEHUs B MPOMbILUIIEHHOM 06opynoBaHMK, KoTopasi
MCMOsb3YeT MporpaMMUpPyemMylo namMsTb ANS BHYTPEHHEr0 XpPaHEHUA OpPMEeHTUPOBAHHBLIX HA MONb3oBaTenNst
KOMaHz, C Uenbio OCYLLEeCTBMEeHUA onpeaeneHHbIX PyHKUUA, HanpumMep: Normdeckux pyHKUMin ycTaHoBme-
HUA NOCNeAoBaTenbLHOCTU, COrMacoBaHUs NO BPEMEHU, BbIMUCITUTENbHBLIX U apudPMETUYECKUX (DYHKLMIA, ADYHK-
LM ynpasneHus, Yepes UMpoBbIE UMM aHANOroBbie BBOAbLI M BbIBOAbI B Pa3NUYHbIX TUMAaX MaLUMH UMK
npoueccoB. W nporpamMMupyemblil IOrMYECKUn KOHTPOIER, U CBA3aHHble C HUM nepudepuiiHblie yCTpOW-
cTBa paspaboTaHbl Tak, YToObl UX MOXHO 6bli0 6e3 Tpyaa BCTPOUTb B NPOMBILLMEHHYIO CUCTEMY YNPAaBIeHUs 1
YTOObI OHU ObINN NPOCTHI B UCMONBb30BAHUM NMPU BbINONHEHUN BCEX HEOBXOAUMBIX OYHKLIUA.

(IEC 61131-1, onpeaenexue 3.5)
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3 Knaccudmkauumsn

ABTOMaTUYECKME BbIKINIOYATENN KNnaccuuumpyioT:

3.1 Mo kateropun npumeHeHna — A unu B (cm. 4.4).
3.2 Mo cpeae, B KOTOPON NPOUCXOAUT OTKIOYEHUE, HANPUMED:
- BO3AYLUHbIN BbIKIIOYATENb;

- BAKYYMHbIVi BbIKMOYaTENb;

- ra30BbIN BbIKMIOYATEb.

3.3 o KOHCTPYKUUK, Hanpumep:

- OTKPbITON KOHCTPYKLUMK;

- B 000mnouke.

3.4 Mo cnocoby ynpaBneHus:

- C 3aBUCUMMbIM PYYHbIM YNPaBneHuemMm;

- C HE3aBUCUMBIM PYYHbIM YNPaBREHUEM;

- C 3aBUCUMMbIM YNpaBreHUeM OT UCTOUHMKA SHEPruu;

- C HE3aBUCKUMbIM YNpPaBieHUEM OT UCTOUYHUKA SHEPIUU;
- C HAKONUTENEM SHEPTUN.

3.5 o npUroAHOCTU K pasbeaNHEHMIO:

- IPUroaHbIE;

- HENPUTOAHbIE.

3.6 [0 BO3MOXXHOCTM 0BCNY>XUBAHUS:

- obcnyxxmBaemeile;

- HeoBCNy>XMBaeEMbIE.

3.7 Mo cnocoby MoHTaxa:

- CTAUMOHAapPHbIE;

- CbEMHbIE;

- BblABWXHbIE.

3.8 Mo creneHu 3awmTbl, 06ecnevnsaemon obonoukon (cm. IEC 60947-1 (nyHKT 7.1.12)).

4 XapaKTepucTUKM aBTOMaTU4YECKMUX BbIKIoYaTenen

4.1 MNMepeyvyeHb xapakTepPUCcTUK
XapakTepuCTUKM BbIKMIOYATENEN AOIKHbI YKA3bIBATLCA B CrEAyIOLIMX NOKa3aTensx B 3aBUCUMOCTM

OT NPUMEHEHNA:

(cm.

- TUN BbIKMo4aTens (cm. 4.2);

- HOMUHarMbHbIE U NpedenbHble 3Ha4YEHNA NapameTpoB rnasHon uenu (cm. 4.3);

- KaTeropun NnpuMeHeHus (oM. 4.4);

- uenu ynpasrneHus (cM. 4.5);

- BCoMorarernbHble Lenu (cMm. 4.6);

- pacuenutenu (cm. 4.7);

- BCTPOEHHbIE MaBkue NPeaoxXpaHUTenu (BbIKMOYaTenyu Co BCTPOEHHbIMU MIaBkKUMKU NPeAOXPaHUTENAaMN)
4.8).

4.2 Tun aBTOMaTU4YECKOro BbIKIIHOYaTENSA

Heobxoanmo ykasarsb:

4.2.1 Yucno nonrocoB

4.2.2 Tun TOKa

Tun TOoKa (MepeMEHHbIN UK NOCTOAHHBIN) U, B Clly4ae NepeMeHHOro, YuCno a3 u HOMUHASBbHYHO YacToTy.
4.3 HoMuHanbHbIe U NpegenbHble 3HAY€HUA NapamMeTpPoB rMaBHOM Lenun

HomuHanbHbIe 3HAYEHNa XapakTePUCTUK aBTOMATUYECKOTO BLIKIIOYATENS AOSMKHbI ObiTb YKa3aHbl B COOT-

BETCTBUK C 4.3.1—4.4, oaHaKO He 06513aTeNbHO onpeaenaTtb BCe nepe4vYncrneHHbie HOMUHarbHbI€ 3HAYEHUA.

4.3.1 HoMMHanbHbIe HANPSXeHUA
ABTOMaTUYECKMIA BbIKNKOYATENb XapakTepusyeTcs creyoLmmMmu HOMUHANbHbIMU HanpskeHUSMK:
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4.3.1.1 HommHanbHoe pabouee HanpsixeHue Ue

B cooteeTtcTBUM ¢ IEC 60947-1 (nyHkT 4.3.1.1), CO cneayoWmUMKU JONOSTHEHUAMM:

ABTOMaTUYECKME BbLIKNIOYATENN MO NEPEUUCIIEHUNIO a) NPUMEYAHUS 2.

Ue 00bIMHO ONpeaensieTcst Kak HanpsbkeHue mexay haszamu.

MpumeyvyaHune A — B KaHage u CLLUA HoMmuHanbHoe pabodee HanpsbkeHue Ue omnpepensieTcsi cneayowmm
obpa3soM:

a) HanpsxxeHue Mexay dasamu U 3eMreil BMecTe ¢ HanpsxkeHueM Mexay dasamu (Hanpumep, 277/480 B) ans
TpexdasHbIX YEThIPenpOBOAHEBIX HEATParbHbLIX CUCTEM C 3a3eMNeHUeM;

b) HanpsxeHne mexay dasamu (Hanpumep, 480 B Ana TpexdasHbIX TpexnpoBOgHLIX CUCTEM 6e3 3a3eMNeHua unu
C 3a3eMeHNeM Mo MosTHOMY COMPOTUBIIEHUIO).

ABTOMaTUYECKME BhIKNIOYATENU AN cuctem 6e3 3a3eMneHust unu aAnst CUCTeM C 3a3eMIieHUEM NO NOSTHOMY
conpoTueneHuto (IT) TpebyoT A0NONHUTENbLHbLIX UCTILITAHUM COrMACHO NPUIOXEHUIO H.

ABTOMaTHYECKME BbIKNIOYATENN NO NepeuncreHunio b) npumeuanus 2.

Onsa aTux BbIkNoYaTenen HeoOXoAUMbI AOMOSHUTENbHBLIE UCTILITAHWUA COTNAcHO NPUIOXEHUIO C.

Hanpsbkenne U, 4OMKHO ONpeaensATbCa Kak HanpsbkeHue mexay cdasamu, nepes KOTOpbIMU CTaBUTCA
Gyksa C.

Mpumeyanune B — B cooTBeTCTBUM C cyllecTByloleil npakTukon B KaHage n CLUA aBTomMaTU4eckue BbikIiova-
Tenun no nepevyncneHuto b) npumMmeYaHuna 2 obo3HavaloTcs ToNbKo HanpsbkeHnem mMexay CbaSaMM.

4.3.1.2 HomuHanbHOe HanpsxeHue usonauumu U;

B cootBetcTBuM ¢ IEC 60947-1(nyHKT 4.3.1.2).

4.3.1.3 HomnHaneHoe UMNYNLCHOE BbiAepXuBaemoe HanpskeHue Uin,
B cootBetcTBUM C IEC 60947-1 (NyHKT 4.3.1.3).

4.3.2 Toku

ABTOMAaTMYECKUE BbIKMIOYATENN XapakTEPU3YIOTCS CrieayloLmMMN TOKaMu:

4.3.2.1 YcnoBHbIN TENJIOBOM TOK HA OTKPbLITOM Bo3ayxe fy,

B cootBeTtcTBUMU C IEC 60947-1 (NyHKT 4.3.2.1).

4.3.2.2 YCnOBHbIN TENNOBOW TOK B 000n0uKe /e

B cooTtBeTcTBUM C IEC 60947-1 (4.3.2.2)

4.3.2.3 HoMmuMHanbHbIA TOK [,

Ons aBTOMaTUYECKUX BbIKNOYaTENein HOMUHAMNbHLIM SABNSAETCA HENnpepbIBHbIN TOK /y (cMm. IEC 60947-1
(nyHKT 4.3.2.4)), paBHbIii YCNOBHOMY TENNOBOMY TOKY Ha OTKPbLITOM BO3ayXe /.

4.3.2.4 HoMMHanNbHbIA TOK YeTbIPEXNOSIOCHbIX AaBTOMATUYECKUX BhIKNIOYaTenemn

B cootBetcTBUMU C IEC 60947-1 (nyHKT 7.1.9).

4.3.3 HomunHanbHasa yacToTa
B cooTtBeTtcTBUM C IEC 60947-1 (nyHKT 4.3.3).

4.3.4 HoMMHanNbHbIN PEXUM IKCNIyaTauum

HopmanbHbIMU CHUTAIOT HOMUHASIbHbIE PEXUMbI, YKa3aHHbIE HUXE.
4.3.4.1 BoCbMU4YacOBOW pPexum

B cootBeTcTBuM C IEC 60947-1 (NyHKT 4.3.4.1).

4.3.4.2 HenpepbIBHbIA PeXUM
B cooTtBeTcTBUK C IEC 60947-1 (nyHKT 4.3.4.2).

4.3.5 XapaKrepuCTUKN KOPOTKOrO 3aMblKaHUA

4.3.5.1 HoMuHanbHas BKoYarowas cnoco6GHOCTL NPU KOPOTKOM 3aMblKaHUMU I

HoMmuHanbHasa BKMOYaKLWAs CnOCOOHOCTbL aBTOMATUYECKOrO BbIKMIOYATENSI NMPU KOPOTKOM 3aMblKaHUW
npeacrasnsaeT cob0i 3Ha4YeHMe BKIOYAIOLLEe CNOCOBHOCTU NPU KOPOTKOM 3aMblkaHUM, YCTAHOBIIEHHOE ANS
[laHHOro aBTOMAaTUYECKOro BbIKIOYaTENs N3rOTOBUTENEM NPU HOMUHANBHOM paboyeM HanpsPKEHWUU, YacToTe
W Mpu onpeaerieHHOM KoddduumMeHTe MOLLHOCTU ANS NEPEMEHHOrO TOKa UMM NPU NOCTOAHHON BpPEeMeHU
AnA NOCTOAHHOIO ToKa. OHa BblpaXkaeTca MaKCUMAanbHbIM OXKUAAEMbIM MUKOBbLIM TOKOM.

[ns nepeMeHHOro Toka HOMMHarnbHasa BKMOYaKoLLAsA CNOCOBHOCTb aBTOMATUYECKOrO BhIKNOYaTENs Npu
KOPOTKOM 3aMbIKaHUW JOIMKHA ObITb HE MEHee, YeM €ro HOMUHanbHasa npegenbHas oTKnYaroLwas cnocob-
HOCTb MPU KOPOTKOM 3aMbIKaHUM, YMHOXEHHAA HA KOIMPULUMEHT n u3 Tabnuubl 2 (cMm. 4.3.5.3).
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[nA NOCTOAHHOrO TOKA HOMMHANBLHAA BKIOYaKOLWAs CNOCOOGHOCTb NPU KOPOTKOM 3aMblKaHUM JOSDKHA
ObITb HE MEHee, YeM ero HoMUHarnbHas npeaeribHas OTKI0YAIOLAsA CNOCOBHOCTb MPU KOPOTKOM 3aMbIKaHUW.

HomuHanbHasg BkmoyaloLWas cnoCOOHOCTb NPU KOPOTKOM 3aMbIKAHUM O3HAYAET, UTO aBTOMATUYECKUIA
BbIKNOMATEND A0MMKEH ObiTb CNOCOGEH BKIMIOYATL TOK, COOTBETCTBYIOLLMI AAHHON HOMUHAMNBHOW CNOCOBHOCTU
npu onpeaeneHHoM npumMmeHsieMomM HanpsikeHun, COOTHeCeHHOM C HOMUHAalbHbIM paﬁoqu Hanps>XeHUem.

4.3.5.2 HoMuHanbHbIe OTKNMIOYAKOWMUE CNOCOOHOCTN NPU KOPOTKOM 3aMbIKAHUMN

HomuHanbHble oTKMoYaloLwme cnoco6HOCTU aBTOMATUYECKOTO BbIKIIOYATENSs NPU KOPOTKOM 3aMblKaHUU
npeacTasBnAlT cob0i 3HAYEHUA OTKIMIOYAIOLIE CnoCOOHOCTM NPU KOPOTKOM 3aMbIKaHWM, YCTAHOBMEHHbIE
ANA AaHHOro aBToMaTu4vecKkoro BbiKMovarens u3roroeutenemM ansd HOMUHarNbHOro pa60qero Hanps>KeHuA
npu onpeaeneHHbIX yCITIOBUSIX.

HomunanbHas oTknoyaroLwas cnocobHOCTb NPU KOPOTKOM 3aMblikaHun TpebyeT, YToObl aBTOMAaTUYECKUi
BbIKNIoYaTenNb bbin cnocobeH pa3beAuHsTL kakoe-nMbo 3HaYeHue ToKka KOPOTKOro 3aMblkaHUA A0 3HAYEHUs
(BKNIOYUTENBHO), COOTBETCTBYIOLLEr0 HOMUHANbBHON CMOCOOHOCTU NPY BOCCTAHABIIMBAIOLLEMCA HAMPSDKEHUN
NPOMBILLSIEHHOW YacTOTbl, COOTBETCTBYIOLLEM 3a1aHHBIM 3HAYEHUSAM UCMILITATENBHOIO HANPSAXXEHUS, U:

- ANA NEPEeMEHHOro Toka — npu NModoM KoahdULMEHTE MOLLIHOCTU HE HUXE yKka3aHHOro B Tabnuue 11
(cm. 8.3.2.2.4);

- ANA NOCTOSIHHOIO TOKa — nNpu Ni0OON NOCTOSHHOW BPEMEHU He Bbile yKasaHHOM B Tabnuuye 11
(cm. 8.3.2.2.5).

[na BOCCTaHABNMBAIOLLUXCA HANPSHXKEHUIA, NPEBLILLAIOWMNX YCTAHOBNEHHbIE 3HAYEHUA UCNLITATENbHOTO
HanpskeHus (cMm. 8.3.2.2.6), oTkniovaloLwas cnocoOHOCTb NPU KOPOTKOM 3aMblKaHWKN HE rapaHTUpyeTcs.

[nA nepemMeHHOro Toka aBTOMaTUYECKMIA BLIKIMIOYATENb A0MKEH ObiTb CNOCOGEH OTKMIOYATL OXMAAEMbIN
TOK, COOTBETCTBYIOLLMIA €r0 HOMUHAMNBLHON OTKMIOYAIOLLENH CNOCOBHOCTU NPU KOPOTKOM 3amblKaHWUM, NpU COOT-
HECEHHOM KOo3d(pULMEHTE MOLLHOCTH, YKa3aHHOM B Tabnuue 11, HE3aBUCUMO OT 3HAYEHUS CODCTBEHHOM
COCTaBNAIOLLEH NOCTOAHHOIO TOKA, NPU YCIOBUM, YTO COCTABIIAIOLLIAA NEPEMEHHOTO TOKA ABMSAETCA NOCTOSAHHOM.

HomuHanbHbIe OTKIIoYaloLLmMe cnoCoBHOCTM NPU KOPOTKOM 3aMblKaHUKM ONPEAENAIOTCA Kak:

- HOMUHanNbHas NpeaenbHas OTKNIYaIoLWAA CNOCOOHOCTL NPU KOPOTKOM 3aMblKaHUM;

- HOMMHanNbLHas paboyas oTKnYaLAas CNOCOGHOCTL NPU KOPOTKOM 3aMbIKAHUN.

4.3.5.2.1 HomnHanbHasa npegenbHaa OTKMIOYAKOWAA CNOCOGHOCTb NPU KOPOTKOM 3aMbIKaHUM Igy

HoMWUHanbHasa npeaensHan OTKMAOYaoLWan CnocobHOCTb aBTOMATUYECKOTO BbIKIIOUATENs NpU KOPOTKOM
3aMblkaHMKU NpeacTaBnsaeT coboi 3HauYeHne npeensHON OTKIYaloLWwen cnocobHOCTU NPU KOPOTKOM 3aMbl-
KaHuu (cm. 2.15), yCcTaHOBMNEHHOE AN AAaHHOTO aBTOMATMYECKOro BbIKMNIOYATENS M3rOTOBUTENEM ANs COOT-
BETCTBYIOLLEro HOMWHanNLHOro paboyero HanpskeHusa npu ycrnoBusx no 8.3.5. OHa BbIpaXXaeTCA Kak 3Ha4YeHue
0XXMAAEMOro TOKa OTKIIOYEHMs1 B kunoamnepax (3hpekTMBHOE 3Ha4YEHME COCTaBNAIOLLIEN NEPEMEHHOIO TOKa
B Cryyae nepemMeHHoro Toka).

4.3.5.2.2 HomuHanbHas paboyas HaMGONbLIAA OTKIOYAKLWAA CNOCOOHOCTDL /¢

HomuHanbHas paboyas HauborbLuas OTKnoYaloLasi cnocoGHOCTb aBTOMaTUYECKOrO BbIKIIOUaTENS NPy
KOPOTKOM 3aMblKaHUW npeacTtaBnseT cobon 3HayeHue pabodven OTKMYatoLWen CnocoBHOCTU Npu KOPOTKOM
3amblkaHuu (cM. 2.15.2), yctaHOBREHHOE Anst JaHHOTO aBTOMAaTUYECKOrO BbIKNIOYATENS U3rOTOBUTENEM ATIS
COOTBETCTBYIOLLEr0o HOMWUHANbLHOrO Paboyero HanpspkeHus npu ycrnosusax no 8.3.4. OHa BbipaXkaeTcs Kak
3Ha4YeHMe 0XXMOAaeMoro ToKka OTKIIOYEHUS B KMnoaMnepax unu B NPoUeHTax ot /o, (Hanpumep, /s = 25 % I.y).

I DOMMKHA COCTaBNATL He MeHee 25 % oT /gy,.

Tabnuua 1 (cBo60aHO)

4.3.5.3 CrtaHpapTHOe COOTHOLIEHME MeXAy BKIKYalWeW U OTKMYaKlen ChoCOGHOCTLIO
npyU KOPOTKOM 3aMbIKaHUM U COOTBETCTBYHOIWMNNA KOI(PPULMEHT MOLWHOCTU ANA aBTOMAaTUYECKUX
BbIKIKOYaTeNe NepemMeHHOro Toka.

CraHOapTHOE COOTHOLLEHME Mexay OTKM4YaloLWen U BKMYaoWENn CrnoCOGHOCTAMKU MPU KOPOTKOM
3amblKaHMK NpuBeaeHo B Tabnuue 2.
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Tabnuuya 2 — CooTHOLEHUE N MEXAY BKItOYatoLLei 1 oTKoYatoLweil crnocobHOCTAMU U COOTBETCTBYIOLLMIA
KOS PULMEHT MOLLHOCTM (ANA BbIKIOYaTeneh nepeMeHHoro Toka)

MuHUManeHoe 3Ha4YeHne n
OrkniodatoLyast cnocobHOCTS /e Koadppuupuent BkrtouatoLLast cnocoBHOCTE MPU KOPOTKOM 3aMblKaHUM
(3hpekTUBHOE 3HAYEHUE), KA MOLLHOCTH n=
OTrntovaroLlas cnocobHOCTb NPU KOPOTKOM 3aMblKaHUu
45</<6 0,7 1,5
6</=10 0,5 1,7
10</=<20 0,3 2,0
20< /<50 0,25 21
50 </ 0,2 2,2

MpumedaHune — [Onsd 3Ha4yeHnit oTKNtoHatoLLel cnocobHOCTU Huxe 4,5 KA koadpULMEHT MOLLHOCTM OnpegensitoT
no Tabnuue 11.

HoMuHanbHbIE BKNHOYAOLWME U OTKMOYAOLME CNOCOGHOCTU NPU KOPOTKOM 3aMbIKaHUM 4ENCTBUTENbHbI
TONbKO TOrAa, Koraa aBTomMaTuYeckuii BeIKMoYaTenb YHKLMOHUPYET B COOTBETCTBUM C TpebGoBaHusMu 7.2.1.1 un
7.21.1.

Mpy HanM4Mn 0cobbIX TPEGOBAHMIA U3rOTOBUTENL MOXET YCTAHOBUTL 3HAYEHNE HOMUHAMBHONW BKMIOYAIOLLEN
CNOCOBHOCTU MPKU KOPOTKOM 3aMbIKaHUW BbILLE, YEM 3HAYEHKE, yKa3aHHOe B Tabnuue 2. NcnbitaHua ans npo-
BEPKM STUX HOMUHATBHBIX 3HAYEHWUI AOIDKHBI ObITb COrNAacoBaHbl MEXAY M3rOTOBUTENEM M NOTpebutenem.

4.3.5.4 HoMMHaNbHbIN KPAaTKOBPEMEHHO AONYCTUMbINA TOK /.y,

HoMUHaneHbIN KPaTKOBPEMEHHO AOMYCTUMBIA TOK aBTOMATUYECKOro BbIKMOYaTens npeacraesnset cobon
3HauYeHue KPaTKOBPEMEHHO AOMYyCTUMOro TOKA, YCTAHOBJIEHHOE ANS AAHHOrO aBTOMAaTUYECKOrO BbIKNOYA-
Tena u3roToBUTENneM Npu yCrnosusax UCMbITaHWI, yKkadaHHbIX B 8.3.6.2.

[ns nepeMeHHOro Toka 3HavyeHue Takoro Toka npeactaensieT cobon adhdekTMBHOE 3HAYEHUE COCTaB-
NAKLWENR NEePeMEHHOro TOoKa OXUAAEMOro TOKA KOPOTKOrO 3aMblkaHusi, npeanonaraeMoe NOoCTOSAHHLIM
B TE@YEHUe KpaTKOBPEMEHHOMN 3aJepiKKu.

KpaTkoBpemeHHaa 3agepxka, CBSI3aHHasi ¢ HOMMWHaRNbHbIM KPaTKOBPEMEHHbLIM AOMYCTUMBIM TOKOM,
JOMmKHa coctaenaTb He meHee 0,05 c. MNMpeanoytutenbHble 3Havenus: 0,05; 0,1; 0,25; 0,5; 1,0 .

HOMUWHanbHLIM KpaTKOBPEMEHHO AOMNYCTUMBLIA TOK AOMMKEH ObiTb HE MEHee, YeM COOTBETCTBYIOLUUE
3Ha4eHusn, npuBeaeHHbie B Tabnuue 3.

Tabnuya 3 — MuHMManbHble 3Ha4YEHUS BESIMUMHBI KpaTKOBPEMEHHO A0MYCTUMOro Toka

HoMUHanNbHLIA TOK /n, A 3Ha4eHne KpaTKOBPEMEHHO AOMYCTUMOTO TOKa /oy — MUHUMAnbHOE 3HadYeHne, KA
In £2500 12 /I, unun 5 KA, B 3aBUCUMOCTH OT TOTO, Kakoe 3HaveHune Gonblue
In > 2500 30 KA

4.4 Kateropum npuMeHeHuUA

Kateropuio npuMeHeHus aBTOMaTMYECKOro BbIKIIOYATENs Cneayer onpeaensTb ¢ y4eToM TOro, npea-
Ha3HauyaeTcs N OH UNU HeT AnA 06ecnevYeHus CenekTUBHOCTM NO LIENEBON BPEMEHHOW 3aaepKKke OTHOCU-
TENbHO APYrMX aBTOMaTU4eCKUX BblKNoYaTenei, NnocneaoBaTenNbHO NPUCOEAUHEHHBIX CO CTOPOHbI Harpy3sku
B YCITOBUSIX KOPOTKOrO 3aMblKaHUA (CM. PUCYHOK A.3 (npunoxkeHue A)).

CrneayeT uMeTb B BUAY PasnnMuna UCNbITAHUI AN ABYX KaTeropuini npuMeHeHus (cM. Tabnuuy 9 u 9.3.4,
9.3.5,9.3.6 1 9.3.8).

Kareropuu npumeHeHusa onpeaenstoTca no tabnuue 4.

Tabnuya 4 — Kateropuv npumeHeHUs

KaTeFOpI/IVI MNpuMeHeHUe B 3aBUCUMOCTU OT KaTeropuu
NPUMEHEHNA P P
A ABTOMaTH4YECKUE BLIKNIOYATENMU, HE NpeHa3HA4YeHHble cneyuansHo Ansa obecneveHus ce-

NEKTUBHOCTU B YCNOBUAX KOPOTKOIO 3aMblKaHMAA OTHOCUTENbHO APYrMX YCTPOUCTB 3aLluThl
OT KOPOTKMX 3aMblKaHWUii, NOCNEeAoBaTeNbHO NPUCOEAUHEHHBIX CO CTOPOHbI Harpysku, T. €.
0e3 3ajaHHOW KPaTKOBPEMEHHON 3ajepXku, npegycMmaTpusaeMon ans obecneveHus ce-
NEeKTUBHOCTU B YCIOBUAX KOPOTKOrO 3aMblkaHUsl, a NO3TOMY 0€3 HOMMHaNbHOro KpaTKo-
BPEMEHHOro AONMycTUMOoro Toka no 4.3.5.4
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OKoHYaHue mabnuupi 4

KaTerOpMM MNpuMeHeHUe B 3aBUCUMOCTU OT KaTeropuu
npuMeHeHnA P P
B ABTOMATUYECKUE BLIKMIOYATENH, CrIeLManbHO NPeaHasHaueHHbIe Ans 0BecneyeHns cenek-

TUBHOCTU B YCNOBUSIX KOPOTKOFO 3aMbIKAHUSI OTHOCUTENBHO APYrUX YCTPOWCTB 3aluuThbl
OT KOPOTKUX 3aMblkaHUN, NOCNeA0BaTENbHO NPUCOEAUHEHHBIX CO CTOPOHBLI Harpysku, T. €.
C 3a[aHHON KPAaTKOBPEMEHHON 3aaepxkon (koTopas MOXET ObITb perynupyemon), npeay-
CMaTpuBaeMon C LenNbo CeNEKTUBHOCTU B YCNOBUAX KOPOTKOrO 3aMblkaHuA. Takue asToma-
TUYECKME BLIKMIOYATENN UMEIOT XapaKTePUCTUKY HOMMHANbLHOIO KPaTKOBPEMEHHO Aonyc-
TUMOTO ToKa no 4.3.5.4.

n pumMmevyaHune — CenekTuBHOCTL HeobAsaTenbHo obecneunmBaeTca 40 ﬂpeAeJ'IbHOW OTKN4aK-
u4el7| CMocoBHOCTU aBTOMATUYECKUX BbIKNOYaTeneln npU KOPOTKOM 3aMblKaHUKN (Hanpumep, B Cny4ae
cpabaTtbiBaHUA pacuenuTens MrHOBEHHOMO AeWCTBUS), HO HE MeHee BENUUMHDI, YKa3aHHOW B Tabnuue 3.

MpumevaHune 1 — 3HaveHnsa KoapPpuUUUEeHTa MOLWHOCTU UNKU NOCTOAHHON BpeMeHW ANA KaX[oro 3HadYeHusa
HOMWHanNbHOrO TOKa KOPOTKOrO 3aMblkaHus ykasaHbl B Tabnuue 11 (cm. 8.3.2.2.4 n 8.3.2.2.5).

MpumevaHue 2—OTcyTCTBYET.

MpuMedaHune 3 — ABTOMATUYECKUIA BLIKNIOYATENb KaTeropun NpUMEHeHUs1 A MOXeT UMETb 3aflaHHYI0 KpaTKo-
BPEMEHHYI0 3aepXKy B Lensax obecneveHUs cenekTUBHOCTU B YCNOBUSX, HE CBSA3AHHbLIX C KOPOTKUM 3aMblKaHUeM
C KpaTKOBPEMEHHO AOMYCTUMBIM TOKOM HUWXe ykasaHHoro B Tabnuue 3. B aToM cnyyae HeobxoAuMbl UCMBITAHUA
yukna IV (cM. 8.3.6) npu 3aaaHHOM KpaTKOBPEMEHHO A0NYCTUMOM TOKe.

4.5 Llenn ynpasneHus

4.5.1 dnekTpuyeckue Lenun ynpasneHusa

B cootBetctBumM ¢ IEC 60947-1 (nyHKT 4.5.1), co cneaylolmMm ONONMHEHUSMMN:

Ecnn HOMMHanbHOE HanpsKEeHUe NUTAHUA LEnKU YNPaBreHUst U IMaBHOM LENU OTNNYAIOTCA, PeKOMEH-
ayetca BblbupaTtb ero 3HavyeHue no tabnuue 5.

Tabnuuya 5 — MpeanoyTuTeNbHbEe 3HAYEHU HOMUHANBHOTO HAMPSPKEHUSI MUTaHUA LeNW yNpaBneHUs, ecnu OHO
OTNUYAETCH OT HaNPSHKEHUNA rMaBHOW Lienu

HanpsixeHue nocTosiHHOro Toka, B OaHohasHoe HanpshkeHne NepeMeHHoro Toka, B
24; 48; 110; 125; 220; 250 24; 48; 110; 127, 220, 230

MpuMeyaHue —MaroToBUTENb AOMKEH GbiTb FOTOB YKasaTb OAHO UNWN HECKOSBKO 3HAYEHU TOKa, NPOXOASLLEro
yepes Lenu yrpasrieHNst MPU HOMUHANBLHOM YNPaBStoLWeM HaNpsKeHMN UX NUTaHUA.

4.5.2 Llenu ynpaBneHua nogavyun Bo3ayxa (NHeBMaTuyeCckue unm 3neKTponHeBMaTuvyeckme)
B cootBetcrBuu ¢ IEC 60947-1 (nyHKT 4.5.2).

4.6 BcnomorarternbHbie Luenu
B cootBetcrBuu ¢ IEC 60947-1 (nyHKT 4.6).

4.7 Pacuenurenu

4.7.1 Tunsbl

1) HE3aBUCUMBII pacuenuTens,
2) pacuenutenb MakCMMarnbHOro ToKa:
a) MTHOBEHHOrO AEWCTBUSA;
b) ¢ HE3aBMCMMOI BPEMEHHON 3aA€PXKKON;
C) ¢ 00paTHO3aBUCUMOIN BPEMEHHOW 3a4E€PXKKON:
— HE3aBUCUMMOW OT NpeABapUTENbHON HarpysKu;
— 3aBMCUMOM OT NpPeABapUTENBHON HArpy3ku (Hanpumep, TepMopacLEenuTenb).

MpumevaHue

1 TepMWH «pacuenuTenb Meperpysku» ucnonbsyetcs Ans obosHayeHws pacuenuTeneil MakcUmarnbHOro Toka,
npefHasHavYeHHbIX AN 3awuTbl oT neperpy3ok (cMm. IEC 60947-1 (nyHkT 2.4.30)). TepMuUH «pacLenuTernib KOpoTKOro
3aMblkaHWA» UcnonbayeTcsl Ans 06o3HaveHWs pacuenuTeneil MakcUMarnbHOTO TOKa, NpeAHasHaYeHHbIX ANS 3aluThl
OT KOPOTKUX 3aMblkaHuii (cM. 2.11).

2 TepMUH «perynupyeMblii pacuenuTenb», NPUMEHSEMbIA B HacTOsILLIEM CTaHAapTe, nogpasyMeBaeT Takke B3aumo-
3aMeHaeMble pacLenuTenu.
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3) pacuenutenb MMHUMANbLHOIO HanpsKeHUs (Ana pasMblkaHUS);
4) npoune pacuenutenu.

4.7.2 XapaKrepucTtuku
1) AAnA HE3aBUCUMOTO pacLENnUTENs 1 pacuenuTens MUHUMAarbHOTO HANPSHKEHUS (AN pa3mblKaHus):
- HOMUHasNbHOE HanpsHkeHue Lenu ynpasnexdus U;
- TN TOKA;
- HOMMHANbHAsA YacToTa, €CNU TOK NePEMEHHBIN.
2) Ona makcuManbHOro pacuenuTens Toka:
- HOMUHAnNbHbIN TOK /p;
- TUN TOKA;
- HOMUHaNbHAA 4acToTa, ECNKN TOK NEPEMEHHBIN;
- YCTAHOBKA TOKa (MNN AMana3oH yCTaHOBOK);
- BPEMEeHHan yCTaHoBKa (MNU Anana3oH yCTaHOBOK).

HoMuHanbHbIN TOK pacuenuTens MakCMmarnbHOro Toka npeacraenser cobou 3HaueHue Toka (dahdek-
TUBHOE, €CNu TOK NePEMEHHBIIN), COOTBETCTBYIOLLIEE MAKCUMAanbHON TOKOBOI YCTaBKe, KOTOPbIA 3TOT pacLe-
nuTenb cnocobeH NPoBOAUTL B YCNOBUAX UCNbITaHUA No 8.3.2.5 6e3 NOBbILEHUSI 3HAYEHUI TEMNepaTypbl,
yCTaHOBNEHHbIX B Tabnuue 7.

4.7.3 TokoBan ycTaBKa pacuenureneil MakCMMaribHOro Toka

[na aBToMaTUyeCcKnX BbikNOYaTENEN, OCHALLEHHBbIX perynupyembiMu pacuenutensamm (cm. 4.7.1, nepe-
yucnexune 2), npumedvaHue 2), TokoBas ycraska (Mnu AuanasoH yCTaHOBOK, B 3aBUCMMOCTU OT NPUMEHEHUSA)
AomiHa OblTb ykasaHa Ha pacuenutene wnu ero wkane. O6o3Ha4YeHne MOXET ObiTb HENnoCPEeACTBEHHO
B amnepax Unm KpaTHbIM 3Ha4Y€HNAM TOKa, YKa3aHHOro Ha pacuenurene.

Ona aBTOMAaTM4eCKMX BbIKNIOYATENEN, OCHALLEHHbIX HEPEerynupyembiMM pacuenuTensMu, ykasaHue
MOXeT OblTb HaHECeHO Ha aBTOMATMYECKOM Bbiknouatene. Ecnu paboune xapakTepucTukm pacuenurens
neperpy3ok cooTBeTCTBYeT TpebosaHuam Tabnuupl 6, Oyaer AocTatoyHo 0603HAUYMTb HA ABTOMaTUYECKOM
BbIKINOYaTene ero HOMUHanbHbIA TOK /p.

B cnyyae pacuenuTenei no BTOPUYHOW Lenu, AEUCTBYIOLUMX C MOMOLLBIO TpaHchopmMaTopoB TOKa,
0603HaYeHne MOXeT OTHOCUTLCA NMBO K NEPBUYHOMY TOKY TPaHCdOopMaTopa, Yepes KOTOPbI OH nojaercs,
nMbo K TOKOBOW yCTaBKe pacuenutens neperpy3ok. B niobom cryyae cnegyeT ykasbiBaTb nokasatenb
TpaHcdopmaumum Toka.

Ecnu He yka3aHO uHaue:

- paboyee 3Ha4YeHMe pacuenuTenei neperpysok, KpOMe pacuenuTenei TennoBoro TUMa, He 3aBUCUT
OT TemnepaTypbl OKpyXatoLLen cpeabl B npeaenax ot MUHyc 5 °C go nntoc 40 °C;

- ANA pacuenuTenei TennoBoro TMna yCTaHOBMEHHbIE 3HAYEHUS OTHOCATCA K UCXOAHOW Temneparype
(30 £2) °C. MarotoBuTENbL AOIHKEH ObITh FOTOB yKa3aTb BO3JeNCTBUE konebGaHuin TeMnepaTypbl OKpY>xato-
wero Bosgyxa (cm. 7.2.1.2.4, nepeuncnexue b)).

4.7.4 YcTaBKa No BpeMeHH pacuensieHUss MaKCMMaribHbIX pacLenuTesnei Toka

1) MakcuManbHble pacuenuTeny Toka ¢ HE3aBMCUMMOW 3a4€PKKON BPEMEHU

BpemeHHan 3agepxka Takux pacuenuTenein 3aBUCUT OT CBEPXTOKA. YCTaBka BPEMEHM pacuenneHus
AomkHa OblTh ykasaHa Kak MpPOAOIPKUTENBHOCTb BPEMEHM Pa3MblKaHUA aBTOMATUYECKOro BbIKMOYATENA
B CEKyHAaxX, €CfM BPEMEHHAA 3aepPXKKa He PerynupyeTcs, Unu Kkak npeaensHoe sHa4yeHne BpeMeHu pasmbl-
KaHUs, eCnu BpEMEHHas 3afepxka perynupyeTcs.

2) Pacuenntenu MakCMmanbHOro Toka ¢ 06paTHO3aBUCUMON 3a4ePXXKO BpeMEHU

Bblaepkka BPEMEHU Takux pacuenurenen 3aBUcuT OT 3Ha4YE€HUA CBEpPXTOoKa.

XapaKkTepuCTUKM BPEMEHW/TOKA AOIMKHBI ObITh NPEACTABNEHbl B BUAE KPUBBIX, NPEAOoCTaBNAEeMbIX U3ro-
ToBuTeneM. OHU AOMKHbI NOKa3blBaTb U3MEHEHUE BPEMEHU Pa3MbIKaHUA, HAYMHAA C XONOAHOIO COCTOSAHUS,
B 3aBMCMMOCTM OT TOKa B npeaenax pabouero guanasoHa pacuenutensi. N3rotoButenb AOIMDKEH ykasaTb
yA0BHbIM crocoBoM f0MNyCKaeMble OTKIOHEHUSI OT 9TUX KPUBBIX.

KpvBble g0SKHbI GbiTh NPUBEAEHBI ANS KAXAO0TO NPEAENnbHOro 3Ha4EHMsi TOKOBOW YCTaBKu, a ecnu Bpe-
MEHHaq ycTaBKka, COOTBETCTBYIOLLASA AAHHON TOKOBOW YCTaBKe, PerynupyeTcs, pEKOMeHAyeTcs, Kpome TOro,
NOCTPOUTL TaKYK KPUBYIO AN KAXKAOIO NPeenbHOro 3Ha4eHNs BDEMEHHOW YCTaBKM.

MpumeyaHune — PekomeHgyeTcs Tok ob6o3HadaTh Mo ocu abcuyuce, a Bpems — Mo oCK opAuHaT, UCrosbaya
B 060mMx criydasix norapuMuUyeckyto Wkany. Kpome Toro, Ans obnerdeHns U3y4eHWs cornacoBaHus pasinyHbIX TUMOB
3alLMThl OT CBEPXTOKOB PEKOMEHAYETCH BhIpaXaTb 3Ha4YeHUs1 TOKOB B BUAE KPaTHOrO TOKa YCTaBKM, @ BPEMS B CeKyHAaX —
Ha CTaHZapTHLIX NUCTax 4ns rpadpukoB, onncaHHbix B IEC 60269-1 (nyHkT 5.6.1) U nokasaHHbIX Ha pucyHkax 4 (1), 3 (II)
n 4 (Il) IEC 60269-1.

11



FOCT IEC 60947-2-2014

4.8 BcTpoeHHble nnaBkKue NpeaoxpaHuTenyn (aBTOMaTUYECKUE BbIKIIOYATENIW CO BCTPOEHHbIMMU
nnaBKkUMK NpegoxpaHUTeNaMu)

B cootBeTcrBUM ¢ IEC 60947-1 (NnyHKT 4.8).
M3rotoBuTeEnb AOMKEH NpeaoCTaBUTL HEOBX0AUMYIO MH(bOpMALIMIO.

5 UHpopmauusi 06 annaparax

5.1 Xapakrep g opmauuu

B cootsetcreuu ¢ IEC 60947-1 (NyHKT 5.1) NpUMEHNTENBHO K KOHKPETHOW KOHCTPYKLUMN.
Kpome TOro, U3rotoBUtenb AOMKEH NO 3anpocy NpeAoCTaBUTb MHCIOPMALMIO OTHOCUTESIBHO XapaKTepPHbIX
NnoTepb MOLLHOCTH Al pa3HbiX pasMepoB paMku (CM. 2.1.1) B COOTBETCTBMM C NpUsioxeHnem G.

5.2 MapkupoBka

MapKknMpoBKa KaXKA0ro aBTOMaTUYECKOrO BLIKNIOYATENSA AOMKHA ObITh NPOYHOM.

a) CrniefyeT MapKMpoBaTb Ha CaMOM BbIKNIOYATENE UMM HA OAHON WMNM HECKOMNbKUX (PUPMEHHBIX Tab-
nnYKax, NPUKPENEHHbIX K BLIKNOYATENIO B TAKOM MECTE, YTOOLI MOCNE €ro YCTaHOBKM MOXHO 6bino BUAETL
W YNTaTb CrieayloLme JaHHbIEe:

- HOMUHAnNbHbIN TOK /py;

—

- YKa3aHuWe pasOMKHYTOrO M 3aMKHYTOrO NOJIOXKEHWU COOTBETCTBEHHO CUMBOJIAMM O 7 |, €Cnn OHU

npumeHsioTes (cm. IEC 60947-1 (nyHkT 7.1.5.1)).
b) Taioke AOMKHBI ObITb MAPKUPOBaHbLI HA aBTOMATUYECKOM BLIKIMIOYATENE CHAPYXM N0 NEPEUUCTIEHUIO a)

cnepgywuime ceeaeHus, Ho nocne yCtaHoBKKU BbiKNo4YaTens OHU MOryT ObITb HE BUAHLI:

- HAMMEHOBAaHME UNKU TOBAPHLIN 3HAK U3rOTOBUTENS;

- 0603HaYEeHUe TUNa UNu CepUHbIN HOMEp;

- 0603HayeHUe HaCTOALEro CTaHaapTa, €Cnu M3roTOBUTENb NMOATBEPXKAAET COOTBETCTBME HACTON-
LeMy cTaHaapTy;

- KaTeropus NPUMEHEHUS;

- O4HO UNKU HECKONbKO 3HAYEHMIn HOMUHANBHOFO pabGoyero HanpshkeHus Ue (CM. 4.3.1.1 u, rae Heob-
X0AUMO, NpunoxeHue H);

- 3HaYeHWe (MM AnanasoH 3HAYEHUI) HOMMHANBLHOM 4acToTbl (Hanpumep, 50 u) w/wunu 06o03Ha-

- NPUrogHoOCTb K pa3beAUHEHUIO, NpU €€ Hanu4uun, o6o3Hayaemasa CUMBOSIOM

YeHue «NOCTOSHHbIN TOK» (NMMBOO0 CUMBON — — —);
- HOMUHanbHasi paboyas oTkoYaloLLasi CnocoBGHOCTD /cs;
- HOMUHanbHasa NpeaenbHasa OTKMIOYaKoLWAs CNOCOGHOCTL /oy;

- HOMUWHAIbHbBIA KPATKOBPEMEHHO JOMNYCTUMBINA TOK /oy U COOTBETCTBYIOLLAA EMY 3a€PXKKA BPEMEHU
AN kaTeropun npumeHeHuns B;

- BBOZAHbIE U BbIBOAHbBIE 3aXUMbI, €CMK MX auddepeHumauus He 6e3pasnuyna;

- BbIBOAbI HENTPArbHOrO MOMCA, NPU €ro Hanu4uu, o6o3Havaemele Gykeon N,

- 3alWUTHBIN BbIBOA 3a3EMINEHUS], NPU €r0 Hanu4ium, 0603Ha4YaembIn CMMBOHOM@(CM. IEC 60947-1
(nyHkT 7.1.9.3));

- KOHTPONbHaA TeMnepaTtypa AN HEKOMMEeHCUPYEMbIX TENMOBLIX pacuenuTenen, eCnum oHa oTnuya-
etca ot nntoc 30 °C.

- AnanasoH yCTaBku MO TOKY / perynupyemMoro pacuenutens neperpysku (cMm. 4.7.3);

- 3Ha4YeHWe unuM AuManasoH HOMWHANLHOW YCTaBKM MO MrHOBEHHOMY TOKY KOPOTKOrO 3ambikaHua f,
OUKCUPOBAHbINA UK perynupyemblii (M. 4.7.3).

¢) JomkHa nubo MapKMpPoOBaTLCA Ha BbIKNOYATENE MO nepedncneHunio b), nubo cogepxaTtbea B MHOP-

MaLMOHHbIX MaTepuanax UsrotToBuTens crneayowas MHopMaLus:

- HOMMHanbHasi HaunbonbLUas BKMOYatoLWasa cnocobHOCTb /ym, €CNK OHA Bbille YKasaHHo! B 4.3.5.1;

- HOMWHamMbLHOE HarnpsxeHue usonaumm U, ecnu OHO BbILIE MAaKCMManbHOro HOMUHaneHoro pato-
Yero HanpsKeHus;

- HOMUHANbLHOE UMMYIIbCHOE BblAEPKUBAEMOe HanpskeHne U, €Cnn OHO yKa3blBaeTos;

- CTENEHb 3arpa3HeHus1, ecnu oHa oTnu4aeTcs ot 3;

- YCIMOBHBbIN TENNOBOW TOK B 060MNOYKE fipe, €CITM OH OTNINYAETCSH OT HOMUHATBLHOTO;

- kog IP, rae Heobxoaumo (cm. IEC 60947-1 (npunoxenue C));
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- MUHUMArbHbIE pa3Mepbl OBOMNOYKM U XapakTEPUCTMKA BEHTUNALMKM (ECNKU OHA MpeaycMaTpuBaeTcs),
npu KOTOPbIX AENCTBUTENbHbI MAPKMPOBAHHbIE HOMUHASBHbIE NapameTpbl;

- MMUHUManbHbIE PacCCTOAHMA MeEXAY BbIKN4Yatenem u 3a3eMneHHbIMKU YacTaMKU And aBToMaTtuye-
CKUX BbIKMOYaTenen, npeiHasHa4eHHbIX Ans UCNOoNb3oBaHusa 6e3 060noyek;

- NPUroAHOCTb ANA YCNOBUI OKpyxatoLen cpeabl A unu B (cm. IEC 60947-1 (nyHKT 7.3.1));

- 3PPEeKTUBHOE CUNTLIBAHNE, ECMM NPUMEHMMO B COOTBETCTBUMU C F.4.1.1 (npunoxexue F);

- MMHMMAarIbHOE MonepeyHoe cedeHue kabens, ecnu OHO OTNMYaeTCA OT 3HAYeHWI, NPUBEAEHHbIX
B Tabnuue 9 IEC 60947-1, npu HOMUHanNbHOM Toke < 20 A B COOTBETCTBUU C HOMWUHAMNbLHOW NpeaenbHOn
OTKMoYatoLwen cnocobHOCTbIO NPU KOPOTKOM 3aMblKaHUU /oy;

- 3HAYEHUSA KPYTALLErO MOMEHTA 3aTSHKKU 3aXXMMOB aBTOMAaTU4ECKOr0 BbIKNIOYaTEnNs.

d) CnegyeT nomectuTb NMMBO Ha MX COBCTBEHHbIX (PUPMEHHbIX Tabnuukax, MMbo Ha dupMeHHON Tabnuyke
Bblknovatens, nmbo, npu Hepoctatke MeCTa, B MHOPMALMOHHBIX Martepuanax W3roToBuUTens AaHHble
0 pPasMbIKalOLWMX U 3aMblKalOLLMX YCTPOWCTBAX aBTOMATUYECKOrO BbIKMOYaTENA:

- HOMWHamNbLHOE HanpPsHKEHME LEenu ynpaeneHus 3amblikatowero ycrponcrea (fem. IEC 60947-1
(NYHKT 7.2.1.2)) 1 HOMUHANbLHYIO YaCTOTYy ANA NEPEMEHHOrO0 TOKa;

- HOMWHanNbLHOE HaMpPsKeHUe uUenu ynpaefeHus HesaBucumoro pacuenutens (cm. IEC 60947-1
(NyHKkT 7.2.1.4)) W/VNM MUHUMAaNbHOrO pacuenuTens HanpsbkeHust (MMbo pacuenuTens HyrneBoro Hamnps-
»xeHus) (cm. 7.2.1.3 IEC 60947-1) 1 HOMUHANbBHYIO YaCTOTY NEPEMEHHOIO TOKA;

- HOMUHAnbHbIW TOK pacuenuTene MMHMManbHOIo TOKa KOCBEHHOTO AEeNCTBUS;

- KONIMYECTBO W TUM BCMOMOraTerbHbIX KOHTAKTOB M TWUM TOKA, HOMUHAmbHYIO YacToTy ANA nepemMex-
HOTO TOKa U HOMWHASbHBIE HANPSDKEHWSA BCMOMOraTesbHbIX KOHTAKTOB, €CNN OHM OTMAMYAloTCH OT NapameTpoB
rMaBHOW LIEMMN.

€) MapknpoBka BbIBOAOB:

B cootsetcTBUM ¢ IEC 60947-1 (nyHKT 7.1.8.4) (CM. Takke nepevncneHue b) HacToAwWwero nyHkra).

5.3 MHCTPYKUMKM NO MOHTAXy, YNPABIIEHUIO U OOCTNTYKUBAHUIO
B cootsetctBUM ¢ IEC 60947-1 (nyHkT 5.3).

6 HopmanbHble ycrnoeus akcnrnyaTtauMm, MOHTaXa M TPaHCNoOPTUPOBaHUA

B cootsetcTBUM ¢ IEC 60947-1 (pasgen 6), Co cneaylowmmmn ONONHEHUSIMU:

CteneHb 3arpsisHeHus (cm. IEC 60947-1 (nyHkT 6.1.3.2)).

B oTcyTCTBME ApYrMX ykazaHui U3roTOBMTENS aBTOMAaTMYECKMI BbIKMOYaTeNb npeaHasHavaeTcs ans
YCTAHOBKU B OKPYXaloLLEN Cpeae CO CTENEHbIO 3arpa3HeHnsa 3.

7 TpebGoBaHUSA K KOHCTPYKLUN U pabOTOCNOCOBHOCTH

7.1 Tpe6oOBaHUA K KOHCTPYKLIUMN

B cooteBetctBun ¢ IEC 60947-1 (nyHkT 7.1). Ecnn no |IEC 60947-1 (nyHkT 7.1.2.2) Temnepatypa Ucnbl-
TaHUs ABMAETCH XapakTepHou (cneunduyeckon), To TemnepaTtypa UcnbiTaHns 3agaerca craHgaptHon B 960 °C.

7.1.1 ABTOMaTU4YeCKMe BbIKIYaTeENN BblABUXHOIO UCNOJTHEHUSA

B oTCO€AMHEHHOM NOMNOXEHUN Pa3bEAMNHAIOLIME KOHTAKTbI MMTABHON LIENU U, €Crn HeoBXoaMMO, BCMOMO-
raTenbHbIX LEener aBTOMaTUYeCKUX BbIKMOYaTENEN BbIABUXHOIO UCMOMHEHUS AOMKHbI UMETb PACCTOAHUS,
COOTBETCTBYOLME TpeboBaHMAM Ana (PYHKUMU pasbeauHEHUs!, C Yy4E€TOM AOMYCKOB MPU U3rOTOBIEHUU U
M3MEHEHUN pa3mMepoB BCINEACTBME U3HOCA.

MexaHu3m BbIABMXEHUS AOIMKEH OblTb OCHALLEH HAAEXHbIM UHAMKATOPOM, OZHO3HAYHO MOKAa3biBAKOLLMM
NONOXeHNe pasbegNHSOLMX KOHTAKTOB.

MexaHu3M BbIABUXEHUSI AOIMKEH UMETb HaAeXHble ONOKMPOBKW, AOMyCKawolme pasbeauHeHue wunm
NOBTOPHOE 3aMblKaHME Pa3beANHSIIOLMX KOHTAKTOB TOMbKO NPU PA3OMKHYTLIX MMaBHbIX KOHTaKTax aBToma-
TUYECKOrO BbIKMoYaTens.

Kpome TOro, MexaHu3mMm BbIABWXEHUS JOIMKEH UMETb BGNOKMPOBKK, AOMYyCKAKOLLUME 3aMblKaHWe TNaBHbIX
KOHTaKTOB TOJSIbKO MPW YCMOBMU, KOTAA PasbeaUHAIOLLME KOHTaKTbl MOMHOCTLIO 3aMKHYTbI UIU KOrAa AOCTUIHYTO
3alaHHOEe pacCTOsHME MeXay HeMNoABWXHLIMU U MOABUXHLIMU YaCTSIMU PasbeAUNHAIOLNX KOHTAKTOB (pa3b-
€WHEHHOE MOSIOXKEHME).

[ns aBTOMaTUYECKOrO BbIKNOYMATENs B Pa3beaUHEHHOM MOSIOXEHUU HEeOOX0AMMO NpeayCMOTPETb Cpea-
CTBA, rapaHTUpPYylOLME HEBO3MOXHOCTb HENPEeAHaMEPEHHOT0 YMEHbLUEHUSA YCTaHOBIIEHHbIX PaCCTOAHUNI
MeXay pazbeaUHSIOLMMU KOHTaKTaMu.
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7.1.2 [JononHuTtenbHble TPEGOBaHMiI K aBTOMaTU4YeCKUM BbiKNnwvyaTenam, npurogHbiMm ans
pa3sbeguHeHUusn

[ononHutenbHble TpeboBaHus k paboTocnocobHoCcT — no 7.2.7.

B cootBetcTtBuK ¢ IEC 60947-1 (NnyHKT 7.1.7), CO cCneayoLMMmN AONOSTHEHUSAMMU:

I punMmeyvyaHune — Ecnu nonoxeHune pasbegunHeHUa He coBnajaeT ¢ MapkUupoBaHHbLIM MONOXeHUeM pa3MblKaHWUSA,
ero cnefgyet 4eTko 00603HauUTh.

O603Ha4YeHHoe MONoXeHne pasteAUNHEeHNA — 3TO €AUHCTBEHHOE MOJI0XKeHUe, B KOTOPOM rapaHTUpyeTca yCTaHOB-
TNEeHHBbIN 3a30p Mexay KOHTaKTaMu.

7.1.3 BosgywHble 3a30pbl U PACCTOAHUA YTEUKHU
MuHumanbHble 3Ha4eHns npueeaeHbl B IEC 60947-1 (rabnuupl 13 u 15).

7.1.4 Tpe6oBaHusa kK 6e30nMacHOCTU onepaTopa

He pomkHO ObiTb MyTEW unu OTBEPCTUN, KOTOpble Obl caenanu BO3MOXHBLIM BbIOPOC pacKaneHHbIX
YacTuL, U3 30HbI OPraHa pPy4YHOro yrnpaBneHus.

CooTtseTtcTBue nposepstoT no 8.3.2.6.1, nepeuncneHune b).

7.1.5 MepeyvyeHb KOHCTPYKTUBHBIX Pasnuyui

CunTaloT, YTO BLIKMIOYATENMU AAHHOIO pasMepa pPaMKu UMEIOT KOHCTPYKTMBHOE pasnuuue (cm. 2.1.2),
€CInu 0TNMYaeTCa 0HAa U3 CreaYIOLWMX XapaKTe pUCTUK:

- marepuar, noKpbITUA U pa3mMepbl BHYTPEHHMX TOKOBEAYLUMX 4acTen, AONycKas, OAHaKo, pasnuuus,
npuBedeHHbIe B NepeyncrieHunsix a), b, c), f) n g) nuxe;

- pasmep, matepuarn, popma n cnocod KpensieHUs rMaBHbIX KOHTAKTOB;

- NOOON BCTPOEHHbIN MEXAHM3M YNPAaBNEHUs1 PYYHOTO AENCTBUS, €ro marepuanbl U (pusnyeckue xapak-
TEPUCTUKM;

- NINTbEBLIE U U3ONALMOHHBIE MaTepuanbl;

- MPUHLUMN AENCTBUSA, MaTepuarnsl U KOHCTPYKLIMA YCTPOMCTBA ralleHus ayru;

- 6a3oBas KOHCTPYKLUMSA YCTPOWCTB OTKMIOYEHUS CBEPXTOKOB, OMYCKasi, OAHAKO, pasnuiusl, NpUBEAEHHLIE
B MepeyuncneHusx a), b) u c).

CrneayoLwpe U3MEeHEHUS HE COCTaBNAIOT KOHCTPYKTUBHOE pasnuuue:

a) pasMepbl 3aXXMMOB, NPU YCIOBUK, YTO BO3AYLUHbLIE 3a30Pbl U NYTU YTEYKU HE YMEHbLUAIOTCS;

b) B TENMNOBbLIX U 9MEKTPOMarHUTHbLIX pacuenuTensx pasmMepbl 1 MaTepuarnbsl 3MEeMEHTOB pacuenuTens,
KOTOpblE OnpeaensoT HOMUHAaN TOokKa;

C) BTOPW4HbIE 06MOTKM TpaHCOpMAaTOpOB TOKA, NPUBOASALLME B AEHCTBUE pacuenuTeny;

d) BHELUHME opraHbl ynpaBneHusl, AONOMHSAIOLMUE BCTPOEHHbLIE OpraHbl YyNPaBieHus, BbINOMHEHHbIE Kak
OZHO Lienoe;

€) 0603Ha4YeHue Tuna u/unu NCKNIOYUTENbHO 3CTETUYECKME 0CODEHHOCTU (HaNpUMep, HaKNenku);

f) B cnyyae 2- 1 4-nosnoCcHbLIX BAPMAHTOB 3aMeHa pacuennsiowero 65oka B 04HOM NOKOCE NepeMblYKOi
ans o6ecneyeHnst He3alULWEeHHOro HeWTpans;

g) cos3faHue 2-NoNCHOro BLIKINIOYATENSA U3 3-MOMOCHONO BLIKMIOYATENS NyTEM yAaneHWs LeHTpanbHoNn
Lenu Toka.

7.1.6 [JononHutenbHble TPeOGOBaHMA K ABTOMATUYECKUM BbIKIIOYATENAM, OCHAaWEHHbIM
HEeMTparbHbIM NOJIOCOM

B cootBeTcTeuu ¢ IEC 60947-1 (nyHKT 7.1.9), CO cneaylowmmmn A0NONHEHUSIMU:

Ecnu B kayecTse HEMTPanNbHOrO MOMOCA UCTMONbL3YETCA NOMIOC C COOTBETCTBYIOWEN BKOYAIOLWEN UK
OTKIIOMAIOLWEN CNOCOBHOCTLIO, TO BCE MOSIOCA, BKINIOYAsA HENTpanbHbIN NONoc, MOryT paboTtaTte BMeECTe.

7.1.7 Uudposbie ycTpoMCTBa BBOAA M BbIBOAA ANA UCNONb30BAHUA C NpOorpaMMupyeMbiMU
noruvyeckumm KkouTponnepamm (PLS)

B cootsetrctBuu ¢ IEC 60947-1 (npunoxenuem S). B HacrosilleM craHgapTe gaHHoe TpeGoBaHue
HE NPUMEHAETCA K LPPOBLIM YCTPOWCTBAM BBOJA M BbIBOAA, NPEeAHA3HAYEHHbIM ANS APYrMX YCTPOWCTB,
KpOMe NporpaMMmupyembiX NorM4eckux KOHTPOepoBs.

7.2 TpeGoBaHUA K PaGOTOCNOCOOHOCTH

7.2.1 Pa6ouue ycnoeus

7.2.1.1 3aMblkaHue

[na HaaeXXHOro 3amblkaHWUs aBTOMATUYECKOrO BbIKIIOYATENSA Nof BO3AEWCTBMEM TOKA BKIOYEHUSA, CO-
OTBETCTBYIOLLETO €ro HOMUHANbLHONW BKIOYaloLLe CNoCOBGHOCTM NpU KOPOTKOM 3aMbIKaHUKU, BAXHO, YTOObI
OH paboTan C Takoi »e CKOPOCTbIO U YCTOMYUBOCTBIO, KaK BO BPEMSI UCTILITAHWI TUNA Ha BKAIOYAIOLLYIO CMo-
COGHOCTb NPU KOPOTKOM 3aMbIKaHUM.
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7.2.1.1.1 PyyHoe 3aMblkaHuUe Npu HaNU4YMM NpUBOAA 3aBUCUMOIO AeNCTBUSA

[na aBTOMaTM4ECKOro BbLIKMIOYATENA C MEXAHU3MOM PYYHOTO 3aMblKaHUA MPU HaNWYMKM NPUBOAA 3aBu-
CUMOTO AEeNCTBUS HEBO3MOXHO YCTAHOBUTL HOMMHANbBHYIO BKITIOYAIOLLYIO CMOCOBHOCTb NMPU KOPOTKOM 3aMbl-
KaHuu 6e3 yyeTa yCrnoBuin MexaHU4eckoro cpabartbiBaHus.

Takon BbIKMKOYATENb HE CneayeT MCNONb30BaTh B LIENAX C OXuAAeMbiM NMUKOBbIM TOKOM BKIHOYEHUS
6onee 10 KA.

OaHako 970 HEe OTHOCUTCA K aBTOMAaTUYECKOMY BLIKITIOHYATENIO, MMEIOLLEMY MEXaHW3M PYYHOro ynpas-
NeHna, Npu HanuMuuu NpMBOAA 3aBUCUMOrO AENCTBUSA, U BCTPOEHHBIN ObICTPOAENCTBYIOLMIA Pa3MbIKaOLLMIA
pacuenuTesb, Bbi3bIBAIOLLMIA HAAEXKHOE OTKIIOYEHUE BbIKIOYaTENS, HE3aBUCUMO OT CKOPOCTU M YCTOWYMBOCTH,
C KOTOPbIMM OH 3aMblKaeTCa NpU OXMAaeMblX NUKOBbIX Tokax BGonee 10 kA. [InA Takoro aBTOMaTUYECKOro
BbIKIIOYaTENSA MOXHO YCTAHOBUTb HOMUHATBHYIO BKMIOYAOLLYIO CMOCOBHOCTb NPK KOPOTKOM 3aMbIKaHUM.

7.2.1.1.2 PyyHoe 3aMbIKaHue NpU HarM4YMm npuBoaa He3aBUCUMOTO AeCTBUA

ﬂ,ﬂﬂ ABTOMaTU4eCKOro Bblkno4vaTtensa ¢ MEXaHU3MOM PYYHOro 3amMbliKaHUA NpuU Hanu4vnu npuBoaa Hesa-
BUCUMMOTO AENCTBUS MOXHO YCTAHOBUTb HOMMWHAmNbHYIO BKIOYAIOLLYKO CMOCOOHOCTb MPU KOPOTKOM 3aMbl-
KaHUU HE3ABUCUMO OT YCMOBUIN MEXaHUYECKOro cpabaTbiBaHus.

7.2.1.1.3 3aMbIKaHue Npu HarM4Yuu ABUraTeribHOro NnpuBoAa 3aBMCUMOro AenMcTBUA

MexaHu3Mm 3amblkaHUS NPU HanNW4YUM ABUraTenbHOro NPMBOAA, UMEIOLWMIA, NPU HEOOBX0AUMOCTHU, NPOMe-
XKYTOYHbIE pene ynpaeneHus, A0MmkeH obecneynTb 3aMblkaHWe aBTOMATMYECKOro BbIKNIOYATeNs B NOObIX
YCMNOBUAX, OT HYNEBOW Harpy3ku 40 HOMUHAMNbLHOW BKOYaoWen CNOCOBGHOCTHU, KOraa HanpshkeHue NUTaHus,
M3MEpPEHHOE BO BPEMS 3aMblkaHUSA, He BbIXOAMUT 3a npeaensl oT 85 % A0 110 % HOMUHANBLHOIO HaNPSXXEHUSA
NUTaHUs Lenu ynpasreHnsi NPy HOMUHaNbHOW YacToTe, €CNU TOK NePEMEHHLIN.

Mpn 110 % HOMUHANBLHOIO HANPSAXXEHUS MUTAHUA LEenu ynpaBneHnsa 3aMmblkaHue B OTCYTCTBUE HArpysku
He JOJDKHO MPUBOAUTL K NOBPEXAEHUIO BbIKNOYATENS.

Mpu 85 % HOMWHANbLHOIO HaMNPSPKEHUA NUTAHUA LENU YNPaBneHUA 3amblkaHUe A0SMKHO OCYLLECTBRATLCA,
Koraa TOK, BKIMIOYAEeMbIN BbIKMIOYATENEM, PABHAETCA €ro HOMMHANLHOW BKNIOYalowen cnocobHOCTH B npe-
Aenax, Aonyckaembix cpabaTbiBaHUEM €ro pesne unu pacuenutenei u, ecnu ansa 3aMblkaHWA yKasblBaeTcA
BEPXHUI Npeaen BpeMeHU, 3a BPEMS, He NpeBbllatoLiee 3Toro npeaena.

7.2.1.1.4 3aMbIKaHWe NpU HANMYUK ABUTFATENbHOrO NPUBOAA HE3aBUCUMOTO AEeUCTBUA

[na aBTOMaTMYECKOro BbIKNOYATENsA C ABUraTeNbHLIM NPUBOAOM HE3aBMCMMOrO AEWCTBUA AN OCYLLEeCTB-
NeHus 3aMbIKaHUs MOXeT ObITb YCTaHOBJSIEHA HOMWHAMNbHAA BKMKOYAKOLWAA CNOCOOHOCTbL NPU KOPOTKOM
3aMblkaHUW, HE 3aBUCALLAS OT ABUIaTeNbHOro NpMBOAA.

Cpeacrea 3apsgkM MexaHu3ma ynpaBSIeHMA U 4acTU MeXaHu3ma ynpaBfneHus 3aMblKaHMEeM AO0SKHbI
ObITb PaboTOCNOCOGHLI B COOTBETCTBUMN C TEXHUYECKUMU YCNOBUAMU M3FOTOBUTENS.

7.2.1.1.5 3amMbikaHue NpU HANUYUWU HAKONUTESA 3HEePruun

MexaHuaM Takoro Tuna AormkeH obecnequnTb 3amblkaHMe aBTOMATUYECKOTO BbiKNOYaTENs B MOOLIX
YCMNOBUAX MPU Harpy3ke oT Hynst A0 HOMUHAMNBHOW BKNIOYAalOLEn CnOCOBHOCTHU.

Ecnu 3Heprusi HakannuBaeTcs B CaMOM BblKno4YaTene, AO0MKHO ObiTb NpeaycMOTPEHO YCTPOWCTBO,
noKasblBaKLLEe, YTO MEXAaHU3M HAKONMEHUS NOSIHOCTbLIO 3aPsXKEH.

CpeactBa 3apsgkm M 4acTU MEXaHU3Ma YNpaBneHust 3aMblkaHMEM AOMKHbI ObiTb PAaBOTOCNOCOBHbI
NPy HanpspKeHUU BCMOMOraTenbHOr0 UCTOYHUKA NuTaHua ot 85 % A0 110 % HOMWUHANBLHOrO HanpsXKeHUs
NUTaHUsA LeNu ynpasneHus.

MoaBMXHbBIE KOHTAKTbl HE AOSMKHbI NPUXOAUTL B ABWXKEHUE, €CNK 3anaCeHHOW dHEPrun HegoCTaTOuHO
AN NOSIHOrO OCYLUECTBNEHUSA onepauun 3aMbikaHus.

Ecnn mexaHusMm akkyMynupoBaHWA SHEPTrUW WMEET PYYHOW MpUBOA, TO HanpasneHue, B KOTOPOM
OCYLLECTBAETCSA €ro B3BeAeHue, A0MKHO ObITb yKa3aHo.

MocneaHee TpebGoBaHMe He PACNPOCTPAHAETCA HA BbIKMIOYATENU, UMEIOWME NPUBOA HE3aBUCMMOrO
AencTBuUS.

7.2.1.2 PasMmbikaHue

7.2.1.2.1 O6wwMe NosnoxeHuUN

ABTOMaTUYECKME BbIKIIOUMaTENW, pa3MblkaloWuecs aBToMaTUIECKU, 0MKHbI UMETL CBOOOAHOE pacuen-
neHwe W, B OTCYTCTBWUE APYroro COornalleHus Mexay M3rotoBuTeneMm u norpedurenem, AOMKHbI Hakannu-
BaTb 9HEPrUI0 AN pacuenneHns 40 3aBepLUeHUs 3aMbIKaHusA

7.2.1.2.2 PasaMbiKaHMe MUHUMAaSbHbIMU pacLEenuTeNAMM HanpsXXeHUA

B cooteetcTBuM ¢ IEC 60947-1 (nyHkT 7.2.1.3).

7.2.1.2.3 PasMblkaHue He3aBUCUMbIMU pacLenuTensaMmmn

B cootBeTcTBUM C IEC 60947-1 (NyHKT 7.2.1.4).
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7.2.1.2.4 PasMblKkaHMe MaKkCMMasibHbIMM pacuenuTensaMm Toka

a) Pa3mblkaHue B yCNOBUsIX KOPOTKOTO 3aMblKaHUSA

Pacuenutent TOKOB KOPOTKOTO 3aMblKaHUs! OJDKEH obecneunsaTb pasmblkaHUE aBTOMATUYECKOTO BbIKIIO-
yatensa ¢ nNorpewHocTblo 20 % OT 3HaYeHUst Toka cpabaTbiBaHMA TOKOBOW YCTaBKU NMPU NMIOObIX 3HAYEHUSIX
TOKOBOW YCTaBKW 3TOr0 pacLenuTens.

Ecnu HeobxoaumMo Ans cornacoBaHus No cBepxTokaM (CM. 2.17), U3roToBUTENL AOIMKEH NPeioCTaBUTh
MHopmaumio (00bIMHO B BUJIE KPUBbIX) OTHOCUTENbHO:

- MaAKCUManbHOIo NMUKOBOFO TOKA OTCEYKU (CKBO3HOro Toka) (cm. IEC 60947-1 (nyHkT 2.5.19)) B 3aBUCK-
MOCTU OT 0XKMAAEMOro Toka (3(h(heKTMBHOIO CUMMETPUYHOIO 3HAYEHUS);

- XapakTepucTuk Pt (cMm. 2.18) ana BbIKMOYaTenen kareropum npuMmeHeHus A n npu Heobxoaumoctu B
ANA BbIKNOYaTenen MrHoOBEHHOTO AeUCTBus (CM. npuMmeyaHue K 8.3.5).

COOTBETCTBME 3TOW MHMOPMALMU MOXET MPOBEPATLCA B X0A€ HAANEXaALMX TUMOBbIX MCNbITAHUN
yuknos ll u lll (cm. 8.3.4 un 8.3.5).

Mn punmMevyaHune — ﬂ.ﬂﬂ NPOBEPKN XapaKTepPUCTUK cornacoBaHA aBTOMaTU4eCKUX BbIKINIOYaTenein BO3MOXHO
npegocraBneHne U Apyroil UHdopmauumn (Hanpumep, o6 UCNbITAHUAX KOMOMHaUWIA annapaToB 3alUTbl OT KOPOTKUX
3aMbIKaHui).

b) PasmbikaHue B yCrOBUSAX NEPErPy3Ku
1) MrHOBEHHOE UMK C HE3aBUCUMOM 3aEPXKKOU BPEMEHMU
Pacuenutenb AOMKeH Bbi3BaTb Pa3MblKkAaHME ABTOMATUYECKOTO BbIKIIOYATENA C NOrpeLuHocTbio 10 %
OT 3Ha4YeHUs1 Toka cpabaTbiBaHMSI TOKOBOW YCTaBKM Npu NOOLIX 3HAYEHUSIX TOKOBOW YCTaBKMU pacuenutens
TOKOB Neperpysku.
2) C 06paTHO3aBUCUMOVI 3a€PXKKON BpEMEHU

YcnoBHble napaMeTpbl cpabaTbiBaHUS C 0OPaTHO3aBUCUMON 3a4€PXKON BPEMEHU NpUBEAEHbI B Tabnuue 6.

Mpu koHTponbHOW Temnepatype (cM. 4.7.3) n 1,05-kpaTtHOM Toke yctaBkn (cm. IEC 60947-1 (nyHkT
3.4.37)), 7. e. npu ycnoBHoM Toke HepacuenneHus (cMm. IEC 60947-1 (nyHkt 2.5.30)) B yCnoBusax Harpysku
BCex ha3HbIX MOMOCOB pacLENUTENs, pacUensieHne AO0IPKHO NPOUCXOAUTL HE paHee, YeM UCTEYET YCnoB-
Hoe Bpems (cM. IEC 60947-1 (nyHkT 2.5.30)) OT XONOAHOIO COCTOSAHUA, T. €. KOrAa aBTOMaTU4eCKUN BbIKMIO-
yarerb HaxoAuTCA NPU KOHTPOSbHON TeMMeparype.

Mo UCTEYEHNM YCNOBHOIO BPEMEHN HEPACUENSIEHNS 3Ha4YeHWe Toka ObICTPO NoBbIWAOT A0 1,3-KpaTHOM
TOKOBOW YCTaBKM, T. €. 40 YCMNOBHOro Toka pacuennenuna (cm. IEC 60947-1 (nyHkt 2.5.31)), u pacuennexune
[AOIMKHO NPOUCXOANTE A0 UCTEYEHUSA YCAOBHOMO BPEMEHM.

MpumMmeyvyaHune — KoOHTPONbHON Ha3bLIBAKOT TeMnepaTypy OKpyXalwero Bo3flyxa, K KOTOPOi OTHOCUTCA Xapak-
TEPUCTUKa No BF)EMEHI/I/TOKy aBTOMaTU4eCKOro BblKn4aTens.

Tabnuya 6 — XapakrepucTuku pasMblkaHUA MakCUManbHBIX pacuenuTenei Toka ¢ obpaTHO3aBUCUMOI 3aaepXKon
BpemMeHu nNpun KOHTpOJ‘IbHOVI TeMnepartype

Bce nontoca HarpyxeHsbl

= — YcnosHoe Bpems, 4
YcnoBHblii TOK HepacLenneHus YcnoBHbI TOK pacLensieHns

1,05-kpaTHasn TokoBas ycraBka 1,30-kpaTHas TokoBas ycraBka 29
A1y, ecnn I, <63 A.

Ecnu n3rotoButenb rapaHTUpyeT HE3aBUCUMOCTb XapaKTepPUCTUK pacLensieHnss OT TeMnepaTypbl OKpy-
XaloLLero Bo3ayxa, 3HauyeHusi Toka no tabnuue 6 AomkHbl ObITb AeiCTBMTENbHLI B Npeaenax AnanasoHa
TeMneparyp, yka3aHHOro M3roToBputenem, ¢ 4onyckaembiM oTkrnoHeHuem 0,3 %/K.

3TOT Avanas3oH TemnepaTtyp AOMKEeH cocTaBnATb He MeHee 10 K no o6e CTOPOHbI OT KOHTPOMbLHOW
Temneparypsbl.

7.2.2 MNpeBbllWIeHKe TeMNepaTypbl

7.2.2.1 MNpepenbl NnpeBbIlIEHUA TEMNEPATYPbI

MpeBbiLLeHNe TeMnepaTypbl pasnu4YHbIX YacTen aBTOMATUYECKOro BLIKINOYaTensa, U3MEPEHHOe COrnacHo
ycnoBusim no 8.3.2.5, He JOMKHO BLIXOAUTb 3a Npeaensl, ykasaHHble B Tabnuue 7, BO BpeMs UCNbITaHUI
no 8.3.3.6. MpeBbllueHe TeMNepaTypbl BbIBOAOB HE AOSDKHO BLIXOAUTL 3@ NpeAensbl, NpuBeAeHHbIe B Tab-
nuue 7, Bo BpeMs ucnbitaHuin no 8.3.4.3 n 8.3.6.3.

7.2.2.2 Temnepatypa OKpyXxarowwero sBo3ayxa

Mpeaensl NpeBbILLEHUS TEMNEPATYPbl, Yka3aHHble B Tabnuue 7, AeNCTBMTENbHbI TOMbKO B Criyyae, ecnu
Temnepartypa OKpy>aloLLero Bo3ayxa He BbIXOAMT 3a npegens! B cooTBeTcTBUM C |[EC 60947-1 (nyHkT 6.1.1).
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7.2.2.3 maBHas uenb

maBHasi Luenb aBTOMaTUYECKOro BbIKIOYaTENsA BMECTE C BKIMIOYEHHbIMU B HEE MaKCMMarbHbIMU pac-
LenuTenamm Toka AorkHa NpoBOAUTL YCNOBHLIN TENOBOW TOK (hy, UNN fipe, B 3@BUCUMOCTU OT NPUMEHEHWS,
cMm. 4.3.2.1 unu 4.3.2.2) 6e3 BbIX0Aa NPEBbILLEHUS TEMMNEPATYPbl 3a Npeaensl, ykazaHHble B Tabnuue 7.

7.2.2.4 Llenn ynpaBneHus

Llenu ynpaBsnexus u annapaTsl 4NA Lenei ynpasreHns, UCnonb3yemMble Ans 3aMblkaHUA U pa3mblkaHus
aBTOMAaTUYECKOrO BbIKMOYATENs, AOMKHLI AoNyckaTe paboTy B HOMUHANMbLHOM pexuime no 4.3.4 U ucnbiTaHus
Ha MoBbILLEHWE TemnepaTypbl B ycnosusx no 8.3.2.5, 6e3 Bbixoaa npeBbiLUEHUS TeMNepaTypbl 3a NPeAEnbI,
yKasaHHble B Tabnuue 7.

CooTBeTcTBME TPeOOBAHWUAM AAHHOIO MyHKTa AOMMKHO MPOBEPSTLCS HA HOBOM aBTOMATMHECKOM BbIKIIHO-
yaTtene. C Apyron CTOPOHbI, H8 YCMOTPEHME U3rOTOBUTENSA, MPOBEPKA MOXET NPOBOAUTLCS BO BPEMS UCTIbI-
TaHusa Ha NpeBbilLeHne TemnepaTtypsl no 8.3.3.6.

7.2.2.5 BcnomoraTenbHbIe Lienu

BcnomoraTtenbHble LenM BMECTE CO BCMOMOraTesibHbIMW YCTPOWCTBAMW [OMXKHbI MPOBOAWUTL CBOM
YCINOBHbIIi TENMOBON TOK 6€3 BbIXO4A MOBbILLEHUSI TEMNepaTypbl 3a Npeaesibl, ykazaHHble B Tabnuue 7, npu
ucnbiTaHuax no 8.3.2.5.

Tabnuya 7 - lMpegensl NpeBbILIEHAA TEMNePaTYpbl AN BLIBOLOB (KITEMM UNU 3aXXMMOB) U [OCTYMHbIX YacTen

Bug yactn @ Mpefensl NpeBbILLeH!s TeMnepaTyphl , K
BbIBOAbI HAPYXXHBIX COEAUHEHUN 80
OpraHbl py4yHOro yrpaBeHuUs:
- MeTannMyeckue 25
- HEMeTanIMyeckme 35

Yactu, npegHasHayeHHble 4ns Toro, YToObl kKacaTbes uXx,
HO He AepxaTb B pyKax:
- MeTannuyeckune 40
- HEMEeTannu4eckue 50
Yactu, koTopblx He TpebyeTecsi kKacaTbCsa NPU HOPManbHbIX
YCNOBUAX SKCMNyaTauuu:
- MeTannu4yeckne 50
- HeMeTannm4yeckKune 60

2 Ana apyrux YacTei 3Ha4eHUs He YCTaHaBMUBAKOT, HO He JOrMyCcKaloTCs NOBPEXAEHUS COCEAHMUX YacTeil, BbINon-
HEHHbIX U3 N30NALMNOHHBIX MaTepnanoB.

OTHocATCS He K HOBBIM 06pasLiaM, a NPUMEHSIIOT NPU NPoBEpKe MNPEeBLILLEHNS TEMMEpaTyphl B XOA4€ LUKNOB UCTbI-

TaHwi no pasgeny 8.

7.2.3 ONeKTpon3onsALMOHHbIe CBOWCTBA

B cootBeTcTBUM ¢ IEC 60947-1 (NyHKT 7.2.3, nepeuncnexHue a) u nepeuncnenue b)).

Tunbl UCTILITAHWIA SOMKHbI BbIOMPATLCHA B COOTBETCTBUM C 8.3.3.2.

MNporpamma ucnbITaHUM 4OMKHA COOTBETCTBOBATL 8.4.5.

7.2.3.1 iMnynbCcHOe BblAepXXUBaeMoOe HanpspkeHue

B cooteetcTBUU C IEC 60947-1 (NyHKT 7.2.3.1).

7.2.3.2 BbligepxuBaemMoe HanpsiXeHMe NpoMbIWSIEHHOW 4acTOTbl FMAaBHOW, BCNOMOraTesnibHOW U
ynpaBnsowmux uenemn

McnblTaHMA NPOMBILLNIEHHON YacTOThl MCNOMb3YIOTCA B CREAYIOLLUX CRy4anX:

- UCMbITaHWA 3NEKTPUYECKON MPOYHOCTU TBEPAOTENLHOIO U30NALUOHHOIO MaTepuana;

- UCMbITAHUE HA SINEKTPUYECKYID MPOYHOCTb AUINEKTPUKA B Ka4ecTBe KpUTEpUst paspyLLeHus nocne
KOMMYTaUMUOHHBIX UCTbITAHUIA MW TUNOBbIX UCMLITAHWI HA KOPOTKOE 3aMblKaHuUE;

- NPUEeMO-CAAaTOYHbIE UCMbITAHUA.

7.2.3.3 3asopbl

B cootBetcTBUM C IEC 60947-1 (NyHKT 7.2.3.3.).

7.2.3.4 NHTepBanbl cMeleHuns

B cootBeTcTBUM C IEC 60947-1 (7.2.3.4).
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7.2.3.5 TBepaoTenbHbIA U3ONSALMOHHBLIA MaTepuan

TBepaoTEnNbHbIA U3ONSLMOHHLIA MaTepuan crneayeT npoBepsTb MO0 ¢ NMOMOLLBIO UCMbITAHWA NPOMbILL-
NeHHol YacToTbl B cooTBeTcTBUM ¢ IEC 60947-1 (nyHkT 8.3.3.4.1, nepeuncnenue 3)), nmbo ¢ NOMOLLBIO UCTbI-
TaHWI NOCTOSAHHOrO TOKa (PACCMaTPUBAIOTCA UCTIbITATENBbHbIE HAMPSDKEHUS AT1A UCNbITAHWIA NOCTOAHHOMO TOKA).

B uensx HacTosilero ctaHagapra uenu, Bknioyatome B cebst nonynpoBOAHUKOBbLIE YCTPOWCTBA, ANA UCTbI-
TaHWi cnegyeT OTCOEAUHUTD.

7.2.3.6 NnTepBan mexay otaesibHbIMU LIENAMU

B cootBetcTBuM ¢ IEC 60947-1 (NyHkT 7.2.3.6).

7.2.4 CNnOCOBHOCTb K BKITKOYEHUIO U OTKITHOYEHUIO 6€e3 Harpysku, Nnpu HOPMaribHOW Harpyske u
B YCITIOBUSIX NepPerpy3ku

7.2.4.1 MNMeperpy3oyHble XapakTepUCTUKK

310 TpeboBaHMe OTHOCUTCA K aBTOMaTMYECKMM BbIKMIOYATENSM C HOMMHANbHLIM TOKOM A0 630 A
BKIMIOUYUTENBHO.

ABTOMAaTUYECKUI BbIKNIOYATENb AOIMKEH BLINOMNHATL ONpeaeneHHoe YUcno pabounx UMKIOB Npu TOoKe
B rMaBHOW LENK, NPEBLILLAOLLEM €r0 HOMUHAnNbHbLIA TOK, B YCINOBUAX UCNbITAHUI MO 8.3.3.4.

Kakabii pabounii uukn nogpasyMeBaeT BKOYEHUE TOKa C NOCneaylowmM OTKIIOYEHUEM.

7.2.4.2 Pabouune xapaKTepucTUKHN

B cootBetctBumn ¢ IEC 60947-1 (NyHKT 7.2.4.2), CO CREAYIOLMMU JOMOSTHEHUAMU:

ABTOMAaTUYECKUIA BbIKMIOYATENb AODKEH COOTBETCTBOBATL TPeGoBaHMAM Tabnuupl 8:

- 6e3 Toka B rmaBHON Lenu B ycrnoeusix no 8.3.3.3.3;

- MPU NPOXOXAEHUM TOKA B rNaBHON Lienu B ycriosuax no 8.3.3.3.4.

Kaxxabili pabouni Lumkn cocTouT nubo u3 onepauum 3amblkaHUsA ¢ nocneayiowen onepaumen pasmblkaHus
(onepauun 6e3 Toka), NMOO U3 BKIIOYEHUS TOKA C MOCNEAYIOWMM €ro OTKAoYEeHneEM (onepauumn Npu NPOXoX-
AEHUN TOKa).

Tabnuya 8- Yucno pabounx Luknos

HomuHanbHbli Tok ?, A | Yucno umknos B yac o Huneno Cpii?(zrﬂxc;.mmos OB
1 2 3 4 5
1< 100 120 8500 1500 10 000
100 < Jn < 315 120 7000 1000 8000
315 < Iy, < 630 60 4000 1000 5000
630 < I < 2500 20 2500 500 3000
2500 < Iy 10 1500 500 2000

3 MakcuMarnbHbIit HOMUHEMBHBIA TOK A AaHHOMO pa3mepa pamku.
MuHuManbHaa YacToTa cpabarbiBaHuA. C cornacus U3roToBUTENS €€ MOXHO YBENWYUTb, U B 3TOM clyvae ee
crneflyeT ykasaTb B NPOTOKOME MUCMBITaHUS.
° B kaxgoM paboyeM LmKne aBTOMAaTUUYECKWii BbIKMioYaTerb JOMKEH OCTaBaThCs 3aMKHYTHIM AOCTATOYHO 4OMrO,
YTOObLI TOK NOSMTHOCTbLIO YCTAHOBUNCS, HO He Gonee 2 c.

7.2.5 CNOCOOHOCTb BKITHOYaTb M OTKIIOYaTb TOK B YCIIOBUAX KOPOTKOrO 3aMbIKaHUA

B cootseTcTBuK ¢ IEC 60947-1 (nyHKT 7.2.5), CO CneayloLLMMN 4ONOMHEHUAMMU;

HomuHanbHas HaubonbLuas BKMOYaOLWEAsa CMOCOOHOCTL MPU KOPOTKOM 3aMbIKaHUW [OMKHA COOTBET-
crtBoBaTb 4.3.5.1 1 4.3.5.3.

HomuHanbHas HanbonbLlas OTKMYaLWas CnoCOOHOCTE NPU KOPOTKOM 3aMblKaHUW AOMKHA COOTBET-
cTBOBaThL 4.3.5.2.

HoMMWHanbHbIA KPaTKOBPEMEHHO AOMYCTMMbIN TOK JOIMKEH COOTBETCTBOBATL 4.3.5.4.

MpuMmevyaHune — OBA3AHHOCTBIO U3rOTOBUTENS SABNSETCS oBecrneyveHWe COBMECTUMOCTU XapaKTepUCTUK pac-
LenneHna aBToMaTUYeCKoro BelKno4aTena n ero crnocobHocTn BblAepXXUBaTb BHYTPEHHUE TepMUYecKne N anekTpoan-
HaMu4eckme Harpyaku.

7.2.6 CBOOOAOHLIN
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7.2.7 [ononHuTenbHble TPeOOBaHMA K aBTOMATUYECKUM BbIKIOYATENAM, NPUrogHbIM Ans
pasbeauHeHus

B cooteeTcTBUM ¢ IEC 60947-1 (7.2.7), ucnoitanusi B cootsetctemm ¢ 8.3.3.2, 8.3.3.5, 8.3.3.9, 8.3.4.3,
8.3.5.3183.7.7.

7.2.8 Ocobble TpeGOBaHUA K aBTOMATMYECKUM BbIKIIOYATENsAIM CO BCTPOEHHbIMU MSIABKUMM
npeaoxpaHuTensmMm

MpumeyvyaHune — [nAa cornacoBaHnsi aBTOMaTUHECKUX BblIKOHaTeneid ¢ aBTOHOMHbLIMU NNaBKUMK NpeAoXpaHu-
TenAMM, BKITIOYEHHBIMU B Ty Xe Lierb, cM. 7.2.9.

ABTOMaTUYECKWI BbIKMKOYaTENb JOMPKEH COOTBETCTBOBATb HACTOSALLUEMY CTaHAApPTY BO BCEX acnekrax,
BMNMOTb 40 HOMUHAMbLHOW NpeAenbHON OTKIYaKoLLEei CNOCOGHOCTU NPU KOPOTKOM 3amblkaHuu. B 4acTHocTw,
OH JOIMKEH YAOBNETBOPATL TPeboBaHMAM umkna ucnoitanuit V (cm. 8.3.7).

ABTOMaTWYECKMIA BbIKIIOYaTENb AOMKEH cpabaTbiBaTe 6€3 pacnnasrneHus npeaoxpaHuTeneil noa Bo3aen-
CTBMEM CBEPXTOKOB, HE MPEBbILLAIOLLMX NPEAEnbHOro ToKa CENEeKTUBHOCTU fs, YyKA3aHHOTO U3rOTOBUTENEM.

Mpun BCex CBepXTOKaXx, BNMOTb 4O HOMUHAMNBLHOW NpeaenbHON HanbonbLUEN OTKOYaloLWen cnocoBHOCTH
npyu KOPOTKOM 3aMbIKaHUM, YCTAHOBINEHHOW AN KOMOMHMPOBAHHOIO annapara, aBTOMaTUYECKUI BbIKnioYa-
TeNb AOJKEH pasMblkaTbCA nocne cpabaTbiBaHUA OAHOTO UMM HECKOSIbKMX NSaBKUX NpeaoxpaHuTene
(B0 nsbexxaHme ogHocpasHoro nuTaHms). Ecnm aBToMaTudeckuii BeiknodaTens, No UHGOPMaLMN U3roTOBK-
Tensi, CHabxeH BNOKMPOBKON, NPENATCTBYIOLLEN 3aMbIKaHWIO (CM. 2.14), NOBTOPHOE 3aMblkaHWE aBTOMATH-
YECKOro BbIKIIOYATENSA AOJHKHO ObiTb HEBO3MOXHO, Nnoka nubo He OyayT 3aMeHEeHbl pacnnaBUBLUUECA UK
HegocTalLme nnaBskue BCTaBku, Nubo He GyaeT 3aHOBO HacTpoeHa 6nokupoBKa.

7.2.9 CornacoBaHue aBTOMaTU4YECKOro BbIKNKOYATENA C APYrMM 3alUTHbIM YCTPOUCTBOM
OT KOPOTKOI0 3aMbIKaHUs

CornacoBaHWe aBTOMaTUYECKOTO BLIKNOYATENSA C APYTMM 3aLUUTHBIM YCTPOICTBOM OT KOPOTKOTO 3ambl-
KaHWUS NPUBEAEHO B MPUIOXKEHUU A.

7.3 OneKTpoMarHMTHas COBMeCTUMOCTb
TpeboBaHUA U METOAbI UCMbITAHUIA NPUBEAEHLI B NPUNOXEHUU J.

8 McnbiTaHusA

8.1 Buabl ucnbitaHmmn

B cooteetcTBuM ¢ IEC 60947-1 (nyHkT 8.1), CO cneaylowummn A0NOSIHEHUAMMU:

8.1.1 [InA npoBEpPKM XapaKkTepuCTUK aBTOMATUYECKMX BbIKIMIOYaTENein NPOBOAAT CReAYIoLMEe UCTILITAHUSA:
- ucnoltaHusa Tuna (cm. 8.3);

- NPUEMO-CAATOUHbIE UCMbITAHUA (CM. 8.4);

- cneynanbHble ucnbiTaHus (cM. 8.5).

8.1.2 K ncnbITaHUAM Tuna OTHOCATCA CNeayloLMue UCIbITAHUA:

UcnbiTaHue MyHkT
MpeBbiLeHNe TemnepaTypbl 8325
paHuUbl M XapakTepPUCTUKN pacuenfeHns 8.3.3.1
OnNeKTPOM30NALUMOHHbIE CBONCTBA 8.3.3.2
Pa6ouune xapakrepuctuku (npyu He0BXoAUMOCTH) 8333
Meperpy3oydHble XapakTepucTukm 8.3.3.4
Hanbonbluas oTkntovatoLwasi CnoCobHOCTL NPU KOPOTKOM 3aMbIKaHUK 8.34n835
KpaTkOBPEMEHHO AOMYCTUMBIA TOK (NPYU HEOOXOAUMOCTH) 836
Pa6oTocnoco6HOCTL aBTOMaTUHECKUX BbIKIOMATENEN CO BCTPOEHHBIMM MMaBKUMM

npeaoxpaHuTensamm 8.3.7

McnbiTaHusa Tuna AOMKEeH NPOBOAUTL M3FOTOBUTESNb HA MECTE M3rOTOBMEHUSI UMK B APYrow nadoparopum
no CBOEMY YCMOTPEHMIO.
8.1.3 MNepeyeHb UCMbITAHMI, OTHOCALLMXCA K NPUEMO-CAATOYHbIM UCMNbITAHUAM, NPUBELEH B 8.4.

8.2 CooTBeTCTBME TPEOOBAHUAM K KOHCTPYKLUU
B cootBetcTBUM ¢ IEC 60947-1 (NyHKT 8.2).
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8.3 NcnbiTaHua TUNa

Bo n3bexaHue NMOBTOPEHUA OQHUX WU TEX XKE UCMbITAHUA MPUMEHUTENBHO K Pa3HbIM LMKNAaM B Hadane
HacTosLlero nogpasgena oowme ycnoBus UCNbITAHWIA CBEAEHbI B TPU rPYMNbI:

- DENCTBUTENbHbIE AN BCeX UMKoB (cm. 8.3.2.1-8.3.2.4);

- YCNOBUS UCMbITAHWUI Ha NpeBbILLEHWE TemnepaTypbl (cm. 8.3.2.5);

- YCNOBWS UCMbITAHWUI HA KOPOTKOE 3amblikaHue (cMm. 8.3.2.6).

Bo Bcex cnyyasx, korga aT0 HeobxoAUMO, AenatoTCa CCbINku Ha obwme TpeboBanua IEC 60947-1.

Kaxxablil LMKN UCNbITAHUIA OonupaeTcs Ha NpUMeHUMble obLumMe ycnoBust UCnbITaHWin. Ona aToro Tpeby-
IOTCS NEePEKPECTHbIE CCbINKK, 3aTO YAAETCA HAMHOIO YNPOCTUTb ONMMUCAHWUE KaXKAOr0 LMK UCTIbITAHWUA.

Bo Bcem HacTodlleM nogpasgene TEPMUH «UCMbITAHUME» OTHOCUTCA K MOBOMY UCMbITAHUIO, KOTOPOE
NOANEXMT BbINOMHEHUIO, 8 TEPMUH «NPOBEPKAy» CrneayeT MOHUMAaTh KaK «UCMbITaHWe C LeNbio NPOBEPKUY U
NPUMEHATbL B Cnydvasx, koraa npeanonaraeTca nNpoBepsiTb COCTOSAHME aBTOMATUYECKOrO BbIKMOYaTENs
nocne npeabiayLLero UCMbITAaHWS LMKNa, CNoCOBHOro oTpuuaTensHO NOBAKUATL HA HETO.

Ona obnerdyeHnss MOUCKOB Kakoro-nmbo KOHKPETHOrO YCIOBUSA WIM UCMBITAHUSE OHM NEPEYUCHAITCA
B 8.3.1 B ancdaBuTHOM nopsiake, ¢ UCNONbL30BaHUMEM Hambonee pacnpocTpaHeHHbIX TEPMUHOB (Heobs3a-
TenbHO TOYHO BOCNPOU3BOASALLMX TEPMUHBI U3 3ar0fI0BKOB COOTBETCTBYIOLLMX MYHKTOB).

8.3.1 Luknbl ucnbiTaHumn

8.3.1.1 Oowume
McnbiTanmsa Tuna o6beAUHAIOT B HECKOMNBKO LMKNOB no Tabnuue 9.
B ka)kaoM LMKNe ucnbiTaHue crneayeT BbiNOMNHATL B YKa3aHHOW NOCneao0BaTenbHOCTY.

8.3.1.2 UcnbiTaHuA, He Boweawwne B UMKN |, n BbINONHAEMbIE OTAESNbHO

B cootBetcrBun ¢ IEC 60947-1 (nyHkT 8.1.1) crneayowme ucnbitaHua (cMm. 8.3.3) MOXHO He BKIHOYaTb
B LIMKI U BBINOSTHATL HA OTAENbHbIX 06pa3suax:

- OTKMIOYEHNE NPEAENOB 1 XapakTepucTuk pacuennexdus (cMm. 8.3.3.1); B aTom cniydae obpasel (Ubl) B no-
CneaoBaTenbHOCTM AOIMKEH NMPOXOAUTL UCMbITAHMSA, onucaHHble B 8.3.3.1.3, ToNbKO Ha dhasHbIX Noncax npu
MaKkCUMAasnbHOW YCTaBKe, MPU KOMHAaTHOW Temnepatype u 6e3 AONOSHUTENbHOrO0 UCMbITAHMA, ONUCAHHOTO B
nepeyuncneHnmn b), ana NnpoBepKn xapakTePUCTUKU MO BPEMEHU/TOKY;

- UCNbITAHWNE ANEKTPOUIONALMOHHBLIX CBOWCTB (CM. 8.3.3.2);

- UCNbITAHWE HE3aBUCUMBIX pacuenuTenen MMHMMansHoro Hanpskenus no 8.3.3.3.2, nepevncneHune c),
n 8.3.3.3.3 Ha cooTBeTcTBME TpebosaHuam IEC 60947-1 (NyHKT 7.2.1.3) U ucnbiTaHnaA pacuenuTenen MUHU-
MarnbHOMO HaMNPSPKEHWUA C pasHbIiMKU YactotTamm (oM. 8.3.2.1);

- UCTIbITaHWE He3aBUCUMBIX pacuenutenen no 8.3.3.3.2, nepeuncnexune d), Ha COOTBETCTBUE TpebOBaHUAM
IEC 60947-1 (nyHKT. 7.2.1.4) 1 ucnbITaHUS HE3ABMCUMbIX PACLENUTENEN C pas3HbIMK YacToTamu (cMm. 8.3.2.1);

- AONOSMHUTENbHbIE UCNBITAHUA HA paboTOCNOCOBHOCTL NPU OTCYTCTBMM TOKA ANA BbIABUXKHbLIX aBTOMa-
TUYECKMX Bblknoyarenen (cm. 8.3.3.3.5)

8.3.1.3 lpumMeHeHMe UUKINOB B COOTBETCTBUU C COOTHOWEHUAMU MeXAY HOMUHASIbHbIMU
napameTpamMu KOPOTKOro 3amMmblKaHUA

MpuMeHeHne LUMKNOB UCMbITAHWI B COOTBETCTBUM C COOTHOLLEHWAMMW MEXAY napameTpamm e, lou ¥ loy
npuBeaeHo B Tabnuue 9a.

Tabnunya 9— Obwas cxeMa LMKIOB UCMbITaHUiA a)

ObnacTtb

Linkn uenbiradunia MpUMEHEHNS MenbiTaHusa
Ob6uwume xapakte- | Bce aBTomatu- Mpeaensl n xapakTepucTukn pacuenneHus.
pPUCTUKM paboTo- | YeCKne BbIKIO- OneKkTpoU30NSALUUOHHLIE CBOMCTBA.
CMocoBHOCTH yarenu MexaHuuyeckoe cpabatbiBaHue n paboTocnoCoOHOCTL B YCMOBUSIX
(8.3.3) akcnnyarayum.

Pa6oTocnocobHoCTb Npu neperpy3skax (koraga Heo6xoaumo).
MNMpoBepka anekTpn4eCckon NPOYHOCTM U30NALUN.

MpoBepka npeBbILLEHMSA TEMNEPATYPSI.

lMpoBepka pacuenuTenen TOKOB NEPErpy3ku.

MpoBepka NONOXeHMS rMaBHbIX KOHTAKTOB (korga Heob6xoAuMo)
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Llukn ucnbiTaHuii

Obnactb
NpUMeEHeHUsi

NenbitaHua

]

HomuHanbHag
pabouas oTknio-
yaioLyas cnocot-
HOCTb MPU KOPOT-
KOM 3aMbIKaHUU

Bce aBTomaTu-
YyeCKue BbIKMIo-
yarerm ?

HomMuHarnbHas paboyas OTKNIOYAIOLWAs CNOCOGHOCTb MPU KOPOTKOM
3aMbIKaHUK.

Pa6oToCnoCoOHOCTL B YCNOBUAX 3KCNyaTauuu.

MpoBepka aneKTpUYECKoin NPOYHOCTU U3ONALMN.

lMNpoBepka npeBbILLEeHUA TEMNEPaTypPbI.

MNpoBepka pacuenuTenei TOKOB Neperpysku

(cm. 8.3.4)

i Bce aBTomatu- | MNpoeepka pacuenutenei TOKOB Neperpysku.

HomuHanbHas yeckue Bbiknio- | HomuHanbHasa npeaenbHas OTKMOYaoLAasa cnocoOHOCTb NMPU KOPOTKOM
npeaenbHas yaterm @ kate- | 3aMblkaHuK.

OTKMIOYaoLWan ropuu npumeHe- | NMpoBepka aneKTPUHECcKon NPOYHOCTU N3ONALUM.

CMocoBHOCTbL Npu
KOPOTKOM 3aMbl-
kaHum (cm. 8.3.5)

HUA A U BbIKIIO-
yaresnu karero-
pUM NpUMeEHe-
Husa B ¢ ynpas-
NeHneM MrHo-

MNpoeepka pacuyenuTenein TOKOB Neperpysku

BEHHOrO Aeu-
cTBuUA *
v AsTOMaTnueckuel NMposepka pacuenuTenei TOKOB Neperpy3ku.
HomMuHanbHbIN BblKNO4aTENU HomMuHanbHbIN KPaTKOBPEMEHHO AOMYCTUMbIN TOK.
KpaTKOBPEMEHHO | KaTeropum MpoBepka NpeBbILLEHNS TEMNEPATYpPbI.
JOMyCTUMBIN TOK anMeHeHVIFIBb) OTknovaowas cnocobHOCTbL NPU KOPOTKOM 3aMbIKAHUM C MaKCH-
(cm. 8.3.6) MarbHbIM KPaTKOBPEMEHHO J0MYCTUMbIM TOKOM.
MpoBepka aNeKTPUHECKON NPOYHOCTU U3ONSALUN.
Mposepka pacuenuTenein TOKOB Neperpy3sku
\Y ABTOMaTUYE- Oran 1
Pa6oTtocnocob- ckue Bblknioya- | Kopotkoe 3aMmbikaHue npu npeaenbHOM TOKE CEeNeKTUBHOCTH.

HOCTb aBTOMaTH-
YECKUX BbIKNO4a-

Tenm co BCTPO-
€HHbIMU MnaB-

Mposepka NpeBbILLEHUA TEMNEPATYPLI.
MpoBepKka aNeKTPUIECKON NPOYHOCTY U30NALNM.

Tenen co BCTPOEH- | KMMK npeao- 3rtan 2
HbIMW NNABKUMK | XPAHUTENAMM MpoBepka pacuenuTenei TOKOB NEPErpy3ku.
npegoxpaHuTe- KopoTkoe 3ambikaHue npu 1,1-KpaTHOM TOKE COrnacoBaHus.
nsavu (8.3.7) KopoTkoe 3amblkaHue npu HOMUHANLHOM NpeAeribHON OTKNYaloLLen
CNocoBHOCTH.
MpoBepka aneKkTpUIECKon NPOYHOCTU U3ONALMUN.
MpoBepka pacuenuTenei TOKOB NEPErpy3ku
Vi AsTomMaTudeckue | MNpoeepka pacuenuTenein TOKOB Neperpysku.
KomBuHupoBah- BbIKIOYaTENM HOMUHanbHbI KPaTKOBPEMEHHO AOMYCTUMbIN TOK.
HbIW LIMKI UCNbI- Kareropum HomuHanbHas paboyas oTknovatowas cnocobHOCTb NPU KOPOTKOM
TaHun (8.3.8) npuMeHeHus B: | 3amblkaHuu.
-eCnu Iy, = I PaboTocnocoBHOCTL B YCNOBUSIX SKCNyaTauuu.

(BMECTO LIMKIOB
ucnbiTaHum Il n
IV);

-eCMU Iy = I =
= |, (BMECTO
LIMKIIOB UCMbI-

MpoBepKa aMeKTPUYECKON MPOHHOCTH U30NALUM.
MpoBepka NPeBLILLEHUS TEMNEPATYPbI.
MpoBepKka pacuenuTeneii TOKOB NEpPerpy3ku

TaHun l1-1V)
Linkn ucnbitanuin | AsTomatudeckue | OTKMIOHaKLWas cnocoOHOCTb OTAENBHOTO MNOMCAa NPU KOPOTKOM
Ha KOPOTKOE 3aMbl- | BbIKMIOYATENM 3aMbIKaHuK lg,.
KaHue OTAenbHbIX | Ansa npumMeHeHusi| MNpoBepka 3NeKTPUYECKOl NPOYHOCTU U3ONALUM.
nontocoB (MpUno- | B cUcTeMax [MpoBepka pacuenuTenei TOKOB NepPerpy3sku
enue C) a3oBoro
3aszemMneHua
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OkoHYaHue mabnuubi 9

Linkn uensltaHui Obnacrs McnblTaHus
npuMeHeHnA
Lvkn ucnbiranmii | ABTomaTtudeckune | OTkniovatoLas cnocoGHOCTE OTAENLHOTO NOMca MPU KOPOTKOM

Ha KOpPOTKOE 3aMbl-
KaHWue oTaenbHbIX

BbIKIoYaTeNM
AN NpUMEHEHUS

3aMblKaHuK /1.
MpoBepka anekTpUYECcKOn MPOYHOCTU U3ONALMMK.

noncoB (npuno-

B cucremax IT

MNpoBepka pacu,enmenel?l TOKOB Neperpy3ku

xeHue H)

* CM. npuMedaHue k 8.3.5.

b) Kpome VI yukna.

? KpoMe BhIKModaTeneii: - y KOTopbiX fes = /oy (HO cM. 9.3.5);
- ANA KOTopbIX NpuMeHsAT VI Umkn;
- CO BCTPOEHHBIMW MaBKUMU NPefoXpaHUTensamu.

¥ [InA BbIGopa aBTOMATUYECKUX BLIKMKMATENEN ANS UCTLITAHUA U NPUMEHSEMOCTI PasfMUHbIX UCAbITATENbHBIX
LIMKIOB COMMacHO COOTHOLLEHUIO MEXAY fes, fou W low (CM. TAONMLY 9a).

Tabnunya 9a—lNpuMeHeHWe LMKNOB UCMBITAHWA B COOTBETCTBUM C COOTHOLLEHUAMU MEXAY /os, fou U fowa)

KaTeFOpVIFl npuMeHeHuA
CooTHOLLEHMe A B
fos , Jou W Jow Linkn nenbitanms A | coBCTPOEHHBIMU B | €O BCTPOEHHbIMU
nnaBKMMKn npepo- nnaBKMMKn npepo-
XpaHuTenAaMu XpaHUuTenAaMu
BapuaHT 1 | X X X X
Il X X X X
Ies # Iy — ANS kaTeropum A; M0 X X
les # lou — ONA KaTeropumn A; v XD X X
ls # I, # Iw — ONA kaTeropum B vV X X
BapuaHTt 2 | X X
Il X X
lss = Iou # sy — ANA KaTEropun B M X
\Y X X
\' X
VI (KOMGUHUPOBAHHBIA) X9 X9
BapwuaHnTt 3 | X X X X
Il X X X X
ls = I, — ONA Kateropum A; 11
les = Iy # Iow — ONA kaTeropum B v x9 X X
\ X X
BapwuaHTt 4 | X
Il X
ls = I, = Iy — ANA KaTeropun B n
IV X
V
VI (koMBWHWPOBaHHDIN) X9

K Tabnuue 4.

? MpuMeHsieTcs K NioGoMy 3HaueHnto Ue. Korfa 3HaueHuii HeckomnbKo, Tabnuua NpUMEeHsieTcA NS Kaxaoro 3Have-
HWSA U NpMMeHeHne UMKia ykasaHo 3HakoM X B COOTBETCTBYIOLW el rpade.
® YenbiTanne NPOBOASAT, TONLKO €CNK loy > ow.
° Mo YyKasaHWo M3roTOBUTENSA UMK MO COrfacoBaHuio ¢ HAM AaHHbIA LUK MOXET BbINOMNHATLCH HA aBTOMaTUYECKUX
BbIKIOMaTENAX KaTeropum NpuMeHeHns B, B 9TOM CriyyYae OH 3aMeHseT LMKbl UCMbITaHuii |l v IV.
i LInkn mcnbiTaduii IV npuMeHsoT TONBKO ANS @BTOMaTUYECKUX BbIKIOYaTeNed, COOTBETCTBYIOLMX NPUMEYaHuio 3
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8.3.1.4 AnbTepHaTMBHble NporpaMMbl MUCNbITAHWA ONs1 aBTOMaTUYECKUX BbIKIovaTenemn
C 3aJaHHbIMM pa3MepamMm Kopnyca u KOHCTPYKLUU U UMeloL e pasnnyHoe YUcro NnoncoB

[aHHble anbTepHaTUBHbIE NPOrpaMmMbl UCMLITAHUIA MOTYT NPUMEHATLCH TOMbKO TOrA4a, KOraa BCe HOMU-
HanbHbIE XapaKTEPUCTUKM CXOXN UMM HUXKE, YEM BAPWUAaHT, NPEACTaBEHHbIA B NOTHOM 00beMe Nporpammel
cornacHo tabnuue 9, n KOHCTPYKTUBHbIE PACXOXAEHUSA CXOXMW AN BCEX BAPMAHTOB. B cnyyae 0AHOMOMIOCHbIX
aBTOMAaTUYECKUX BbIKMIOYATENEN HOMUHANbHOE Hanps>KeHWe AOIMKHbI ObITb PABHLIMU UITU HUXKE, YeM Hanps-
XKEHWEe CETU HEWTpanu, UCMbITAHHbIX COornacHo tabnuue 9. [BYXMOMIOCHbIA aBTOMATUYECKUI BbIKIIOYaTENb
nony4aroT NyTeM yaaneHus LEeHTPanbHOW Lienu ToKa M3 TPEXMOJIIOCHONO0 aBTOMATUMYECKOro BbIKIlOMATENS,
UCNbITAHHOrO COrnacHoO nporpaMMe 1 unu nporpaMmme 2 HacTOAILLEro NyHKTa, U He NOABEPraeTCs UCMbITAHU-
AIM, TaK KaK CYMTAETCS OXBAYEHHBIM UCMbITAHUSAMM ANSA TPEXMONIOCHOrO BapuaHTa.

CornacosaHue TpeboBaHWA K UCMLITAHUAM MOXET ObITb BbINOMHEHO C MOMOLLBLK NMPOBEAEHUA OAHON
U3 anbTepHaATUBHBLIX NPOrpaMM 1 unu 2, NPUBEAEHHbIX Aarnee.

Mporpamma 1.

[na TpexnomnoCHOro BapuaHTa MpPOBOAAT UMKNbI UCMbITAHUNA B COOTBETCTBUM C Tabnuuen 9. Kpome
TOrO, NPW HEOOXOAUMOCTU UCMBLITAHUS UMM LIMKITbl UCMLITAHUIA, MPUBEAEHHbIE B Tabnuue 9b, npoBoAAT And
ApYyrux BapuaHToB.

Mporpamma 2.

[N 4eTbIpexnonOCHOro BapuaHTa NPOBOAAT LMKIIbl UCNLITAHUIA B COOTBETCTBUM € Tabnuuen 9. Kpome
TOro, Npu HEOBXOAUMOCTMN UCMILITAHUSA UMM LIMKIbI UCMbITAHUIA, NPUBEAEHHBbIE B Tabnuue 9¢, NpOBOAAT AN
Apyrux BapuaHToB.

MpuHUMN NPUMEHEHUs1 anbTEePHATUBHBIX MPOrPaMM UCTLITAHUI MOKA3aH HIXKeE:

[Mporpamma 1 Mporpamma 2
1 nontoc | 2 nontoca | 3 nontoca | 4 nontoca 1 nontoca | 2 nontoca | 3 nontoca | 4 nontoca
KoHcTpykums 12 o o " o ) 0 0 "
KoHcTpykuua 2 - - [ m] - - - ]
KoHcTpykumsa 3 - - ] O - - - [ ]
..... - - u O - - - [
KoHcTpykuua n - - [ ] m] - - - [ ]

MpumMeyvyaHue

m — UCTbITaHUS MOMHOCTLI0 MPOBOASAT cornacHo Tabnuue 9;
0 — MCMbITaHUS NPOBOAAT cornacHo Tabnuue 9b;

O — WcnbiTaHUst NPOBOASAT cornacHo Tabnuue 9c¢;

- — HeT TPeBOBHMI K UCTBITAHUSM.

2 KoHCTpYKUMS! 1 SIBAETCA KOHCTPYKLME, KOTOpasi MakciMaribHO MOoKpLIBaeT HOMUHAMBHBIE XapakTepUCTUKM.

Tabnuuya 9b —MpUMeHeHne UCNbITaHNA UMK LMKNOB UCTILITAHUIA ANA OAHO-, ABYX- N YETHLIPEXMOMOCHBIX
aBTOMaTUYECKMX BbIKMtoYMaTeNen B COOTBETCTBUN C anbTepHaTUBHON NporpaMmMoit 1, npuseeHHoi B 8.3.1.4

[puMeHeHune [MpumeHeHune
WK MyHkT NS YeTbipex- N 0AHO- UNn
I/ICI'IleITaHI/IVI 06 I/ICI'beITaHI/II/I VicneiTanne AI'IOJ'IIOCHCE)FO ,E?ByXI'ICflJ'IIOCHOFO
Bapuanta”"” | Bapuanta?
| 8.3.3.1 WcnblTaHne NnpeaenoB U XxapakTePUCTUK pacuenneHna
8.3.3.11 Ob6uwme nonoxeHus X X
8.3.31.2 Pacuenutenu KOpoTKOro 3amMmblKaHuUs X X @
8.3.3.1.3a)" Pacuenutenu neperpysok:
- MTHOBEHHOro aencreus/
C HE3ABUCUMOW 3aEPXKKON BPEMEHHN X
unu - ¢ 06paTHO3aBUCUMOW 3a4€PXKKOI BPEMEHM X X®
8.3.3.1.3b)
(ecnu npume-
HUMO)
8.3.314 [onoNHMTENBHBIE UCTBITAHMA AN pacLEnUTENen ¢
HE3aBUCMMOW 334 EPXKKOW BPEMEHU
8.3.3.2 ANEKTPON3ONALMOHHbIE CBONCTBA X X
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OkoHvaHue mabnuuybl 9b

MpuMeHeHne MpuMeHeHne
Linkn } MyHkT VenbiTanme ONA JeTbipex- | ANA 04HO- UMK
vcnblTaHuid | 06 nenbiTaHum NONCHOro ABYXMOJTHOCHOro
BapuarTa ™" BapnaHTa 9
I 8.3.3.3 MexaHudeckoe cpabaTbiBaHne 1 paboTocnocobHOCTL B YCMOBUAX SKCNyaTaumu
8.3.3.3.1 OBfLume ycrnoBms UCTbITAHUIA X X
8.3.3.3.2 KOHCTPYKUMA 1 MEXaHUYeckoe cpabaTbiBaHue X9 X e
8.3.3.3.3 PaboTocnocoBHOCTL B 00€CTOYEHHOM COCTOAHUM X X
8.3.3.34 PaboTocnoco6HOCTb NPy NPOXOXKAEHUM TOKA X X
8.3.3.35 BblaBWXHbIE aBTOMATUYECKWUE BbIKMOYaTENN X
8.3.34 PaboTocnocobHOCTL Npu Neperpyskax X X
8.3.3.5 MpoBepka SNEKTPUYECKON NPOYHOCTM M30MISALIMK X X
8.3.3.6 [poBepKa NpeBbILLIEHNA TEMIEPATYPLI X X
8.3.3.7 MpoBepka MakCUMaribHbIX pacuenuTenen
TOKOB MEperpy3ku
8.3.3.8 lMNpoBepka MUHUMAaIbHbLIX U HE3ABUCUMbIX X X
pacuenutenen
8.3.3.9 lNpoBepka NONOXXEHWA rMaBHOr0 KOHTaKra X X
Il 8.34 HomuHaneHas paboyas oTknoyaoLas
CcnocoBHOCTE NMPM KOPOTKOM 3aMbIKAHMM
1T 83509 HomuHanbHas npeaensHas oTKNo4aoLas X X
CcnocoBHOCTb NPW KOPOTKOM 3aMbIKAHWM
v 8.3.6 HoMUHanNbHbLIA KpaTKOBPEMEHHO A0NYCTUMBINA X
TOK YeTBEPThIN
nonoc u
TOSBKO
coceHun
nosnoc
(cm.8.3.26.4)
\ 8.3.7 PaboTocnocoBbHOCTL aBTOMATUYECKNX X X
BbIKMIOYATENEN CO BCTPOEHHBLIMU NAABKUMM
NpeaOXPaHUTENAMMU
Vi 8.3.8 KOMBUHUPOBAHHBIN LMK UCNLITAHUN
Mpuno- LMkn ucnbiTaHUi HA KOPOTKOE 3amblKaHue
»XeHune C OTAENbHLIX NONKCOB
Mpuno- LiMkn ucnbitTaHuini aBTOMaTUYECKNX
»eHue H BblKNovarenen ana cucrem |T

rpace.

MpuMedyaHue — [pUMEHEHUE UCMBITAHWIA UMM LMKITOB UCNBITaHWIA 0603HA4YEHO 3HaKOM X B COOTBETCTBYIOLLEN

cyMble pacuenuTeny).

CBO60/:|,HO
) ceoBogHo.

¥ 370 UcnbITaHNe He ABNSAETCA 06A3aTENbHLIM 4151 AMEKTPOHHBIX pacLienuTeneil.

¥ OnHO WUCTBITaHNE Ha O/HOI Nape Moniocos (asbl, BLIGpaHOi Hayrad. B criyuae 3nNeKTPOHHOMO pacLienuTens aTo
UcnblTaHUe MOXeET BblTb NpoBefEeHO Ha O HOM Mnonioce, BbibpaHHOM Hayrag,.
OTOT LUMKN UcnbITaHUA TakKe NPpUMEHSETCS ANA TpexnontocHoro BapuanTa. Liukn Il gna TpexnontocHoro Bapuax-

Ta 3ameHeH yukrom Il unm yuknom VI (cM. Tabnuyy 9).
° Tonbko oAWH oBpa3el| ¢ MaKCUMaNbHLIM HOMUHANBHBIM TOKOM UCMLITLIBAIOT NPU MAKCUMaNbHOM HOMUHAMBHOM
KBA (/oy X cooTBeTCTBYlOWEE Ug).
Be3 NMpoBepoYHbIX UCTMBLITAHWIA MO NepevncreHusM c) (pacuenuTenn MUHUManNbHOro HanpsxeHus) u d) (Helaeu-

°) |-|pI/IMeHF|eTCF| TOMLKO ANs OAHOMNONIOCHOIO BapuaHTa; He TpebyeTca ANA ABYXNOMIOCHLIX BAPUAHTOB.
"B cnyyae YeTbIpeXNonOCHBIX YCTPOMCTB C Pa3fMUHBIMK YPOBHAMU 3alLMTHl HeiTpanu (Hanpumep, 60 % unu
100 %) ucnbITeIBaOT B COOTBETCTBUM C Tabnuuei 9b Tonbko BapuaHT ¢ camblM BbICOKUM YPOBHEM.
9 Toano 04 uH obpaseL, ¢ MakcMMarbHbLIM HOMUHANBHEIM TOKOM, ANSA KaXA0ro Lukna UenbiTaHWi.
" OnuH oBpasel; ¢ MakCUManbHEIM HOMUHANBHBEIM TOKOM NS KaXAOro LMKAa UCTLITaHWiA; B CRy4ae OfjHOro Wmu
HEeCKONBKMX KOHCTPYKTUBHLIX paspylueHnid (cMm. 2.1.2 u 7.1.5) B npeaenax pasmepa kopnyca gasnbHuil o6pasel, ucnbl-
TbIBaPOT npyv MakcuMansHOM HOMWH&BbHOM TOKe, COOTBETCTBYIOLLUIA KaXA0W KOHCTPYKLUUN.
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Tabnuya 9c — MNpUMeHeHNe UCNBITAHUIA UMW LUKNOB MUCNBITAHWA K OAHO-, ABYX- U TPEXMOMIOCHBIM @aBTOMaTUYECKUM
BbIKNIOYaTENAM B COOTBETCTBMM C anbTepHaTUBHOW nporpamMmoit 2, npusegeHHol B 8.3.1.4

Lk MpuMeHeHWe | TpuMeHeHWe
ucnblTa- MlynKr UcnbiTanue ANA TPEX- | ANA OAHO- WK
HUA 00 ucnbITaHum I'IOJ'HOCHOF;)) p,ByXI'IOI'IrOCHgC))I'O
BapuaHTa BapuaHTa
8.3.3.1 McnbiTaHWEe NPeaenoB U XapakTepUCTUK pacuenneHus
8.3.3.1.1. ObLme NoNoXeHus X
8.3.3.1.2 OTKNIOYEHME B YCNOBUAX KOPOTKOrO 3amblKaHUA X ®
8.3.3.1.3a) ", Pacuenutenu neperpy3ok:
- MrHOBEHHAs/C onpeaeneHHon BPeMEHHOM
3a4EPXKKON
unu - ¢ 06paTHO3aBUCUMON 38 EPKKON BPEMEHU X®
8.3.3.1.3,b)
(ecnu NPUMEHUMO),
8.3.3.14 JononHuTenbHble UCMbITAHUA Ha onpejeneHHoe
BpeMs 3a4epXKu u3onsuuu
8.3.3.2 ONEeKTPOM30NsALUNOHHbIE CBONCTBA X X
| 8.3.3.3 MexaHudeckoe cpabaTbiBaHne n paboTocnocoBHOCTL B YCNOBUSIX BKCNyaTauum
8.3.3.31 Ob6Lumne NonoXeHus X X
8.3.3.3.2 KOHCTpYKUMSt 1 MexaHu4eckoe cpabaTbiBaHne X9e
8.3.3.33 PaboTocnocoBHOCTL B 06eCTOMEHHOM COCTOSAHUM X X
8.3.3.34 PaboToCnoCoBGHOCTb NPK NPOXOXAEHUU TOKA X X
8.3.3.3.5 CbeMHblE aBTOMaTU4YECKNE BbIKMOYaTENu
8.3.34 PaboTocnocoBHOCTb Npu neperpyskax X X
8.3.3.5 [MpoBepKa 9MeKTPUYECKON NPO4HOCTU N30NALUN X X
8.3.3.6 [MpoBepka npeBbILLEHNA TeMNepaTyphb! X X
8.3.3.7 MpoBepka MakCMManbHbIX pacuenuTenei TOKOB
neperpysku
8.3.3.8 MpoBepka MUHUMANbLHOW OTKNKOYaOLWai cnocob-
HOCTH
8.3.3.9 MpoBepka NONoXXeHUs rNaBHOro KOHTaKTa X
Il 8.34 HomuHanbHast paboyas oTknovaiowas cnocoob-
HOCTb NPU KOPOTKOM 3aMbIKaHUU
n |835o9 HomuHanbHas npeaenbHaa oTKnoYaloLas cnoco6- X X
HOCTb NPU KOPOTKOM 3aMblKaHNU
IV [8.3.6 HomuHanbHbIN KPaTKOBPEMEHHbIN TOK
\ 8.3.7 PaboTocnocobHOCTL aBTOMATUYECKUX BbIKMIOYa- X X
Tenen CoO BCTPOEHHbLIMU NAABKUMM NpeaoxXpaHu-
TENnsAMM
VI 8.3.8 KOMOUHMPOBAHHbLIN UMK UCNLITAHWUIA

MpuMevaHue — NpUMeHEHWe UCMBITAHUIA UNW LIMKNOB UCNbITaHUii 0603HAYEHO 3HaKoM X B COOTBETCTBYIOLLEN
rpace.

3 CBoBOAHO.

®) 3roT LMKN UCMLITAHUIA Takke NpUMEHSIETCS ANS UCMbITaHUA YETHIPEXMNONIOCHLIX BapuaHTos, uukn |l Ana veTbi-
PeXnooCHOro BapuaHTa 3aMmeHeH Luknom Il unu yuknom VI (cMm. Tabnuuy 9).

° Tonbko oauH 06pasel; ¢ MaKCMManbHBIM HOMUHANBHLIM TOKOM UCTLITHIBAIOT NP MaKCUMArbHOM HOMUHANLHOM
KBA (loy X cooTBeTCTBYIOWEE Up).

Be3 nNpoBepoYHbIX UCNbITaHMIA MO NEPEYUCTIEHUAM C) (pacuenuTen MUHUMaNbLHOro HanpskeHus) u d) (HesasucuMble

pacuenuTenu).

®) MpUMeHASTCA TONMBKO ANsi OAHOMOMIOCHOrO BApUaHTa; He TpebyeTcs ANS ABYXNOMIOCHLIX BAPUAHTOB.

" CBoGogHo.

9 Tonbko ofMH 06paseL| ¢ MakcUManbHBIM HOMUHAMBHBIM TOKOM, ATTS KAXAOTO LKA UCNLITaHWIA.

" CeoGogHo.

Y CBOGOAHO.

) CeoBogHo.

¥ 370 UcnbITaHNe He ABNAETCH 0BA3aTENbHBIM ANA SNEKTPOHHLIX pacLenuTeneil.
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8.3.2 O6wue ycnoBuA uCnbIiTaHum

NMpumevaHue — McnbiTaHUs B COOTBETCTBUM C TpebOBaHUAMU HACTOSALLEro CTaHAAPTa He UCKNIOYaloT Heobxo-
AUMOCTU JONONHUTENbHLIX UCMbITAHWIA ANsi aBTOMaTUYECKUX BhIkNtovaTerield, BxogsAwmx B c60povHbIe YCTpOIACTBa,
Hanpumep ucnbiTaduin no IEC 60439.

8.3.2.1 O6wme TpeGoBaHUA

B OTCyTCTBME ApYrOro COrnalleHus C U3rOTOBUTENEM KaXKAblM LIMKI UCTILITAHWA CRneayeT BbIMOMHATb
Ha obpasuye (Mnu komnnekte o6pa3sLoB) HOBOrO YUCTOr0 aBTOMAaTUHECKOTO BbIKIO4aTens.

Yucno obpasuos, nognexawmx CNbiTaHMAM KaXaoro uMkna u ycrioBUsi UCNbITaHUA (HanpuMep, ycras-
KM pacuenutenein TOKOB Neperpys3ku, NpUcoeAMHEHus) B COOTBETCTBUM C napaMeTpamu aBTOMaTUYECKUX
Bblkno4YaTenen npueeaeHol B Tatnuue 10 unu, Korga 310 NPUMEHUMO, ANS anbTepPHATUBHbLIX MPOrpaMm
ucnbiTaHuin — B Tabnuue 9b u Tabnuue 9¢ (cm. 8.3.1.4).

Mpu He0OX0AUMOCTHN B COOTBETCTBYIOLLIMX MYHKTAaX NOMELEHA AONONHMTENbHAA UHAOpMaLUS.

B OTCyTCTBME APYrUX YKa3aHWI UCTLITLIBATLCS JOIDKEH aBTOMATUYECKUI BLIKIIOYATENb C MAKCUMaribHbIM
HOMMHAaNbHLIM TOKOM ANA AAHHOrO pasMepa paMKku, U NpeanonaraeTcs, YTo 9TUM OXBATbIBAIOTCH BCE HOMM-
HanbHbIE TOKWU ANSA AAHHOTO pasmepa pamku.

B cny4yae oaHoin unu 6onee KOHCTPYKTUBHBLIX pacxoxaeHun (cMm. 2.1.2 u 7.1.5) B npeaenax onpeaeneH-
HOro pasmepa koprnyca ganbHue obpasubl JOIDKHbI UCTILITLIBATLCA B COOTBETCTBMM € Tabnuuen 9b w/unu
Tabnuuen 10 B 3aBUCUMOCTU OT NPUMEHEHHUS.

Ecnu He ykasaHO MHaye, pacuenuTenu TOKOB KOPOTKOFO 3aMblKaHUS AOIDKHbI ObiTb OTKanMOpPOBaHbI
Ha MakcUMyM (MO BPEMEHMW M NO TOKY) AN BCEX UCMbITAHWUNA.

Moanexalune UCNbITAHUSIM aBTOMaTUUYECKUE BbIKIIOYATENN A0MKHbI BO BCEX OCHOBHbLIX AeTansax cooT-
BETCTBOBATb TUMNOBOW KOHCTPYKLUM.

B oTcytcTBME ApyrMX yKasaHWMin AnS UCMbITaHUW cneayeT MCnofb30oBaTh TOK OAHOrO Tuna, a Ha nepe-
MEHHOM TOKE — TOW & HOMUHANbHON YacTOTbl U C TEM e YMCNOM ha3, 4YTo U B Npeanonaraembix yCroBu-
AX SKCnnyatauuu. MicnbiTaHus, BbINOMHAEMbIE C YacToTon 50 My, BkniovyaloT B cebs MCNONb30BaHWE C 4va-
ctoTou 60 U, n Hao6opPOT, 3a MCKMIOYEHMEM CrydaeB pabounx napameTpoB pacuenuTenei HeQOoCTaTOuHOro
HanpsXKeHUA U He3dasucumMblx pacuenutenei no IEC 60947-1 (nyHkTbl 7.2.2 1 7.2.2.6).

MexaHu3My C 3MeKTPUMYECKUM ynpaBneHuem AOMKHO ObiTb 06ecnevyeHo nuTaHue NMpu MUHUMATbHOM
HanpsbkeHun no 7.2.1.1.3. Kpome TOro, nUTaHMe MEXaHM3MOB C INEKTPUYECKUM YNpaBREHUEM [OSDKHO
OCYLLECTBNATLCA Yepe3 COOTBETCTBYIOLLME LIENKU YNpaBNEHUs aBTOMATUUYECKOTO BbIKNIOHATENA B KOMNMEKTe
C KOMMYTaUMOHHbIMU annapatamu. Heo®xoauMo NpoBEpUTbL NPaBUILHOCTL CpabaTbiBaHUA aBTOMATUYe-
CKOTO BbIKMIO4ATENS B OTCYTCTBUE HArpy3Kku B Criy4ae onepupoBaHus B YKa3aHHbIX YCNOBUSAX.

McnbiTyemMblil aBTOMATMYECKUI BLIKIKOYATENMb cneayeT yCTaHOBUTbL B YKOMMNEKTOBAHHOM BUAE Ha €ro
COOCTBEHHOI WUIM 9KBUBASEHTHON onope.

ABTOMAaTUYECKNE BbIKNOMATENN AOIMKHbI UCNbITLIBATLCH HA OTKPLITOM BO34yXe.

Ecnu aBTOMaTU4ECKUI BLIKMIOYATENb MOXET ObITh UCMONbL30BaH B 0COOLIX MHAMBUAYANbHBLIX 060104Kax 1
npoLuen UcrnbiTaHMA Ha OTKPbITOM BO3A4yxXe, OH AOJDKEH HpOVITM OOMNOJHUTESIbHbIE UCNbITAHUA B HauMeHbLLEeN
n3 3Tux 060M0YEK COrnacHoO ykasaHusiM M3roTOBUTENS, C UCMONb3OBaHUEM HOBOro obpasua B COOTBETCTBUU
¢ 8.3.5 npn Ug yax/COOTBETCTBYIOWMIA [y, C MakCMManbHbIMM YyCTaBKamMu pacuenutens (CM. CHOCKY a)
k Tabnuue 10).

Mudopmaums 06 aTuX UCNbITAHUSX, B TOM YUCne pa3mepbl 060M0UKK, AOMKHbI ObiTb YKa3daHbl B NPOTO-
KONE UCMbITAHUNA.

MpumedvaHue — UHguBMayansHasa o6onoYka npefcTaBnseT coboil Kopnyc, KOHCTPYKLUSI U pasMepbl KOTOPOro
MO3BOMSIIOT BMeLLaTh TOMLKO OfWH aBTOMaTUYECKUIA BLIKIoYaTe b,

OpaHako, ecnu aBTOMaTUYECKUI BbIKNOYaTENb MOXET ObiTb MCNONb30BaH B 0COObLIX MHAMBUAYANbHbLIX
060n04Kax U UCTbITLIBAETCA NOCTOSAHHO B HAUMEHBLLIEW M3 YKa3aHHbIX M3rOTOBUTESNIEM 00O0SI0YEK, UCNbITAHUIA Ha
OTKPbITOM BO3JyXe MOXET He noTpeboBaTbCA, NpU YCNOBUM, YTO Takas obonovyka — Metannuyeckasl, 6es
nsonaumu. Uudopmaumsa 06 aTMX UCNLITAHUAX, B TOM YUChe pa3Mepbl 0O0SOYKU, AODKHbLI ObITh YKa3aHbl
B NPOTOKOJE UCMbITaHUM.

Mpu ucnbiTaHUsIX Ha OTKPLITOM BO3AyXe, kacalLmxcs paboTocnocobHOCTM npu neperpyskax (cm. 8.3.3.4),
KOPOTKMX 3amblkaHusax (cMm. 8.3.4.1, 8.3.5.2, 8.3.6.4, 8.3.7.1, 8.3.7.5, 8.3.7.6 u 8.3.8.3) u KpatkOBPEMEHHO
aonyctumom Toke (cM. 8.3.6.2 n 8.3.8.2), rae Heob6x0aMMO, CO BCEX CTOPOH aBTOMaTUUYECKOrO BbIKMNioyaTens
OOJDKEH YCTaHaBNUBATLCA METamNNMUYeCKUii 9KpaH COrmacHo ykasaHusm uarotosutens. Mudopmauma o6 atux
UCNBITAHUSIX, B TOM YMCIE PACCTOsIHUE METaNNMUYECKOro 9KpaHa OT aBTOMATMYECKOrO BLIKMIOYATENsl, A0IMKHA
YyKa3bIBaTbCsl B MPOTOKOJSIE UCTNbITAHWUA.
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MeTannumyecknin 3KpaH JOMKEH MMETL CrEeAYIOLUE XapaKTePUCTUKU:
- CTPYKTypa: nneTeHas Metannuyeckas CeTka, UM MeTannuyeckuii nuct ¢ nepdopaumen, unu packa-
TaHHbIW MEeTanNUYeCKUin fnCT;
- OTHOLLIEHUE NnoLaau OTeepcTun K odwen nnowaau: ot 0,45 oo 0,65;
- pasmep oTBepcTUs: He Gonee 30 MM;
- NOKpbITUE: TOKONPOBOASALLEE, UK 6e3 NOKPbITUS;
- COMpPOTUBIIEHWUE: CreayeT y4MTbIBaTb NPU pacyeTe OXKMAAEMOro TOKa MOBPEXAEHNS B LEMW NMNaBKOro
anemMeHTa [cm. IEC 60947-1 (nyHkT 8.3.4.1.2, nepeuncnenue d)) npu uamepeHun ot Hanbonee yaaneHHon
TOYKM Ha METannM4eckom aKpaHe, 4OCTMraemomn AyroBeiM1 BeIOPOCaMH.
KpyTAlwme MOMEHTBLI MPW 3aTATMBAHMU BMHTOB HA 3&XMMax AOSMKHbI COOTBETCTBOBATb MHCTPYKUUSAM
npoussoautenen (cMm. 5.2, nepeuncnenue e)).
He gonyckaeTcsl npoBeaeHUe TEXHUYECKOro 0BCny>KMBaHMA UM 3ameHa getanen.
Ecnu Bo3HMKaeT HEODXOAMMOCTL B MPOBEAEHUM UCTLITAHMIA Npu BoMee »eCTKMX yCroBuax (Hanpumep,
npu 6onee BbLICOKON YaCcTOTE ONEPUPOBAHMUS C LIENbI0 COKPALLEHUS ANUTENBHOCTM UCTLITAHUST), TO 3TO MOXHO
JenaTb TONbKO C COrnacusi M3roToBUTENS.
UHdopmaums 06 oaHOMa3HbIX UCTLITAHWIA OTAENbHLIX NOMOCOB MHOTOMOMIOCHBIX aBTOMATUYECKNX BbIKIHO-
yarenen, NpegHasHavYeHHbIX Ana CUCTEM ¢ ha3oBbIM 3a3eMeHneM, NpUBeaeHa B NpunoxeHun C.
CefeHust 0 AONONHUTENbHBIX UCMLITAHUSIX aBTOMATUHMECKUX BbIKITIOYATENeR ANA HE3a3eMIIEHHbIX CUCTEM
UM CUCTEM C 3a3EMSIEHMEM YEPES NONHOE CONPOTMBNEHNE NMPUBEAEHLI B MPUNOXeHUn H.

Tabnuya 10— Konuuecteo o6pasLoB AN UCMbITAHNUSA

FOCT IEC 60947-2-2014

Tabnuua 10 npuMeHseTCs ¢ NporpamMmamMi UCTbITaHWIA, NpUBeAeHHbIMKM B Tabnuue 9. B cnyyae anbtep-
HATMBHLIX NPOrpaMm UCMbITaHun (cM. 8.3.1.4), Tabnuupsl 9b u 9C NPUMEHNUMBI.

Yuecno 3aKMMBbI MpoBepka
Mapkupo- | ¢ mapku- |“Yucno
oen | sawx | “posioi oopas ouep| VTSR | anra: | Menue | npesst |y
MCMLTaHWil | HOMMHanos | nukms/ | wos |0Bpas- TensHoe WEHNA | ahme
Ue Harpyska Ua Hanps»XeHne TemMnepa-
11 2 |MH.| Oa | Het MwuH. | Make. CootB. |Makc. TYPH
[ X[ X]X] X[ X 1 1 X Ue varc Cwm. 8.3.3 X i;
1 X U, X X
" X X 21 2 | x Us X D
(fos) M 1 Ue K
X x| 3 2 U &
Vi 3 Ue )
(K0M6MHM' 1 X Ue marc._coore. X X "
POBaHHbIiA) X X| x| 3] 2 |x Ue are coors, X ?
3 X Ue warc X X 9
1 X Ue MaKC. COOTB. X X Z;
2 Ue warc. coors. X
X[ x| x| 4 3 | X | x U X X o)
4 X Ue uarc X X “;
1 X U, X g
X X 21 2 | x U. X b)
1 X U, X 9
X 3 2 X U. X ®)
3 X U, X o
I 1 X | Ue yarc, coore. X ¥
(o) X 3| 2 | x U waxc,_coors. X ?
3 X Us yare X o
1 Ue MaKC. COOTB g)
4 2 X | Ue warc coors. | i
3 Ue npow X ®
4 Ue MaKC X 9
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OkoHdaHue mabnuup! 10

Yucno map- SaKMMbI MpoBepka
e KUPOBaHHbIX Cp";:ﬁg;' :ggg;i Homep yCTaBEIl(a UcnbiTa- MCHbITaTeJ'Ib- npeBbl- Mpuve-
Syl HOMMLrj-lanos ks 1105 obpas-| Toka TensHoe HbIA TOK wenna | DL
e Harpyska Ua HanpsbxeHue TeMmnepa-
11 2 |MH.| Oa | Het MuH. | Makc. CootB. [Makc. TYPH
v 1 X Ue ware X X 9
lod [ X1X12] 2 Us e x | o x | ™
1 X Ue MaKC. COOTB. X X 9
X| X | X | 3] 2 X | Uewvero coors. | X X )
3 X Ue warc X X ™
\Y
Obbeau-
HEHHbIE
nnaskne | X [ X [ X | X | X | 2 1 X Ue varo X X n.9)
npeaoxpa-
HUTENU
(lou) "
2 X UemaKc X )

MH. — MHOXMTENb; COOTB. — COOTBETCTBEHHbLIN; MPOM. — MPOMEXYTOUHbIN.

MpuMmedaHue — [pUMeHeHWe UCMBITAHWA UMW UMKNa UCMbITaHUA obo3HavaeTcss 3HakoM X B COOTBETCTBYIOLEN
rpace.

¥ MuH. 03Ha4aeT MUHUMaIbHOE 3HaueHWe /n AaHHOro pasMepa paMKku; Npu peryrimpyemMom MakcumanbHOM pacuenu-
Tene 9TO O3Ha4YaeT MUHUMarbHYK YCTaBKY MUHUManbHoOro /. Makc. o3HavyaeT MakcumanbHbIi /, AaHHOro pasMepa
paMKu.

®) 3T0T 06paseL| UCKNIOYAKOT ANIS:

- aBTOMaTWUYECKOro BbIKNOYaTeNs, UMeloLWero eAMHCTBEHHBIN HEperynupyeMbelii HOMWHaN Toka ANA AaHHOro pasMepa
pamKu;

- aBTOMaTUYeCKOro BblkNMaTensi, CHabXeHHOro ToNbKO He3aBUCUMBbIM pacuenuTeneM (T. € 6e3 BCTPOEHHOro Makcu-
ManbHOro pacuenuTens Toka);

- aBTOMAaTU4ECKOro BbIKNYaTensa ¢ aNeKTPOHHOW 3aLlUTol OT Neperpyskn No TOKy AaHHOro pa3Mepa paMKku, ¢ pery-
nupyembiM HOMUHaNbHBLIM TOKOM TOSBKO C MOMOLLIbIO 3MEKTPOHHBIX CPEACTB (T. €. 6e3 3aMeHbl AaTyunka ToKa).

° MopcoeANHEHN MEHSIKOT MeCTaMM.

9 MoacoeanHEHNS MEHSIOT MECTaMK, eCTi 3aXKUMbl He MapKNPOBaHBI.

®) CornacyeTca ucneITaTenbHoii nabopaTopueii U U3roTOBUTENEM.

D Ecnu 3axuMbl He MapkupoBaHbl, UCTLITLIBAKOT AONONMHUTENbHLIN 06paseL, NpU 3TOM MOACOSAUHEHUS] MEHSIIOT
MecTamu.

9 Mpn Hanuunu ogHOro Unu Gonee KOHCTPYKTUBHBLIX pasnuunii (cM. 2.1.2 n 7.1.5) B npeaenax ogHoro pasmepa pamku
ANS KaXA0W KOHCTPYKUUU Ha MaKCMMaribHOM HOMUHaNbHOM TOKE UCTLITLIBAIOT AOMNONHUTENbHLIA 06pa3sel] No ycroBusMm,
3er}f|aHHb|M Ansa obpasua 1.

" TpeboBaHue ccbinku g npuMeHsieTcs K Lukny VI (koMGuHnpoaHHOMY), a Takke K uukny I, rae /es = fou.

) 310T 06pasel oT6MpaeTCcA Ha OCHOBE HAMGOMBLLIErO 3HAYEHNA TENNoBO aHeprun (lw t, rae t — CooTBETCTBYIOLLAS
KpaTKoBpeMeHHasn 3afepxka, cM. 4.3.5.4).

) ObpaseLl, y KOTOPOro NOACOEANHEHUA MEHAIOT MecTaMu, HeobxoAuM, Tonbko koraa Lmkn |l 3ameHsieTca yuknom
(les = lou, cM. 8.3.5).

Y MopcoeanHeHNs, KOTOPbIE MEHSIIOT MECTaMM, €CIN 3aXMMbl He MapKUpoBaHbI, Lk Il 3amMeHseTest Lmkriom I (fos = I,
cM. 8.3.5) unu, koraa yukn VI samenseT yuknsol I, 1, IV (fes = lew = low, CM. 8.3.8), MHaue aTOT 06pasel UcnbITLIBAETCA
C NPAMBIMU COeAUHEHUSIMMA.

Y MpuMeHsieTcA K aBTOMATMYECKMM BLIKNIOYATENSM KaTEropun NPUMEHEHNA A, a Takke K aBTOMaTUYECKUM BbIKIKOYa-
TensiM KaTeropun NpumMeHeHusi B,cooTBeTCTBYIOLLMM NpuMeYaHuto 3 kK Tabnuue 4.

™ 370T 06paseL], Y KOTOPOro MOACOSANHEHNS MEHSIOTCS MecTaMi, HeoBXoaUM TOMbKO, KOrga uukn Il 3ameHsieTcs
yuknoM IV (Jou= low, cM. 8.3.5).

8.3.2.2 MNapameTpbl UCNbITAHUNA

8.3.2.2.1 3HauyeHus napamMeTpPOB UCNbITAHUNA
B cootBetcTrBum ¢ IEC 60947-1 (nyHKT 8.3.2.2.1).
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8.3.2.2.2 lonyCKu napaMeTpOB UCMNbITAHUN

B cooTtBeTcTBUM C IEC 60947-1 (NyHKT 8.3.2.2.2).

8.3.2.2.3 YacToTa ansa ucnbitatesibHOM LeNn NepeMeHHOro Toka

Bce ucnbITaHUS AOMKHBI BbINOMHATLCS NPY HOMWHAMbLHOW YacTOTe aBTOMAaTUYECKOTO BbIKIHOYATENS.
Mpu BCEX UCMbITAHMAX HA KOPOTKOE 3aMblkaHue, Koraa OT 4acTOTbl NPakTU4EeCKU 3aBMCUT HOMMHanbHas
OTKMIOYaloLLasn CnocobHOCTb, AOMNYCKAEMOE OTKNOHEHUE HE AOMKHO npeBbiwaTth £5 %.

Ecnu, no yTBEP>KAEHUIO U3rOTOBUTENSA, HOMUHANbHAA OTKIOYAOLWANA CNOCOOHOCTL NPaKTUHMECKN HE 3aBUCUT
OT 3Ha4YeHUs YacTOTbl, AONYCKAEMOE OTKMNOHEHNE HE AOMKHO NpeBbiwaTh 25 %.

8.3.2.2.4 KoadhhpuLUMEeHT MOLHOCTU UCNbITAaTENMbLHOM Lenu

B cootBetcTBuM ¢ IEC 60947-1 (nyHKT 8.3.4.1.3), CO cneayowmmMm U3MeHEHNEM:

Tabnuuy 16 IEC 60947-1 3ameHaoT Tabnuuen 11 HacToALWEro ctaHaapTa.

Tabnuya 11 — 3Ha4eHns koaPULNEHTOB MOLLUHOCTU U BPEMEHHLIX MOCTOAHHBLIX B 3aBUCUMOCTU OT UCMBITaTeNbHbIX
TOKOB

KoadppuumneHT moLHocTH BpeMeHHble NOCTOsAHHbIE, MC
VieneITaTenbHe KopoTkoe PaboTo- KopoTkoe PaboTo-
Tok ], KA 3aMblkaHue | cnocoBHOCTb Meperpyska 3aMblkaHne CNocobHOCTb Meperpyaka
/<3 0,9 5
3</<45 0,8 5
45</<6 0,7 5
6</<10 0,5 0,8 0,5 5 2 25
10</<20 0,3 10
20< /<50 0,25 15
2500 < Iy 0,2 15

8.3.2.2.5 MNocTOAHHAA BPeMEeHU UCNbITaTeNIbHOMK Lienu

B cootBetctBumM ¢ IEC 60947-1 (nyHKT 8.3.4.1.4), CO cneayowMm U3MeHEHNEM:
Tabnuuy 16 IEC 60947-1 3ameHaoT Tabnuuei 11 HacToAWero craHaapra.
8.3.2.2.6 BoccTtaHaBnuMBawuweeca HanpAXxeHne NPOMbIWIIEHHOW YacTOTbI
B cooTtBeTcTBUK C IEC 60947-1 (NnyHkT 8.3.2.2.3, nepeuncneHue a)).

8.3.2.3 OueHka pe3ynbTaToB UCNbITAHUNA

CoCTOsHUEe aBTOMAaTUYECKOrO BbIKMNIOYATENA NOCAE UCMbITAHUIA cneayeT NpoBepATb MeTogaMu, npeay-
CMOTPEHHbLIMU ANA KAXXA0ro uukna.

ABTOMATUYECKUI BLIKMIOYATEND CUYUTAIOT YAOBNETBOPAIOWMM TpebOBaAHMAM HACTOAWEro craHgapra,
€CIN OH COOTBETCTBYET TPEOOBAHUAM KAXAOTO NPeayCMOTPEHHOTO LUKna.

Kopnyc He aomkeH ObiTb NOBPEXAEH, HO A0NYCKAIOTCA BOMIOCHBIE TPELLUUHDI.

M pnMevyaHue — BonocHoble TPEeLUHbl ABNAOTCA CNeacTBUEM BbICOKOro AaBNeHUA rasa unn TennoBbiX Harpy3ok
B pesynbTaTte Boa,qeﬁCTBMFl Ayru, Korga npepbisarotca 6onblne TOKW, U UMeT I'IOBerHOCTHbIﬁ Xapakrep. Cnenosa-
TenbHO, OHWU He pacnpoCTPaHATCA Ha BCIO TONLWMWHY NUTOrO Kopnyca annapara.

8.3.2.4 OueHka pe3ynbTaTOB UCNbITAHUNA
B cootBeTcTBUMM C IEC 60947-1 (nyHKT 8.3.2.4).

8.3.2.5 YcnoBus ucnbITaHUIA Ha NpeBblleHne TeMnepaTypbl

ABTOMaTUYECKUI BbIKNIOYATENb AOMKEH COOTBETCTBOBATL TpeboBaHuam 7.2.2.

B cootBetctBUM ¢ IEC 60947-1 (nyHkT 8.3.3), 3a uckniovenmem 8.3.3.3.6, co cneayowpmmn A0NOSIHEHUSAMM:

ABTOMAaTHUYECKUI BbIKNIOYATENb AO0MKEH ObITb YCTAHOBMEH B COOTBETCTBUM € 8.3.2.1.

Bo Bpems ucnbiTaHuii Ha NpeBbiLLeHWe TeMmnepaTtypbl UmMkn | (cm. 8.3.3.6) nutaHue katywek pacuenurenein
MUHUMArBLHOTO HaNPSHKEHUs! TaMm, r4e 3TO0 NPUMEHUMO, AOMKHO NOAABATLCA C OAHOW HOMMHAMNBLHON YaCTOTON U
COOTBETCTBYIOLLIMM HanpspkeHMeM, BblOpaHHbIM NPOM3BONbHO. [JONOMHUTENbHLIE UCNLITAHNA ANA NPOBEPKU
KaTyLleK Npu Apyrux HOMUHANbHBIX YaCTOTaX U HANPSHXKEHUAX AOMKHbI NPOBOAUTLCA BHE LMKNA.

B 4eTbIpexnonioCHbIX aBTOMATUYECKMX BbIKMIOYATENAX BHavane noanexart UCNbITaHWIO TPU Mnomioca,
OCHALLEeHHble MAaKCUMAanbHbIMU pacuUenuTensMmu Toka. ABTOMATUYECKUW BbIKNOYATENb C HOMUHANbHLIM
TOKOM He bonee 63 A 4OMOMHUTENBHO UCTILITLIBAIOT NyTEM NPONYCKAHWUA TOKA Yepes YETBEepThIil U coceqHUi
C HUM nomiockl. Mpu Gonee BbICOKUMX HOMUHANBHBLIX TOKAX METOAMKA UCNbITAaHUA AOMKHA COrnacoBbIBATLCS
M3roTOBUTENEM U NOTPedOuUTENEM.
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8.3.2.6 YcnoBusi UCNbITAHMIA HA KOPOTKOE 3aMblKaHUue
8.3.2.6.1 O6Owume TpeGoOBaHUA

MpumevyaHune 1 - Cneayer 0bpaTuTb BHUMaHNE Ha NpUMeyaHne 3, KOTOpOe BBELEHO BO N3GEXaHNE HEHYKHOMO
AybnupoBaHWs B pe3ynbTaTe BBEAEHUS HOBOIO NepeYncreHns b).

B cootseTcTBuK ¢ IEC 60947-1 (nyHkT 8.3.4.1.1), CO cneaylOLLMMKU JONOSNTHEHUAMM:

a) aBTOMaTUYECKUNM BbIKMOYaTENb AOMKEH OblTb YCTAHOBMNEH B COOTBETCTBUM C TpeGoBaHusamu 8.3.2.1;

b) ecnn HeBO3MOXHO MOATBEPAUTb, YTO MPU YCTAHOBKE PYYHOr0 YCTPOWCTBA ynpaBneHust B noboe nono-
XXEeHne He obpasyeTcs 3a30p, Yepes KOTOPbIN MOXHO Obinio Gbl BBECTM CTPYHY AnameTpom 0,26 MM Tak, YyToObl
AO0CTUYb 30HY AYroracUTesIbHOM Kamepbl, TO CrEAYET MCNOMb30BaTh CIEAYIOLLYIO UCTIbITATENBHYIO YCTAHOBKY.

WckniountensHO AnA onepauuii pasMbiKaHUS NOMMITUNEHOBYIO MAEHKY HU3KOW MIOTHOCTM, MPO3paudHylo,
TonwumHou (0,05 £ 0,01) mm, pasamepom (100 x 100) MM NOMELLAIOT, 3AKPEMNIAIOT U HECUITbHO HATSArMBAIOT
B paMKe, KaK nokaszaHo Ha puCyHKe 1, Ha paccTtositHuu 10 MM OT:

- Haubonee BLICTYNaKOLLEN YacTU PYYHOTO 3aMblKatoLLero yCTPOMCTBa aBTOMATUYECKOTO BhIKMOYATENS
6e3 3amblkaHKUsi 3TOro YCTPOWCTBA; UK

- OT Kpas BblEMKW PYYHOrO 3aMblKaloLero yCTponcTBa aBTOMaTUYECKOrO BbIKIIOYATENSA C 3aMblkaHWMEM
3TOr0 yCTpOMnCTBA.

MonnatuneHoBas nneHka AosmkHa obnagatb crneaylowmumm husny4eckuMm CBOMCTBaMMU:

- NIOTHOCTL Npu 23 °C — (0,92 £ 0,05) riem™

- Temnepartypa nnasnexHma — ot 110° C go 120 °C.

Co CTOPOHbI, YAaneHHO| OT aBTOMAaTUYECKOrO BbIKMIOYATENs, AO0MKHA pa3MeLLaTbCsl COOTBETCTBYOLLIAS
noacTaBska BO u3bexxaHue paspbiBa NOMUSTUNEHOBON NMEHKW BCNEACTBUE BONHbI AABNEHUS, KOTOPAsh MOXET
BO3HWKHYTb NPU UCMbITAHUN HA KOPOTKOE 3aMblKaHWe (CM. PUCYHOK 1).

Ona ucnbiTaHWi BbIKMOYaTENENn, KPOME UCMbITAaHUI B MHAWBUAYANbHON 0DONOYKE, MEXOY MeTannuye-
CKMM 9KPAHOM W NOSMSTMNEHOBON NMEHKOW MOMELLAIoT LMT U3 U3OMALMOHHOIO Matepuana unum metanna
(CM. pUCYHOK 1).

MpuMmevyaHune 2 — [aHHY WUCMLITATENBHYIO YCTAHOBKY WCMOMbL3YIOT TOMbKO ANS Onepauuii OTKIOYeHus,
NOCKOMbKY ee BbINoNHeHWe Ans onepalun CO CrOXHO U NOSTOMY YCIOBMEHO, YTO onepaum O He MeHee XKecTkue, Yem
onepayun CO (cm. 8.3.2.6.4).

Il punmeyvyaHue 3 — Bo n3bexaHue HeoGXO,D,I/IMOCTI/I npoeeneHnA HOBOIA cepuin ncnbiTarenbHbIX LUKNOB Ha KOPOTKOe
3aMblkaHWe AnA NoATBepPXAeHUA COOTBETCTBUA AaHHOMY NYHKTY BpEMEHHO pa3pelueHo, Nno cornacoBaHUO ¢ U3rotoBu-
Tenem, yCtaHaBnmBaTb COOTBETCTBME NOCPECTBOM OT,EleJ'leOVI onepauuun (0] ANA KaXa0ro npuMeHAEeMOoro Lukna I/ICI'IbITaHMﬁ;

C) onepuposaHne aBToMaTU4€CKUM BblKNio4vaTernem BO BpeMA WUCMbITAHUN AOJDKHO KaK MOX>XHO AO0CTO-
BEpHEEe UMUTUPOBATL YCNOBUA IKCMyaTaLuum.

ABTOMATUYECKUIA BbIKITIOYATENb C 3aBUCUMbIM ynpasJrieHUEM NpU UCMNbITAHUAX JOJPKEH 3aMbIKaTbCA MpU
nogaye NUTaHUA B Lenb ynpasneHusa (HanpsbkeHus unu aasneHus), coctasnawowero 85 % oT ero Homu-
HanNb-HOrO 3HAYEHUA.

ABTOMaTUYECKMI BbIKNIOYATENb C HE3AaBUCUMbIM YNPaBIEHUEM MPU UCMLITAHUAX AOSDKEH 3aMbIKaTbCs
npy¥ MakCUMManbHOM NUTaHUU MEXaHU3Ma YNPaBEHUS, yKa3aHHOM U3rOTOBUTENEM.

ABTOMAaTUYECKMI BLIKNIOYATENb C YNPaBREeHUEM NPU HANMYMM HAKOMUTENS SHEPruuM NpU UCTbITAHUAX
OOJDKEH 3aMbIKaTbCA NPU NUTaHUM MEXaHM3Ma ynpassieHus, cocTasrnsioweM 85 % HOMUHANbLHOrO HanPsHKEeHUs
BCNOMOraTenbHOro UCTOYHUKA;

d) ecnun aBTOMaTUYECKUIA BLIKNKOYATENb OCHALLEH PErynupyemMbiMM MakCMMarnbHbIMU pacuenuTensmu
TOKa, yCcTaBKa 3TUX pacuenutenein 40mKkHa COOTBETCTBOBaTL NPeANUCAHHON AN KaXA0ro LMKa UCNbITaHUN.

Ecnu aBTOMaTM4eCkuii BolknovaTens 6e3 MakCUManbHbIX pacLenuTenein Toka OCHaLLEH HEe3aBUCUMbIM
pacuenutenem, TO Ha 3TOT pacuenuTenb AOSMKHO NOAAaBaTbCA HanpsbkeHue, cocrasnsiowee 70 % HoMu-
HaNbHOIO HANPSXXEHUA NUTAHUA ANA Uenu ynpaeneHus pacuenutens (cm. 7.2.1.2.3), B MOMEHT He paHee
Hayana KopoTKOro 3amblkaHUA U He nosgHee 10 MC OT ero Havana;

€) ANA BCeX 3TUX UCMbITAHUN 3a>KMMbl NUTAHUA BbIKNIOYATENHA, MAPKUPOBAHHbLIE U3rOTOBUTENEM, [OSDKHbI
NOACOEANHATLCA B UCTLITATENbLHYIO LeNb CO CTOPOHbI NUTaHUA. [pn OTCYTCTBUM TAKOW MapKUPOBKW UCHbI-
TaTtenbHble COeUHEHUS AOMKHBI ObITh, KaK yka3aHo B Tabnuue 10.

8.3.2.6.2 AcnbiTaTenbHasa uenb

B cootBetcrBuu ¢ IEC 60947-1 (nyHkT 8.3.4.1.2).

8.3.2.6.3 KanubpoBka ucnbitaTtenbHOM Lenun

B cootBetrcrBumu ¢ IEC 60947-1 (nyHkT 8.3.4.1.5).

30



FOCT IEC 60947-2-2014

8.3.2.6.4 MeToauka ucnbITaHUN

8.3.2.6.4.1 Obwue TpeGoOBaHUA

B cootBetcTBUM ¢ IEC 60947-1 (nyHkT 8.3.4.1.6), cO cneayowymn JOMOSTHEHUAMMU:

8.3.2.6.4.2 cnbiTaHMe OOHO-, ABYX U TPEXMNOJSIOCHbIX aBTOMaTU4YE€CKUX BbIKIOYaTenemn

Mocne kannBpoBkn ucnbiTatenbHon Lenu no 8.3.2.6.3 BpeMeHHble COeAUHEHUA 3aMEHSIOT UCMbITYEMbIM
aBTOMAaTMYECKUM BLIKIIOHYATENEM U €r0 COEANHUTENBHLIMU NPOBOAAMM, NPU UX HANUYUW.

Mocne kannBpoBkM McnbITaTenbHOn Lenu no 8.3.2.6.3 BpeMeHHble COEAUHEHUA 3aMEHSIOT UCMbITYEMbIM
aBTOMAaTMYECKUM BLIKMIOYATENEM U €r0 COEAUHUTENbHLIMKU NPOBOAAMM, MPN UX HANUYUK.

McnbiTaHusa Ha paboTocnocoBHOCTb B YCNOBUSIX KOPOTKOTO 3aMblKaHUS AOSKHbI BbIMONHATLCA LIMKNAMU
no Tabnuue 9 (cm. 8.3.1).

Lna aBTOMaTUYECKMX BbIKMIOYATENEN C HOMMHANBbHLIM TOKOM He Bonee 630 A npeaycmaTtpuaetcs kabenb
ANWHON 75 cM, MMeloLWumii nnowaab NONepeyYHoro Ce4eHusl COOTBETCTBEHHO YCNOBHOMY TEMMOBOMY TOKY
(cm. IEC 60947-1 (nyHkT 8.3.3.3.4, Tabnuuel 9 u 10)), noacoeaMHsEMbI Crieayowmm odpasom:

- npubnmauntenbHO 50 CM CO CTOPOHbI UCTOYHUKA NMUTAHUS;

- NpUBnM3anTenbHO 25 CM CO CTOPOHbI Harpy3ku.

MocnepoBaTenbHOCTbL ONEPUPOBAHUA AOMMKHA COOTBETCTBOBATL YKA3aHHOMW AN KaKAOro Uukia ucnbl-
TaHuin no 8.3.4.1,8.3.5.2,8.3.6.4 1 8.3.7.6.

AnbTepHaTUBHbIE METOAMKW UCMbITAHMI ANA aBTOMATUYECKMX BbIKNOYaTenen TPexnonioCHOro U YeTbl-
PexXnonCHOro BapuaHTOB NpMBEAEHbI B 8.3.1.4.

8.3.2.6.4.3 cnbiTaHMe YeTbIPEeXNOSIICHbIX aBTOMATUYECKUX BbIKIIHOYaTenemn

B cootBetcTBUM C TpebGoBaHusAMHK 8.3.2.6.4.2.

YeTbIpexnonioCHbIE aBTOMaTUYECKUE BLIKMIOYATENM MOANEXAT AOMOMHWUTENbHOMY LMKY OMNepupoBaHus
Ha O4HOM MNK HECKONbKMX HOBbIX 06pasuax no tadbnuue 10 ¢ soinonHeHnem umknos v IV, usn IV u V, unmn VI.

YeTbIpexnoniocHbIE aBTOMaTUYECKUE BLIKMIOYATENM MOANEXAaT AOMOMHWUTENbHOMY LMKNY ONepupoBaHus
Ha OAHOM WNM HECKONMbKMX HOBbIX 0Bpasuax no Tabnuue 10 ¢ BbINONIHEHUEM LUKIOB:

ol n IV; unn

* IV uV;unmm

* VI,

B 3aBUCUMOCTU OT MPUMEHEHMUS.

Mo ykazaHuo U3roTOBUTENS STU AOMONHUTENbHbLIE UCMILITAHUA MOTYT BbIMOMHATLCA COBMECTHO C UCTIbI-
TaHUAMKU TPEXNONIOCHbIX aBTOMATUYECKUX BbiKMouatnen no 8.3.2.6.4.2, npuyem Kaxkgoe UCNbITaHUe B COOT-
BETCTBYIOLLEM LIMKIE AOSHKHO OXBATbLIBATb UCTIbITAHUS:

- Ha Tpex CMeXHbIX ha30BbIX MOIOCAX;

- Ha YeTBEPTOM 1 CMEXHOM C HUM NOJIocaXx.

McnbiTaHus Ha YETBEPTOM M COCEAHEM C HUM MOMIOCAX MPN HaMPSDKEHNM [0 BKoueHusi UeN3, ncnonb3ays
Lenb, npeacrtaBneHHyio B IEC 60947-1 (pucyHok 12), co creneHbio coeauHeHnsa C1 n C2. 3HayeHue ucnbl-
TaTeNbHOIO TOKA AOJMKHO ObITb COrMAacoBaHO MeXay M3roToBUTENEM M notpebuTenem, HO AOJKHO ObITb
He MeHee 60 % oy UNK loy.

AnbTepHaTMBHAs METOAMKA UCNLITAHUIA ANl aBTOMATUYECKUX BbIKMIOYATENEN TPEXMOIOCHOIO U YEThbI-
PexnonocHOro BapuaHToB npuseaeHa B 8.3.1.4.

8.3.2.6.4.4 MeTOoaAMKa UCNbITAHUNA

[ns onpeaenexuns nocnegoBaTenbHOCTU ONEPUPOBAHUS CReAYET UCNONb30BaTh YCNOBHbIE 0003HAYEHUS:

- O — onepaums OTKITIOYEHUS;

- CO — onepauusl BKIOYEHUsI C NOCNeAyIOLLEN, N0 UCTEYEHUU COOTBETCTBYIOLLETO BPEMEHU Pa3MblKa-
HUS1, onepaumeii OTKIMIOYEHUS;

- t — uHTepBan BpeMeHu Mexay ABYMSA NocrneaoBarenbHbIMUM OnepauusmMu B YCROBUSAX KOPOTKOro 3a-
MbIKQHUSA, KOTOPbIA JOMKEH ObITb paBeH 3 MUH UMW BPeMEHU B3BOAA BLIKIIOYATENS, B 3aBUCUMOCTH OT NPo-
JOMIMUTENLHOCTU. PakTU4eckoe 3HayeHme t 4OmMKHO ObITb 3ahMKCUPOBAHO B NPOTOKONME UCMbLITAHUSA.

B NpOTOKONe UCTLITaHNS MOXET BbiTh 3aNMCaHO MakCcUManbHoe 3Havenune t (cm. IEC 60947-1 (nyHKT
2.5.18)) BO BpeMs 3TUX UCNbITaHui (CM. 7.2.1.2.4, nepeyncrneHue a)).

8.3.2.6.5 MNoBeageHne aBTOMAaTUYECKUX BbIKNKOYATENs BO BPeMA UCNbITAHUIW HA BKAKOYEHUE WU
OTKJTIOYEHME B YCITOBUAX KOPOTKOIO 3aMblKaHUSA

B cooteetcTBUU C IEC 60947-1 (nyHKT 8.3.4.1.7).

8.3.2.6.6 PacuudpoBka 3anucen

B cootBetcTtBUM ¢ IEC 60947-1 (nyHkT 8.3.4.1.8).
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8.3.2.6.7 MpoBepka nocrne UCNbLITAHUA Ha KOPOTKOE 3aMbiKaHUe

a) nocne onepauui OTKIIOYEHUS NPU UCMbITAHUAX HA HAUOOMbLUYIO BKMIOYAIOLLYIO WU OTKMIOHAIOLLYIO
€NoCcoOHOCTU MpU KOPOTKOM 3aMbikanuu no 8.3.5.2, 8.3.6.4, 8.3.7.1, 8.3.7.6, 8.3.8.3, 4TO NPUMEHUMO, AOSDKHbI
ObITb COONIOAEHBI CneayioLLne YCrnoBUsI:

- U30N1UMKU NPOBOAHUKOB, UCMOJIb3yEMbIX ANA NOAKMNIOYEHUS1 YCTPOICTB, HE A0MKHA ObiTb NOBpPEXAEHA;

- MONMATUNIEHOBAA MIEHKA He AOMHKHA UMETb OTBEPCTUS, BUAUMBIE C HOPMASbHbLIM UM CKOPPEKTUPO-
BaHHbIM 3peHueM 6e3 NpUMEeHeHUs1 yBENMUUTENbHBLIX NPUGOPOB. Menkumu 0TBEPCTUAMMU AUAMETPOM MEHEE
0,26 MM MOXHO nNpeHebpeyb;

- LIENOCTHOCTb KOpMyca He AOoJhKHA ObITb HApyLUEHA, HO MUKPOTPELLUHLI AONYCKAOTCA.

MMpuMevyaHune — MHUKPOTpeLLMHbI BO3HWUKAKOT BCNEACTBUE BbLICOKOMO AaBNEHUS rasoB WU TePMUYECKUX
Hal'lpﬂ)KeHVlVI, BblI3BaHHbLIX AerOGpaSOBaHVIeM npu npepbiBaHUU OYeHb BLICOKMX TOKOB NOBpeXAeHUA, U ABNAKTCA
NnoBepXHOCTHbIMU. CrnefoBaTenbHO, OHU HE pacnpoCTPaHATCH Ha BCIO TOMLWUHY POPMOBOYHOMO KOpnyca yCTPONCTBA;

b) nocne ucnbiTaHUn Ha KOPOTKOE 3aMblKaHME aBTOMAaTUYECKUIA BLIKMIOYATENDL AOMKEH YAOBNETBOPATL
nNpoBepKaM, ykaszaHHbIM A58 KaXXA0ro UCNbITaTeNbHOro LMkna

8.3.3 Luxn ucnbitanmii |. Obwme xapakrepucTuku padboTrocnocobHOCTH
3TOT UMKN AeCTBUTENEH ANA BCEX aBTOMATUYECKMX BbIKIIOYaTenen 1 BKNIOYaeT Takme UCNbITaHUuN:

UcnbiTaHue MyHkT
INpeaensl u xapakTe pucTUKU pacuensneHus 8.3.3.1
OnekTpoU30oNsALUMOHHbLIE CBOUCTBA 8.3.3.2
MexaHuuyeckoe cpabaTtbiBaHue n paboToCNOCOOHOCTL B YCIOBUSX SKCNyaTauum 8.3.33
Pa6oTocnocobHOCTL Npu neperpy3skax (ecnm Heo6xo4UMO) 8.3.34
lNpoBepka anekTpu4eckon NPOYHOCTU N3O0NALMUK 8.3.35
lNpoBepka npesbILLeHUA TEMNEepaTypbl 8.3.3.6
lNpoBepka TOKOB Neperpysku 8.3.3.7
lNpoBepka MUHUMATIBLHOIO U HE3AaBUCMMOTO pacLenuTenen (ecnu umeeTcs) 8.3.3.8
MpoBepka NONOXeHUS rMaBHbIX KOHTAKTOB (ANs aBTOMAaTUYECKUX BbiKNiouaTenen,

NPUroHbIX AnA pasbeAuHeHuUs) 8.3.3.9

LomkeH MCNbITbIBAaTLCA OAMH 0Opaseu; perynupyemble yCTaBku pacuenutenei 40MKHbI COOTBETCTBO-
BaTb Tabnuue 10.

MepeyeHb UCNbITAHWIA, KOTOPbIE MOXHO WUCKNIOHMUTL U3 UMKNA U BLINOMHATbL HA OTAENbHLIX 00Opasuax,
[JOIKEH cooTBETCTBOBATL 8.3.1.

8.3.3.1 McnbiTaHne Ha npeAaenbl U XapakTepUCTUKN pacuensnieHna

B cooteeTcTeuu ¢ IEC 60947-1 (nyHkT 8.3.3.2), CO cneayowmmmn AONONHEHUAMMN:

8.3.3.1.1 O6wume nonoxeHusa

TemnepaTypy OKpy>KaloLero Bo3ayxa cneayer usMepsatb, Kak Npu UCNbITAHMAX HA NPEBbILLEHUE TeMmne-
patypbi (cm. 8.3.2.5).

Ecnu MmakcumanbHbIi pacuenuTesnb Toka ABNSETCA COCTaBHOM YacCTbio aBTOMATMYECKOrO BblknovaTens,
TO OH AOMMKeH ObITb NPOBEPEH HA COOTBETCTBYIOLLIEM aBTOMATUYECKOM BbiIKMIovaTene.

Jlobol oTAenbHO MCNONb3yemblt pacuenuTent AOMKEH ObiTb CMOHTMPOBAH, Kak MPU HOPManbHbIX
yCnoBuAX aKcnnyatauuu. YKOMNSEKTOBAHHbIM aBTOMATUYECKUI BbIKNIOYATENb AOMMKEH ObiTb YCTaHOBREH
B COOTBETCTBUU € 8.3.2.1. UCnbiTyeMble aBTOMaTUYECKME BbIKNIOYATENN A0MKHBI ObiTh 3aLMLLEHbI OT Ypes-
MEPHOr0 HarpeBa MM OXNaXKa4eHUs, BbI3BAHHOIO BHELUHUMU (PaKTOpaMK.

MoacoeanHeHus1 OTAENbHO UCNONb3YEMOro pacLenMTenNa UM aBTOMaTUYECKOTO BbIKIOYATENA C pacuenu-
TENem AOJSHKHbLI OCYLLECTBAIATLCA TAKUM ke 0OpasoMm, Kak M Npu HOPMAarnbHbLIX YCROBUSX JKCMyaTauuu,
C NOMOLLbIO NPOBOAHUKOB, NONEPEYHOE CeYEHUE KOTOPbIX PACCHMTAHO HA HOMUHANbHBIN TOK /x (cM. IEC 60947-1
(nyHkT 8.3.3.3.4, Tabnuuel 9 u 10)), a anuHy BuIGUpaioT B cootBeTcTBUM C IEC 60947-1 (nyHkT 8.3.3.3.4).

[na aBTomMaTMuYecknx BblKNOYaTENen, UMEIOWUX perynupyeMble MakCumarbHble pacuenuTenn Toka,
UCNbITaHUA cneayeT NPOBOAUTD:

a) NpM MUHUMArbLHON TOKOBOW YCTaBke U MUHUMASIbLHOW YCTaBKe 3aAepKKU BPEMEHU, KOrga NPUMEHMMO,
a TaKke

b) npu MakcuManbHOM TOKOBON YCTaBKE U MakCUMArbHOW YCTaBKe 3a4€pKU BPEMEHU B KXAOM Crydae —
C NpoBOAaMU, COOTBETCTBYIOLLMMU HOMUHANBHOMY TOKY /,, (CM. 4.7.2).

MpuMevyaHne — [OnNa uUCNbITaHWA, B KOTOPLIX XapaKTepPUCTUKN pacLerfnieHnss He 3aBUCAT OT Temnepatypbl

32XUMOB (HanpuMep, aNEKTPOHHBLIX pacuenuTenei neperpysok, MarHUTHLIX pacuenuTenei), aHHbie NoacoeANHEHNA

(TMNa, NONepeYHOro ceueHUs, ANNHBI) MOFYT OTNUYATLCA OT AaHHbLIX noAcoeAuHeHus, Tpebyembix B IEC 60947-1

(nyHkT 8.3.3.3.4). MNogcoegUHEeHNS AOMKHBI BbITb COBMECTUMBI C UCNBITATENbHBIM TOKOM.
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Ona aBTOMaTUYECKUX BbIKNOYaTENen C HEWTpanbHbIM MOMIOCOM, CHabXeHHbLIM pacuenuTenem nepe-
rpy3ku, NPOBepKa pacuennTens neperpy3sku AomkHa NPOBOAUTLCH TONbKO B HEMTPaNbHOM MNOIOCe.

McnbiTaHua 4OMKHBI NPOBOAUTLCA NpU MOGOM yA0OHOM HANMPSHKEHUN.

8.3.3.1.2 OTknoveHne B yCNOBUAX KOPOTKOro 3aMbIKaHUA

CpabaTtbiBaHMe pacuenuTenel TOKOB KOPOTKOro 3aMbikaHust (CM. 4.7.1) cneayeT npoBepsATb Npn 80 % u
120 % ycTaBku pacuenuTensa No TOKY KOPOTKOro 3amblKaHUA.

UcnbiTatenbHbi TOK HE A0MKEH ObITb ACUMMETPUYHBIM.

Mpu ucnbiTatensHoOM Toke, paBHoM 80 % yCTaBku NO TOKY KOPOTKOrO 3aMblKaHWs, pacLuenuTenb He A0SMKeH
cpabartbiBaTb C HaUana NPoXoXAEeHUs TOka B TEYEHME:

- 0,2 ¢ — ana pacuenuTenen MrHOBEHHOro aAencteus (cM. 2.20);

- MHTepBana BpeMeHW, PaBHOrO yABOEHHOW 3aaepXke, yka3aHHOW M3roTOBUTENEM, AN pacuenutenen
C HE3aBUCMMOM 33J1EPXKKON BPEMEHM.

Mpu ucnbiTatensHOM Toke, paBHOM 120 % ycTaBku NO TOKY KOPOTKOrO 3aMblKaHus, pacuenuTens J0SeH
cpaboTartb B TeYEHUE:

- 0,2 ¢ — gnga pacuenutenemn MrHoOBEHHOro aencreus (cm. 2.20);

- UHTEpBanNa BPEMEHW, PaBHOTO YABOEHHOW 3afepiKe, yKasaHHOW U3rOTOBUTENEM, ANA pacLenuTenen
C HE3aBUCUMOM 33/1EPXKKON BPEMEHM.

CpabartbiBaHMEe MHOTONOMIOCHBIX pacuenuTenei npu OTKNIOYEHUN CrelyeT NpoBepATh, NOAABast UCTbI-
TarenbHbIi TOK B MOObIE 1Ba NONOCA, COEAUHEHHbIE NOCNEA0BATENbHO, C UCMOMb30BAHNEM BCEX BO3MOXHbLIX
KOMOUHALMIA NOMIOCOB, MMEIOLLMX PaCLIeNUTENN KOPOTKOTO 3aMblKaHUS.

Kpome Toro, cpabarbiBaHue pacuenuteneit TOKOB KOPOTKOrO 3aMblKaHUSI [JOFDKHO NMPOBEPATLCA HA KAKAOM
chazHOM nontoce OTAENLHO, MPYU YKA3aHHOM U3FOTOBUTENEM TOKE pacuensieHus, Npum KOTOPOM pacuenuTernb
OOMKeH cpaboTaTtk B TEYEHUE:

- 0,2 ¢ — ana pacuenuTenen MrHOBEHHOro Aencteua (cm. 2.20);

- UHTEpBAarna BPeMeHMW, PaBHOTO YABOEHHON 3a4epKke BPEMEHM, YKa3aHHON M3roToBUTENEM, AN pacLie-
nuTEnNei ¢ HE3aBMCUMOW 3a4EPXKKON BPEMEHM.

Pacuenutenu ¢ He3aBUCUMMON 3aAEPXKKOI BPEMEHU, KPOME TOro, AOIMKHBI COOTBETCTBOBaThL TpeboBa-
HuaMm 8.3.3.1.4.

8.3.3.1.3 OTKnoYeHMe B YCITIOBUSIX NEPErpPy3Ku

a) pacuenuTeny MrHOBEHHOro AeNCTBMA UK C HE3aBUCUMOW 3a4EMKKON BPEMEHMU

CpabartbiBaHue Takux pacuenutenei (cm. 4.7.1, npumevanue 1) cneayet npoepatb Npu 90 % un 110 %
YCTaBKM pacuenuTens no TOKy neperpysku. MicneiTaTenbHbIn TOK HE JOMKeH ObiTb aCUMMETPUYHBIM. Cpaba-
TbiBaHUE pacLenuTeneil MHOrOMOSOCHBIX annapaToB AOMKHO NPOBEPATLCS NPU OAHOBPEMEHHOM MPOnyc-
KaHWM NCMbITATENbHOrO TOKA Yepes Bce hasHbie nomntca.

Kpome TOro, pacuenuTeny ¢ He3aBUCUMON 3aJEPXKKON BPEMEHU JAOIDKHbI OTBEYaTh TpeboBaHusam 8.3.3.1.4.

Mpu ncnbiTaTensHOM TOKe, paBHOM 90 % ycTaBKM MO TOKYy, pacuenuTenb He AOIkeH cpabaTtbiBaTb
C Hayana npoxoXaeHUs TOKa B TeYEHHe:

- 0,2 ¢ — gnsa pacuenuTenen MrHoOBEHHOro gencrena (cm. 2.20);

- UHTEPBana BPEMEHU, PaBHOIO YABOEHHOW 3a4epKKe, YKa3aHHOW M3roToBuTenem, aAna pacuenurenen
C HE3aBUCUMON 3a[EPXKKON BPEMEHM.

Mpu ucnbitatensHOM TOKe, paBHoOM 110 % yGTaBkuM N0 TOKY, pacLenuTenb A0fpKeH cpabaTbiBaTb B TEHYEHUE:

- 0,2 ¢ — ans pacuenuTenen MrHOBEHHOro agencTeus (cm. 2.20);

- UHTepBana BPeMEHU, PaBHOrO YABOEHHOW 3aJepXKKe, ykasaHHOW U3roTOBUTENEM, AN pacuenuTenen
C HE3aBUCUMOI 3aJ1EPXKKON BPEMEHM.

Ina aBTOMaTUYECKMX BbIKNOYaTenen ¢ 0603HAYEHHbIM HEWTPAanbHbIM NOMKOCOM, CHAOXKEHHBIM pacLe-
nuTenem neperpysku (cm. 8.3.3.1.1), ucnulTaTeNbHbIA TOK 3TOFO pacuenuTens AOMKEH ObiTb paBHbIM 1,2
oT 110 % TOKOBOW yCTaBKM;

b) pacuenuTtenu ¢ 06paTHO3aBMCUMON 3a4EPXKKON BPEMEHU

Paboune xapakTepuCTMKM TakuX MakCMmarsibHbIX pacuenurenen cneayer npoBepsiTb B COOTBETCTBUM
¢ TpeboBaHuaMU K paboTocnocobHocTu no 7.2.1.2.4, nepeuncnexue b), 2).

Ina aBTOMaTU4eCKUX BbIKnovaTenei ¢ 0603Ha4YEHHbIM HEWTPAanbHbIM NOMOCOM, CHAGXKEHHBIM pacLie-
nutenem neperpy3sku (cMm. 8.3.3.1.1), ucnbiTatenbHbIN TOK 3TOr0 pacuenuTens A0MKeH ObiTb paBeH yka3aH-
HOMY B Tabnuue 6, ¢ TON NULWb Pa3HULIER, YTO UCNLITATENbHBIA TOK NPU YCIOBHOM TOKE pacLenneHunst A0MKeH
YMHOXATbCA HA KOachduumeHT 1,2.

Paboune xapakrepuCTuku pacuenutenen, 3aBucawme oT TemnepaTypbl OKPYXaIoLLEero Bo3ayxa, cnegyet
NpoBepsATb MPU KOHTPONbHON Temnepatype (cM. 4.7.3 n 5.2, nepeuncnenne b)), nogasan ucnbiratenbHbli
TOK BO BCe (pa3Hble nomnioca pacuenurens.
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Ecnmn 310 UCNbITaHWE BLINONHSIOT NPU APYroil TEMMEpPaType OKPY)XXaloLero Bo3ayxa, HeobxoauMa koppex-
TUPOBKA B COOTBETCTBUM C XapaKTEPUCTUKAMU MO TEMNEPATYPE/TOKY, NPEACTaBNEHHLIMU U3TOTOBUTENEM.

Pa6oune xapakTepucTuku pacuenutenen, no YTBepKAEHMIO U3roTOBUTENS, HE YYBCTBUTESbHBIX K TEMMNE-
paType OKpyXaloLiero Bo3ayxa, cneayet npoBepsATb NyTEM AByX usMepeHuit npu temneparypax (30 + 2) °C
ans ogHoro u (20 £ 2) °C unu (40 £ 2) °C — ansa gpyroro, ¢ noga4ei ucnbiraTensHoOro Toka Bo Bce asHble
roroca pacuenutens.

Ons 9neKkTPOHHbLIX pacuenuTenein paboune xapakTepucTUKu cneayeT MpoBepsiTb NPU OKPYXAKOLLEN
TeMnepaTtype MOMELLEHUA ANA uChbiTaHus B coorBeTtcrBun ¢ IEC 60947-1 (nyukr 6.1.1), npu 3aTOoM
HanpsKeHue JOMMKHO NoJasaThCsl Ha Bce (pasoBble Mnosioca pacuenuTens.

Ons npoBepku COOTBETCTBUS XapaKkTEPUCTUK MO BPEMEHU/TOKY pacuenutens (B npeaenax ykasaHHbIX
OONYCKOB) KPMBBIM, NPEACTABNEHHLIM U3rOTOBUTENEM, TPEDYETCA AOMOMNHUTENBHOE UCTLITAHUE MPU 3HAYEHUK
TOKa, NPeAyCMOTPEHHOM U3rOTOBUTENEM.

MpumMedvaHune — Kpome ucnbiTaHuiA No 3TOMY MyHKTY, pacuenuTenu BoIKMoYaTeneid noasepraroT Takke

npoBepKe B KaX4oM Montoce OTAENbHO B XoAe uuknos ucnbitanuit I, IV, V u VI (cm. 8.3.5.1, 8.3.5.4, 8.3.6.1, 8.3.6.6,
8.3.7.4,8.3.7.8,8.3.8.118.3.8.6).

8.3.3.1.4 JononHuTenbHOe UCMbITaHUE pacuenuTesnei ¢ He3aBUCUMOMN 3a4E€PXKKON BPEMEHU

a) 3aJepXKka BpeMeHu

OTO MCMbITaHWE BbINOMHAIOT NPW TOKE, paBHOM 1,5-KpaTHON TOKOBOI yCTaBKe:

- AN MakCMMarnbHbIX pacuenuTenel TOKOB Neperpy3km — € NoAaven UCMbITaTerbHOro Toka BO BCe
hasHble Nontoca;

- ANs aBTOMaTUYECKUX BbIKMouaTenelii ¢ 0603Ha4eHHbIM HEWTPanbHLIM MOOCOM, CHabXEeHHbIM pacuenu-
Tenem neperpy3ku (cM. 8.3.3.1.1), UCNbITaTeNbHLIA TOK 3TOF0 pacuenuTens AoMmkeH ObiTb paBeH 1,5-kpaTHON
TOKOBOW YCTaBKe;

- ANs MaKCMMarbHbIX pacLUenuTenein TOKOB KOPOTKOTO 3aMbIKAHMA C NPOXOXAEHUEM UCNLITATENbHOIO Toka
Yyepes ABa MONOCa, COeAMHEHHBbIX NOCNEeLOBaTENbHO, C UCMONb30BAHMEM BCEX BO3MOXMHbIX KOMOWUHaLmi
MONIOCOB, OCHALLIEHHLIX PacLenuTensiMM TOKOB KOPOTKOTO 3aMblkaHWA, N0o4epeaHo.

M3mepeHHas 3agepxka BPEMEHU HE AOMKHA BLIXOAUTb 3a npeaensl, ykasaHHbIE U3roTOBUTENEM.

b) Bpems HepacuenneHuns

3OTO UCMbITAHUE BLIMOSHAIOT B YCNOBUSAX MO MEPEYUCHIEHMIO A) KaK ANA pacuenuTenen TOKOB neperpysky,
Tak U Ansa pacuenuTenei TOKOB KOPOTKOTro 3aMbIKaHUSA.

BHauyane ucnbiTaTtenbHbIN TOK, paBHbIi 1,5-KpaTHON TOKOBOW yCTaBke, NOAAEPXKXMBAIOT B TEYEHME BPEMEHU
HepacLenneHus, ykazaHHOro U3roTOBUTENEM, 3aTEM TOK YMEHbLUAIOT 10 HOMUHANLHOTO U NOAAEPXUBAIOT
Ha 3TOM YPOBHE B T€YEHUE YABOEHHOW 3aJepXXKn BPEMEHM, YKa3aHHOW U3rotoBUTEenem. ABTOMaTUYECKUM
BbIKMIOYATENb HE JOMKEH pacLennaTbes.

8.3.3.2 UcnbiTaHWe 31eKTPOU3ONALUOHHBIX CBOUCTB

B cootBetcTBUM ¢ (IEC 60947-1 (8.3.3.4.1, nepeuncnexune 5)), co cneayiommm JONONHEHUAMMU:

(I) no IEC 60947-1 (nyHkT 8.3.3.4.1, nepeuncnenus 2), ¢), u I ll) — ecnu gpyroe He ykazaHo, HOpMarb-
HO€ MNOMOXEeHWEe NO3ULMIA aBTOMATUYECKOTO BbIKMOYATENS;

(I no IEC 60947-1 (nyHkT 8.3.3.4.1, nepeuncnexdune 3 C): B LeNnsiX HaCTOSALLEro craHgapra uenum, coaep-
Xalye nonynpoBOAHUKOBLIE YCTPOWCTBA, COEAUHEHHbIE C FNABHOM LEnbio, ANng NpoBeAeHUs UCTbITaHUA
OOMKHBI ObITb OTCOEANHEHBI;

(II) aBTOMaTUYECKUE BLIKNIOYATENN, HE 3aABNEHHbIE KaK NPUroaHbIe ANs pasbeAUHEHUA, A0IMKHbI MPOXO-
OWUTb UCMBITAHUA C MPUNOXKEHUEM UCNBITATENBHOIO HAMPSHXKEHNA Yepes Morioca rmaBHoON Lienu ¢ COeMHEH-
HbIMW BMECTE BbIBO4AMM U C COEAMHEHHbIMU BMECTE BbiBOAAMW HArpy3ku. UcnbitatensHoe HanpsprkeHue
JOmkHO cooTBeTcTBOBaTh IEC 60947-1 (Tabnuua 12);

(IV) ans aBTOMaTUYECKMX BbIKNOMATENEN, MPUTOAHLIX ANs pa3beauHeHus (cm. 3.5), umetowmx pabouee
HanpsbkeHue Ue 6onee 50 B, TOK yTeUKKn JAOIDKEH U3MEPATLCA B KaX(AOM MOMOCEe MPU PasOMKHYTOM TMOSOXKEHUU
KOHTaKTOB NpW UCMbITaTeNbHOM Hanpsbkenun 1,1 U, n He aosmkeH npesbilwats 0,5 MA.

8.3.3.3 UcnbiTaHMe Ha MexaHumyeckoe cpabarbiBaHMe U paboOTOCNOCOGHOCTL B YCNOBUAX
3IKCnnyaTauum

8.3.3.3.1 O6wme ycnoBusa ucnbitaHumn

ABTOMaTMYECKUIA BbIKNIOYATENb AOIDKEH MOHTMPOBATLCA N0 8.3.2.1, HO ANA NPOBEAEHUS STUX UCTIbITAHUN
MOXET ObITb 3aKPENneH Ha MeTannM4yeckoM kapkace. ABTOMaTUYeCKUi BbIKNIOYaTENb cneayeT 3almiaTtb
OT YUPE3MEPHOro BHELWHErO HarpeBa Uiu OXNaxXaeHus.

3TN UCMbITAHMA AOSHKHBI BLIMOMHATLCA NPU TEMMNEpaType OKPY>KaloWEro Bo3ayxa B NOMELLEHUN UCMbI-
TaTtenbHoW nabopatopuu.
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MuTaloee HanpsKeHEe KaXKaow Lienu ynpasneHus crieayeT U3MepsaTb Ha BbiBOAAX NMPU HOMUHAMNBHOM
TOKE.

B uenb AomkHbI ObITb BKOYEHbI BCE OMUYECKME UMK NOSIHBLIE COMPOTUMBNEHUS, COCTaBMAOLWME YacTb
ycTpoiicTBa ynpasneHus. OgHako Mexay UCTOYHMKOM TOKa M BbiBOAAaMMW YCTPOWCTBA He crieayeT BBOAUTL
HUKaKUX AOMNONHUTENbHbIX CONPOTUBMEHWUNA.

WcenbiTanns no 8.3.3.3.2, 8.3.3.3.3 n 8.3.3.3.4 crneayeT BLINONMHATL HA OAHOM U TOM X€E aBTOMAaTuye-
CKOM BbIKNiOYaTene B NPOM3BOSIbLHOW NOCMNEeA0BaTENbHOCTU. OAHAKO WUCMbITAHUA MUHUMATbHbLIX U HE3aBu-
cumbIx pacuenutenen no 8.3.3.3.2 1 8.3.3.3.3 MoryT TeM HE MEHee BbINOMHATLCS HA HOBOM 0Bpasue.

Ecnun aBToMatnyeckue BbIKMOYATENM, noanexawme o6cnyxmBaHuio, He06xoaMMo NoaABEpPrHyTh 6onb-
LeMy 4ucny uMknoB paboTbl, YeM ykaszaHo B Tabnuue 8, BHa4ane cneayeT BbIMONHUTL STW AOMOSHUTENbHbIE
onepupoBaHnsa ¢ NocrneayLwmm o006Cny>XMBaHUEM B COOTBETCTBUU C UHCTPYKUMAMU U3rOTOBUTENS, a 3aTEM
OonepupoBaHNUA B KONMMUYECTBE, yKa3aHHOM B Tabnuue 8, 6e3 oOCny>XMBaHMA OO0 OKOHYaHMA 9TOro LMkna
MCNbITAHWA.

MpuMmevyaHne — [Onda ygobcTBa MUCMbITaHWA AonyckaeTca pasfefieHne Kawgoro M3 HWX Ha Asa wunu Gonee
nepuoaos. O,D,HaKO HW O4WH U3 3TUX NEepUoL 0B He OOJKEH OblTb MeHee 3 u.

8.3.3.3.2 KoHCTpyKUuMA n mexaHnyeckoe cpabaTbiBaHne

a) KOHCTPYKUMA

ABTOMATMUYECKMI BbIKMIOYATENb BbIABUXHOIO MCMONHEHUA CRneayeT npoBepsiTb Ha CcooTBeTCTBUE Tpebo-
BaHuAM 7.1.1.

ABTOMATMYECKMIA BLIKIIOYATESNb C HAKOMUTENEM SHEPTMU CREAYET NPOBEPATL HA cooTBeTCTBME No 7.2.1.1.5,
obpallan BHMMaHue Ha NoKasaHua MHAMKATOpa 3apsaku M HanpaBfeHWE 3apsakM PYYHOro HakonuTens
3HEepruu.

b) MmexaHnuyeckoe cpabaTbiBaHue

WcnbiTanng cneayet nposoauTtb no 8.3.3.3.1 ¢ uernbio NpoBEepKu:

- YAOBNETBOPUTENbLHOIO pacuUenneHns aBToOMaTUYeCcKoro BbIKNIOYaATENA NPU NPOX0XAEeHUU ToKa vepes
KOHTaKTbI;

- YAOBNETBOPUTENBHOMO pPexuMa paboTbl aBTOMATUYECKOrO BLIKMIOYATENA NPU NoAaYe KOMaHAbl Ha 3aMbl-
KaHue BO Bpems cpabaTbiBaHMA pacuenuTens,

- YTO BO3JENCTBME Ha annapar ¢ ABUratenbHbIM NPUBOAOM, KOrAa aBTOMATUYECKUI BbIKNIOYATENb Yxe
3aMKHYT, HE NpuBeAeT K MOBPEXAEHNI0O aBTOMATMYECKOrO BbIKNKOYATENS U HE CO3[4acT OMacHOCTM Ans
onepaTtopa.

MexaHuyeckoe cpabaTbiBaHWEe aBTOMATMYECKOrO BLIKIIOYATENSA MOXHO NPOBEpsiTb B 00€CTOMEHHOM
COCTOSAHUU.

ABTOMATMYECKMI BLIKMIOYATENb C ABUraTenbHbIM NPUBOAOM 3aBUCMMOIO AENCTBUS AOJDKEH OTBeYaTb
TpeboBaHuam 7.2.1.1.3.

ABTOMaTHYECKMIA BbIKIIOYATENb C ABUraTesbHbIM MPUBOAOM 3aBMCUMOIO AEWCTBUSA AOIDKEeH cpabatbl-
BaTb NPU MUHUMASNbLHOW U MakCUManbHOW Harpy3kax MexaHu3ma ynpasfieHus B npeaenax, yCTaHOBAEHHbIX
M3roTOBUTENEM.

ABTOMATMYECKUI BLIKMNIOYATENb C HAKONUTENEM SHEPruu AOIDKEH OTBe4varb TpeboBaHusm 7.2.1.1.5 npu
BCMOMOraTenbHOM nuUTaloWweM Hanps>keHuu, pasBHoMm 85 % 1 110 % HOMUHANBLHOrO NUTAIOLLEr0 HANPSKEHUA
uenu ynpasneHus. Cneayer Talke MPOBEPUTb, YTO MNOABWXKHbLIE KOHTaKTbl HE MOIYT NEpemMecTUTbCs
M3 pPa3OMKHYTOrO MOJIOXKEHMUSA, KOrAa 3anac dHeprum MexaHu3ama ynpasreHusl, N0 nokasaHusM MHAUKaTopa,
HWXKE MOJSTHOTO.

KoHTakTbl aBTOMaTUUYECKOro BbIKIiOYaTens co CBOOOAHbLIM pacCUEnieHUWEM He AOSMKHbI HAaX0AWUTLCA
B COMPUKacarowWeMcs Unmn B 3aMKHYTOM MOSIOXKEHMU, KOTAA pacuenuTenb HaXoaAUTCH B NMOSIOXKEHUKU pacuen-
neHus.

Ecnu Bpems 3amblkaHus U pasMblKaHMSA aBTOMATUYECKOrO BbIKMIOYATENs yKa3aHO U3rotoButenem, To
OHO AOJMKHO COOTBETCTBOBATbL 3a4AaHHLIM 3HAYEHUAM.

C) MUHUMArbHbIE pacuenuTeny

MuHMManbHbIe pacuenuTeny AOIDKHbLI OTBeYaTh TpeboBaHusM IEC 60947-1 (nyHkT 7.2.1.3). C 3TON Uenblo
pacuenutenb AOMKEH ObiTb YCTAHOBMIEH HA BbIKMIOYATENE, UMEIOLLEM MAKCMMAarbHbI HOMUHAMNbHBIA TOK,
ANA KOTOPOro NpeAHa3HayYeH pacuenurernb.

i) HanNpsPKeHne pasMblkaHUA

CneayeT npoBeputb, YToObLI pacuenuTens cpabaTtbiBan Ha pasMblkaHME aBTOMATMUYECKOrO BbIKMOYaTenNs
B 3a[jaHHbIX NpeAenax HanpsKeHus.

HanpspkeHne aOmKHO NOHUXKATLCA OT HOMUHANbHOro A0 0 B npubnusutensHo B TeueHue 30 C.
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McnbiTaHne Ansi HUXKHEro npeaena BbINOMHAKT 0e3 Toka B rmaBHOM uenu u 6e3 npeaBapuTenbHOro
Harpesa KaTyLUKW pacuenuTens.

Ecnu pacuenutenb paccyMtaH Ha Auanas3oH HOMUHAlbHbIX HanpsXXeHWW, TO WUCMNbITaHWE NPOBOAAT
Ha MakCUManbHOM Hanps>XXeHWW AnanasoHa.

McnbiTaHne ans BEpPXHEro npeaena BbINOSTHAIT, HaYMHaa C YCTAHOBMBLUEWCA TEMNEepaTypbl, COOTBET-
CTBYIOLLEN NPUKNaAbIBAHWUIO HOMWHANbLHOIMO HaNPSHKEHUA MUTaAHUA LENU ynpasneHus K pacuenutenio u
HOMWHANbLHOMY TOKY B rMaBHbIX MOSOCaxX aBTOMAaTUYECKOro BbIKMOYATENA. OTO UCMbITAHME MOXET ObITb
COBMELLEHO C UCMNbITAHNMEM Ha NpeBbILLeHMEe TemnepaTypbl no 8.3.3.6.

Ecnu pacuenutenb paccyuMTaH Ha AnanasoH HOMUHASbHbLIX HANPSXKEHUW, 3TO UCMbITAHUE BbINOSTHAIOT
KaK Ha MMHUMAarnbHOM, TaK U HA MakCMMasibHOM HOMUHANbLHOM HaNPSHKEHUAX NUTAHUA LEeNu ynpasreHus.

i) ucneiTaHne Ans npeaenos cpabatbiBaHUA

HaunHasa ¢ Toro, YTO aBTOMaTUYECKMI BbIKMKOYATENb HAXOAUTCH B PA3OMKHYTOM MOSIOXEHUN MPU TEMIe-
patype UCNbITaTeNbHOro NOMELLEHUS U HanpsbKeHUU nutadus, coctasnsaowem 30 % HOMUHANBLHOro Makcu-
MarnbHOrO HanpPsXKEHUs MUTaHUA Lenu ynpaseHna, cnegyeT NpoBEPUTh, YTO BbIKMNOYaTENb HE MOXET ObITb
3aMKHYT AencTemeM npueoga. Koraa HanpsbkeHue nutaHusa nosbiwaeTca 40 85 % MUHMMANbHOrO HanpsiKeHus
NUTaHMA Lenu ynpasneHusi, Heo6xoaMMo NPOBEPUTL BO3MOXHOCTb 3aMblKaHUSI aBTOMATUYECKOro BbIKMOYa-
Tensi NocpeAcTBOM npusoja.

iii) paboTOCNOCOBHOCTbL B YCNOBUAX NEPEHaNPsHKeHUs

HOMKHO ObITb NPOBEPEHO, YTO MUHUMATIbHBIWA pacuenuTens NPy BKITKOYEHHOM aBTOMAaTUYECKOM BbIKIIO-
yatene 6e3 Toka B rnaBHOM Lenu Bblaep>xunsaet npunoxerHme 110 % HOMMHANBLHOIO HaNPSHKEHUA NUTAHUA
B LIEMKW YNpaBneHus B Te4eHne 4 4 6e3 nsMeHeHus ero PyHKUmin.

d) He3aBUCKUMbIE pacLienuTenu

HesaBucumble pacuenuTeny gOSPkHbI COOTBETCTBOBaTL TpebosaHuam IEC 60947-1 (nyHkT 7.2.1.4). C aTon
Lenbio pacuenuTent A0MMKeH OblTb YCTAaHOBIIEH B aBTOMaTUYECKOM BbIKIIOYATENE, UMEIOLLEM MaKCUMAarIbHbIN
HOMWHAanbHbLIN TOK, ANSA KOTOPOro npegHa3HavyeH pacuenuTerb.

Heobxoaumo npoeeputb, YTOOLI pacuenuTens cpaboTan Ha pasMblkaHME aBTOMAaTUMYECKOrO BbIKIIOYa-
Tens npy 70 % HOMWHANBLHOIO HaNPSHKEHUS MUTaHUA LIENU ynpasrneHus B NpoLecce UCNbITaHUA Npu TeMne-
paTtype okpyxatowen cpeabl (55 + 2) °C 6e3 Toka B rnaBHbIX NOSIOCaxX aBTOMATUYECKOro Bbikniovarens. Ec-
nyM pacuenuTene paccyYnTaH Ha AMana3oH HOMUHAMbHLIX HANPSDKEHUA NUTAHUA ANA Lenu ynpasrieHUs, Uc-
NblTaTeNbHOE HaNPsH>KEHUE AOMMKHO cocTaBnATb 70 % MUHUMAaNbLHOTO HOMUHANBHOTO HANPSXKEHNA NUTAHUA Lie-
nu ynpasneHus.

8.3.3.3.3 Pa60TOCNOCOOHOCTL B 06€CTOYEHHOM COCTOAHUN

3TU UCMbITAHWUA CneayeT NPoBOAUTL B ycrnoBuax no 8.3.2.1. Yucno umknos onepupoBaHua, noanexaiumnx
BbINOSTHEHNIO @BTOMaTW4YeCckUM BbIKNOYaTenem, nNpuBoauTCcA B rpade 3, yactota UX BbINOMHEHUA —
B rpache 2 Tabnuubl 8.

McnbiTaHuA JOMKHbI BbIMOMHATLCA 6€3 TOKa B rnaBHOW LienU aBTOMaTUYECKOro BbiKNOYaTens.

[ns aBTOMaTU4ECKUX BbIKNIOYAaTENEN ¢ He3aBucumbimn pacuenutensamm 10 % obuwero uncna pabounx
LMKNOB 3aMblKaHWUs-pasMblKaHUA OOSDKHO ObITb NPOBEAEHO HE3AaBUCUMBIM pacuenuTeneMm npu MakcumMasnbHOM
HOMWHaNbHOM HanNPsHKEHUU NUTAHUA Lieny ynpasBneHus.

Ons aBTOMaTUYECKMX BbIKMOYATENEN, MMEKLWMX MUHUManNbHble pacuenutenn, 10 % obwero uncna
pabovmx LMKMOB 3aMblKaHUS-pasMblKaHWA AOJDKHO ObiTb NPOBEAEHO MUHMMAMbHLIM pacuenuTeneMm Npu MUHKU-
MarilbHOM HOMUHAaNbLHOM HanPsXKEHUU NUTaHMA Lenn ynpasneHus, Npn 3TOM NOcne Kaxaon onepauum 3ambl-
KaHWs HanpsHKeHUe NUTaHUA pacuenuTensa OTKYaloT ANA pacuenneHna asToMaTUYeCcKoro BbiKnYaTens.

B no6om cnyyae nonosuMHa COOTBETCTBYIOLLETO YMcna paboumx UMKNOB AOSHKHA BbINONHATLCA B Hadane,
a BTOpas NonoBMHa — B KOHLIE UCMbITaHKS.

AnA aBTOMaTUYECKUX BbIKMIOYaTENEN C MUHUMASIbHBIMU pacuenuTenamm nepea ucnoiTaHueM Ha pabo-
TOCMOCOGHOCTbL NpU SKCNnyaTauuu crneayeT npoBepuTb, YTO 6€3 nogaum NUTaHMa Ha MUHUMAarbHbIA pacue-
nUTEeNb aBTOMATUYECKUNA BbIKMNOYaTENb HE MOXET ObITb 3aMKHYT NyTeM AECATUKPATHOW MNOMbLITKU OCyLle-
CTBUTb Onepauuio 3aMblKaHUsi aBTOMaTMYECKOrO BbIKNIOYaTens.

McnbITbiBaTLCA AOMMKEH aBTOMATMYECKMI BbIKMNOYaTeNb C COOCTBEHHBIM MEXaHU3MOM 3aMblkaHus. Ecnu
aBTOMAaTUYECKUN BbIKMIOYATENb OCHALLEH 3NEeKTPUYEeCKUM WMy NHEBMAaTUYECKUM 3aMbIKaIOLLMM YCTPOMCTBOM,
nUTaHMe Takux yCTPOMCTB AOMMKHO OCYLLECTBNATLCH NPU HOMUHANBHOM HarnpsiKeHUU NUTaHUsa Lenu ynpas-
NeHUst UNU HOMUHaNLHOM AasneHun. CneayeT NPUHATbL MEPbI, YTOObI HE AOMYyCKaTb BbiX0AA MPEBLILLEHNA
TeMnepaTtypbl 3NEKTPUYECKMX YaCTEN 3a npeaenbl 3Ha4YeHUIN, NpUBeAEHHbIX B Tabnuue 7.

OnepupoBaHue BbIKNOYaTENAMU C PYYHbIM YNpaBfieHMEM AOSHKHO MPOM3BOAUTLCA, KaK B HOPMarnbHbIX
YCIoBUAX aKcnnyarauuu.
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8.3.3.3.4 Pa60oT0CNOCOGHOCTbL NPU NPOXOXAEHUMN TOKA

CoCTOAAHME U MOHTAXX aBTOMATUUYECKOTO BLIKITIOHYATESNA AOSMKHLI COOTBETCTBOBATL 8.3.2.1, ucnbitarennHasa
uenb — IEC 60947-1 (nyHkT 8.3.3.5.2).

Pa6ouvasa ckopoCTb U YMCNO NOANEXALLMX BLINOMHEHUIO pabounx UMKNOB yKka3saHbl B rpacax 2 u 4 tab-
nupl 8.

OnepupoBaHue BbIKMOYaTENEM AOIMKHO OCYLUECTBIATLCA C TaKMM pacyHeToM, YToObl OH BKMOYan u
OTKNIOYan CBOW HOMMHAMNbHbLIM TOK NPU CBOEM MaKCUMaribHOM HOMMHaNbHOM paboyeM HanpsHKEHUM, yCcTa-
HOBMEHHOM M3roToBUTENEM, NPU KOI(PDULIMEHTE MOLLHOCTU UKW NOCTOAHHOW BPEMEHU, YTO NPUMEHSETCA,
no Tabnuue 11 ¢ agonyckaeMbiMU OTKINOHEHUAMM O 8.3.2.2.2,

ABTOMaTUYECKUE BbIKNKOYATENN NEPEMEHHOIO TOKA AOIDPKHbI UCMbITLIBATLCA NPU YacToTe OT 45 40 62 Nu.

ABTOMATMYECKMUE BLIKNIOHATENMW, OCHALLIEHHbIE pacLenuTenaMu ¢ perynupyemon yCTaBkom, 4OMKHbI UCTbI-
TbIBaTbLCA C MAKCUMAasbHOW YCTaBKOW MO neperpy3ke U MUHMManbHOW TOKOBOW YCTaBKOW KOPOTKOrO 3aMblKaHUS.

3TUM UCNBLITAHMAM A0SKEH NOABEPraTtbCs aBTOMATUYECKUI BbIKMIOYaTENb ¢ COBCTBEHHBIM MEXaHU3MOM
3amblkaHuA. Ecnuv aBTOMaTUYECKUI BLIKMIOYATENb OCHALLEH 9MEKTPUYECKUM MU NHEBMATUYECKUM 3aMmblKa-
IOLLMM YCTPOMCTBOM, NUTAHWE TaKUX YCTPOWCTB AOIDKHO OCYLLECTBAATLCA NPU HOMMHANbHOM HaNPsHKEHUU
NMTaHWA Lenu ynpaBneHs WNu HOMUHANbLHOM AaBneHuu. CneayeT NPUHATL Mepbl, YTOObI NpeBbiLLEHUE
TeMnepaTypbl 9/1EKTPUYECKMX YacTel He BLIXOAUNMO 3a Npeaensl, yka3aHHblie B Tabnuue 7.

OnepupoBaHUEe BbIKNIOYATENAMU C PYYHLIM YNPABIIEHUEM AOIDKHO OCYLLECTBIATLCA, KaK B HOPMarbHbIX
YCNOBUSAX BKCNyaTauumu.

8.3.3.3.5 JononHutenbHoe MUCNbITAHME HA PAGOTOCNOCOOHOCTbL B O0ECTOYEHHOM COCTOAHUM
BbIKSIHOYaTenein BblABMXKHOIO MCNOSTHEHUA

McnbiTaHuio Ha paboTocnocobHOCTL B 06ECTOMEHHOM COCTOSIHUM MOANEXAT MEXaHM3M BbIABUXKEHUSA U
COOTBETCTBYHOLME BNOKMPOBKM aBTOMaTUYECKMX BbIKMOYaTENE B BblABUXKHOM UCMOSTHEHUMN.

Uncno paboymx UUKnoB 4OMXHO ObiTe 100.

Mocne 3aTOro UCNbITAHUS Pa3beANHAIOLLME KOHTaKTbl, MEXAHU3M BblABWKEHUA U ONOKMPOBKN AOMKHbI
ObITb NPUrOAHBI ANA AanbHenLWeNn akennyaTaumun. Npoeepka A0ofmKHA NPOBOAUTLCA NyTEM OCMOTpa.

8.3.3.4 PaboTOoCNOCOGHOCTbL NpMN NeperpysKax

SOTOMY MCNbITAHMIO NOANEXKAT BbIKMOYATENWU C HOMUHANbHLIM TOKOM A0 630 A BKIIOUMTENBLHO.

M punMeyaHune — Mo npocr=6e n3roToBUTENA, 3TOMY UCNBITAHUIO MOXHO NOABEPrHYThH TalkKe BbIKNK4YaTesu
C HOMWHanbHbIM TOKOM 6onee 630 A

CocTtosdHMe M cnocob MOHTaXka aBTOMAaTUYECKOro BbIKNIOYATENA AOSMKHbI CooTBETCTBOBATHL 8.3.2.1,
ucneltTatensHaa yens — IEC 60947-1 (nyHkT 8.3.3.5.2).

McnbiTaHne A0MmKHO NPOBOAMTLCA NPU MakcuManbHOM patoveM HanpskeHUU Ue yaxs, YCTAHOBMEHHOM
M3roTOBMTENEM AN AaHHOTO aBTOMAaTMYECKOro BbiKIouaTens, ¢ y4eTom TpeboBaHuii K BO3BpaLLaloLweMycs
HaNpsHKEHUIO cornacHo Tabnuue 12 (cm. Tarke IEC 60947-1 (nyHkT 8.3.2.2.3, nepeuncneHue a)).

ABTOMaTUYECKME BBIKNIOYATENN, OCHALLEHHbIE pacLEnUTENnsaAMU C PErynupyemon YCTaBKOW, OOSMKHbI
UCMbITLIBATLCA NPU MaKCUMAanbHON YyCTaBKe pacuenutens.

ABTOMaTUYECKUIA BbIKMOYaTENb CneayeT AeBsiTb pa3 Pa3OMKHYTb BPYYHYIO U TPU pa3a aBTOMaTUYECKK
(MakcumaneHbIM pacuenuTenem), 3a WUCKMIOMEHUMEM ABTOMATMUECKMX BbIKMOYaTeNen, UMEIoWMX yCTaBKy
pacLenuTens Toka KOPOTKOro 3aMblKaHUA HUXKE UCMILITATENBHOIO TOKA, B KOTOPLIX BCE 12 onepauunin A0MKHbI
ObITb aBTOMaTU4ECKMM.

M punMmedaHune — Ecnu ucnbitbiBaemele annapartbl He BbiAePXXKUBalOT CKBO3HYHO SHEPIrnto, BO3HUKaKOLWYHO BO BpeMA
aBTOMaTUYECKOro eNCTBUS, UCTIbITAHNE MOXHO MPOBOANTL CReAYHOLLUM 06pa3soM Mo COrMacoBaHUIO C M3rOTOBUTENEM:

- 12 pyu4HbIX AeACTBUN;

- TPWU AONOSHUTENBHBLIX AEACTBUS C aBTOMATUYECKUM pasMblkaHUEM, BLIMOMTHSIEMbIE C MIOGBHIM NOAXOAAWMM Hanps-
XeHNeM.

B kaaoM M3 UMKIOB C Py4HbIM YNpaBliEHWEM aBTOMAaTUYECKMI BbIKIIOYATENMb AOSMKEH OCTaBaTbCA
3aMKHYTbIM JOCTATOYHO A0SFO, YTOObI TOK MONIHOCTLIO YCTAHOBUICS, HO HE Gonee 2 C.

KonuyectBo paboumx LMKNOB AOMKHO COOTBETCTBOBATH rpade 2 tabnuubl 8. Ecnu aBTomaTtuyeckun
BbIKMOYaTeNb He 3aKpbIBAETCH C 3a4aHHON CKOPOCTbIO, 3Ty CKOPOCTb MOXXHO CHU3WUTb HACTOSbKO, YTOObI
aBTOMATUYECKUI BLIKMIOYATENb 3aMbIKancsi 0 YCTAHOBMNEHUSA NOMHOIO TOKA.

Ecnu ycnoeusa B ucnbitatenbHOn naboparopum He Jal0T BO3MOXHOCTU NMPOBOAUTL UCNLITAHUA CO CKO-
POCTLIO, YKa3aHHOW B Tabnuue 8, ee MOXXHO YMEHbLUMTL, HO 3a(PUKCMPOBATL B NPOTOKOIIE UCMLITAHUN.

3HaYeHUs1 UCMLITATENLHOMO TOKA W BO3BPALLAIOLLIErOCS HaMPSDKEHUS AOMKHbI COOTBETCTBOBATL YKA3aHHbLIM
B Tabnuue 2 npu Ko3aPULMEHTE MOLLUHOCTU UMM MOCTOAHHOW BPEMEHU B 3aBUCUMOCTM OT TOr0 YTO NpUMe-
HAeTcs, no Tabnuue 11 ¢ gonyckaeMbiMK OTKNOHeHusaMU no 8.3.2.2.2.

n pumMmeyvyaHune — C cornacusi U3roToBUTENS 3TO UCMNbITAHUE MOXET npoBOoAUTLCA B bonee XecTKNX ycnoBusx,
YeM YKa3aHo.
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Tabnuuya 12 — XapakTepucTuki ucneiTatensHoW Lenu npu UerbiTaHum Ha paboTocnocoGHOCTE NpuW Neperpyske

Tun Toka [NepemMeHHbI ToK [MocTOAHHBIN TOK
3Ha4yeHue ToKa 61, 2,51,
3HayeHne BO3BPAaLLAOLLErOCs HaMPSHKEHUS 1,05 Us vare 1,05 Us vae

Ue max — MakcuMarnbHoe paboyee HanpsxeHWe aBTOMaTUYECKOro BhlKouaTens.

ABTOMaTUYECKNE BbIKIOYATENNU NMEPEMEHHOro Toka crieqyeT UCNbIThIBATbL NpU YacTtoTe oT 45 go 62 Iu.
OxmpaeMblin TOK HA BbIBOAAX NMUTAHWS aBTOMAaTUYECKOrO BbIKNOYaTens AOMmkeH ObliTb He MeHee 10-KpaTHoro
UCNbITaTENLHOIO TOKA UK NO KpanHen mepe 50 KA (BblIOnpaloT MEHbLLEE U3 ABYX 3HAYEHUN).

8.3.3.5 MpoBepka anekTpuYecKon NPOYHOCTU U3ONALIMU

a) O6Lwme TpeboBaHus

MUcnbiTaHne AOMKHO BbINOMHATLCA ANA aBTOMaTUYECKOro BbIKMOYATENs, HE AEMOHCTPUPYSl €ro nocne
npeAabiayLero ucnbitaHus. Ecnu aTo BO3MOXXHO MPaKTUYECKU, TO €ro MOXHO OTCOEAWHUTb U AEMOHCTPUPO-
BaTb M3 UCMbITATENbHON LiENU, 04HAKO HEOOX0AUMO CcAenaTb 3aMmepbl, YTobbl yOeaUTLCSA, UTO 3TO HE BNUSAET
Ha pesynbTaTt UCMbITaHUS.

a) NcnbiTaTenbHOEe HanpshkeHne

B cooteetctBun ¢ IEC 60947-1 (nyHkT 8.3.3.4.1, nepeuyncnenune 3) b)).

3HayeHne UcnbITaTeNbHOro HaNPsHKEHUA AOMKHO cocTaBnaTb 2U, ¢ MuHumymom 1000 B adhcpektuBHOrO
HanpsbkeHUs unu 1415 B NOCTOAHHOTO HaNPSXKeHUs!, €CNU HEBO3MOXXHO NMPUMEHUTb UCTILITAHWE HANPSHKEHUS!
nepemMeHHoro Toka. CCbIMOYHOE 3HayeHue npeacTaBnsAeT coOOM 3HAYeHUe, C KOTOPbIM MPOBOAMUINUCH
npeabiayLine UCNbITaHWS OTKMIOUYEHNSA M/UMN HA KOPOTKOE 3aMblKaHue.

¢) MNMpuMeHeHne ncnbITaTenbHOro HanPKEHUA

UcnbiTaTenbHOe Hanps»keHne OOSHKHO NPUMEHATLCA B TedeHue 5 ¢ B cooTBeTcTBum ¢ 8.3.3.4.1, nepe-
yucneHue 2), ¢), i), i) u iii), n, KpOMe 3T0ro, Mexay BXoAALMMU U BbIXOAALLMMU BbIBOAAMU KAXAO0ro Nonioca
C Pa3OMKHYTbIM aBTOMaTU4ECKUM BbIKMovaTenem. Micnonb3oBaHne MeTanMueckon NSIEHKU COrnacHo ykasa-
Husim IEC 60947-1 (nyHkT 8.3.3.4.1, nepeuncneHue 1) He TpebyeTtca. B uensx HacToawero craLaapra Lenu,
BKITIOYaoLWme B ceba nonynpoBOAHUKOBLIE YCTPOWCTBA, COEAUHEHHbIE C MMaBHOW UENblO, ANSA NPOBEAEHUS
UCMbITAHUIA AOMKHbI ObITb OTCOEAMHEHbl. K HOpManbHbiM pabounM MNOMOXEHUAM OTHOCUTCA NONOXeHWUe
pacuenneHus, eCnu Takoe NMeeTCs.

[ns aBTOMaTU4eCKuX BbIKMOYaTeNen, NPUroaHbIX ANA pa3beAMHEHUs, OCTaTOUHbIN TOK creayeT 3ame-
pATb B cooTBETCTBUM C 8.3.3.2, nepeuncnedune V), 3a UCKIIOYEHUEM TOrO, YTO OCTATOUHbIM TOK HE JOJDKEH
npesbiwaTb 2 MA.

8.3.3.6 NpoBepka npeBbIlWIEeHUA TEMNEpPATYPbI

Mocne ucnbitaHua no 8.3.3.5 HeobXx0AMMO MPOBECTU UCMbITAHUE HA NPEBLILLEHME TEMNEpaTypbl Npu
YCIOBHOM TennoBoM Toke no 8.3.2.5. B KOHUEe 3TOro uUCnbiTaHMs 3HAYEHUs1 NpPEBbIIEHUS TemnepaTtypbl
He A0IMKHbI BIXOAWUTL 3a NPeAensbl, ykazaHHble B Tabnuye 7.

8.3.3.7 MpoBepka MakCUManbHbIX pacuenuTesrieil TOKOB Neperpysku

Cpasy nocne ucnbitaHua no 8.3.3.6 cneagyet npoBepuTb cpabaTbiBaHWE MAKCUManbHbIX pacuenurenen
npu ux 1,45-KkpaTtHoi TOKOBOW yCTaBKe NPU KOHTPONbHOW Temnepartype (cM. 7.2.1.2.4, nepeuncnenue b) 2)).

[ns npoBegeHMA 3TOr0 UCMbITAHMA crieayeT nocnegoBaTensHO CoOeaAUHWUTL BCe nomtoca. [lonyckaerca
UCMNOMb30BaHUE UCTOYHMKA TpexdasHoro Toka.

JlaHHOe ucnbiTaHMe MOXHO BbIMOMHATL NPU NIO6OM yA0OGHOM HanpsKeHUU.

Bpemsa pasmblkaHUSA He AOSKHO NpeBbiaTh YCAOBHOMO BPEMEHUW pacLensieHuns.

MpumevaHuna

1 C cornacus n3rotoBuTens AoMycTMM BPeMEHHOW UHTEepBan Mexay ucneiraHnsMu no 8.3.3.6 1 8.3.3.7.

2 [ins pacuenuTerne, 4yBCTBUTENbHbIX K TEMNEpaType OKpYXatoLLero Bo3fyxa, 3T0 UCMbITaHNE MOXHO BbINONHATL
npu TeMnepaType OoKpyXarllero Bo3jyxa ¢ USMeEHEHNEM UCMbITATENbHOIO TOKa B COOTBETCTBUN C npefcTaBlieHHBIMU
N3roToBUTENEM XapaKTepUCTukamMmu TEMI'IepaTypa/TOK.

8.3.3.8 MNpoBepka MMHUMasIbHbIX U HE3aBMCUMbIX pacuenuTenein

ABTOMaTUYECKME BLIKNIOYATENMN, OCHALLEHHbIE MUHUMAIbHLIMWU pacUenuTensiMmu, AOSmKHbI NOABEpPraTbCcA
ncnbelTaHuio no 8.3.3.3.2, nepeyuncneHune 1), 3a MCKNIOYEHUEM TOr0, YTO UCMbITAHUA AN BEPXHEro U HUXHEero
npeaenoB AOIMKHbI NPOBOAUTLCS NPU TEMNEpPaType UCMbITATENbHOrO NOMeLLeHus 6e3 Toka B rMaBHON Lienu.

Pacuenutenb He gomkeH cpabatbiBaTh Npu 70 % MUHUMArIbHOMO HaNPSHKEHWUSA NUTaHUS LenW ynpaBneHusa
U OMmkeH cpabatbiBaTh Npy 35 % MakCUMarnbHOr0 HOMUHAMbLHOMO HaMPSHKEHUsI NMTaHUA LeNu ynpaBneHus.
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ABTOMATHUYECKME BLIKMIOYATENU, OCHALLEHHbIE HE3aBUCUMbIMU PacLENUTENAMK, A0SHKHLI NOABEPraTbCA
ucnbiTaHuio no 8.3.3.3.2 nepeuncneHue d), 3a UCKNIOYEHUEM TOTO, UTO UCNbITAHNE MOXET BbINONHATLCA NPU
TemnepaType OKpy>aioLlero nomeLleHus. PacuenuTens JOIDKEH Bbi3biBaTh pacuennedne npu 70 % MuHU-
MarbHOr0 HOMUHaNbLHOTO HAMPSHKEHUA NUTAHUA LENU yNpaBneHus.

8.3.3.9 Mpoeepka NONoOXeHUA rnaBHbIX KOHTAKTOB

[Ina aBTOMaTUYECKMX BbIKIIOYATENEN, MPUMIoAHbIX Ans pasbeauHeHus (cMm. 3.5), nocne nposepkun no 8.3.3.7
HeobXx0aMMO NpoBeAEHUE UCTILITAHUA NO NPoBepke APHEKTUBHOCTU YKa3aHUS MONOXEHNA MMaBHbLIX KOHTAKTOB
B cooTBeTCcTBUM C IEC 60947-1 (nyHKT 8.2.5).

8.3.4 Uukn ucnbitanmii 11: HomuHanbHas pa6ouasi OTKNOYaOWasi CNOCOGHOCTL NPU KOPOTKOM
3aMbIKaHUU

OTOT UMKN ucnbITaHuin TpebyeTcs Ana BCEX aBTOMATUYECKMX BbIKMIOYATENEN, 3@ UCKNIOYEHUEM CryJYaes
NPUMEHEeHNs1 KOMOMHMPOBAHHbLIX LIMKIOB UCNbITaHUiA (CM. 8.3.8), U BKNOYaeT cneayowme UCNbITaHUs:

UcnbiTaHue MyHkT
HomuHanbHas pabouas oTknovaloLas cnocobHOCTb NPU KOPOTKOM 3aMblKaHUK 8.3.41
MpoBepka aNeKTPUYECKOIN NPOYHOCTM U3ONALUN 8.342
Mposepka paboTocnocobHOCTU 8.3.43
MpoBepka npeBbILLEHNS TEMNEPATYPbI 8.3.44
MpoBepka pacuenuteneit TOKOB Neperpysku 8.34.5

Ecnu I = Iy, (M. 8.3.5).

Yucno 06pasuUoB, NoANexaLumx UCNbITAHUIO, U YCTaBKa pacuenuternen (C perynmpyemMon YCTaBKon) AOIDKHbI
cooTBeTcTBOBaTh Tabnuue 10.

8.3.4.1 /cnbiTaHMe HA HOMUHANbHYIO pabovyr0 OTKNIOYAKWYH CMOCOGHOCTL MPU KOPOTKOM
3aMbIKaHUU

McnbiTaHme TOKOM KOPOTKOTO 3aMbIKaHUSI BbIMOMHSAIOT B 00LWMX ycnoBusix no 8.3.2 npu 3HauyeHum oxuaa-
€MOro0 ToKa /o MO YKa3aHMIO 3rOTOBUTENA B COOTBETCTBUM C 4.3.5.2.2.

KoahpmumneHT MOLLHOCTM ANS 3TOTO UCMLITAHWUA AOSMKEH COOTBETCTBOBATL Tabnuue 11 B 3aBUCUMOCTH
OT UCTbITATENMbHOIO TOKA.

MocnenoBaTeNbLHOCTL Onepaumii gomkHa ObiTb cneaytoulein: O--CO-t-CO.

B aBTOMaTMYECKMX BbLIKMIOYATENAX CO BCTPOEHHLIMM MIIABKUMM NMPEAOXPAHUTENAMU NOCNE KaXKaon
onepauuu cneayeT 3aMeHsTb Noboii pacnnasuBLUMICA NpeaoxpaHuTenb. [na aToro MoxeT notpebosarbcs
yBernuuyeHue uHtepeana t.

8.3.4.2 MpoBepka paboTOCNOCOGHOCTH

Mocne ucnbiTanusa no 8.3.4.1 gomkHa 6biTb NpoBepeHa pabotocnocobHocTb No 8.3.3.3.4, ¢ ToN NUWb
pasHuUel, YTo 3Ta NPOBEepKa AOHKHa NPOBOAUTLCSI NPU TOM >KE HOMUHANbLHOM paboveM HanpsXXeHUM, YTo u
npu ucnbitadum no 8.3.4.1, a konn4decTBo pabounx LMKIOB AOIDKHO COCTaBnsATb 5 % OT ykazaHHOro B rpacpe 4
Tabnuupl 8.

3Ty npoBepKky He TpebyeTCsl BbINOMHATb, KOraa AN AAHHOIMO pasmepa pamMku ucnbitaHue no 8.3.4.1
NPOBOAWIOCE ANA aBTOMAaTUYECKOrO BbIKIOYATeNsi ¢ MUHUMAasbHbIM HOMMHAMbHBLIM TOKOM /, UK C MUHK-
MarnbHbIMK YCTaBKaMK pacLenuTens neperpy3ok, kak ykazaHo B Tabnuue 10.

8.3.4.3 MpoBepKa 3NeKTPUYECKOM NPOYHOCTU U3ONALUN

Mocne ucnbiTaHuA no 8.3.4.2 cneayeT NPOBEPUTL SNEKTPUYECKYIO NPOYHOCTL M3onsauumn no 8.3.3.5. ina
aBTOMAaTUYECKUX BbIKNIOYaTENen, NpUrogHbiX AN pa3beAMHEHUsi, OCTaTOUHbIA TOK JOIDKEH WU3MEpPATbCA
no 8.3.3.5.

8.3.4.4 MNposepka npeBbILIEHNA TEMNepaTypbl

Mocne ucnbiTanua no 8.3.4.3 cneayeT NpoBepuUTb NMpPEBbLILLEHWE TemnepaTypbl BbiBoAos no 8.3.2.5.
MpeBbieHUe TemnepaTypbl He AOIDKHO ObITh Bbille 3HAYEHUIA, YKa3aHHbIX B Tabnuue 7.

B nposegeHun 3TOM NPOBEPKM HET HEOOXOAMMOCTM, €CNU ANs AAHHOIO0 pa3mepa paMku UCMbITaHue
no 8.3.4.1 BbINOMHEHO HA BbIKAKOYATENE C MUHUMAMbHLIM /, UMK NPU MUHUMAnNbLHOW YCTaBke pacuenuTens
neperpysku.

8.3.4.5 MNpoeepka pacuenutTenen TOKOB NeperpyskKu

HemeanenHo nocne ucnbiTaHua no 8.3.4.4 cneayet npoBeputb cpabaTbiBaHMe pacuenuTenei ToKoB
neperpy3sku no 8.3.3.7.

NMpumevyaHne — C cornacusi M3roToBUTENSI AONYCTUM WHTEepBan BpeMeHU MexXay McrbiTaHusiMu no 8.3.4.4 v
8.3.4.5.
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8.3.5 Lukn ucnbitanui lll: HomuHanbHasa npegenbHas OTKNOYarowWwas cCNOCOGHOCTb MPU KOPOTKOM
3aMblKaHUKN

3TOMY UCMLITAHMIO NOANEXAT, 38 UCKIIOYEHNEM CITy4aeB NPUMEHEHUST KOMOUHUPOBAHHbLIX LUKMOB UCTbI-
TaHuin (cM. 8.3.8), BbIKNIOYaTENN KaTeropun A, a TaKke B, y KOTOpbIX HOMUHANbHaA nNpeaenbHas oTKIoYa-
tOLLIAA CMOCOOHOCTbL NPM KOPOTKOM 3aMbIKaHWUMW BbiLLE HOMUHAMbLHOIO KPaTKOBPEMEHHOIo AOMYCTUMOro TOKa.

M punmedaHune — ,EI,J'IF! 3TOro Tuna aBTOMaTUYECKOro BhIKNKOYaTenAa Kateropun npumMeHeHuA B pacuenuTenb

MFHOBEHHOIO AeACTBUA cpabaTbiBaeT Npy 3HAYEHUSAX TOKa, BbILLe yKa3aHHLIX B rpade 2 Tabnuuybl 3 (cM. 4.3.5.4), n moxeT
ObITb Ha3BaH CBEPXMIMHOBEHHbBIM pacLenuTenem.

[na aBTomMaTu4YeckMx BbIKMOYATENENW KaTeropum npumMeHeHus B, y KOTOPbIX HOMUHarmbHLIA KpaTKOBpeE-
MEHHO AONYCTUMbIA TOK paBeH HOMMWHANbHOW MpeAenbHOW OTKMoYaloLWen cnocoBHOCTM NpU KOPOTKOM
3aMbIKaHWMW, 3TOT LIMKM UCMLITAHUA HE HYXEH, TaK KaKk B 9TOM Crydyae HOMMHAanbHas npegencHas oTknova-
oLLas cnocobHOCTb NPU KOPOTKOM 3aMblKaHUKM NPOBEPSAETCA B X0A4€e UCMbITaHWIA umkna 1V,

[nsa BbiknoyaTenemn co BCTPOEHHbIMU NAABKUMU NPEAOXPAHUTENSIMU BMECTO 3TOrO LIMKIA BbIMOSHAOT
yukn V.

Ecnun I =I5y, TO 9TOT MCMbITATENLHbIA LMKIT HE BINOSHAKOT, B 9TOM Criyyae B ucnbiTatensHoM yukne |l
crneayeT AOMONHUTENLHO NPOBECTU CreayoLne NpoBEpPKU:

- no 8.3.5.1 B Hayane ucnbITaTtenNbHOro LUKNa;

- no 8.3.5.4 B KOHLE UCMLITATENLHOIO LMKNa.

3TOT LUMKN BKINIOYAET CneaytoLme UCnbITaHUS:

McnbiTaHue MyHkT
lMpoBepka makcumarbHbIX pacuenuTenemn 8.3.5.1
HomMuHanbHaga npegenbHas OTKo4YatoLwas cnocobHOCTb NPU KOPOTKOM 3aMbIKaHUK 8.35.2
lMpoBepka anekTpu4eckon NPOYHOCTM M30NALUN 8.353
lMpoBepka pacuenuTenein TOKOB Neperpysku 8.354

Yucno nognexawymx UcnbiTaHuio 06pasLoB 1 YCTaBKK pacuenuTeneii ¢ perynupyemMon yCTaBKoW AOMKHbI
cooTBeTCcTBOBaThL Tabnuue 10.

8.3.5.1 MpoBepka MakCUManbHbIX pacuenuTenen

CpabaTtbiBaHue pacuenuTenei TOKOB Neperpy3ku cneayeTt NpoBepsATb Npy yABOEHHON TOKOBOW YCTaBKe
OTAENbHO B KAX40M Nomtoce. 3TO UCMbITAHUE MOXHO BbINOSHATL NPU NIOOOM yA0BHOM HaNPSXKEHU K.

[MpumeyvyaHune — Ecrnv TemnepaTtypa OKpyXaloLlero Bo3fyxa oTim4aeTcs OT KOHTPOMNbHOW, UCMbITaTeSNbHbIA TOK

CrieAyeT U3MEHWUTb B COOTBETCTBUM C MpefCTaBMNEHHLIMU U3rOTOBUTENEM XapaKTepucTukaMu TemnepaTypa/ToK s
pacuenuTeneil, YyBCTBUTENbHBIX K TEMMNEpaType OKpyXatoLlei cpesbl.

Bpemsa pasMblkaHuA HE JOJPKHO NPEBbLILATL MakCUMarnbHOe 3Ha4YeHue, ykasaHHOe M3roToBuTenem Ans
YOABOEHHOIN TOKOBOM YCTaBKM MPU KOHTPOSIBEHOW TEMNEepaType AnA OTAENbHOro nonoca.

8.3.5.2 UcnbiTaHMe HA HOMMHANbLHYK NpeaesibHYI OTKMNYaKLWY CNOCOOHOCTE NPU KOPOTKOM
3aMblKaHUMN

Mocne ucnbitaHua no 8.3.5.1 BbIMNOMHAKT UCMNbITAHUE HA OTKMIOYAKOLLYK CNOCOGHOCTb MPU KOPOTKOM
3aMbIKaHWMKN NPU 3HAYEHUM OXMZAEMOr0 TOKa, PABHOM HOMWHANbLHON NMPEAEribHOWM OTKMoYaloLwen cnocoBHOCTH
npy KOPOTKOM 3aMbIKaHUKN, YKA3aHHON M3roTOBMTENEM B 0OLUX yCnoBusix no 8.3.2.

[MNocnegosaTtensHOCTL onepauun: O--CO.

8.3.5.3 MpoBepka 3neKkTpuYecKon NPOYHOCTU U3ONALUMN

MNocne ucnbiraHna no 8.3.5.2 anekTPMYeckylo MPOYHOCTL M30NAUMKU cneayeT MPoBepsTb B COOTBET-
CTBUU C ykasaHueMm 8.3.3.5. [lna aBTOMaTUYECKUX BbIKMOYATENEN, NPUIOAHbIX ANA pa3beAUHEHUS, TOK YTEUKU
He JOMMKEeH npesbiwaTth 6 MA.

8.3.5.4 MpoBepka pacuenuTerieli TOKOB Nneperpysku

Mocne wucneiraHma no 8.3.5.3 cneagyet nposepuTb cpabaTbiBaHWE pacuUenuTenen TOKOB Meperpy3ku
no 8.3.5.1, HO Npu UcCnbITaTENLHOM TOKE, B 2,5 pa3a npeBbiLaloLLemM 3Ha4YEHUE UX TOKOBOMW YCTaBKU.

Bpems pasmblkaHus He AOMKHO NPeBbILaTh MaKCUManbHOEe 3HaYeHNe, yCTaHOBINEHHOE M3roTOBUTENEM ANs
YOABOEHHOI TOKOBOI YCTaBKM MPU KOHTPOSLHOW TEMNepaType Ana 04HOro nontca.

8.3.6 Llukn ucnbitanuit IV: HOMMHanNbHbIN KPaTKOBPEMEHHO AONYCTUMbINA TOK

McnbiTaHnam aToro yukna noanexar BbIKMoYaTenu kaTeropuin npuMmeHenma B n A, Ha koTopble pacnpo-
CTpaHsieTca npumedanue 3 k Tabnuue 4, KpoMe cnyyaes, Korga NPUMEHAETC KOMOUHUPOBAHHbIW LMK UCTbI-
Tanuin VI (cm. 8.3.8).
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3TO UMKN BKMIOYAET CMEAYIOLLME UCTBITAHUS:

McnbiTanne MyHKT
MpoBepka pacuenuTenei TOKOB Neperpysku 8.3.6.1
HoMrHanbHbIA KPaTKOBPEMEHHO AONYCTUMbINA TOK 8.36.2
[poBepka npeBbILLEHN TEMNEpaTypPbl 8.36.3
OTkntovaroLLas cnocoBHOCTb NPU KOPOTKOM 3aMblKaHUM C MakCUMarbHbIM

KpaTKOBPEMEHHO A 0MYCTUMbIM TOKOM 8.36.4
lMpoBepka anNeKkTpU4eCcKon NPOYHOCTN U30NALMK 8.3.6.5
Mposepka pacuenuTenen TOKOB NepPerpysku 8.3.6.6

ATOoMaTuyeckue BbIKMOYaTENW CO BCTPOEHHbLIMM MIABKUMKU NPEeAOXpaHuTeNnsamMu, OTHOCSALLMECH K KaTe-
ropuv npuMeHeHus B, 4OMKHbI YAOBNETBOPATb TPEGOBAHUAM 3TOr0O LMKNA.

Yucro noanexawymx ucrbiTaHuio 06pasLoB M YyCTaBKW pacuenuTesnei ¢ perynupyeMon YCTaBKON JOSHKHbI
cooTBeTcTBOBaTHL Tabnuue 10.

8.3.6.1 MpoBepka pacuenuTeneil TOKOB NepPerpysku

CpabatbiBaHue pacuenuTenei TOKOB Neperpysku cneayet nposepAtb no 8.3.5.1.

8.3.6.2 cnbiTaHMe HAa HOMUHANBbHbIA KPaTKOBPEMEHHO AONYCTUMbINA TOK

Mo IEC 60947-1 (nyHKT 8.3.4.3), CO cneayroLwmMm A4OMONMHEHUEM.

Ha Bpewms ucnbiTaHua crnegyet caenatb HepaboTocnocobHbIM NOON MakcUManbHbIA pacuenuTens
TOKa, B TOM YWCMe pacLenuTenb CBEPXMIHOBEHHOTO AENCTBUSA, MPWU €ro HanuyMmn, ecnu oH MoXeT cpaboTaTb
BO BPEMS UCMbITAHUA.

8.3.6.3 MNpoBepka npeBbIlLEeHUA TeMNepaTypbl

Mocne ucneiTaHus no 8.3.6.2 cnegyeT NPOBEPUTL NPEBbLILLEHWE TemnepaTypbl BbIBOAOB Mo 8.3.2.5. OHO
He JOJKHO ObITh BhILLE 3HAYEHMIA, Yka3aHHbIX B Tabnuue 7.

8.3.6.4 McnbiTaHMe Ha OTKIOYAKOLWY CNOCOOHOCTL NMPU KOPOTKOM 3aMblKaHUM C MAaKCUMASIbHbIM
KPaTKOBPEMEHHO AOMYCTUMbIM TOKOM

Mocne ucnbiTaHna no 8.3.6.3 cnegyeT NPOBECTU UCMLITAHUE HA KOPOTKOE 3aMmblKaHWe C nocrnenoBa-
TenbHOCTbIO onepauuit O-£-CO B 06LLMX ycroBusx no 8.3.2, Mpu TaKOM XE OXXMAAEMOM TOKE, KaK B UCTILITAHUN
Ha KpaTKOBPEMEHHO AONYCTUMbINA TOK (CM. 8.3.6.2), u npu HanbonbLueM HaNPSHKEHUU, BO3MOXHOM NPU HOMMU-
HanbHOM KPaTKOBPEMEHHO JONYCTUMOM TOKE.

ABTOMaTMYECKUI BbIKNIOYATENb AOIHKEH 0CTaBaTbCA 3aMKHYTbIM B T@YEHWE KOPOTKOro BPEMEHKU, COOT-
BETCTBYIOLLETO MaKkCUMarbHO BO3MOXHOW BPEMEHHOW YCTaBKE pacLEenuTens TOKOB KOPOTKOrO 3aMblKaHuA
C KPaTKOBPEMEHHOW 33EpPXKKON BPEMEHM, U pacuenuTenb CBEPXMIHOBEHHOro AEWNCTBUA (€CNU UMEeeTcs)
He aomkeH cpaboTaTtbk. OTO TpeboBaHue He kacaetcs onepauyumn CO, ecnu aBTOMaTUYECKNIA BbIKNIOYaATEND
MMeeT pacuenuTenb No TOKy BKMoYeHus (cm. 2.10), KOTopbil cpaboTaeT, ecnu 0XmMaaembi TOK NPEBLICUT
33/1aHHOE 3HaYeHue.

8.3.6.5 MpoBepka INeKTpUYECKON NPOYHOCTU U3OMNALUN

Mocne ucnbiTaHus no 8.3.6.4 cneayeT NPOBEPUTL INEKTPUUECKYIO NPOYHOCTbL n3onauum no 8.3.3.5.

8.3.6.6 MpoBepka pacuenuTenen TOKOB NeperpysKu

Mocne ucnbiTanusa no 8.3.6.5 cneayet npoBeputhb cpabaTbiBaHME MakCUManbHbIX pacuenuTenen TOKOB
neperpysku no 8.3.5.1, 3a UCKMIOYEHMEM TOTO, YTO UCNLITATENbHLIA TOK AOIMKEH ObiTk B 2,5 pa3a GonbLue
3HaYEHMUA NX TOKOBOW YCTaBKMU.

Pabouee Bpemsi HEe JOMMKHO NPEBLILLATL MAKCUMANbHOE 3HAYEHUE, YCTAHOBIEHHOE U3roTOBUTENEM ANs
YABOEHHOI0 3Ha4eHNsA TOKOBOIN YCTaBKW NPU MCXOAHOW TEMNEpPaType Ha OTAENLHOM NOMIOCe.

8.3.7 LUukn ucnbitaHuni V: Pa6oToCcnocOGHOCTb aBTOMATUYECKUX BbIKIIOYaTenei co BCTPOEHHbIMU
NNaBKUMKU NpPeaoXpPaHUTENAMU

McenbiTaHuaM 3TOr0 LMKna noAnexaT aBTOMaTMYecKUe BbIKIOYaTeniM CO BCTPOEHHbIMM NNAaBKUMU
npegoxpaHuTensMu. OH 3ameHsIeT LMK ucnbiTaHuii Il u BKIIOYaeT crneaylowme UCNbITaHus:

cnblTaHue MyHKT
KopoTkoe 3ambikaHue npu NpeaenbHOM TOKE CeNeKTUBHOCTU 8.3.71
3tan 1  [poBepKa NpeBbILLEHNA TeMNepaTypbl 8.3.7.2
MpoBepka anekTpuy4eckon NPOYHOCTU U30ONALUK 8.3.7.3
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MpoBepka pacuenutenen TOKOB Neperpy3ku 8.3.74

KopoTkoe 3aMmbikaHue npu 1,1-kpaTHOM TOKe COrnacoBaHusi 8375
J3tan2 KopoTkoe 3aMblkaHue C npeAeribHON OTKMoYalowen CnoCobHOCTLIO

nNpy1 KOPOTKOM 3aMbIKaHUU 8.3.76

MpoBepka anekTpu4eckon NPOYHOCTU U30NALUK 8377

MpoBepka pacuenutenen TOKOB Neperpy3ku 8.3.7.8

Lukn ucnoiTaHui V genar Ha agsa artana:

- Ha aTane 1 BbINONHAIOT ucnbiTaHusA no 8.3.7.1-8.3.7.3;

- Ha aTane 2 BbINOMNHAIOT UcnbiTaHusA no 8.3.7.4-8.3.7.8.

ST1anbl UCNbITAHUIA MOTYT BbINOMHATLCS:

- Ha ABYX OTAENbHbIX aBTOMATUYECKUX BbIKMIOYATENAX;

- UNK Ha OAHOM U TOM XK€ aBTOMAaTUYECKOM BbIKIOYATENE C NPOMEXYTOUHBIM 06CNY>KMBAHUEM;

- UKW Ha OJHOM aBTOMATUYECKOM BbiKMoyaTene 6e3 kakoro-nubo obcnyxuBaHus, U B 3TOM cnyyae
MO>XHO MPONYCTUTbL UcnbiTaHne no 8.3.7.3.

McnbiTanne no 8.3.7.2 HE06X0AMMO TONLKO NPU YCNOBUN Jos > fs.

WUcnbitanua no 8.3.7.1, 8.3.7.5 n 8.3.7.6 nomkHbI NPOBOAUTLCA NPU MAKCUMaNbHOM paboyemM HanpsXXEeHUM
aBTOMAaTU4YECKOro BbIKfOYaTENS.

Unucno noanexawmx UCbITaHuio 06pasLioB U YCTaBKM pacuenutenei ¢ perynupyemoii YCTaBkon AOSMKHbI
cooTBeTcreoBaTth Tabnuue 10.

8.3.7.1 KopoTkoe 3aMbikaHue npu npeaeribHOM TOKe CeNIeKTUBHOCTHU

McnbiTaHne Ha KOPOTKOE 3aMblKkaHME NPOBOAAT B 00LUMX ycnoBusx no 8.3.2 npu 0XkmaaemMom TOke, paBHOM
npeaensHOMy TOKY CENEKTUBHOCTU, MO YKa3aHUIO U3rotoButens (cm. 2.17.4).

[ns Takoro UCNbITaHMA AOSMKHbI ObITh YCTAHOBMEHbI NNABKUE NPEAOXPAHUTENN.

McnbiTaHne OOMKHO 3akmoyaTbCca B 04HOW onepauuun O, No 3aBepLlieHU KOTOPOM NriaBkue npeaoxpa-
HUTENMW AOMKHbI OCTABaTLCA HEMOBPEXAEHHBIMM.

8.3.7.2 MpoBepka npeBbIlIeHNA TeMnepaTypbl

MpumMmeyvyaHune — [peBbilleHne TemnepaTypbl NMPOBEPSIOT, NOCKONbKY BO BpPeMsl KOPOTKOTO 3aMblKaHUs Mo LKy
ucnbitanuit 1l (cM. 8.3.4.1) nnaBkue npefoxpaHUTENU MOryT pacnnaBuUTLCH, U B 3TOM crnyyae ucnbiTaHue no 8.3.7.1
okasbiBaeTcs 6onee XecTKuUM.

Mocne ucnbiTaHus no 8.3.7.1 cneayeT NpoBepUTL NPEBbLILLEHWE TEMNEPATYpPbl BbIBOAOB Mo 8.3.2.5.

MpeBbILLEHNE TEMNEPATYPbI HE A0MKHO ObITb GoNnee 3Ha4YeHUIN, ykazaHHbIX B Tabnuue 7.

8.3.7.3 MpoBepka 3NeKTpUYEeCKON NPOYHOCTU U3ONALUN

Mocne ucnbiTanHus no 8.3.7.2 cneayeTt NPOBEPUTDL 3NEKTPUHECKYIO NPOYHOCTL n3onayum no 8.3.3.5.

8.3.7.4 MpoBepka pacuenuTesie TOKOB Neperpysku

CpabatbiBaHue pacLenuTenei TOKOB Neperpysku cneayet npoesepaTtb no 8.3.5.1.

8.3.7.5 KopoTkoe 3ambikanue npu 1,1-kpaTHOM TOKe COrflacoBaHUA

Mocne ucnbitaHua no 8.3.7.4 BbINOMHAIOT UCNBLITAHWE HA KOPOTKOE 3amblkaHue B OOLWMX yCNoBUAX
no 8.3.7.1 npu oxxmgaemom Toke, paBHOM 1,1-KpaTHOMY TOKY COrnacoBaHus, YKasaHHOMY W3roToBuTenem
(cm. 2.17.6).

Ana npoBeaeHUst 3STOro UCNbITAHUA HEOOXO0AUMO YCTAHOBUTL NNABKUE NPeAOXPaAHUTENN.

UcnbiTanne 3akniovaetcs B ogHoM onepauun O, NO 3aBepLlieHUM KOTOPOW AOSMKHbI pacnnaBUTLCA
He MeHee ABYX NMaBKMX NpeaoxpaHnTens.

8.3.7.6 KopoTkoe 3aMbiKaHMe C NpeAenbHOW OTKMYaKWen CNOCOGHOCTLIO NPU KOPOTKOM
3aMblKaHUK

Mocne ucnbitaHua no 8.3.7.5 npoBOAAT UCMbLITAHME HA KOPOTKOE 3amblkaHMe B OOLMX yCnoBusX
no 8.3.7.1 npu 0>XxMaaeMoM TOKE, PABHOM NpeAenbHOW OTKAoYaoLWwen cnoCoBHOCTHU Iy, YKa3aHHOW U3roTo-
BUTENEM.

AnA nposeaeHUs 3TOr0 UCMbITAHUA HEOOXOAMMO YCTAHOBUTL HOBbIN KOMNSIEKT NaBKUX NPeaoxXpaHuTenen.

MocneaoBatenbHOCTL cpabaTbiBaHUA AOMKHA ObITh cneaytoweli: O-+CO.

Cneaylowuin HOBbIN KOMMMEKT NNaBKUX NpeaoxpaHuTenel yCTaHaBnMBAalOT B nayse f, KOTOpYylo MOXeT
noTpeboBaTbCA NPOANUTL ANSt STON Lenu.

8.3.7.7 MpoBepka 3rneKTpnYecKon NPOYHOCTU U30ONALNN

Mocne ucnbiraHua no 8.3.7.6 u yCTaHOBKM HOBOIO KOMMAEKTa NAAaBKUX NpefoxpaHuTenein cneayet
NPOBEPUTb INEKTPUYECKYIO MPOYHOCTb n3onsuum no 8.3.5.3.
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8.3.7.8 MpoBepka pacuenuTenen TOKOB NepPerpysKu

Mocne ucnbiTaHus no 8.3.7.7 cnefyet npoBepuTb cpabaTbiBaHME pacuenuTenell TOKOB Neperpysku
no 8.3.5.1, HO ucnbITaTenNbHLIN TOK AOMKEH B 2,5 pa3a npeBbliaTb 3HAa4YEHWUA TOKOBON YCTaBKM.

Bpemsi cpabaTbiBaHua HE AOIMKHO MPEBbLILATL MaKCMMAarbHOE 3Ha4YeHWe, yKasaHHOe W3rOTOBUTENEM
AN yABOEHHOW TOKOBOW YCTaBKW NPWU KOHTPOMLHON TemnepaType Ans OTAENbLHOro nomoca.

8.3.8 Uukn ucnbitanuit VI: KOMGMHMpPOBAHHbIA LUKI UCTNbITAHUNA

3TOMY UMKy UCMbITAHWI NOANEXAT aBTOMAaTMYECKMe BbIKIIOYATENN KaTeropum npuMeHeHus B, Ha ycMoT-
PEHME UM Mo COrnacoBaHMIO C U3TOTOBUTENEM:

a) Kkorga HOMMHAambHbIA KPATKOBPEMEHHO AOMYCTUMbIA TOK M HOMMHanbHas paboyas oTkno4aroLwas
CMOCOBHOCTbL NP KOPOTKOM 3aMblKaHUN UMEIOT 0AUHaKOBOE 3HauYeHue (ly = Ics), TO B 9TOM Crny4ae OH 3ame-
HAET LMKNbl ucnbitanun Il n 1V

b) koraa kpaTkoBpeMEHHO A0NYCTUMBINA TOK, HOMUHAanNbHaA paboyan oTKMoYaoLWwasn CnocoBHOCTb U HOMU-
HanbHas nNpeaenbHas OTKMoYaloLLas cnocoOHOCTL NPU KOPOTKOM 3aMblKaHUM MMEIOT OAUHAKOBOE 3HAYEeHue
(low = Is = Iy), TO B 9TOM Crny4ae OH 3aMeHSAET LUMKNbl UCnbiTaHui II-1V.

B cocraB 3TOro UMkna BXoaaT creayoLme UCMbITaHUS:

McnbiTaHus MyHKT
MpoBepka pacuenuTenen TOKOB Neperpysku 8.3.8.1
HoMMHanNbHbIN KPaTKOBPEMEHHO AONYCTUMbIA TOK 8.3.8.2
HomMmuHanbHas paboyas oTknovatoLas cnoco6HOCTb NpyU KOPOTKOM 3aMblKaHWK 8.3.8.3
MpoBepka paboTocnocoGHOCTH 8.3.84
MpoBepka aneKkTpuyeckon NPOYHOCTU U30NALUN 8.3.8.5
MpoBepka npeBbiLIEHUst TEMNEPaTYPhbI 8.3.86
MpoBepka pacuenuTenen TOKOB Neperpy3ku 8.3.8.7

Yucno nognexxawmx UCnbITaHMIo 00pa3LOB M YCTaBKU pacuenuTenen ¢ perynupyemon yCTaBkoW AOSDKHbI
cooTBeTCcTBOBaTL Tabnuue 10.

8.3.8.1 MpoBepka pacuenuterneii TOKOB Neperpysku

Cnepyet npoBepuTh cpabaTtbiBaHUe pacuenuTenen TOKoB neperpy3ku no 8.3.5.1.

8.3.8.2 UcnbiTaHUe Ha HOMUHATNbHbIA KPATKOBPEMEHHO AONYCTUMbINA TOK

Mocne ucnbitanus no 8.3.8.1 HeobxoaAMMO UCMbITaHWE NPU HOMWUHANBLHOM KPaTKOBPEMEHHO AOMYCTUMOM
TOke no 8.3.6.2.

370 ucnbiTaHue He TpebyeTca npPoBoAUTL Ha 06pa3uax ¢ MUHUMAMNbHLIM 3HAYEHUEM /n, YKa3aHHbIM
B Tabnuue 10.

8.3.8.3 McnbiTaHne Ha HOMUHANbHYK pPaGouyl0 OTKAOYAKIWYH) CMOCOGHOCTb NMPU KOPOTKOM
3aMblKaHUN

Mocne ncnbitanus no 8.3.8.2 Heobx0aAUMO UCNbITAHWME NPU HOMUHANBHOM paboyen OTKMIoYaKoLWeNn cnocoot-
HOCTU NMPU KOPOTKOM 3amblikaHuu no 8.3.4.1 npu HanbonbLuem HaNPSHXXEHUN, BO3ZMOXKHOM MPU HOMUHANbHOM
KPaTKOBPEMEHHO AOMYCTUMOM TOKE. ABTOMATUYECKMN BbIKMIOYATENDL AOSHKEH 0CTaBaTbCA 3aMKHYTbIM BCE
BpEeMsi, COOTBETCTBYIOLLIEE MaKCUMAasIbHO BO3MOXXHOW BPEMEHHON yCTaBke pacuenuTens TOKOB KOPOTKOro
3aMbIKaHUA C KPAaTKOBPEMEHHOW 3a4EePXKON BPEMEHMU.

Bo BpeMs 3TOro ucnbiTaHUA pacuenutens CBEPXMrHOBEHHOIO AeNCTBUA (NPU €ro HanNM4nMu) He AOSHKEH
cpabarbiBaTb, @ pacuenuTesib TOka BKIIOYEHUs (Npu ero Hanmuum) AoskeH cpaborarhb.

8.3.8.4 NMpoBepka paboTocnOoCcOGHOCTU

Mocne ucnbitanus no 8.3.8.3 agomkHa ObITb NPoBEPEHa PaboTocnoco6HOCTL Mo 8.3.4.2.

8.3.8.5 MpoBepka aneKTpu4eCcKon NPOYHOCTU U3ONALMN

Mocne ucnbiTanus no 8.3.8.4 cneayet NPOBEPUTL ANEKTPUUECKYIO NMPOYHOCTbL usonauyum no 8.3.3.5. [ina
aBTOMAaTUYECKMX BbIKNiOYaTene, NPUroAHbIX ANA pa3beAuHEHUs, AODKeH ObiTb W3MEepeH TOK YTeuku
no 8.3.3.5.

8.3.8.6 NpoBepka npeBbIWLIEHUA TEMNEPATYPbI

Mocne ucnbitanna no 8.3.8.5 cneayetr npoBepuTb NpeEBbILLEHWE TeMnepaTtypbl BbiBOAOB No 8.3.2.5.
MpeBbiLieHne TemnepaTypbl He AOMKHO ObITb Gonee 3HaveHus, ykasaHHoro B Tabnuue 7. B aToii nposepke
HET He0OX0AUMOCTH, €CNK ANA AaHHOTO pa3mepa pamku ucneiraHue no 8.3.8.3 npoBeaeHo Ha aBToMaTuYe-
CKOM BbIKNIOYaTene ¢ MUHUMarbHbIM /, WM NPU MUHUMANbLHOW YCTaBKe pacuenuTens TOKOB Neperpysku.

8.3.8.7 MpoBepka pacuenuternei TOKOB Neperpy3ku

Mocne ucnbitanusa no 8.3.8.6 u nocneayowero oxnaxaeHusi crneayeTt nNpoBeputb cpabarbiBaHue pacue-
nutenemn TOKoB neperpy3sku no 8.3.3.7.
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CoO0TBeTCTBEHHO cpabaTbiBaHME pacuenuTenen TOKOB MEeperpyskn AOJHKHO MPOBEPATHCA Ha KaXKaoM
nomnioce oTAEeNbHO B COOTBETCTBUM € 8.3.5.1, 32 NCKNIOYEHMEM TOr0, YTO UCMbITATENbHbIN TOK AOMKEH COOT-
BETCTBOBATb 2,5-KpaTHOMY 3HAYE€HUIO WX TOKOBOW YCTaBKU.

8.4 NpueMo-cAaTOYHbIE UCNbLITAHUA

OnpeaeneHne nNpMemo-caaTo4HbIX ucnbiraHnin — no |IEC 60947-1 (nyHkTbl 2.6.2 u 8.1.3).

OHu BKINIOYAIOT B ce6A cneayowme BUabl UCMbITAHUNA:

- MexaHuueckoe cpabartbiBaHue (cMm. 8.4.1);

- NpoBepKa KanubpoBKkKW MakcumarnbHbIX pacuenuTenei Toka (cM. 8.4.2);

- NpoBepka cpabarbiBaHUA MUMHUMATNbLHbLIX pacuenuTenen HanpsXKeHUs U He3aBMCUMBIX pacuenuTenemn
(cm. 8.4.3);

- AOMOMNHUTENbHBbIE UCNLITAHUS NSl aBTOMAaTUYECKMX BbIKIIOHaTenen ocratouHoro Toka (ABOT) no npuno-
»xeHuto B (cMm. 8.4 .4);

- NPOBEPKA ANEKTPUYECKON NPOYHOCTU M30MnALuKn (CM. npumeyvaHue) (cm. 8.4.5);

- NPOBEepKa BO3AYLUHbIX 3230pOB (CM. 8.4.6).

MpuMevyaHune — ECnn NoCcTOAHCTBO M30NALNOHHLIX CBOICTB NOATBEPXKAESHO KOHTPOSIEM MaTepuanos U Npous-
BOACTBEHHbLIX NPOLIECCOB NPU U3rOTOBMIEHUW annapaToB, ykasaHHble NPUEMO-CAATOUHbIE UCMLITAHUS MOTYT BbiTb 3aMe-
HeHbl BEIGOPOYHBIMU UCNBITAHUSIMU COMTIAacHO yTBEPXAEeHHOMY niaHy oT6opa obpasuos (cMm. IEC 60410).

OpaHako npoBepka cpabaTbiBaHUs, OCYLLECTBRNAEMAan U3roTOBMTENEM B NpoLecce npon3soactsa nunu
npu Apyrux Buaax npueMo-caTouHbIX UCNbITAHUNA, MOXET 3aMEHUTb BbILLENEPEYNUCNEHHbIE UCNBITaHUS NPU
cobniogeHun yCnoBui UCTILITAHUI W YUCAEe onepaunuin, He MeHee yKa3aHHbIX.

UcnbiTanusa cornacHo 8.4.2, 8.4.3 un 8.4.4 nOmMKHbI NPOBOAUTLCA C pacuenUTenAMu, YCTaAHOBAEHHLIMK
B aBTOMAaTMYECKUI BLIKIIOYATENb UMM B COOTBETCTBYIOLLEE UCNbITaTENbHOE 000pyaoBaHue, Moaenupyiolee
noBeAeHue aBTOMaTUYECKOro BbIKNOYaTens.

B koHTekcTe ucnbitanuin no 8.4.1, 8.4.2, 8.4.3, 8.4.5 unn 8.4.6 TepMUH «aBTOMATUYECKUE BLIKINKOYATENU»
oxeatbiBaeT ABOT, rae 310 NpUMEHUMO.

8.4.1 cnbiTaHuA Ha MexaHn4eckoe cpabaTbiBaHue

Mcnbiraiua no 8.4.1.1 n 8.4.1.2 normkHbl NPoBOAUTLCA 03 Toka B LiEeNU rMaBHbIX KOHTAKTOB, 38 UCKIIOYe-
HWeM criy4aes, korga oH Tpebyetca ans cpabaTbiBaHMA pacuenutenein. B npouecce nCnbITaHWin He AOMKHbI
BbIMOMNHATLCA Pa3nUYHbIE PEryNMPOBKKU, a cpabaTbiBaHWEe AOJHKHO COOTBETCTBOBATHL YCTAHOBIIEHHLIM TPe6o-
BaHUAM.

8.4.1.1 CnepytoLume UCMLITaHNSA AOMKHbI ObiTb NPOBEAEHbI HA aBTOMATUYECKMX BLIKMIOYMATENSAX C PYYHbIM
ynpaBneHuem:

- B€ onepaunmn 3aMblKaHNSA-pa3mblKaHus;

- ABe onepaumm cBOOOAHOTO pacLenneHus.

MpumMmevyaHne — OnpeaerneHme MexaHU4eCKoro KOMMYTaLMOHHOrO YCTPOCTBa co cBOGOAHBIM pacLenneHnem
(cM. IEC 60947-1 (nyHKT 2.4.23)).

8.4.1.2 CneayoLme UcnbiTaHUA AOMKHbI ObITb MPOBEAEHbI HA ABTOMATUYECKMX BbIKMIOYATENAX C AUCTaH-
LUMOHHbIM ynpasneHnem npu 110 % MakcUMarnbHOro HOMUHAaNbHOTO HaNPSHXKEHUS MUTAHUA LENu ynpasneHus
W/ HOMWUHANbLHOTO AABMEHUSA CUCTEMBI U NPKU 85 % MUHMMANbLHOIO HANPSHKEHUA Lenu ynpasrieHus u/mmm
HOMWHANbHOTO AAaBEHNUS CUCTEMBI:

- ABe onepauumn 3aMblkaHNSA-pa3mblKaHus;

- ABe onepauumn cBOOOAHOTO pacLenneHus;

- ANs aBTOMaTUYECKUX BbIKNOYaTenen ¢ aBToMaTu4eCckum NOBTOPHLIM BKSIIOMEHUMEM — ABE onepauun
aBTOMAaTUYECKOro MOBTOPHOIO BKIOYEHUS.

8.4.2 MpoBepka kKaNMGpPOBKM MaKCUMarbHbIX pacuenuTenen Toka

8.4.2.1 PacuenuTtenu c o6paTtHO3aBUCUMOWN 3a4ePXKKOW BPEMEHU

MpoBepka kannbpoBku pacuenuTenei ¢ 06paTHO3aBMCMMON 3aEPXKKO BPEMEHM 4OMKHA NPOBOAUTLCA
npu yCTaHOBIEHHON KPATHOCTU TOKOBOW YCTaBKW ANA ONPEAENeHus TOro, YTO BPeMs pacuensieHus cooT-
BETCTBYET (B npeaenax AONyCKOB) KPUBOM, YKA3aHHOW U3rOTOBUTENEM.

3T1a npoBepka MOXET BbINOMHATLCA NPpU NOBON noaxoasLlen TeMnepatype ¢ BBeeHUeM COOTBETCTBY-
IOLLMX NOMPAaBOK NMPU OTKMOHEHUU OT KOHTPONbHOW Temnepatypsbl (CM. 4.7.3).

8.4.2.2 Pacuenutenn MrHOBeHHOro AeMCTBUA U C He3aBUCUMOM 3a4ePXKOW BpeMeHun

lNpoBepka kanubpoOBKM pacuenuTenein MrHOBEHHOTO AENCTBUSA M C HE3aBMCUMOW 3a1€PXKKOW BPEeMEeHU
JI0IDKHA BbISIBUTL HecpabaTtbiBaHue u cpabaTtbiBaHue pacuenutenei npu 3Ha4eHnsx Toka, ykasaHHbix B 8.3.3.1.2
n 8.3.3.1, nepeuncneHue a), B 3aBUCUMOCTU OT NPpUMEHeHus1, 6e3 usmepeHust BPEMEHU OTKITIOUEHUS.
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McnbITaHust MOryT NPOBOAMTLCS MYTEM HAarpy3ku UCNLITATENbHLIM TOKOM [IBYX MOMIOCOB, COEAUHEHHbIX
nocriefoBaTenLHO, G MPOBEPKOM BCEX BO3MOXHBLIX KOMOWHALMIA NOMIOCOB, MMEIOLLMX PacuenuTenu, unu
MyTEM Harpysku UCMbITaTENbHLIM TOKOM OTAENBHO KAXAOTO NOMKCA, MMEIOLLIErO pacLienuTenb.

OauH 13 cnocoGoB ONPeaEneHns YPOBHA pacuenneHns COCTOUT B nojjaye MeAneHHO BO3pacTalowero
UCMLITATENBHOTO TOKA, HAYMHAA OT BEMUUYMHDBI HUXKE HWKHErO Npeaena A0 BenuuuHbl pacuenfieHs asToma-
TUYECKOTo BbIKMoYaTens. PacLenneHne A0mMKHO NPOMCXOANTL MEXAY HMKHUM W BEPXHUM Npeaenamu ucnbl-
TaTenbHOro TOoKa.

8.4.3 MMpoBepka cpabaTbiBaHUA MUHUMASIBHOTO pacUenuTens HanpsDkeHUs U He3aBUCUMOTO
pacuenurens

8.4.3.1 MMHUManbHbIA pacuenuTenb HaNPAXXeHUA

McnbiTaHusi 4OomkHbl NPOBOAMTLCA AN NPOBEPKM COOTBETCTBUSA paboThl pacuenutens TpeboBaHUAM
IEC 60947-1 (nyHkT 7.2.1.3) cneaytowwimm obpa3som.

a) HanpsbkeHue yaepxaHus

Pacuenutenb AOMKEH 3aMKHYTLCA NMPU HaANPSHKEHUU, COOTBETCTBYIOLIEM 85 % MMHMMANbLHOTO HOMU-
HanbHOro HanNpPsXeHUa NMTaHUA Lenu ynpaBneHus.

b) Hanps>xeHue oTnyckaHus

Pacuenutenb AOMKEH PasOMKHYTbCS, KOrAa HanpsbkeHne MeANeHHO NMOHWXKAETC A0 3HAYeHus, CooT-
BeTcTBylowero npegenamM 70 % u 35 % HOMUHANBLHOrO HANPSXKEHUA MUTAHMA LENU yNpaBreHus, perynupy-
€MOro C y4eTOM HeobX0aMMOCTK cpabaTbiBaHUSA B YCNOBUSX, yKasaHHbIX B 8.3.3.3.2, nepeuncneHue c) i).
Mpu aTom BEpPXHWI Npeaen AOHKEH COOTBETCTBOBATb MUHUMASILHOMY HaNpsHKEHUIO AManasoHa, a HWKHUM
npeaen — MakcuManbHOMY HanpsHKEHUI0 AnanasoHa.

8.4.3.2 HesaBucuMebli pacuenuternb (Ha pasMblikaHue)

McnbiTaHne AOMKHO NPOBOAUTLCA ANA NpoBepkM cpabatbiBaHMS pacuenuTenss B COOTBETCTBUM
¢ IEC 60947-1 (nyHKT 7.2.1.4). AcnbITaHMe MOXET BbINONHATLCA NpuU MOOON noaxoasLen TeMmneparype, npu
NOHMKEHHOM WUCMbITATENLHOM Hanps>XXeHUUM C y4eTOM HENPeMEHHOro cpabaTbiBaHUsi pacuenuTens B yCrno-
BUSIX, YKa3aHHbIX B 8.3.3.3.2, nepeuuncnenue d). Ecnu pacuenutens UMeeT AnanasoH HOMUHAIbHbLIX HaNps-
XKEHWUIN NUTaHUS Lenu ynpasneHus, TO NOHUXEHHOE UCTNbITATEfIbHOE HanpshKeHWe AOIDKHO COOTBETCTBOBATH
70 % MWUHMMANbLHONO HOMUHAMNbLHOMO HaMPSXKEHWUA NUTAHUA Lenu ynpaBneHus.

8.4.4 lononHuTenbHble ucnbiTaHua ana ABOT

Ona ABOT unu npubopoB Ans 3almMTbl OT OCTAaTOMHOIO TOKa cneayet NpoBOAWUTL creayolwme aAonon-
HUTENbHbIE UCMbITAHUS:

a) CpabaTblBaHWe YCTPOINCTBA 9KCMyaTALMOHHOIO KOHTPONS

ABOT pomkeH nogeepratbCa ABYM ONepaumsiM 3aMblKaHUS-pa3MblKaHUA Unu B cny4ae npubopos ans
3aLMTbl OT OCTATOYHOrO TOKa — ABYM OnepauusiM NpUBEAEHUe B UCXOAHOE MOMOXEHNe — pasMblkaHue, pac-
LUenneHne BPYYHYIO YCTPOWCTBA 3KCMIyaTauuoOHHOro KoHTponsa ¢ ABOT npu HaumeHbllemM HOMMHANbHOM
paboyeM HanPsAXKEHUN.

b) MpoBepka kanuBpOBKM pacLENNSAIOLLETO YCTPOICTBA OCTAaTOYHOrO Toka ABOT

Mcnonb3ys nepemMeHHbI CUHycomaanbHOM OCTaTOUHbIA TOK, HE06X0AUMO NPOBEPUTD, YTO:

- ABOT He pacuennserca octatoyHbiM TOKOM 0,5 [, B KaXgoM nontoce 0TAENbHO, NPU MUHUMANBHON
YCTaBKe /,n, €CNU perynupyeTcs;

- ABOT pacuennsieTcs 0CTaTO4HbIM TOKOM [, B K&XXAOM MOMOCe OTAENLHO, NPU MUHUMANbLHOMW yCTaBke
Ian, €CNIN perynupyeTcs.

8.4.5 VcnbiTaHMe 3neKTPUYeCKON NPOUYHOCTH U3ONALUU

YCnoBus UCMbITAHUIA AOMKHLI COOTBETCTBOBATL TpeboBaHusm |IEC 60947-1 (8.3.3.4.1, nepeuncnenue 1)),
33 UCKNIOYEHUEM TOTO, YTO MUCMONb30OBAHNE METANMMYECKOW NNeHKU He TpebyeTtcsa. McnbiTaTenbHoe Hanps-
XKEeHWe JOMKHO NPUMEHATLCA criegytowumM obpasom:

- MpU Pa3soOMKHYTOM aBTOMAaTMYECKOM BbIKMIOYATENE — MeXAy KaXKAOW napoi BbIBOAOB, dNEKTPUYECKU
COEAMHEHHbIX Mexay coBOM, KOraa KOHTaKTbl aBTOMATUHECKOTO BbIKIIOHYATENSA 3aMKHYTbI;

- MpU 3aMKHYTOM aBTOMaTUYECKOM BbIKNoYaTene (4ns aBTOMaTU4eCKUX BbIKNOYaTENEN, He MMEIOLLUX
SMEKTPOHHBIX Lienein, COEANHEHHBIX C MMaBHbIMKA NOMOCAMM) — MEXAY BCEMU CMEXHBIMU MOMOCAMU U KaXKabIM
MOJIFOCOM U KOPMYyCOM, ECNU NPUMEHUMO;

- NpU Pa3oOMKHYTOM aBTOMaTMYECKOM BbIKMOYaTene (4nA aBTOMaTUYeCKUX BbIKIoYaTeneil, B COCTaB
KOTOPbIX BXOAAT 3MIEKTPOHHbIE LienuU, COEANHEHHbIE C rMaBHbIMM MOMNIOCAMU) — MEXAY BCEMU CMEXHLIMM
MOJIOCaMMN 1 KaXdbiM NOMIOCOM U KOPMYCOM, €CnU NPUMEHUMO, MMBO CO CTOPOHLI BBOAA, NUOO CO CTOPOHBI
BbIBOJA, B 3aBUCMMOCTU OT PACMONOXKEHUA IMEKTPOHHbLIX KOMMNOHEHTOB.
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B kayecTBe anbTepHaTMBLI JOMYCKAETCA OTCOEAMHEHNE BMEKTPOHHbIX LIeNen, COeANHEHHBIX C rMaBHbIMK
nontcamMm, B 3TOM Criy4ae UCnbITaTeNbHOe HanpsiXXeHne AOMMKHO NPUMEHSATLCS, KOraa aBTOMaTUMECKMIA BbIKIIO-
yaTenb HaxoAUTCA B 3aMKHYTOM MOSIOXEHUW, MEXAY KaxabIM MOSIIOCOM M COCEAHUM NOMAKOCOM (aMKu) U MEX-
AY KaxgbIM MOSIOCOM M PpaMKOW, €CNv NPUMEHAETCA.

Heobxoammo mcnonb3oBate METOA UCMLITAHUIA NO NepedncneHnsM a), b) unm ¢), Nno yCMOTPEHMIO U3ro-
TOBUTENSA:

a) Cnegyet BbINOMHUTL 1BA UCMNbITAHUS:

1) MMnynbCHOE BblAepXXMBaeMoe Hanps>keHue

WcnelTaTensHOe HanpsbkeHue JOIMKHO ObiTh He MeHee 30 % HOMUHANbHOTO MMMYBCHOTO BbiAEPXMBAEMOro
HanpskeHus (6es koadhdumuMeHTa BbICOTHON KOPPEKLMM) UM MUKOBOTO 3HaYeHusi, paBHoro 2U;, B 3aBucu-
MOCTM OT TOr0, Kakoe U3 3TUX 3HAYEeHMIn BornbLue.

2) BelaepxnBaemMoe HanpskeHWe NPOMbILLIIEHHON YacCTOThl

McnbiTaTenbHblii annapat AOfMKeH COOTBETCTBOBAaTb ykasaHuaMm IEC 60947-1 (nyukt 8.3.3.4.1, nepe-
yucneHue 3) b)), 3a ncknNOYEHEM TOro, YTO pacLenneHme MakCUManbHOro ToKa AOMMKHO GbiTb YCTaHOBNEHO
Ha 25 mA. OgHako No yCMOTPEHUIO M3rOTOBUTENS U3 COOBpaXeHuin 6e30nacHOCTU MOXHO WUCNONb30BaTb
MCNbITATENbHbIA annapart MeHbLUeW MOLLUHOCTM WUNKN YCTAHOBKU pacLUEnneHusl pene mMakcumanbHOro Toka.
Hanpumep, aAna TpaHcdopmatopa ¢ TOKOM KOPOTKOro pacuennenus 40 mMA MakcumanbHas HacTpouka
pacuenneHnss pene mMakcMmMarnbHOro Toka AormkHa coctasnath (5 £ 1) MA.

3Ha4yeHne UCMbITaTeNbHOIO HaNPsHKEHUs [OMKHO ObiTb 2U, MakCUMyM, C MUHUMAnNbHbIM 3HAYEHUEM
1000 B adhpeKTMBHOrO HanpspkeHWUsi, NPUMEHSAEMOro B TeYeHne He meHee 1 ¢. Pene makcuManbHOro Toka
He JOMKHO pacuennaTbes.

b) OA4HO ncnbITaHWE MPOMBILLNIEHHOW YaCTOTbl B COOTBETCTBUM C MpeablAYLLUMM NEPEYNCIIEHNEM a) 2)
C TaKUM UCMbITATENbHLIM HaMNPSXXEHUEM, MPU KOTOPOM MUKOBOE 3HAYEHUE CUHYCOMAANbHOM BOMNHbI COOTBET-
CTBYET HanbonbLueMy U3 NUKOBLIX 3HaYEHWIt cneaytowux nokasarenei: 30 % Uy, 2 U, Ue yare M 1000 B
9O PEKTUBHOIO HaMpPsHKEHUS.

¢) Ucnbitanne conpotusnexnusa usonsumn npu 500 B noctosiHHoro Ttoka. COnNpOTUBINEHME WU3OMSALIMU
AOMMKHO ObITb HEe MeHbLue 1 MOM B noBoK TOYKe.

Ecnu anekTpousonsuMoHHbIE CBOWCTBA NPOXOAAT UCMbITAHUA B COOTBETCTBUM C MIIaHOM oTOopa 06pasLoB
no npumMevaHunio K 8.4, UCMNbITaHUE BbIAESPXKUBAEMOrO HANPSHKEHUS NPOMBILLITEHHOW YaCTOTbl JAOIMKHO MPOBO-
AUTBCA B COOTBETCTBUM C 8.4.5, npeablayuiee nepeyncneHue a) 2), HO Npu UCNbLITaTENbHOM HaNpPSDKEHUM
B cooTBeTCTBUM C |IEC 60947-1 (Tabnuua 12A).

8.4.6 lcnbiTaHMe NO npoBepke BO3AYWHbLIX 3a30POB MEHbWeE 3HAY€HWW, COOTBETCTBYHOWMNX
IEC 60947-1 (Tabnuua 13, cnyvaii A)

Mo IEC 60947-1 (nyHkT 8.3.3.4.3), 32 UCKIIOYEHMEM TOIO, YTO B LENSAX HACTOSALLEro cTaHaapra gaHHoe
UCMbITAHUE AOIPKHO BbiTb NPUEMO-CAATOUHbIM.

MpumevyaHne — Cnyvail BO3AYLLUHLIX 3a30poB, 60MNbLIMX UMK paBHbLIX NpuBeaeHHbIM B IEC 60947-1 (Tabnuua
13, cny4ait A), BXOAUT B ONUCAHUE UCTbITaHWiA B 8.4.5.

8.5 CneunanbHbie UCNLITAHUA: HA BO3AEUCTBUE BNAXHOIO TEeNna, B COMeBOM TyMaHe, Ha BUOpauvio
nynap

Cnepayiowpme cneumanbHble UCMLITAHUA AOJDKHLI NPOBOAUTLCA MO0 NO YCMOTPEHUIO U3roToBUTENs, Nubo
Nno COrnacoBaHuWIO Mexay usrotosuteneMm u norpedutenem (cm. IEC 60947-1 (nyHkT 2.4.6)). B kauyectBe
cneunanbHbiX UCNbITAHUIN Takne AONOSIHUTENbHbLIE UCTILITAHUSA HE ABMAIOTCA o0s3aTtenbHbIMUM, U aBTOMAaTH-
YeCKU BbIKNOYATENb HEe AOSHKEH COOTBETCTBOBATL TPEOOBAHUAM 3TUX UCMLITAHUIA, YTODOLI YA0BNETBOPSATL
NONOXEHNAM HaCTOALWEro CTaHaapTa.

Mo IEC 60947-1 (npunoxeHue Q).

Ecnu no IEC 60947-1 (tabnuua Q.1) Tpebyetca npoBepka pabotocnocobHocTn. OHa AOMKHA BLIMOI-
HATLCA C NOMOLLBIO NPUEMO-CAATOUHbIX UCTLITAHMIA B COOTBETCTBUM C 8.4 HACTOALLEro CTaHaapTa, 3a UCKIIo-
YEeHUEeM MCMbITAHNIA HA INEKTPUYECKYI0 MPOYHOCTL M3onsaumMn no 8.4.5, atu ucnbiranua sxoaaTt B IEC 60947-1
(tabnuua Q.1).

Mpu ucnbiTaHUKU Cyxum TENIOM aBTOMATMYECKUIA BbIKMOYATENb AOIMKEH ObiTh 006ecToyeH (IEC 60947-1,
Tabnuua Q.1, cHocka €)). Ecnu ycTaHOBNEH MMHUMANbHBLIA PAcCLENUTENb HAMpPsHKEHUA, K HEMY AOSHKHO
ObITb NOABEAEHO HOMUHANbLHOE HanpsbkeHue. B TeueHne nocnegHero yaca UCNbITAHUI BbIKAOYaTENb 40N-
>XeH paboTaTb B COOTBETCTBUM C 8.4.1.

Bo Bpems ucnbitTaHus snaxHbiM TennoM (IEC 60947-1, Tabrmuya Q.1, cHocka g)) hyHKUMOHANbHLIE UCNbI-
TaHWA COCTOAT U3 MexaHn4eckux onepauuin no 8.4.1 HacTosiero craHaaprta. Ecnu nMelotTca Tonbko cpea-
CTBA PYYHOrO yNpaBneHus, 3TO UCNbITAHUE MOXET ObITb NPOBEAEHO B HA4Yane Crieayowero oTonUTENbHOro
nepuoaa.
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OpraH ynpaBneHusa

MonoxeHne KHOMKM "BKIOYEHO" MonoxeHne pykoAaTKN "BKIOYEHO"
Bbikntoyatesnb Bbikntoyartesnb
C 3aMblKaloLEen KHOMKOM C 3amMblKalouleli PYKOATKOM

1) OpraH ynpaB/aieHUss MoOXeT ObITb N060I ANUHBLI 4N HOPMaNbHOW onepauun 3aMblKaHUSA.

2 HasHauyeHue XeCTKOro akpaHa — MpensiTcCTBOBaTb MonajaHuio BbIGPOCOB M3 APYIMX 30H, KPOME PYKOSITKM U KHOMKW,
Ha NONM3ITUNEHOBY NAEHKY (He TpebyeTca ANA UCMbITAHUS B MHAMBUAYaANbHOU 060M0uKe).

3 XKecTkuit akpaH u QpoHTaNbHas YacTb MeTas/IM4eckoro akpaHa MOryT GblTb 06beUHEHbl B €UHY TOKONPOBO-
LAWY MeTan/Myecky NaacTuHy.

4 BbinonHeHa u3 N060ro NOAXOASILLEr0 XEecTKoro MaTtepuana Ansi npejoTBpalweHnss npo6os NoAU3TUIEHOBONA
NAEHKU.

PucyHok 1 — Cxema ANns WCNbITAHUA Ha KOPOTKOE 3amMblkaHue (coefuHeHus kabenei He nokasaHbl)
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MpunoxeHue A
(obsazarensHoe)

CornacoBaHue B yCNOBUSIX KOPOTKOIO 3aMbIKaHUS MeXAy
aBTOMAaTU4YeCKUM BbIKNIOYaTenem 1 ApyruMm yCTpoMCTBOM 3allUThbI
OT KOPOTKOro 3aMblKaHUSl, 06 beANHEHHbIMU B O4HOU Lenu

A.1 BeBegeHune

Ans o6ecnevyeHuns cornacoBaHus B YCHOBUSIX KOPOTKOFO 3aMblKaHUS MeXAY aBTOMATUYECKUM BbIKNOYa-
Tenem C71 u ApyruM yCTPOMCTBOM 3aluuTbl OT KOPOTKOrO 3ambikaHus (nanee — Y3K3), 06beAMHEHHbIMU
B OAHON Lenu, HeoGX0AMMO YUUTbLIBATh XapaKTEPUCTMKN KaXKA0ro U3 YCTPOICTB, TAKXKE KaK M UX NOBeeHUe
B 3TOM 06bLEANHEHUN.

MpumeyaHune — Y3K3 MoxeT BKNOYaATb AOMONHATESbHbIE 3aLUWUTHBIE YCTPOWCTBA, HANPUMeEp perie Neperpysku.

Y3K3 MOXeT COCTOATb U3 MNaBKOro npefoxpaHuTens (MNu KOMMIEKTa NnaBKuX npeaoxpaHuTenen)
(cm. pucyHoK A.1) unu Apyroro aBToMaTM4eckoro Boikmioyarens C2 (CM. pucyHku A.2-A.5).

CpaBHeHWe MHAUBMAYArbHBIX PAab0OUMX XapaKTEPUCTUK KaXKA0ro M3 ABYX 00bEeAMHEHHbIX YCTPONCTB MOXET
ObITb HEAOCTATOYHLIM, NO3ITOMY HE0OxoAMMO O0OpaTUTL BHUMAHWE HA NMOBeAeHWe 3TUX ABYX YCTPONCTB,
BKJIIOYEHHbIX NOCNEA0BAaTENbHO, NOCKONbLKY MOMHLIM CONPOTUBNEHNEM YCTPOWCTB HE BCEraa MOXKHO NpeHe-
Opeyb. PekomeHayeTcs 9T0 yuuTbLIBaTh. [Nsi TOKOB KOPOTKOIO 3aMblKaHUSAA pEKOMEHA0BAHO BMECTO BPEMEHU
caenarb CCbUIKY Ha Pt MpeanoytuTensHble MOAENU ANA NPEACTaBAEHUS XapaKTePUCTUK TOKA OTCEYKU U
CKBO3HOWM 9HEeprum (Izt) npuBOAATCA B NpunoxeHum K.

AsTOMaTu4yeckuin Bbiknoyarens C1 yacto coeguHeH nocneaosaTenbHO ¢ apyrum Y3K3 no npuuuHe
cnocoba pacnpeaeneHus aHepPruu, NPUHATOrO ANA AaHHOW YCTaHOBKM, UMK BCNEACTBUE TOrO, YTO OTKAOYa-
I0LLAasa CMOCOBHOCTL NPKU KOPOTKOM 3amblkaHUM 0AHOT0 C1 MOXeET ObITb HEAOCTATOUHON ANA NPEANOKEHHOTO
HasHayeHus. B Taknx cniydasax Y3K3 MoxeT ObITb yCTAHOBMEH B yaaneHuu ot C1. Y3K3 MoxeT 3awmwarb
TIMHUIO MUTaHMA HECKOSIbKUX aBTOMAaTMYecKux Boiknouvarenen C1 wnu Auwb OAHOrO aBTOMAaTU4ECKOrO
BbIKIIOYATENA.

B TakoMm cnyvae noTpeGuTento UM KOMNETEHTHON crnyx0e NPUXOAUTCA YUCTO TEOPEeTUYECKW NPUHUMATbL
pewieHme 0 cnocobax LOCTMXKEHUSI ONMTUMAaNbHOTO YPOBHSI COrmacoBaHusi. [lJaHHOE MpPUNOXXEHUE AOIMKHO
CNoco6CTBOBATL NMPUHATUIO TAKOTO PELUEHNUs U AaTb NPeAcTaBnexHue o Tune nHopMaLmm, KOTopylo U3roTo-
BUTENb AODKEH NPEAOCTaBUTb NOTEHUMANLHOMY NoTpebuTento.

B npunoxxeHun npuBOAATCA Takke TpeOOBaHUA K UCMbITAaHUSAM, €Cnu Ans npeanonaraemon obnactu
NPUMEHEHNUS OHU HEOOXOAUMBI.

TepMUH «KOOpAMHAUMS» BKIOYaeT B cebs paccMOTpeHue usbupartenbHocTu (cm. IEC 60947-1 (nyHKT
2.5.23), aTakke 2.17.2 n 2,17.3), a TaKke paccMOTpeHune pe3epsHou 3awwmTbl (CM. IEC 60947-1 (nyHkT 2.5.24)).

PaccmoTpeHue n3bupaTenbHOCTU MOXET ObiTb NPOBOAEHO TEOPETUYECKU UMK NYTEM UCMbITAHUIA (CM.
nyHKT A.5), B TO BpeMS Kak Ansi NPOBEPKU Pe3ePBHON 3aLLMTLI 0ObIYHO TPEOYIOTCA UCMLITaHUA (CM. NYHKT A.6).

B 3aBuCMMOCTU OT BbIOPAHHOTO KPUTEPUSA NpU MPOBEPKE OTKMoYaloLen cnocobHOCTM MPU KOPOTKOM
3aMblKAHMU BO3MOXHO YKa3aHUMe HOMMUHaNbHOW NpeAenbHOW OTKMYaloWwen CnocoOHOCTU MPU KOPOTKOM
3aMblKaHUK oy UM HOMUHAMbLHOW paboyen OTKNIYaLLEen CNOCOBHOCTM NPU KOPOTKOM 3aMblKaHUN .

A.2 O6nacTb NPUMEHEHNA U LUenb

HacrosiLee NpunoXxeHue Cny>XUT UHCTPYKUMER n opmynupyeT TpeboBaHUA No COrnacoBaHuio aBTo-
MaTUYECKUX BbIKMoYaTenen ¢ apyrmmm Y3K3, o6beAUHEHHbIMU B OAHON LEnu, Kak B OTHOLUEHUU u3bupa-
TENbHOCTU, TaK U Pe3epPBHOI 3aLmMThl. Lienb HacToALLEero NPpUnoXXeHs — YCTaHOBUTb:

- 0Bwue Tpe6GoBaHMs K COrnacoBaHMIO aBTOMATMYECKUX BbikNouaTenen ¢ apyrumm Y3KS;

- MeToAbl U UCNbITaHMA (eCnM HeOOXO0AMMO), NpeAHa3HayYeHHble ANA NPOBEPKW YCNOBUWA coOMogeHus
cornacoBaHus.

A.3 O6Lwme TpebGoBaHUA K COrnacoBaHUIO aBTOMaTUYECKOro Bbiknto4vatens ¢ apyrum Y3K3

A.3.1 OOwWwMe nonoxeHus

TeopeTuyeckn COrnacoBaHue AOIMKHO ObITb TakuM, YTOOLI BhikovaTens C1 cpabarbiBan oauH npu niobbix
3HaYEHNAX CBEPXTOKA BMNIOTb 40 HOMUHAIBHOW OTKIIOYAIOLLEN CNOCOBHOCTM NPKU KOPOTKOM 3aMbIKaHWUN g,
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M punmed4yaHune — Ecnu 3Ha4eHne OXnaaemMoro Toka noBpexaeHna B ,anHOI7I TOYKEe YCTaHOBKU HUXe HOMWHanbLHOM
I'Ipe,qu'IbHOIZ OTK.I'HOLIa}OLLLeVI cnocoBHoCTH Npn KOPOTKOM 3aMblKaHUU C1, MOXHO NpeanonoXnTb, YTO BKNKOYEHWE B LUenb
Y3K3 He cBsi3aHO € pe3epBHON 3aLUUTOI.

MpakTuyeckn nonyyaeTcsa cneayroLlee:

a) ecnu 3Ha4yeHue npeaenbHOro Toka usbuparensHoctu fs (cMm. 2.17.4) CMWKOM HU3KOE, CyLUecCTByeT
ONacHOCTb 21 HEHYXXHON NOTepU N3BMpaTenbHOCTH;

b) ecnu 3HayeHne oxmaaemoro Toka NOBPEXAEHUA B AAHHOW TOYKE YCTAHOBKW NPEBbLILLAET HOMUHAMbLHYIO
NpeAenbHYI0 OTKIIOYatoLWYyo CNOCOBHOCTb NpU KOPOTKOM 3aMblikaHun C1, Y3K3 gormkeH 6biTb BbiIbpaH Tak,
yT06bI NOBeaeHne C1 coorBetrcTBoBano A.3.3, a Tok cornacoeanus l; (cm. 2.17.6), ecnu umeetcs, yaoBne-
TBOpAN TpeboBaHmam A.3.2.

Foe ato BO3MOXHO, Y3K3 pomkeH pasmelwlatbcsl ¢o CTOpOHbl nutaHua C1. Ecnu Y3K3 pasmelleH
CO CTOPOHbI Harpy3ku, coeanHeHne mexay C1 n Y3K3 aomkHO 6biTb Takum, YToObl CBECTU K MUHUMYMY
OMacHOCTb BO3HUKHOBEHUS KOPOTKOrO 3aMbIKaHUS.

Il pnmedyaHne — E.J'IH 3aMeHAeMBbIX pacqenMTeneﬁ BCe BbllleyKadaHHOE MNPUMEHAKT B KaXX4OM KOHKPETHOM
cny4vae.

A.3.2 Tok cornacoBaHus

C TOYKM 3peHust pe3epBHOW 3aLUMUTbl TOK COrnacoBaHUA [y HE AOIMKEH MNPEeBbIlaTb HOMWUHANbHYIO
npeaenbHY OTKTIOYaIOLLYI0 CMOCOOHOCTL NPU KOPOTKOM 3aMblkaHuu I, 0TAENbHOTO C1 (M. A4).

A.3.3 MoBeaeHne aBTOMaTUYECKOrO BhiKNvaTena C1 B KomouHauuu ¢ gapyrumu Y3K3

[nsi BCex 3HaYeHMN MakCMMarnbHOro Toka, BnfoTh A0 OTKMOYAIOLWENn CNOCOBHOCTU NPU KOPOTKOM 3aMmbl-
KaHun kombuHauymmn, C1 gormkeH COOTBETCTBOBaTbL TpeboBaHuAM, a KoMOMHauua gomkHa otseyarts Tpebo-
BaHUAM 7.2.1.2.4, nepeuncnexue a).

A.4 Tun n xapakrepucTuku B3aumogencrayrouwiero Y3K3

Mo 3anpocy u3rotoBuTENb ABTOMATUYECKOrO BbIKIOYATENS AOIDKEH NPEAOCTABUTL MHPOPMALUMIO O TUNE U
xapaktepuctukax Y3K3, ucnonosyemoro ¢ C1, 1 0 MakCMMarnbHOM OXXMAAaeMOM TOKE KOPOTKOrO 3aMblkaHus,
Ha KOTOpbIN paccuyuTaHa koMOUHaUMst, Mpu 3aaaHHOM paboyem HanpsHKEHUN.

Moapo6Hoe onucanne Y3K3, ncnonb3oBaHHOro Ansi nobbiX NPOBEAEHHbIX UCMLITAHUIA, B COOTBETCTBUU
C HaCTOALWMM NPUMOXEHUEM, 8 UMEHHO: HAUMEHOBaHME M3rOTOBUTENS, 0003HAYeHne Tuna, HOMUHaNbLHOE
HanpsbkeHne, HOMUHAIbHLIA TOK W OTKIOYaloLWasa CnocoOHOCTb MPU KOPOTKOM 3aMbIKaHUU OOSKHbI ObITh
yKa3aHbl B MPOTOKOSE UCTbITAHWUN.

MakcumansHbIM YCNOBHBIA TOK KOPOTKOro 3ambikaHusa (cMm. IEC 60947-1 (2.5.29)) He AOmKeH npeBbl-
LWAaTb HOMUHANbHYIO NPEeAENbHYIO OTKMHOYAIOLLYH CMOCOOHOCTL NPU KOPOTKOM 3amblkaHun Y3K3.

Ecnun B3aumogencteyowmm Y3K3 saBndetcs aBTOMATUYECKMI BbIKNOYaTENb, OH AOIDKEH OTBe4aTb
TpeboBaHMAM HACTOALLEro CTaHgapTa unu nboro Apyroro COOTBETCTBYIOLLErO CTaHAapTa.

Ecnn B3ammogenicteyowmm Y3K3 saBnAeTca npeaoxpaHutenb, OH AOMMKEH oTBeyaTtb TpeboBaHuAM
COOTBETCTBYIOLLEr0 CTaHAapTa Ha NpefoXpaHuTenu.

A.5 MNMpoBepka nsbuparenbHOCTU

A.5.1 Obwee

MN3bupaTenbHOCTb OObIMHO MOXHO NPOBEPUTHL YMCTO TEOPETUYECKU, T. €. NyTEM CpaBHEHUA paboymx
xapaktepuctuk C1 un B3aumogerictayrowero Y3K3, Hanpumep, koraa s3anmogencreyowmm Y3K3 asnsetcsa
aBTOMAaTU4YeCKUit BbikntodaTenb C2 ¢ npegHamMepeHHON 3aAepKKon cpabaTbiBaHMA.

MarotoButenn C1, paBHO kak u Y3K3 4OSDKHbI NPeaoCcTaBUTb HEOOX0AUMYKO MHAOPMALMIO, KAaCatoLLyCA
COOTBETCTBYHOLLMX pPabouMX XapakTepuCTUK, NO3BONSAIOLLUX ONPEAENUTD /s ANA KXKA0W OTAENbHON KOMOUMHaUWK.

B onpeaeneHHbIX CryyYasx UCMbITaHa Ha /s MOTYT NPOBOAUTLCA B KOMOUHALIMK, HANPUMED:

- koraa C1 TOKoOrpaHu4mBatLLero Tuna, a C2 He cHabXXeH 3aJaHHOW 3a4EePXKKOM cpabaTbiBaHUS;

- koraa BpeMs cpabaTtbiBaHust Y3K3 meHbLUe, YeM BpeMsl, COOTBETCTBYIOLLEE OAHOMY nonynepuoay.

[na nonyyeHnsa Heobxoanumon nsbnparensHocTu, korga Y3K3 ABnseTca aBTOMaTMYECKMM BbIKIIOYaTeNemMm,
npeaHaMepeHHasi KpaTKOBPEMEHHAs 3aAepka MOXeT ObiTb Heobxoauma ans C2.

M36upatenbHOCTb MOXET ObITb YACTUYHONM (CM. A.4) MU NOMHOW BNMOTb A0 HOMMHANbLHOM OTKIOYatoLLEeN
CMOCOBHOCTU NPK KOPOTKOM 3aMblkaHum Iy, C1.

[nsa nonyyYyeHUst NONHOW CENEKTUBHOCTU XapakTepucTuka HecpabaTbiBaHus C2 unu npeaayropasi xapak-
TEPUCTUKA NPEAOXPAHMTENS AOIMKHA NPOXOAMUTb BbILLIE XapakTepUCTUkK cpabatbiBaHus (MONHOro BpeMexn) C1.

[lBa npumepa NonNHoW n3bupartenbHOCTU NPeacTaBfeHbl Ha pucyHkax A.2 n A.3.
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A.5.2 MpoBepka n3dbupaTenbHOCTU MeXAY aBTOMaTUYECKUMM BbIKITIOYATENAMMU

MpuMep cxembl Lenu AnsA AaHHbIX UCNbITAHUI NOKa3aH Ha pUCyHke A.7.

C1 MoxeT ObiTb aBTOMaTUYECKMM BbIKNIOYATENEM, COOTBETCTBYIOLUMM HACTOALEMY CTaHAapTy Wnu
apyromy cranaaprty IEC.

Ecnu aBTomaTtuueckuin Boiknouarenb C1 OCHalWEH perynupyembiMM MakCUmarnbHbIMWU pacuenuTensiMu
TOka, paboune xapakrepuCTUKM AOIDKHbI COOTBETCTBOBATb MAaKCUMAsIbHLIM YCTaBKaM Mo BPEMEHU U TOKY.

Ecnu aBTomaTtuueckuin Boiknodarens C2 OCHaLWEH perynupyembiMM MakCuUmarnbHbIMWU pacuenuTensiMu
TOKa, TO MpUMEeHseMble pabouue XxapakTepucTuku AOSDKHbI COOTBETCTBOBATb MWHUMAmNbHbIM YCTaBKam
rno BPEMEHU U TOKY.

[MpuMeYvaHUue — YKasaHHble BbllWe YCTaBKW pacuyenuTenei No3BonNAlT onpeAenuTb U3bupatenbHOCTb AN BCex
yCTaBOK pacLienutenei.

McnbiTaHnsa npu apyrux yctaekax pacuenutenei mMoryT ObiTb NpOBEAEHbI N0 YCMOTPEHUIO NPOU3BOAU-
Tens, Npu 9TOM YCTaBKW pacuenuTenei 40MmKHbl ObiTb YKa3aHbl B NPOTOKONE UCTLITAHUMA.

CoeauHutenbHble Kabenu AOMKHbI UCMONL30BATLCA, KaK ykazaHo B 8.3.2.6.4, 3a UCKINIOYEHUEM TOTO,
4YTO NnonHas anuHa kabenei MoxeT ObITb pacnpegeneHa mMexay CTOPOHOW UCTOUYHMKA NUTAHUSI U CTOPOHOM
Harpy3ku C1 u C2, kak yaobHo.

UcnbiTaHne gomkHo coctosATb M3 O-t-CO, onepauuio CO BbINOSHAIOT, 3aMblkas NocrneayoLlee ycrpon-
ctBo C1.

McnbiTaHne NpOBOAMTCS Ha YPOBHE OXMAAEMOro TOKa, ANs KOTOPOro NpousBoAMTENb 3as8un uabupa-
TenbHOCTb B3aumogencTensa C1 n C2. Tok He JOJPKEH NPEeBbIWAaTh HOMUHATbHBIN YCITOBHbIA TOK KOPOTKOrO 3a-
MblkaHust (cm. IEC 60947-1 (nyHKT 4.3.6.4)), ecnu npyUMEHMMO, ONpeaeneHHOro UCMNbITAHUEM, YKa3saHHbIM B
AB.3.

A.5.3 Oxupaemble pe3ynbTaTthbl

Mo IEC 60947-1 (nyHKT 8.3.4.1.7) (Npun OTCYTCTBUM NEPEKPLITUA MEXAY NOMIOCAMU UMK HA 3EMIIO).

Bo Bpemsi kaxkgoin onepauun C1 gomkeH cpabatbiBath, C2 — HeT. Ecnn kOHTakTbl C2 pa3MbIKaloTCA
MFHOBEHHO BO BpeMS Onepaluu, TO MHTEPBAN BPEMEHU MEXAY Hayanom KOPOTKOro 3amblKaHUSI U OKOHYa-
HUEM pa3sMblKaHUA KOHTAKTOB C2 aomkeH ObiTb He 6onee 30 mc. dPakTu4eckoe 3HayeHue AOIMKHO ObITb yka-
3aHO B NPOTOKOE UCMbITAHWNA.

B pesynbTtate ucnbitaHumnii C1 gomkeH cooteetcreoBath 8.3.5.3 n 8.3.5.4 (npoBepka anekTpuyeckomn
NPOYHOCTU U3ONALMKU U NPOBEPKA pacLEenuTenei TOKOB Neperpysku).

Kpome TOro, He06X04MMO MPOBEPUTEL BPYYHYIO UNW APYTMMU NOAXOAALLUMMU CNOCOGaMMU, UTO KOHTaKThI
C2 He npuBapunucs.

A.6 lNpoBepKa pe3epBHON 3alUThI

A.6.1 OnpeneneHue Toka cornacoBaHus

CootBeTcTBUE TPeOOBaHNAM A.3.2 MOXHO NPOBEPUTb CPaBHEHUEM pabounx XxapakTepucTUK aBToMaTu-
yeckoro BbiknodaTensa C1 u s3aumogencreyoLero Y3K3 Ha BCcex ycTaBkax aBTOMATUYECKOro BblKnovaTens
C1 u, ecnu Heo6xoa4UMO, Ha BCEX YCTaBKax aBTOMaTUYECKOro Bblknovatens C2.

A.6.2 MpoBepka pe3epBHON 3aWUTbI

a) MNposepka ncnblTaHUAMU

CootBeTcrBre TpeboBaHuAM A.3.3 06bIMHO NPOBEPSIOT UCMbITAHMEM NO A.6.3. B 3TOM cny4vae AOMmKHbI
ObITb COBMIOAEHbI BCE YCMOBUSI UCMbITAHUNA, NpuBeAeHHble B 8.3.2.6, npu perynupyembix pesucropax u
KaTyLUKax UHAYKTUBHOCTU ANS UCNbITAHUI HA KOPOTKOE 3aMblKaHUE CO CTOPOHbI NMUTAHUS B COEAUHEHUMN.

b) MNpoBepka cpaBHEHUEM XapaKTEPUCTUK

Ha npakTtuke, ecnu Y3K3 sBnsaerca aBTomatuyeckumM BoblknovwaTenem (pucyHku A4 un A.5), BO3MOXXHO
CpaBHeHWe pabounx xapakTepucTUK aBTOMAaTMYeckoro Bbikmovatena C1 u B3aumopaeincTsylowero Y3K3,
npu 3T0M 0CO00 PEKOMEHAYETCS YUUTLIBATL:

- 3Ha4yeHue uHTerpana koyna C1 npu ero Iy, U 310 e 3HavyeHne Y3K3 npu oxuaaemMom Toke KoMOu-
Hauuu;

- BMIMSIHWE Ha aBTOMAaTU4EeCKMin BbiKIlodaTens C1 (K npuMmepy, AYyroBoin 3HEpPruu, MakCUMasnbHOro MUKo-
BOrO TOKa, TOKa OTCeYku) Npu NMKOBOM paboyem Toke Y3K3.

MpUrogHOCTb COEANHEHNS MOXHO OLIEHUBATL MO NOSHOM MAKCUMasbHON paboyen xapakrepucTuke Pt y3K3
B AManasoHe OT HOMMHAILHON OTKMIoYaoLWen cnocobHOCTU NPU KOPOTKOM 3aMblkaHum I, oT C1 ao oxwuaa-
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€MOr0 TOKa KOPOTKOTO 3aMbIKaHWsi AAHHOTO HAa3HAuYeHWsi, HO He Gonee MaKCUMAambHOTO AOnyCTUMOro ft
ans C1 npu ero HOMUHAaNbLHOM OTKMIoYatoLLei cnocoGHOCTU NPU KOPOTKOM 3amblkaHUU unu apyrom, 6onee
HU3KOM NpeaeribHOM 3HaYeHUN, YKasaHHOM U3rOTOBUTENEM.

MpumMmedaHne — Ecnu Blaumogeiicteyowmm Y3K3 aBnseTca npefoxpaHUTenb, TEOpPETUYecKoe 3HavyeHue
orpaHu4uBaloT /oy AN aBTOMaTUYeckoro Belktodatens C1.

A.6.3 UcnbiTaHna onA NpoBepPKU pe3epBHON 3aliUTbl

Ecnu aBTOMaTuyeckuin Bolkntovatens C1 oCHaLIeH perynupyeMbiMU MakCUMarnbHbIMU pacuenuTensamm
TOKa, paboune xapakTepUCTUKU AOMKHBI COOTBETCTBOBATbL MUHUMANbHbLIM YCTABKaM N0 BPEMEHU U TOKY.

Ecnn aBTomaTtu4yeckuii Bbiknodatenb C1 MOXET ObiTb OCHALWEH MaKCUMAarbHbIMWU pacLenuTensaMu
MIFHOBEHHOIO AENCTBUA, TO NPUMEHAEMbIE paboune XapakTepUCTUKU AOMKHbI COOTBETCTBOBATbL Xapakrepu-
ctukam C1, OCHaLLEHHOro TakMMKM pacuenuTensamu.

Ecnu B3aumogeicTeyoWmM Y3K3 ABnseTca asTomaTtuyeckuii Boliknovatens C2, OCHaLLEHHbIN perynu-
pyeMbIMU MaKCUMarnbHbIMWA pacLenuTensMu, npuMeHsiemble paboune xapakTepucTUKU AOMMKHbI COOTBET-
CTBOBaTb MakCUMarbHbIM yCTaBKaM No BPEMEHU U TOKY.

Ecnu BzaumogencTaytowee Y3K3 coCTOMT U3 KOMNNEKTa NpeaoxpaHuTEenen, UCnbiTaHue Kaxabii pa3s
JOIMKHO NPOBOAMTBLCA HA HOBOM KOMMMEKTE MpefoXpaHuTenei, Aaxe ecnu Kakom-TO U3 HUX BO BpeMs
npeablayLmux UCTbITaHWI He Bbilen n3 cTpos.

Iae Heo6Xx0AMMO, AOMMKHbI UCMONB30BATLCA COEAMHUTENBHBIE NPOBOAA, KaK ykaszaHo B 8.3.2.6.4, 3a uckrnio-
YeHUeM TOro, YTO ecnu B3aumogelicteytowee Y3K3 senaerca asBTomaTtudeckum Bolknodarenem C2, kabenb
NMOMHON ANWHbLI (75 CM), CBAA3AHHLIN C A@HHbLIM aBTOMATUYECKUM BbIKSIOYATENEM, MOXET yCTaHaBNUBaTbCA
CO CTOPOHbI NUTaHMUA (CM. PUCYHOK A.6).

Kaxxpgoe ucnbiTaHue AO0SHKHO cOCToATb M3 uukna onepaumin O-f-CO, BbINOMHAEMbIX B COOTBETCTBUM
¢ 8.3.5 HacTosAwero cTtaHgapTa /y,; onepauuio CO BLINOSHAIT ANA aBTOMATUYECKOro Bbikmovarensa C1.

McnbiTaHne nNpoBOAAT C MakCUManbHbIM OXUAAEMbIM TOKOM AN MpeanaraemMoro HasHadyeHusi. OH
HE JOIMKEH NMPEBbILATE HOMUHASBHBIW YCIMOBHbIA TOK KOPOTKOro 3aMmblkaHus (CM. IEC 60947-1 (nyHkT 4.3.6.4)).

JanbHeliiee UCNbITaHWe AOIMKHO NPOBOAUTLCA MPU 3HAYEHWM OXMAAEMOro TOKa, PABHOM HOMMHANbLHOMN
OTKMIo4atoLLen cnocoGHOCTH NPU KOPOTKOM 3aMblKaHuu I, unn I C1, Ansg KOTOpOro MOXeT ObITb UCMONb30BaH
HOBbIN 06pa3seL aBTOMaTU4ECKOro Bolknovatena C1, a Taike, ecrnu B3aumoaencTeyiomm Y3K3 apnsercs
aBTOMAaTUYECKUIA BbIKMNOYaTENb, HOBLIN 0Opasel C2.

Bo Bpems kaxkgon onepauuu:

a) ecnu B3aumogencrayowmM Y3K3 aBnseTca aBTomaTu4eckuii Bolknovatens C2 nnu:

- C1 n C2 pomkHbl cpaboTaTtb Npu 060UX UCTILITATENBHBIX TOKAX, TOrAa AaNbHENLLMX UCTbITAHUN He Tpeby-
eTcs.

370 06 MI criyyaii, U OH rapaHTUPYET TOMbKO PE3EPBHYIO 3aLLMUTY.

- C1 pomxeH cpaboTaTtbh, a C2 A0omKkeH ObiTb B 3aMKHYTOM NOMOXEHUM B KOHLIE KaXXAOW onepauuun npu
060ux ucnbITaTenbHbIX TOKAX, TOrAa He TpebyeTca AanbHeNLWNX UCNIbITAHWUN.

Mpu atom TpebyeTcs, YTOObI KOHTAKTBI C2 KPaTKOBPEMEHHO Pa3MbIKanuCh BO BPEMS KaXKaon onepauuu.
B atom crnyyae obecneynmBaeTcsi BOCCTAHOBMEHWE MoAayu NUTaHUS B AOMNOSIHEHUE K pe3epBHOW 3aluute
(cMm. pucyHOK A.4, npumeyaHue). OAnuTenbHOCTb MpPEepbIBAHUA NOAAYU NUTAHMS, €CNU MMEETCA, AO0IPKHA
ObITb 3aPErMCTPUPOBAHA;

- C1 pomxkeH cpaboTatb Npu 60nee HU3KOM ucnbiTaTenbHOM Toke, unu C1 u C2 gormkHbl cpaboTaTtb Npu
fonee BbICOKOM UCTLITAaTENbHOM TOKE.

Mpu atoM TpebyeTcs, YTOObI KOHTaKTBI aBTOMATUUECKOIO BbikNovaTens C2 KpaTKOBPEMEHHO pa3Mblka-
nuce npu 6onee HU3KOM Toke. [ONONHUTENBHBIE UCTILITAHWA AOMKHLI ObiTb NPOBEAEHBLI NMPU MPOMEXKYTOYHBIX
TOKax Ans YCTaHOBMEHUA HauMeHbLIero Toka, npu kotopom C1 n C2 cpabarbiBaloT, BNAOTbL A0 TOKAa, Npu
KOTOPOM 0BecneynBaeTca BOCCTAHOBNEHWE NOAAYN NMUTAHUS;

b) ecnu Bzanmogeiicteyowmm Y3K3 asnaeTca npeaoxpaHuTens (MM KOMMNEKT npegoxXpaHuTenen):

- B 04HO(pa3HON Lenun No KpauHen Mepe OAUH NPeaoXPaHUTENb AOSMKEH NEPEropeTh;

- B MHOrocasHon uenu nubo AOMKHbI nNeperopetb ABa unu Gonee npegoxpaHutenen, nubo oguH
npeaoxpaHuTenb AOMKEH NeperopeTb, a aBToMaTUYECKMiA BblknoyaTens C1 aomkeH cpaboTaTs.

A.6.4 Oxunpaemble pe3ynbraTbl

Mo IEC 60947-1 (nyHkT 8.3.4.1.7).

B pesynbtaTte ucnoitanmini C1 aomkeH coorsercreoBartb 8.3.5.3 n 8.3.5.4.

Kpome Toro, ecnu B3aumoaencreyowmm Y3K3 apnserca asTomaTtuyeckuin Bolknouarens C2, cneayer
NPOBEPUTL BPYYHYIO UMM APYTUM NOAXOAALUMM CNOCOOOM, YTO KOHTAKThbl aBTOMaTUYECKOro BbIKMIOYaTENS
C2 He onnaBunUCsb.
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| — oxupaemblii TOK KOPOTKOrO 3aMblkaHWS,

loy — HOMUHasbHas NpefenbHas oTKMYatoWasn cnocobHOCTL NPW KOPOTKOM 3aMblkaHuu (cM. 4.3.5.2.1);

Is — npefenbHblii TOK CeNeKTUBHOCTH (CM. 2.17.4);

s — Tok cornacoBaHus (cm. 2.17.6);

A — npeapyrosas XxapakrepucTuka nrnaskoro npefoxpaHUTens,

B — paboyvas xapakrepucTiKa NNaBkoro NpeaoxpaHuTens;

C — pabovas xapakTepucTuka aBToMaTu4eckoro Bolkrodatens 6e3 orpaHudeHns Toka (N) (Bpems OTKITIOUEHUA/TOK
n Itirok)

NMpuMevyaHunsa

1 A cuuTaloT HWKHUM npefernom, B u C — BepxXHUMU Npeaenamu.

2 Heapnabarudeckas 30Ha Ans /’t nokasaHa NYHKTUPOM.

PucyHok A.1 — CornacoBaHue Mo CBEpXTOKaM MeXAy aBTOMaTMYECKUM BLIKIIOYATENEM U NpesoxXpaHuTenem
WNN pe3epBHOii 3alLMTON, OCYLLEeCTBAAEMON NpefoxXpaHuTeneM, pabouune xapakTepucTukm
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W € NOMOLLBIO UCNbITaHNA

C1 — TokoorpaHu4uBatoWnii BelkntodaTenb (L) (xapakrepucTuka BpeMeHU OTKITIOUEHUS);
C2 — aBTOMaTH4ecKkuit BelkntouaTenb 6e3 orpaHuyeHus Toka (N) (xapakTepuctuka cpabaTbiBaHus)

3HayeHus /oy He yKasaHbl

PucyHok A.2 — lNonHasa n3bupatenbHOCTE MeXay A4BYMA BhIKNOYaTENAMN

Bpemsa t, ¢

|
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021 nac
c1\ t
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s

Tok {

C1 — aBTOMaTU4eckuit BolkINodaTensb 6e3 orpaHudeHun Toka (N) (xapakrepucTuka BpeMeH!U OTKIoUeHus);
C2 — aBTOMAaTU4YecKUil BbIKNoYaTenb ¢ nNpegHaMepeHHoW 3agepxkoil cpabarbiBaHuA (M3C) (xapakTepucTuka

cpabaTtbiBaHuS)

3Ha4eHus /oy He yKasaHsbl.

PucyHok A.3 — lNMonHasn n3bupatenbHOCTb MeXay ABYMS1 BLIKNIOYaTENAMU
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C1 — aBTOMaTU4YecKkui BolkNtovaTens 6e3 orpaHndeHus Toka (N);
C2 — ToKkoorpaHu4uBatoLuii BuiknovaTenns (L)

MpumevaHua

1 Fae HeobXxoAMMO, NPOUCXOAUT BOCCTAaHOBIIEHUE Noja4n NnuTaHus nocpeactsom C2.

2 Iy (C1+ C2) <1y (C2).

3 AnA 3HaveHun | > [z rpadukom sBnaeTcs rpapuk KoOMOUHaUUKN (KMpHaa NUHUA), aHHbIe 4NnS KOTOPOro nony4yeHsbl
NpU UCNbITAHWMK.

PucyHok A .4 — Pe3epBHas 3aluTa, OCyLlecTBNsieMasi aBTOMaTU4ECKUM BblKNiovaTeneM; pabodne xapakTepucTuku
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C1, C2 — aBTOMaTU4eCKUE BbIKItovaTenu 6e3 orpaHudeHus Toka (N),

s — TOK cornacoBaHusa

MpumevaHua

1 F'ae HeobxoanMO, NPOUCXOAUT BOCCTAHOBIIEHWE NoAaym NUTaHUA nocpeacTsom C2.

2 Iy (C1+ C2) < 1 (C2).

3 nsa 3Ha4veHui | > I rpadhukom asnseTcs rpadpmk kKombnHaumm (KMpHasa NMHUA), AaHHblIE ANA KOTOPOro NOnyYeHbl
NpyW UCNbITaHUU.

PucyHok A.5 — Pe3sepBHas 3alluTa, OCyLLeCTBNAeMas aBTOMaTU4YECKUM BbikNtodaTenem; paboyne xapakTepucTUKy
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S — WCTOYHWK NUTaHUS;

V— BonbTMeTp;

LM, Ur2, Ur3, UrA, Ur5, Ur6 — gaTunku HanpsxeHus;

/1, 12 /3 — paTuukn TOKa;

L — peakTtopsl;

F — nnaBkuii anemeHT [IEC 60947-1 (nyHKT 8.3.4.1.2)];

R1 — perynupyemblii pe3uctop;

R1 — conpotuBneHune, orpaHnunBalolLee TOK NOBPEeXAEHUS;

A — 3amblKatolee ycTpoiicTBO;

B — BpeMeHHble nepeMbliUku ANA KanMbpoBKU;

141 — kabenb AgnuHoh 75 cM, kKanubpoBaHHbIN ANa Y3K3;

14/2 — kabenb gnuHoli 50 cm, kKanubpoBaHHbIi ana C1;

14/3 — kabenb gnuvHoi 25 cm, kanubpoBaHHbIli ana C1;

Y3K3 — aBTomaTnuyeckunii Bblknvyatenb C2 nam KOMNAekT U3 Tpex NnaBkMX npegoxpaHutenei;

N — HeliTpanb MCTOYHMKA NUTAHUA (MNN UCKYCCTBEHHAas HelTpansb);

T— 3emnsa, ToNbKO ofHa Touka 3a3eM/IeHUsA (CO CTOPOHbI HArpysku WM UCTOUYHUKA NUTAHMUA);

r— Hes3aBucumoe conpoTtmBneHune (IEC 60947-1 (nyHkT 8.3.4.1.2, nepeuucneHue b)).

MpumeuyaHune 1— Perynupyembie Harpysku R\ L moryT pasmeuiatbcss NM60 C BbICOKOBO/IbTHOW, NN60 C HU3-
KOBOJIbTHOI CTOPOHbI LEenu NUTaHUs; 3aMblikalouiee ycTpoiicTBo A pasmelalT ¢ HU3KOBO/IbTHOW CTOPOHbI.

MpumeuvaHnne 2 — Url Ur2, Ur3 moryT anbTepHaTUBHO NOACOEANHATLCSA MexXAay as3oii n HeliTpanblo.

MpumeuyaHne 3 — Ecnu ycTpoiicTBa npegHasHauyeHbl 475 UCMONb30BaHWUs B pa3o3asemsieHHOW cetu, F ponxeH
noAcoefnHATLCA K O4HON hase nuTaHus.

MpumeuyaHne 4 — B CWA n KaHage (cM. nyHKT 4.3.1.1, npumevaHue) nnasBkuii anemeHT F gonxeH 6biTb
NOAKNIOYEH:

- K 04HON (pase nuTaHusa gns o60pya0BaHUS, MAPKUPOBAHHOIO 0aHMM 3HadeHuem Ue\
- K HeliTpanu ana 060pyf0BaHUSA, MAaPKWUPOBAHHOTO ABOWHbIM HaNPsSXXeHUEM.

PUCyHOK A.6 — TMpumMep UcnbiTaTeNibHOW Wenu N8 UCNbITAHWI HA OTKIOYalLW Y0 CNOCOBHOCTL

npn yCNoBHOM TOKE KOPOTKOINo 3aMblKaHUA, nokasblBato LW ni cxemy coefnHeHN’
AN TPEexXnosilnCHOro aBTomMmaTuyeckoro eblknwyvartens Cl
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S - WCTOYHWK NUTaAHWUS;

Uri, Ur2, Urb, Ur4, Ur5, Ur6, Url, Ur8, Ur9 — paTunku HanpsxeHus;,

V — BoNbTMETP;

A — 3ambikalolee ycTpoicTBo;

SPL — perynupyemblii pe3ucTop;

N — HeliTpanb McToYHUKA NUTaHUS (MM UCKYCCTBEHHAsA HelTpab);

F — nnaBkuit anemeHT (IEC 60947-1 (nyHKT 8.3.4.1.2));

L — peakTopsbl;

R1 — conpoTtuBneHne, orpaHnymBatoee Tok NOBPeXAeHUs;

Rp— nonsapusyouime pesnctopsl;

B — BpemeHHble mepemMbluku A5l KaMOPOBKY;

/1, 12, /3 - paTumku ToKa;

T — 3emns, TONbKO OfHA TOUYKA 3a3EMJ/IEHUSA (CO CTOPOHbI HArpy3ku UMM UCTOYHMKA MUTaHUA);
r— He3aBucumoe conpoTtusneHune (IEC 60947-1 (nyHkT 8.3.4.1.2, nepeuncnexue b)),
141 — kabenb gnuHoi 75 cm, KanubpoBaHHbIR ana C2;

W2 + W3 — kabenb gnuHoii 75 cM, kanubpoBaHHbIi ans Cl (cMm. A.5.2);

C1, C2 — uncnbiTyemble aBTOMaTUYECKNE BblK/IOHaTE N,

MpumeyvaHne 1— Perynupyembie Harpyskv R1 u L moryT pasmewatbcsa nn6o ¢ BbICOKOBO/IbTHON, MGO C HWU3KO-
BO/IbTHO CTOPOHbLI Lenu NUTaHusi; 3aMblkalliee yCcTpoicTBo A pasmelialdT ¢ HU3KOBOJIbTHOW CTOPOHbI.
MpumeuaHune 2 — 1M, Ur2, Ur3 moryT anbTepHaTMBHO NOACOEANHSATLCA MeEXAy has3oil 1 HelTpanbio.

MpumeuaHune 3 — EcCnu ycTpoiicTBa npefHasHauyeHbl 471 UCMOMb30BaHMA B (pa3o3as3em/ieHHoi cetu, F gomxeH
noACOeANHATLCA K OAHON hase nuTaHus.

MpumeuaHne 4 — B CLWIA un KaHage (cM. nNyHKT 4.3.1.1, npumevaHue) nnaskuit anemeHT F goskeH 6biTb
NOAK/OYEH:

- K 04HOl (hase nNuTaHua ans 060pya0BaHUs, MAapKUPOBAHHOTO OAHUM 3HauyeHnem Ue\
- K HeliTpanu Ans o60pyfoBaHNsA, MApKUPOBAHHOIO 4BOWHbLIM HaNpsXeHUeM.

PucyHOK A.7 — Tpumep ncnbiTaTeNbHON| Lenu Ans NpoBepKu CeneKTUBHOCTU
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MpunoxeHue B
(o6s3aTenbHoe)

ABTOMaTHUYECKUE BbIKIIOYATENN CO BCTPOEHHbLIMU 3aLUTHLIMU YCTPONCTBaMM,
yNpaensieMbIMU OCTaTOYHbLIM TOKOM

BeepneHue

YcTpoWcTea, ynpaBnsemMble OCTaTtOMHbIM TOKOM, UCMOMbL3YIOT ANA 3aLmMThl OT NOPaXeHUs anekTpuye-
CKUM TOKOM.

Takue ycTponcTea 4acTto UCNOSb3YIOT B COYETAHUU UINU B KAYECTBE HEOTHEMMEMOI YacTU aBToMaTU4e-
CKOTO BbIKIIOYaTens, BbINOMHAS NPU 3TOM ABOMHYIO (DYHKUUIO, 8 UMEHHO:

- obecnevyeHune 3awmTbl YCTAHOBOK OT NMEPErpy3oK U TOKOB KOPOTKOIO 3aMblKaHUS;

- obecnevyeHue 3awmTbl NepcoHana OT KOCBEHHOro MPUKOCHOBEHUSA, T. €. NP ONACHOM YBENUYEHUU
noTeHuuana 3eMnu BCNeACTBUE NOBPEXAEHUSA U3ONSALUN.

YCTpoicTBa, ynpaBnseMble 0CTaTOYHbIM TOKOM, MOTYT TaKkxke o6ecrneunBaTh AONOMHUTENbHYIO 3aWmMTy
OT MOXapOB WUNN NOPAXKEHUS INEKTPUYECKUM TOKOM, BO3HMKAIOLLMX BCIEACTBUE ANUTENLHOrO NPOTEKaHWA
Toka nospexaeHus 6e3 cpabaTbiBaHUsi YCTPOWCTBA 3aLLMUTbI OT CBEPXTOKOB.

YcTpoicTBa OCTAaTOMHOIO TOKA, UMEIOLLIME HOMMHATBbHBIA OTKIIOYAIOLLMIA OCTAaTOMHbIN TOK He Gonee 30 MA,
MOTyT ObITb TaKke MCMNOMb30BaHbI B KA4ECTBE CPEACTBA AOMNOINHUTENbLHON 3alMThl NPU NPAMOM KOHTaKTe
B CIy4ae BbIXx04a U3 CTPOsi COOTBETCTBYIOLLMX 3aLUMTHBIX CPEACTB.

TpeboBaHUA K yCTAHOBKE TaKUX YCTPOWCTB ONpeAerneHbl B pa3Hbix pasgenax IEC 60364.

Hacroswee npunoxeHme 0CHOBAHO B OCHOBHOM Ha BaxkHenLLmx TpebosaHusix IEC 60755, IEC 61008-1 u
IEC 61009-1.

B.1 O6nacTb NpUMeHEHUs U Uenb

Hacrosiwee npunoxxeHue pacnpoCTPaHAEeTCsl Ha aBTOMaTuyeckue BblkIodaTenu, obecnevuBaiolme
3awmTy oT octaToyHoro Toka (ABOT). OHO yunThiBaeT TpeboBaHMS K annaparam, KOTOpble OAHOBPEMEHHO
BbINOMHAOT PYHKLIMIO 0OHAPYXEHMSA OCTAaTOYHOIO TOKA, CPABHEHUSA €ro BENUYMHBI C 3aaHHOW BENMYMHOW W
OTKITIOYEHNSA 3aLMLLaeMON Lenu, KOrAa 0CTaToMHbIA TOK MPEBOCXOAUT STY BEMUYMHY.

HacrosLee npunoxeHue pacnpoCTpaHAeTCA Ha:

- aBTOMATUYECKWE BbIKNIOYATENN, COOTBETCTBYIOLLME HACTOALLEMY CTaHAAPTY, HEOTLEMMEMBIM MPU3HAKOM
KOTOPbIX SABNAETCHA BbIMONIHEHME (DYHKLUMKM OTKIIOMEHWUA OCTAaTOMHOTO TOKa (ganee — BCTPOEHHbIE aBTOMa-
TUYECKME BbIKNIOYATENM 3aLUMThI OT OCTATOYHOrO TOKA);

- ABOT, coctosiume u3 koMOuHaLMM YyCTPOWCTBA 3aLLUMTbI OT OCTATOYHOTO TOKA U aBTOMAaTMYECKOrO BbIKITHO-
yarens, COOTBETCTBYIOLLEr0 HACTOSLLEMY CTaHAAPTY; X COeAMHEHNE, KaK MEXaHNYECKOe, TaK U anekTpuye-
CKOE, MOXET BbINOSHATLCA NGO B 3aBOACKMX YCNOBUAX, MO0 B YCMOBUAX dKCMnyaTauum notpebutenem no
WHCTPYKLIUAM U3rOTOBUTENS.

HacTosiwiee npunoxeHue yuuteiBaet TpeboBaHus K ABOT, OTHOCALLMECA K NEKTPOMAarHUTHON COBMeE-
ctumocTtu (SMC).

MpumMmeyaHne — YCTpoCTBO 0BHapyxeHWst TOKa B HYNIEBOM NPOBOAHMUKE, ECIIM UMEETCH, MOXET pacrnonaraTecs
BHE aBTOMaTU4Y€CKOro BelKNnr4aTensa nnm KOM6I/IHaLU/IVI B 3aBUCUMOCTU OT ycnoawh.

Hacroauwee npunoxeHune pacnpocTpaHaeTca Tonbko Ha ABOT, npegHasHaveHHble 4N UCMONb30BaHNUs
B LIENAX NepemMeHHOro Toka.

PYHKUMA OTKMIOYEHUA OCTaTOMHOro Toka ABOT, Ha KOTopbie pacnpoCTpaHAETCA AeWCTBME HACTOALLErO
NPUINOXEHUS!, MOXKET ObITb UM HE ObITb PYHKLMOHANBHO 3aBMCMMON OT HanpsbkeHus cetn. Ha ABOT, 3aBu-
cALLMe OT BCMOMOraTenbHOro UCTOYHUKA NMMTaHUA NEPEMEHHOTO TOKA, NPUMOXEHNE HE PaCnpPOCTPAHAETCS.

MpunoxxeHue He pacnpocTpaHsaeTca Ha 060pyAOBaHWE, IAe TOKOYMYBCTBUTESbHLIE YCTPOWCTBA (38 UCKIIO-
YEHUeM yCTPOMCTB OBHaPY)XEHUsI TOKA B HYNEBOM MPOBOAHMKE) UMM YCTPOWCTBA MPOrpaMMUMpPOBaHns ycTa-
HOBNEHbI 0TAENbHO OT aBTOMAaTWUYECKOro BbIKMIOYaTens.

TpeboBaHMA K TAKUM YCTPONCTBaM NpuBeaeHbl B npunoxeHun M.

Lienbio HacTOALLEro NPUOXEHUS ABMAETCA YCTAHOBMEHWE:!

a) cneundUyecknx XxapakTepucTuK 0OCTaTOYHOro TOKa;

b) cneundmnueckux TpedoBaHuii, KOTOPbIM AOIMKEH oTBeYaTh ABOT:

- B HOpManbHbIX M aBapUMHBIX YCIOBUAX SKCMnyaTauum (Npu noOSIBMEHUN OCTAaTOYHOIO TOKA B LiENK);

- B @HOManbHbIX YCNOBUAX LEMNU NO NPUYMHE OCTATOYHOTO TOKA UMK UHOWN;
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C) WUCMbITAHWIA, KOTOPbIE AOIMKHbI MPOBOAUTLCA AN MPOBEPKM COOTBETCTBUSA TpeboBaHMAM nepeyunc-
nexus b) no onpeaeneHHbLIM METOAUKAM UCTILITAHWUIA;
d) nudbopmaumn 06 annaparax.

B.2 OnpeneneHusi

B gononHeHue K pasgeny 2 HacToSILLEro craHgapra Mcnonb3yloT onpegenexus no IEC 60755.

B.2.1 OnpeneneHusi, OTHOCAWMECA K TOKaM, CTEKaKOWMM C TOKOBeAyWMUX YyacTer, HaxooAaWwmnxcs
nopa Hanps>keHueM, B 3eMJ1H0

B.2.1.1 TOK 3aMbIKaHUA Ha 3eMNI0: TOK, yXOAALMIA B 3€MI0 BCNEACTBUE NOBPEXIEHUA U30NALUN.
B.2.1.2 Tok yTeuku: TOK, NPOXOAALLUMIA B 3€MIIIO UM HA CTOPOHHME NMPOBOASALLME YacTu B SNEKTPUYECKU
HEMOBPEXAEHHON Lenu.

B.2.2 OnpepeneHusn, oTHOcAWwMeca K nutanuo ABOT

B.2.2.1 nogBoaumana BenuuMHa: JnekTpuyeckas BenuynHa, kotopas cama no cebe unm COBMECTHO
C APYIMMUN SNEKTPUYECKUMU BEMUYMHAMM JOIDKHA ObiTh NpunoxeHa k ABOT, 4ToGbl OH MOT BbINOMHATL CBOM
(PYHKLUMM B 3aJaHHbIX YCITOBUSIX.

B.2.2.2 BxogHasa noaBoAuMMAas BenuuYMHA: OnekTpuyeckass BESIMYMHA, Bbi3blBaKOLAA OTKMIOYEHUE
ABOT B 3agaHHbIX YCIOBUSIX.

K Takum ycnoemsiM MOXET OTHOCUTLCS, HanpumMep, obecneyeHne SnekTPONUTaHUS HEKOTOPbIX BCMOMO-
raTenbHbIX SNIEMEHTOB.

B.2.2.3 ocTtaTo4HbIN TOK [p; [JENCTBYIOLLEE 3HAYEHUE BEKTOPHOW CYMMbl TOKOB, NPOTEKAOWMX B Nep-
BUYHOM Lenu ABOT.

B.2.2.4 oTknoYalOWMA OCTAaTOYHbLIAN TOK: 3HAYEHUE OCTATOYHOrO TOKA, BbI3bIBAIOLLErO OTKMOYEHUE
ABOT B 3agaHHbIX YCIOBUAX SKCNyaTauuu.

B.2.2.5 HeOTKNMIOYAKOLWMIA OCTATOYHbIN TOK: 3HAYEHNE OCTATOMHOIO TOKA, MPU KOTOPOM U HWXKE KOTO-
poro ABOT B 3agaHHbIX YCNOBUAX HE OTKIOYaETCA.

B.2.3 OnpeaeneHus, oTHOCAWMECA K paboTe ¢ pasnuyHbiMu pyHkuuamm ABOT

B.2.3.1 aBTOMaTU4eCKui BbIKIOYaTeslb CO BCTPOEHHOW 3aWMUTOM, yNpaBriieMOM OCTaTOYHbIM
ToKOM (ABOT): Boiknowarenb (cm. 2.1), npeaHasHa4YeHHbIM AnA pa3MblKaHMs KOHTAKTOB B cry4vae, koraa
3Ha4YeHUe 0CTaTOMHOrO TOKa AOCTUraeT 3aJaHHON BENUYUHLI B ONpeerieHHbIX YCIIOBUSIX.

B.2.3.2 ABOT, (pyHKUMOHANbLHO He 3aBUCALLME OT HANPSLKEeHUs UCTOYHMKA nuTtaHusa: ABOT, ana
KOTOPbIX (pyHKLIMM OBHaPY>XeHUS, CPAaBHEHUSA U OTKITIOYEHUA HE 3aBUCAT OT HANPSHXKEHUSI UCTOYHUKA NUTAHUS.

B.2.3.3 ABOT, (pyHKLUMOHANbHO 3aBUCSILUME OT HANPAXKEHMUA UCTOYHMKA nuTaHua: ABOT, ans kKOTopbIx
DYHKUUM OOHAPYXXEHUS, CPABHEHMUS U OTKITIIOYEHUSI 3aBUCAT OT HANPSHKEHUSI UCTOYHUKA MUTaHUS.

MpumeudaHune — lNMogpasymeBaeTcs, YTO HaNpsXKEHUE UCTOYHMKA NUTaHMs NpuknaabiBaeTcs k ABOT ansa obHa-
PYKEHUsI, CPAaBHEHUS UMK OTKITIOYEHUS.

B.2.3.4 o6HapyxeHue: OyHKLUUSA, COCTOALLAA B OOHApY>XEHUU OCTAaTOYHOrO TOKa.

MpuMedyaHue — [aHHaa YHKUUS MOXET, HanpuMep, BHIMOMHATLCA TpaHC(OPMaTOpoOM, OCYLLECTBNAOLWMUM
BEKTOpPHOE CyMMUpPOBaHWUE TOKOB.

B.2.3.5 cpaBHeHue: dyHKuus, obecneumBaoLwan BO3MOXHOCTbL cpabartbiBaHus ABOT B cny4ae, koraa
0BHApY>XEHHBII OCTaTOYHbIA TOK MPEBLILLAET 3apaHee YCTAHOBIIEHHOE 3HAYeHWe B OnpeaeneHHbIX 3aaaHHbIX
yCMnoBuUAX.

B.2.3.6 oTkmoyeHue: PyHKUMA, COCTOALASA M3 aBTOMATMUYECKOro MPUBEAEHUA [NaBHbLIX KOHTaKTOB
ABOT 13 3aMKHYTOro NosoXXeHusi B pa3OMKHYTOE, NP1 3TOM NnpepbiBasi TOK, MPOXOASLLUA Yepes HUX.

B.2.3.7 npegensHOoe BpeMs HEOTKIOYeHNA: MakcumarnbHbIi NPOMEXYTOK BPEMEHU, B TEYEHNE KOTO-
poro yepes ABOT MOXHO npornyckaTb OCTATOYHbIA TOK, NPEBbLILLAIOWMUIA HOMUHANBHLIA HEOTKAIOHYAOWMUI
OCTaTO4HbIN TOK, HE BbI3biBasi OTkntoveHus ABOT.

B.2.3.8 ABOT c 3apepxkoin BpemeHu: ABOT, cneunanbHO npeaHasHayeHHble Ans obecneyeHuns
3apaHee 3aJaHHOro npeaesibHOro BPeMEeHW HEeOTKITIOYEHUS, COOTBETCTBYIOLLEro AaHHOMY 3HA4YeHuIo ocTa-
TOYHOrO TOKa.

ABOT c 3agepxkoil BpeMeHU MOXET ObiTb unM He ObiTb C 00paTHO3aBMCUMON XapaKTepUCTUKON
no BpeMEHU/TOKY.
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B.2.3.9 ABOT c Bo3BpaljaemMbiM B UCXO4HOE NONOXEHUEe yCTPOMCTBOM OCTaTouyHOro Toka: ABOT
C YCTPOWCTBOM OCTaTOYHOrO TOKA, KOTOPbIA AOMKEH ObiTb NpeaHaMepPeHHO NPUBEAEH B UCXOAHOE MOJSIOXKEHME
cnocoboM, MHbIM, YeM NOCPEACTBOM opraHa ynpasneHuss ABOT ans ero BosBpaTta B UCXOAHOE NOMOXEHUE,
B KOTOPOM OH CNOCOGEH pearnpoBaTh Ha OCTATOUHbIN TOK.

B.2.3.10 ycTpONCTBO 3KCNIIyaTaLMOHHOIO KOHTPONA: YCTPOWCTBO, UMUTUPYIOLLEE aBapUiiHbINA OCTa-
TOYHbIN TOK ANs NnpoBepku paboTtocnocobHocT ABOT.

B.2.4 OnpeaeneHus, OTHOCALLMECH K 3HAYEHUAM U AMana3oHaM NoABOAUMbIX BeNUYUH

B.2.4.1 npepenbHOe 3HaYeHWe TOKA HEOTKIHOYEHUA B criyyae ogHodasHoW Harpy3ku: Makcu-
ManbHOE 3Ha4YeHue TOKa, KOTOPLIN B OTCYTCTBME OCTATOYHOrO TOKa MOXET npoTtekatb yepe3 ABOT (HesaBu-
CUMO OT YKUCrIa NOSIOCOB), HE BbI3bIBAs €ro oTkYeHus (cm. B.7.2.7).

B.2.4.2 npegenbHOe 3Ha4Ye€HUe TOKA HEOTKIHOYEHUsA B Cllyyae CMMMETPUYHOM Harpysku: Makcu-
MaribHOe 3Ha4YeHue TOKa, KOTOPbIA NPW OTCYTCTBMU KaKOro-nubo MOBPEXAEHUS paMKu UM 3a3emneHus
MOXET MPOoXoAuTb B LEenu, KOHTponupyemoro ABOT ¢ CUMMETPUYHOW Harpy3kon (C mobbiM KOSIMYECTBOM
MONIOCOB), HE BbI3biBas ero cpabaTtbiBaHUS.

B.2.4.3 cnOCOGHOCTb BKITHOYEHUA U OTKIHOYEHUSA OCTATOYHOIO TOKA B YCFIOBUSIX KOPOTKOrO 3aMbl-
KaHUA: 3HaYeHMEe NEepPeMEHHON COCTaBMAOLEN O0XMAAaeMOoro OCTaTO4MHOr0 TOKa KOPOTKOrO 3amblKaHus,
koTopbit ABOT cnoco6eH BkntodaTh, MPonyckaTh B TEYEHUE CBOETO BPEMEHM OTKIIOYEHUS U OTKMIOYaTh Npu
3aJaHHbIX YCINOBUAX 3KCNIyaTaummn U noBeaeHus.

B.3 Knaccudumkaums

B.3.1 Mo meTtoay ynpaBneHus (pyHKUMENn OCTaTOYHOro TOKa

B.3.1.1 ABOT, pyHKLMOHANbHO He 3aBUCALLME OT HaNPAXKEHUA UCTOYHUKA nuTanma (cM. B.2.3.2).

B.3.1.2 ABOT, (byHKUMOHArNbHO 3aBUCSLLUE OT HaANPSXXEHUS UCTOMHMKA nutaHua (cm. B.2.3.3 u
B.7.2.11).

B.3.1.2.1 OTkniovaopmeca aBToMaTu4eckn nNpu oTka3e UCTOMHMKA MUTAHUA C 3aIEPKKOM BPEMEHU Unu
6e3 Hee.

B.3.1.2.2 He oTkmniovaroLwmecs aBToMaTtu4eckn npyu oTkase UCTOYHUKA NUTAHUS.

B.3.2 Knaccudukauus no BO3MOXHOCTU perysiupoBaHusA OTKITHOYaKoWero oCTaToyHoro Toka

B.3.2.1 ABOT Heperynupyemsbie

B.3.2.2 ABOT perynupyemsble (CM. npumeyanve B.4.1.1.1):
- C AUCKPETHBLIM PerynupoBaHuem yCTaBKMU;
- C NMaBHbIM PErynupoBaHUeM YCTaBKM.

B.3.3 Knaccudukauusa no 3agepxke BpeMeHU OTKITHOYeHUA OCTaTOYHOIO ToKa
B.3.3.1 ABOT 6e3 3agepXKu BpeMeHun

B.3.3.2 ABOT c 3agepxkoi BpeMeHu (cM. B.2.3.8):

B.3.3.2.1 ABOT c HeperynupyeMoii 3aaepxKon BpeMeHMU;
B.3.3.2.2 ABOT ¢ perynupyemom 3agepXKon BPeMeHu:

- C ANCKPETHbIM PerynmpoBaHMeEM yCTaBKK;

- C NNaBHbIM PErynMpoBaHUeMm yCTaBKu.

B.3.4 Knaccudukauus B 3aBUCUMOCTU OT NOBeAEHUSA MOCTOSIHHOM COCTaBnAoWen

- ABOT tuna AC (cm. B.4.4.1);
- ABOT tuna A (cm. B.4.4.2).

B.4 Xapakrepuctukn ABOT B yacTu hyHKLIMM OCTAaTOYHOrO TOKA

B.4.1 HoMUHanbHbIe 3HAYeHUA

B.4.1.1 HoMUHanbHbIK OTKIOYAKOLWMUIA OCTATOUYHbIN TOK [y,

JencTeyOLlee 3HaYE€HNE CMHYCOMAArbHOrO OTKIMIOYAIOLLIEro 0CTaTo4Horo Toka (cm. B.2.2.4), ykazaHHoe
ansa ABOT usrotosutenem, npu koTopoMm ABOT A0MmKeH OTKMIOYaTbCA B 3a4aHHbIX YCNOBUSX.

MpumMmevyaHune — Ons perynupyemelx ABOT oTkIoHatoWMA OCTATOUHbLIA TOK HanbonbLUEed yCTaBKu CIyXuT ANs
0603Ha4eHns ero HomuMHana. HecMoTpsi Ha 3TO, CreayT PyKOBOACTBOBAaTLCA pasgenom B.5, kacatowMmcst MapKUpOBKM.
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B.4.1.2 HOMUHaNbHbLIN HEOTKNIOYAOWMKA OCTATOYHBIN TOK /4no

HencTeylowee 3Ha4eHne CMHYCOMAanbHOr0 HEOTKMIOYAOLWLEro OCTaTOYHOo Toka (cm. B.2.2.5), ykasaHHoe
ana ABOT usrotosutenem, npu kotopoMm ABOT He JomKeH OTKNIOYATLCA B 3a/1aHHBIX YCIOBUSIX.

B.4.1.3 HomMuHanbHaa BknovYawWwaa M OTKMKOYAKOWAA CNOCOOHOCTM NMPM OCTAaTOMHOM TOKe
KOPOTKOro 3aMbIKaHuA Iy,

A dekTnBHOE 3HAYEHUE NEepPeMEeHHON COCTaBNAIOLWEN O0XMAAEMOro OCTaTtovyHoOro toka (cm. B.2.4.2),
ykasaHHoe ans ABOT usrotosutenem, kotopoe ABOT MOXeT BKNOYaTh, NPOBOAUTL U OTKIIOYATL B 3a4aHHbIX
YCNOBUSAX.

B.4.2 NMpeanoututenbHble U NpeaenbHbIe 3HAYEHUA

B.4.2.1 MpeanoyTuTenbHble 3HA4€HUA HOMUHASIBHOTO OTKNIOYAKOWEro 0OCTaTOMHOIO ToKa /,,

MpeanoYTUTENbHLIMU 3HAYEHUAMU HOMMHANBHOTO OTKIIOYAIOLWEro 0CTaToOYHOro Toka siBnsiotca: 0,006;
0,01;0,03;0,1;0,3;0,5; 1; 3; 10; 30 A.

MoryT notpe6oBartbcs 6onee BLICOKUE 3HAYEHUSA.

3HaueHue I, MOXET ObiTb BbIPAXXEHO B NPOLIEHTAX OT HOMUHASBHOTO TOKA.

B.4.2.2 MuHumanbHoOe 3HaYeHUue HOMUHAJSIbHOrO HeOTKMIYaKLWero OCTaToOMHOIO TOKa lano

MuHMManbHBLIM 3HAYEHNEM HOMUHAMBLHOTO HEOTKNIOYAIOLWLEro OCTaToOYHOro Toka asnsaetca 0,5 /4.

B.4.2.3 MNpeaenbHoe 3HaY€HUE HEOTKIIIOUAIOWETOo TOKa Npu oaHOda3HON Harpyske

MNpeaenbHOEe 3HAYEHME HEOTKMIOYAIoOWEro Toka Npu oaHOMA3HOW Harpy3ke AOIMKHO COOTBETCTBOBATL
TpeboBaHuam B.7.2.7.

B.4.2.4 PaGoune xapaKrepucTukmn
B.4.2.4.1 ABOT Ge3 3aaepXKn BpeMEHU
Pa6ouasn xapakrepuctuka ABOT Ge3 3aaep>xku BpeMeHn npuseaeHa B tabnuue B.1.

Tabnuya B.1 — Paboyvas xapakrepuctuka ABOT 6e3 3agepxku BpeMeH!

OcTaTouHbIM ToK I 2 Iy 5 1,2 10 1,,"
MakcumarnbHoe BpeMsi OTKIHYeHUs, C 0,30 0,15 0,04 0,04

@ Nns ABOT ¢ /5, < 30 MA B Ka4ecTBe arbTepHaTUBEI K 5 /5, MOXHO NPUMEHSTL Tok 0,25 MA.
®) 0,5 A, ecnu Tok 0,25 A ucnonb3oBaH Mo cHocke 1).

ABOT, umetowme /Iy, < 30 MA, JOMKHbI ObITb €3 3a4ePXKKU BPEMEHMU.

B.4.2.4.2 ABOT c 3agepXKoi BpeMEHU

B.4.2.4.2.1 NMpeagenbHoe BpeMA HeOTKNOYeHUA (cM. B.2.3.7)

Ona ABOT ¢ 3aaep>XkOin BpeMeHU npeaenbHoe BPeMs HEOTKIIOYEHUSA OTHECEHO K 2 /5, U AOMKHO ObITb
yKa3aHo U3roToBUTENEM.

MuHumanbHOe npeaenbHoe Bpemsl HEOTKMoYeHus npu 2 I, coctaensiet 0,06 c.

MpeanoyTMTENbHLIMA 3HAYEHUAMU NPEaeribHOr0 BPEMEHU HEeoTKMoYeHua npu 2 [y, senawrtca: 0,08;
0,1;0,2;0,3;0,4;0,5;1 c.

B.4.2.4.2.2 Paboyas xapakTepucTukKa

Ona ABOT, umetoLmx npeaensHoe BpemMs HeoTkniodeHus Gonee 0,06 ¢, M3roToBUTENb JOIMKEH yKas3aTb
MaKkCUManbHOe BPEMS OTKMIOUEHUA NPU /an, 2 [an, 5 Tsn M 10 Ign.

Onsa ABOT, npegenbHoe Bpems HEOTKNIOYEeHUs1 KOTopbix cocTasnseT 0,06 ¢, paboyvan xapaktepucruka
npueeaeHa B Tabnuue B.2.

Tabnuya B.2 — Paboyas xapakrepuctuka ABOT ¢ 3afepXKoil BpEMEHW, UMEIOLLEro NpeaensHoe BpeMs
HeoTKto4veHus 0,06 ¢

OcTaTO4HbI! TOK Ian 2 Ian 5 Ian 10 /an
MakcumarnbHoe BpeMs OTKIOYEHUS, © 0,50 0,20 0,15 0,15

Ecnn ABOT umeeT 06paTHO3aBUCUMYIO XapaKkTEPUCTUKY MO BPEMEHW/TOKY, TO U3rOTOBUTENb AOJHKEH
yKasaTb XapaKkTePMCTUKY — OCTaTOYHbIN TOK/BPEMS OTKIMIOYEHUS.
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B.4.3 3HayeHMe HOMMUHANbLHOW OTKIHOYAKOWEN CNOCOOGHOCTM OCTAaTOMHOrO TOKA KOPOTKOro
3aMblKaHuA

MuHuManbHoe 3HayeHne [, coctaBnseT 25 % OT /xqy.
Bonee BbICOKME 3HAYEHUS MOTYT OblTb NPOBEPEHbI U YKa3aHbl U3rOTOBUTENEM.

B.4.4 PaGoune xapakTepucTUKu B crlyvyae 3aMblKaHUS Ha 3eMJII0 NMPU HaSTUYUM UITU OTCYTCTBUM
NOCTOAHHOWU COCTaBNAIOLLEN

B.4.4.1 ABOT tuna AC

ABOT, koTopbiii obecnevnBaeT OTKMIOYEHUE NPU CUHYCOMAANbHbIX MEPEMEHHbIX OCTATOYHbIX TOKax
B OTCYTCTBME NOCTOAHHON COCTABMAIOLLEN, BHE3AMHO NOABMAIOLLMXCA UNN MEANEHHO HapacTaLwmx.

B.4.4.2 ABOT tvna A

ABOT, koTopbiii o6ecneynBaeT OTKMIOYEHWE NPU CUHYCOMAANbHbIX MEPEMEHHbLIX OCTATOYHbIX TOKax
B MPUCYTCTBUM 3a4aHHbLIX NYNbCUPYIOLLMX MOCTOSIHHBIX COCTABMAIOLWMX, BHE3aNHO MNOABASIOLMXCA UK
MeANEeHHO HapacTaloLwmX.

B.5 MapkupoBka

a) B nononHeHne Kk MapkupoBKe, NpuBeAeHHON B 5.2, HA BCTPOEHHbIX ABOT A0MmKHbI ObiTb MAPKUPOBAaHbI
N SICHO BUAMUMbI B YCTAHOBIIEHHOM MOTIOXEHUN annaparta CrneayLlne aHHble:

- HOMUHATbHbIA OTKMYAOLWMIA OCTATOUHbIN TOK /p;

- YCTaBKM OTKMIOYAIOLLEro OCTATOYHOrO TOKAa, rae UMeKTCs;

- NpeaenbHoe BPeMsA HeoTknwdeHus npu 2 Iy, ana ABOT ¢ 3agepxKon BPeMEHU — CUMBOSIOM Af,
3a KOTOpbIM CneayeT 3HayeHue npeaenbHOro BPEMEHW HEOTKMIOYEHMSI B MUMNMUCEKYHAAX, UMW, €Cnu

npeaenbHoe BpeEMA HEOTKNIOYEHUs cocTaensaeT 0,06 ¢, — cumBonoMm :

- OpraH ynpaBneHus yCTPOWCTBA SKCNIyaTaUMOHHOr0 KOHTpoOns, rae Heobxoaumo, 6ykson T (CM. Takxke
B.7.2.6);

- pabo4yasa xapakTepuctuka B Criydyae OCTaTOYHbIX TOKOB B MPUCYTCTBUM UMM B OTCYTCTBUE MOCTOSIHHOWN
COCTaBnALEN:

- ana ABOT tuna AC — cumBOonom '

Pan 4

- ana ABOT tuna A — cuMBOonoM L MD—M

b) JomkHbl 6bITb MapKMPOBaHbLI HA YCTPOWCTBE OCTATOYHOIO TOKa U SICHO BMAUMBI B YCTAHOBJIEHHOM
MONOXXEeHUW Cneaytowmne AaHHble:

- HOMMWHANbHOE HaMpPsXKEHWE, €CNU OTNNYaEeTCss OT HOMMHAsNbHOro HanpshKeHUss aBTOMAaTUYECKOro
BbIKMOYATENS;

- 3HayeHue (Mnu gmanasoH 3HAYEeHU) HOMWHANbHOW 4acTOTbl, €CrM OTNMYAEeTCHA OT YKasaHHOW Ans
aBTOMAaTUYECKOro BbIKMOYATENS;

- ykasaHue o Tom, uto I £ ... A (rae /xn — mMakcumarnbHbIi HOMUHANbLHBLIA TOK aBTOMATUYECKOTO BbIKMIO-
yarerns, C KOTOPbIM MOXET COeANHATLCHA YCTPONCTBO OCTATOYHOIO TOKA);

- HOMMHAarbHBLIN OTKIIOYAOLLMIA OCTATOYHBIN TOK /an;

- YCTaBKM OTKIOYAIOLLIEr0 0CTaTOYHOrO TOKA, rA€ UMEKOTCA:

- NpeaernbHoe BPeMs HEOTKITIOYEHUS, KaK YKa3aHOo B NEPEYUCTIEHUN a);

- OpraH ynpaeneHus ycTPOMCTBOM IKCMyaTaunMOHHOIO KOHTPOSSA, KaK YKa3aHOo B NEPEYUCIEHNN a);

- pabo4yas xapakTepuctuka B Criyd4ae OCTaTOYHbIX TOKOB B MPUCYTCTBUW UMW B OTCYTCTBUM MOCTOSIHHOWM
COCTaBMAOLIEN, KaK yKa3aHO B MEPEYUCIIEHUN a);

- paboyas xapakTepucTuka B Criydae OCTaTOYHbIX TOKOB MPW Hanmu4yuu Unu npu OTCyTCTBUE COCTaBIS-
IOLLEN MOCTOSAHHOTO TOKA:

- ana ABOT tuna A — cuMBOMOM @ :

- ana ABOT tuna AC — CI/IMBOJ'IOM.

¢) JoskHbI ObITb MapPKMPOBaHLI HA YCTPOWCTBE OCTAaTOYHOrO TOKa U ACHO BUAHLI MOCne cOOpKU C aBTo-
MaTUYECKUM BbIKINIOYATENEM CNEAYIOLLME AaHHbIE:

- HAUMEHOBAHNE U3rOTOBUTENA UMM TOProBasi Mapka,

- 0603HaYeHne TMna unm cepuiHbIi HOMep;
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- 0603Ha4YeHUe aBTOMaTUYECKOro (MX) BbIKMOYaTENA (€i), C KOTOPbIM (MM) MOXET COEANHATLCS YCTPOWi-
CTBO OCTATOYHOrO TOKA, ecnu HenpasunbHasa cbopka (koTopasi morna 6bl caenartb 3awmTy HeaHEKTUBHOIA)
HE WUCKIIOYEeHa KOHCTPYKTUBHO;

- |IEC 60947-2;

- NPUroAHOCTL AN UCMONb30BAHMA TONMbLKO € TpexdasHbIM UCTOYHUKOM NMUTAHUSA, CUMBOJTIOM .
d) OorkHbl MapkupoBaTbCA Ha eauHOM ABOT unu yCTPOWCTBE OCTATOMHOrO TOKA, B 3aBUCUMOCTU
OT MPUMEHEHUSA, NN COAEPXAaTbCA B AOKYMEHTaLUN U3rOTOBUTENS Creaylolime AaHHble:
- HOMMHanbHaa BKMOYaLaa U OTKMYaLWwas CnocobHOCTU MpU OCTaTOMHOM TOKE KOPOTKOrO 3ambl-
KaHus ,y, ecnu oHa 6onee 25 % ot /y, (cM. B.4.3);
- CXeMa CoeMHEHUN, BKINYas COEAMHEHNS UCMbITATENbHOW Lienu U, eCnu Heobxoanmo, COEUHEHUS Ce-
v ana ABOT, 3aBucALLMX OT HanpsbKeHUS MCTOYHUKA NUTaHUS
- 3HaYeHMe HOMUHAamNbHOTO OCTaTOYHOro Hepaboyero Toka /ym, ecnu 6onblue Yem 0,5 /y,.
e) Cnepyowme gaHHble JOMKHbI ObITb NPeaoCcTaBneHbl B JOKYMEHTaLUN U3rOTOBUTENS:
- NPUroAHOCTb ANSA UCMONb30BAHUS:
- TONbKO B TPEXa3HbIX CUCTEMAX;
- B TpexdasHbixX 1 04HOMasHbIX cucTemax.

B.6 HopMarnbHble ycrnoBus 3KkcrnsniyaTauum, MOHTaXa U TPaHCNOPTUPOBaHUSA

B cootBeTCcTBUM C pa3genom 6.

B.7 Tpe6oBaHUA K KOHCTPYKLUK U paBoTOCnoco6HOCTHU

B.7.1 Tpe©6oBaHUA K KOHCTPYKLUM

HomkHa ObITb MCKMIOYEHA BO3MOXHOCTL U3MEHEHUsI paboyeii xapaktepuctuku ABOT, kpome crnocoba,
cneunansHoO NpeaHasHavYeHHOro Ans peryrnupoBKM HOMUHAMBHOMO OTKMIOYAOLLEro OCTaTOYHOro TOKa, MU
YCTaBKU 3aJEPXKKN BPEMEHM.

ABOT, cocToaLmin U3 aBTOMaTUYECKOTrO BbIKNOYATENS], AOMKEH UMETb TaKY0 KOHCTPYKLUMIO, YTOObI:

- coeAmMHALLAs cucTemMa YCTPOMCTBA OCTATOYHOrO TOKa C aBTOMATUYECKMM BblkniovaTeneM He Tpebo-
Bana HUKakMx MexaHU4YEeCKUX N/Mnn NeKTPUYECKUX COEAMHEHUIN, KOTOPbIE MOrMK Obl OKa3aTb OTPULATENBHOE
BO3JENCTBME HA MOHTaX UNN HAHECTUW Bped noTpedbutentio;

- NPUCOeAMHEHne YCTPOMCTBA OCTATOYHOIO TOKA HE OKa3aro OTpULIATENIbHOrO BO3AEWUCTBUSA HA HOPMArbHYIO
paboTy 1 xapakTepuCTUKN aBTOMaTUYECKOTO BbIKIIOYATENS;

- YCTPOWCTBO OCTATOYHOrO TOKA HE MOAAEPKMBANO ANUTENbHOTO MOBPEXAEHUSA, 00YCNOBNEHHOrO0 TOKaMu
KOPOTKOro 3amblKaHUsi BO BPEMS UCTILITATENbHbIX LIMKIIOB.

B.7.2 Tpe6oBaHus k paboTOCNOCOOHOCTH

B.7.2.1 Je#icTBMe Npu OCTAaTOYHOM TOKe

ABOT pomkeH aBTOMaTUYECKU OTKITIOUUTLCA NOA AENCTBMEM MNOBOro TOKA YyTEYKM HA 3EMAI0 UK TOKa
3aMblKaHUA Ha 3E€MII0, PaBHOr0 UMM MNPEBbLILAKOWEr0 HOMMHANbHbLIA OTKMIOYAOWMIA OCTaTOYHbIN TOK
B TE@YEHUE BPEMEHU, NPEBLILLAIOLLErO BPEMS HEOTKIMIOUYEHMS.

CpabartbiBaHne ABOT J0MmKHO yAOBNETBOPATL TPeBGOBaHMAM NO BPEMEHU, yKa3aHHbIM B B.4.2.4. CoOT-
BETCTBUE MPOBEPAIOT UCMbITaHneEM no B.8.2.

B.7.2.2 HomuHanbHaa BKkNYawLWwas U OTKIHOYAKOWAA CNOCOOHOCTU MPU OCTATOYHOM TOKe
KOPOTKOro 3aMbIKaHuA [,

ABOT pomkeH cooTBeTCcTBOBaThH TPEOOBAHMAM K MCNBITAHUIO, NpMBEAEHHbIM B B.8.10.

B.7.2.3 PaboTocnoco6HOCTb

ABOT pomkeH yaoBneTBOpPATb UCMbITaHMAM no B.8.1.1.1.

B.7.2.4 Bo3geicTBME YyCINOBUIA OKpyXalowein cpeabl

ABOT pomkeH paboTtatb yaOBNETBOPUTENBHO, NPUHUMAA BO BHUMaHWE BO3AEWCTBME YCMOBUI OKPY-
»awowen cpegbl. COOTBETCTBME NPOBEPSAIOT UCMbITaHMeM no B.8.11.
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B.7.2.5 3nekTpuyeckas NnpoYHOCTb U3ONALMUMU
ABOT gomkHbl BblaepXXMBaTh UCnbITaHUA o B.8.3.

B.7.2.6 YCTPOMUCTBO 3KCNITyaTaLlMOHHOTO KOHTPONA

ABOT, npeaHa3Ha4YeHHbIE ANA 3aLUUTbl OT NOPAXKEHUS ANMEKTPUYECKUM TOKOM, AOIDKHbI ObITb CHAGXEHbI
YCTPOMCTBOM  9KCMyaTaUMOHHOIO KOHTPOMS, WMUTUPYIOLLMM MPOXOXAEHWEe OCTaTOYHOro TOKa 4epes
YCTPONCTBO ero obHapyxeHus ans obecnevyeHns nepuoanyeckoro KOHTpons pabotocnocobHoctu ABOT.

YCTPOWCTBO IKCNNyaTaLMOHHOIO KOHTPOS AOMMKHO YAOBMETBOPATL UCMbITaHMAM no B.8.4.

Ha 3awuTHbI NPOBOAHMK, €CIU OH UMEETCH, HE AOJDKHO MOAABAaTLCA HanpshkeHwe npu paboTe ycTpoii-
CTBa JKCNyaTaLMOHHOrO KOHTPOrS.

He 0OmKHO GbITb BOSMOXHBLIM MUTaHKWE B 3alyULL@eMOoN Lienu Npyu MCNonb30BaHMKU YCTPOUCTBA dKCnnya-
TaLMOHHOro KOHTpOns, korga ABOT HaxoaWUTCA B OTKIIOMEHHOM MOOXEHUN.

YCTPOMCTBO 9KCMYaTaALMOHHOTO KOHTPONSA HE AOIMKHO ObITb €4WHCTBEHHLIM CPEACTBOM, OCYLLECTBNSA-
IOLLIMM OMepaumIo OTKIIOYEHWSA, U HE NPEAHAa3HAYEHO ANS UCNOMb30BaHMSA B 9TOM Ka4yeCTBe.

OpraH ynpaBneHus yCTPOWCTBOM 3KCMIyaTaLUMOHHOTO KOHTPONS AOIMKEH mapkuposaTtbcs Oykeoii T.
OH gomkeH BbITb NPEANOYTUTENBHO CBETIIONO LIBETA, HO HE KPACHOTO M HE 3EMEHOrO.

MpumMevyaHne — YCTPOMCTBO BKCMIyaTaALMOHHOrO KOHTPOMSA NpeAHasHa4eHo TOMbKO AMA NPOBEPKU DYHKLMK
OTKMKOYEHNA, HO He 3Haqu|/||7|, NPU KOTOPbIX OCYLLECTBNAETCA 3Ta beHKLWIFl, T. €. HOMUHabHOIro OTKNOYEHUA OCTaTou-
HOro TOKa U BpeMeHWN OTKNoYeHUA.

8.7.2.7 MNpepenbHOe 3HaAYeHUE HEOTKIHOYAIOWEro Toka npu ogHoda3HON Harpy3ske

ABOT O0mkHbl BelgepkuBath €3 OTKNIOHYEHNS HAaMMEHbLUEE U3 ABYX 3HAYEHUI CBEPXTOKA:

-6 Isn;

- 80 % MakcMmManbHON yCTaBKWU pacuenuTens Toka KOPOTKOro 3aMblKaHUS.

CoO0TBETCTBUE NPOBEPAIOT UCMbITAHUEM MO B.8.5.

OpfHako 9TO MCMbITaHWE He sBnseTcs obssatencHeiM Ana ABOT kateropum npumeHeHus B, nockonbky
COOTBETCTBUE TPebOBAHMAM AAHHOMO NOANYHKTA NPOBEPAIOT BO BPEMS LMKNA UCMbITaHuii IV (v kKoMGuHK-
POBaHHOrO LMKMA UCNbITAHWA).

M punmev4yaHne — MenelTanms npu MHOI'O(baSHbIX YPaBHOBELUEHHbLIX Harpy3kax He ABnarTcA 0693aTeJ‘lebIMM,
NOCKONBKY CHUTAKT, YTO Ha HUX PacnpoCTpaHAKTCA Tpe6OBaHVIF| HacToALero nyHKTa.

B.7.2.8 YcTtonunBoctb ABOT Kk HexenatesicHOMY OTKMHOYEHUIO BCneacTBUE UMNYSILCOB TOKOB,
BbI3BaHHbIX UMNYJIbCHLIMU HaNPSXKEHUAMMN

B.7.2.8.1 YCTOMYMBOCTb K HexenaTerlbHOMY OTKITHOYE€HUIO NpU BO3HUKHOBEHUU EMKOCTHOWU CEeTeBOM
Harpysku
ABOT fgomkHbl BblaepXXuBaTth UcnbitaHue no B.8.6.1.

B.7.2.8.2 YCTOMYMBOCTb K HeXenarenbHOMY OTKITHOUYEHUIO B Crlyyae UCKpeHusi 6e3 nocrnieayouero
TOKa
ABOT posmxHbl BblaepXxuBaTth ucnbitaHue no B.8.6.2.

B.7.2.9 NoeegeHne ABOT Tuna A B criyyae TOKa 3aMbIKaHUA HA 3eMII0, CoAepXKallero NOCTOAHHYH
COCTaBnAKOLWYIO

B cnyyae Toka 3aMbikaHUA Ha 3eMMI0, COAEPXKALLEro NOCTOAHHYIO cocTaBnsowyto, ABOT aomkeH ObiTb
paboToCnoCOOHLIM NPU 3HAYEHUSIX MAKCUMAIIBHOTO BPEMEHM OTKIMIOYEHUS, ykasdaHHbIX B Tabnmuax B.1 u B.2,
YTO NOAXOAMT, OAHAKO YKa3aHHbIE 3HAYEHUA UCTILITATENLHOTO TOKA AOIDKHBI ObITb YBENUYEHbI HA KO3hMULMEHT:

- 1,4 — ana ABOT, umerowmx I, > 0,015 A;

-2 — ana ABOT, umetrowmx /,, < 0,015 A (nnn 0,03 A, BepyT bonbluee 3Ha4eHue).

CooTBeTCcTBMUE NPOBEPSIOT UCMbITAHUEM NO B.8.7.

B.7.2.10 YcnoBusa pa6otbi ABOT ¢ BoO3BpamaembiMm B paboyee mnoOroxeHue YCTPOMCTBOM
OCTaTOYHOrO TOKa

He nomxHO ObiTb BO3MOXHBLIM MOBTOPHOE BkIoyeHne ABOT, umelowmx ycTpoucTBO OCTaTOMHOIO TOKa
C Bo3BpawleHuem B pabouyee nonoxexne (cm. B.2.3.9), nocne oTknOYeHUs Nog AEWCTBMEM OCTaTOYHOrO
TOKa, €CNN OHU He Obinn BO3BPALLEHbI B UCXOAHOE MOMOXEHME.

CootBeTCTBME NPOBEPAIOT B Npouecce ucnoitaHua no 8.3.3.3.4 cornacHo B.8.1.1.1.
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B.7.2.11 OQononHuTtenbHble Tpe6oBaHua Kk ABOT, (PyHKUMOHANBbHO 3aBUCALLUM OT HANPSXKEHUA
UCTOYHMKA NUTAHUA

ABOT, (pyHKUMOHANbLHO 3aBUCALUME OT HaNPSHXKEHUA UCTOYHMKA MUTAHWUS, OOJDKHbI OTKMIOYATbCA NpuU
noBOM 3HAYEHNUUN HAMPSHKEHMA UCTOYHUKA NUTaHMA Mexay 0,85 u 1,1 ero HOMMHaNbLHOIO 3HaYeHus1.

CooTBeTCTBUE NPOBEPSAIOT UCMbITAaHUEM NO B.8.2.3.

Ecnn ABOT paccuutaH 6onee 4eMm Ha O4HY HOMMHASbHYIO YacTOTy UIM AManasoH HOMMHANbHBIX YaCToT,
TO OH JOIKeH cpabaTbiBaTb B COOTBETCTBUM C AAHHLIM NOANYHKTOM Mpu Bcex yactotax. COOTBETCTBUE
NpoBepAT NpoBeAEeHWEM ucnbiTaHuin no B.8.2 u B.8.4.

CornacHo knaccudpmkaumm ABOT, dOyHKUMOHANbLHO 3aBUCALUME OT HAMPSHKEHUS UCTOYHMKA NUTaHUSA,
AOIMKHbI COOTBETCTBOBATL TPEOOBaHUAM, yka3aHHbIM B Tabnuue B.3.

Tab6nuya B.3 — TpeboBanua k ABOT, pyHKLMOHANBHO 3aBUCALYMM OT HanNpspKeHUss UCTOMHUKA NUTaHUA

Knaccudukauyus ABOT no 8.3.1 [loBefeHue Npun oTkase UCTOYHUKA NUTaHUA
ABTOMaTMYECKM OTKMoYatowmecs npu | bes sagepxku Bpemenn | OTknioyeHne 6e3 3agepkkM BPEMEHU
oTKa3e UCTOYHMKA nuTaHua (B.3.1.2.1) no B.8.8.2a

C 3aaep>xxon BpeMeHH OTKIIOYEHUeE C 3a1€PKKON BPEMEHUN
no B.8.8.2b

He oTknovarowmecs aBToMaTUYECKn Npu 0TKa3e MCTOYHUKA HeoTknioueHue
nutanus (B.3.1.2.2)
TO e, HO CNOCOGHbIE K OTKIIOYEHUIO B Criydyae BO3HMKHOBeHUA | OTkmoveHue no B.8.9
onacHon cutyauum (B.3.1.2.2.1)

B.7.3 dnekrpoMarHuTHass COBMeCTUMOCTb

TpeboBaHus npunoxeHus J.
Cneundukaummn 4ONONHUTENbHBIX UCNbITAHWI NpUuBeaeHbl B B.8.12.
YCTOMYMBOCTb UBMEHEHWI HAaNPSXKEHUI OTHOCUTCA K TpeboBaHuam no B.7.2.11.

B.8 NcnbiTaHusa

Hacroawmn pasgen coaepxut ucnbitaHusa ana ABOT ¢ HOMMHaNbHLIM OTKMAOYAKOWMM OCTATOYHbIM
TOKOM /4, 10 30 A BKIIIOM.

Bonpoc npurogHOCTM ucnbiTaHUM, COAEPXALWMXCA B HACTOSILLEM NyHKTe, koraa /y, > 30 A, aomkeH
COrnacoBbIBaTbLCA MEXAY U3roToBUTENEM U noTpedutenem.

Mpubopbl ANt U3MEPEHUS OCTAaTOYHOTO TOKA AOMKHbI UMETb KNAacc TOYHOCTU He Hke 0,5 (cMm. IEC 60051) n
nokasbiBatb (MM NO3BONATHL ONPEAENUTL) AOCTOBEPHOE 3(PEKTUBHOE 3HAYEHUE.

Mpubopbl AN U3MEPEHUSI BPEMEHU [O0MKHBI UMETb OTHOCUTENBLHYIO NOrpeLlHOCTL He BGonee 10 % ot
N3MepPAEMON BENTUUUHDI.

B.8.1 O6mume nonoxeHusa

McnbITanus, ykasaHHbIE B HACTOSILLIEM MPUNOXEHUU, ABASAIOTCA AO0NONHUTENBHBIMU K UCMbITAHUAM pas3-
aena 8.

a) UcnbiTaHnsa Tuna

ABOT aomkHbl noABepraTbCsi BCEM COOTBETCTBYIOLMM LMKNAM ucnbiTaHuin pasgena 8. Mpu nposepke
AMNEKTPUYECKOW NPOYHOCTU U3ONSALMU BO BPEMSA 3TUX LMUKMOB UCMBLITAHWIA LeNb YNpaBneHUa YCTPOMCTBOM
OCTaTO4HOrO TOKa, (PYHKLIMOHASIbHO 3aBUCALLErO OT HaNPsHKeHUS UCTOMHMKA NUTaHUSA, MOXET ObiTb OTCOEAM-
HeHa oT rnasHoi yenu (cMm. 8.3.3.2.2).

McnbiTaHna OkHBI NPOBOAMTLCS MPU TOKAX NPAKTUMECKU CUHYCOUAANBLHON (hOPMBI.

Ona ABOT, coaepxalumx oTaernbHOe yCTPONCTBO OCTaTOYHOrO TOKa M aBTOMaTU4ECKUN BbIKMIOYaTENb,
cbopka A0MKHA BbINOMHATLCS MO UHCTPYKLUMAM U3rOTOBUTENA.

Ona ABOT ¢ HECKONbKMMMU yCTaBKaMMu OTKNIOYAIOLEro OCTAaTOYHOro TOKa UCMbITAHWUA AOMKHbI NPOBO-
AUTBCA HA HaWMEHbLUEW YyCTaBKe, eCIin He OrOBOPEHO UHOE.

Ona ABOT ¢ perynupyemon 3apepxkon sBpemenu (cm. B.3.3.2.2) pomkHa ycTtaHaBnMBaTbCA MaKCH-
MasnbHas 3aaepXxka BPpeMEHH, eCIIn HE OTOBOPEHO UHOE.

b) Mpuemo-caaTouHbIEe UCTLITAHUA

B cootseTcTBUMU C 8.4.4.
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B.8.1.1 UcnbiTaHuA, NPOBOANMbIE BO BPEMSA UCNLITATENbHLIX LMKNOB pa3aena 8

B.8.1.1.1 Pa60TOCNOCOGHOCTL B YCHOBUSAX 3KCNsyaTauum

Bo Bpems paGounx uuknos ¢ Tokom (cm. 8.3.3.3.4), ykasaHHbix B Tabnuue 8 (cm. 7.2.4.2), ogHa TpeTb
onepauuii OTKNIOYEHUA AOSMKHA BbINOMHATLCA YCTPOWCTBOM 3KCNyaTaLUMOHHOTO KOHTPONSA, Apyras TpeTb —
nocpeacTBOM OCTaTOYMHOIO TOKA BEINUYUMHON [y, (MNU, ecnu NPUMEHMMO, BENMYMHON HAUMEHbLUEN YCTaBKM
OTKNIOYAIOLLEro 0CTaTOMHOrO TOKa) B O4HOM U3 MOJIOCOB.

He ponyckaiotca oTkasbl NPU OTKITOYEHUM.

Ons ABOT ¢ Bo3BpaljaembiM B MCXOZHOE MOMOXEHWEe YCTPOWCTBOM OCTaTOMHOrO Toka Heobxoaumo
NpoBEPUTL HEBO3MOXHOCTbL NOBTOPHOTO BkoveHuss ABOT nocne pacuenneHuss 6€3 HamepeHHOro Bo3Bpa-
LEeHWA B UCX0A4HOE nonoxenue. [laHHasa npoBepka AOIDkHA NPOBOAUTBLCA C TOKOM B Havane u B KOHLE
UCMbITaHWA Ha paboTocnocobHOCTL (8.3.3.3.4).

B.8.1.1.2 MpoBepka yCTONUMBOCTU K TOKAM KOPOTKOTO 3aMbIKAHNA

B.8.1.1.21 HoMuHanbHaa pabouyasi OTKNMIOYAOWAA CMNOCOGHOCTL MPU KOPOTKOM 3aMbIKaHUM
(umkn ucneitaHum ).

Mo ncnbiTaHuam no 8.3.4 npoBepky npaBunbHOCTH cpabatbiBaHua ABOT B criyyae OCTaTtO4HOro Toka
cnepyet nposoauTtb no B.8.2.4.1.

B.8.1.1.2.2 HomuHanbHaA npeaenbHas OTKIIOYaKOWasi CNOCOOGHOCTbL NPU KOPOTKOM 3aMbIKaHUU
(umkn ucneiranui ).

C uenbl NPOBEPKM NPaBUNBHOCTM cpabaTbiBaHMSA pacuenuTener TOKOB NEeperpy3ku UCNbITaHus ANnA
eauHudHoro nomntoca no 8.3.5.1 n 8.3.5.4 cneayer 3aMeHUTb UCMbITAHUAMMU ANS ABYX NMOJIOCOB BO BCEX BO3-
MOXHbIX KOMOUHALMSIX ha30BLIX MOSIOCOB NO OMEPEAM; YCIOBUS UCTILITAHUN TaKue e, Kak B 8.3.5.1 n 8.3.5.4,
HO NMPUMEHUTESIBHO K ABYM MOMOCaM.

[Mocne nenbiTaHusa no 8.3.5 AomkHa NPOBOAMTLCA NPOBepKa NpaBUITbHOCTU OTKMoYeHuss ABOT B c0OT-
BeTCTBUM C B.8.2.4.3.

B.8.1.1.2.3 HOMMHanNbHbIA KpPaTKOBPEMEHHO AONYCTUMbIN TOK (Uukn wucnbiTaHuit IV unm
KOMOWHMPOBAHHbIN LIUKIT UCMbITAHUN)

a) MoeeaeHue BO BPEMS UCMBITAHUSA HA HOMUHASBbHbLIA KPATKOBPEMEHHO AOMYCTUMbIN TOK

B npouecce ucnbitaHusa no 8.3.6.2 nnu 8.3.8.2 (B 3aBUCMMOCTU OT NPUMEHEHUS) HE JOIDKHO NPOU3OWUTH
OTKIMIOYEHHUE.

b) MpoBepka pacuenuTenen TOKOB Neperpy3ku

Onsa yukna ucnbitanui |V

Mpu npoeepke npaBunbHOCTU cpabatbiBaHMA pacuenuTenen TokoB neperpy3ku no 8.3.6.1 u 8.3.6.6
UCMbITaHNA AN eAUHMYHOro nontoca no 8.3.5.1 AormkHbl ObiTb 3aMEHEHbl UCTILITAHUAMU ANS ABYX NOMIOCOB,
BbIMNOSIHAEMbIMU BO BCEX BO3MOXHbIX KOMOMHaUMAX (pa30BbIX NOMIOCOB NOOYEPEAHO.

Ina KOMOMHMPOBAHHOIO LIMKNA UCMLITAHUNA.

Ina npoBepku NpaBuibHOCTU cpabaTbiBaHMA pacuenuTenei ToKoB neperpysku no 8.3.8.1 ucnbitaHus
ANna eauHMYHOro nomntoca no 8.3.5.1 AoMmKHbI ObiTb 3aMEHEHb! UCNbITAHUAMU ANs ABYX NOMIOCOB, BbIMOMHS-
€MbIMU BO BCEX BO3MOXHbIX KOMOUHaLMsIX ha30BbIX NOOCOB NOOYEPEAHO.

Ina npoBepku NpaBuIIbHOCTU cpabaTbiBaHus pacuenuTenei TOKoB neperpysku no 8.3.8.6 ucnbitaHue
no 8.3.3.7 AOMMKHO NPOBOAUTLCS C UCMONIb30BAHNEM TPEX(a3HOro UCTOUHUKA NUTAHUS.

¢) MpoBepka ycTporcTBa OTKIIOYEHUSI OCTATOYHOTO TOKA

Mocne ucnbiTanuii no 8.3.6 unu 8.3.8 NnpousBoAUTCA NpoOBEPKA YCTPOMCTBA OTKIIOYEHUS OCTaTOMHOro
TOKa B COOTBETCTBUU C B.8.2.4.3.

B.8.1.1.2.4 BbiknioyaTernu cO BCTPOEHHbIMU NPeaoXpaHuTensiMmm (LMK ucnbitaiuia V)

Mocne npoBepkM NpaBUIIbLHOCTU cpabaTbiBaHUA pacuenuTesneil TOKOB NepPerpy3kn UCTbITaHNS ANS €4NHNY-
HOro rnonioca, ykasaHHvble B 8.3.7.4 u 8.3.7.8, A0omkHbl ObiTb 3aMEHEHbl UCTILITAHMSAMU ANA ABYX NOMIOCOB
BO BCEX BO3MOXHbIX KOMOMHALMAX (Da3HbIX MOSOCOB NOOYEPEAHO; YCNOBUSI UCMBLITAHMIA — KaK yKasaHo
B 8.3.7.4 n 8.3.7.8, HO ans aByx nontocoB. Mocne ucneiradua no 8.3.7 npoBepka NpaBUNbHOCTN OTKNIOYEHUA
ABOT pomxHa npoBOAUTLCS B COOTBETCTBUM € B.8.2.4.3.

B.8.1.1.2.5 Llukn ucnbitaiuit VI (KOMGMHUPOBaHHbIN LUKIT UCNbITAHUM)

MNocne ucnbiTaHuit no 8.3.8 npoBepky npaBuMnbHOCTU oTkMoueHus ABOT cnenyeT npoBoauTb B COOT-
BETCTBUM C TpeboBaHusamu B.8.2.4.3.

B.8.1.2 lononHUTenbHbIE€ UMKIIbI UCNLITAHUNA
JononHuTenbHbIE LMKIbI UCNbITAHUI A0MKHbI NPoBOAMTLCA HA ABOT no Tabnuue B.4.
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Ta6nuya B.4 — [JononHUTENbHLIE LMKIbI UCMBITaHUIA

Llnkn WUcnbiTaHne MyHkT
Bl [Pabouas xapakrepucruka B.8.2
SONeKTPoM30oNALUUOHHbIE CBOMCTBA B.8.3
[encteue ycTpoMCTBa 3IKCNNyaTaLMOHHOIO KOHTPOMA npu npegenax HomuHanbHoro| B.8.4
HanpspKeHus
MpepenbHOE 3HaUEHWE HEOTKMIOYAIOLLIEro TOKa B YCNOBUSIX CBEPXTOKA B.8.5

YCTOWUMBOCTb K HEXENATENbHOMY OTKITIOYEHUIO BCNEACTBME UMINYNLCOB TOKOB, Bbl3BaHHbLIX| B.8.6
UMMYTNbCHbIMMW HANPSHKEHUAMU
lMoseneHne B criyyae TOKa 3aMblKaHWUS HA 3EMII0 NPU HANUUMKM NOCTOSIHHOW coctaensa-| B.8.7

e
MoseneHne B cnyyae oTkasa MCTOYHMKA nuTaHua ana ABOT, knaccuduuyupyembix| B.8.8
no B.3.1.2.1
MoseaeHne B crnyyae oTkasa uCTouyHuka nutaHua ansa ABOT, knaccuduuyupyembix| B.8.9
no B.3.1.2.2
Bl |Haubonbliaa Bknovaiowlas m oTkno4valoLwas cnocobHOCTU 0CTaTO4HOro Toka kopotkoro| B.8.10
3aMblKaHus (am)
B lll [Bo3gencTBuE yCIIOBUWA OKPY>XAIOLLEW CPefbl B.8.11
B IV |lMpoBepka anekTrpoMarHMTHOM COBMECTMMOCTHU B.8.12

McnbiTaHus Ha M3MEHEHUs UK NpepbIBaHKS HanpsXeHnA unu Ha nocagku Hanpsbkedus | B.8.13

Ona ABOT, umelopmx BapuaHTbl C pasfiUyHbIM YMCIIOM NOSIKOCOB, UCMbLITAHUS AOIMKHLI NPOBOAMUTbLCS
Ha BapuaHTe ¢ HaubGoNbLLMM YMCIIOM MOMIOCOB. [nsi BapuaHTa, KOTOpPbIii HE UMEET KOHCTPYKTUBHBIX pasnnMuunii
OT MCNbITYEMOr0 BapuaHTa, AOMOSIHUTENbHbIE UCMbLITAHMA He TpebyioTcA. Ecnu KOHCTpYKUMs BapuaHToB
He UAEHTWYHA UCNLITYEMOMY BapnaHTy, TO TAKMEe BAPUAHTLI TaKKe NOANEXaT UCTIbITAHUSAM.

B kaxxgom u3 yuknos ucnoitaHuin B I-B Il ucneiteiBalot no ogHomy o6pasuy.

B uukne ucnbitanuin B IV ang kaxaoro ucnbitaHUs MOXET UCNOSNb30BaTbLCA HOBbIM 0Dpaseu, v oauH
obpaseL, MOXeT UCTIONb30BAaTLCA Sl HECKONbKUX UCTILITAHMUIA, NO YKA3aHMIO M3rOTOBUTENS.

Luxn ucnbimaxuii B 1

B.8.2 MpoBepka paGoyei xapaKTepUCTUKU

B.8.2.1 icnbiTaTenbHasa Uenb

ABOT pomkeH ycraHaBnuBaTbCsl, Kak NPW HOPMAarnbHOW akcnnyaTauuu. McnbitaTenbHas Lenb AOIkHA
COOTBETCTBOBAaTL PUCYHKY B.1.

B.8.2.2 UcnbiTaTenbHoe HanpsikeHne ana ABOT, yHKLUMOHANLHO He 3aBUCALLErO OT HaNpPsXEeHUA
MUCTOYHMKA NUTAHUA

McnbiTaHne MOXET NpoBOAUTLCS NPY MIOGOM NOAXOASLLEM HATPSHKEHUU.

B.8.2.3 UcnbiTatenbHoe HanpsikeHue ans ABOT, dhyHKUMOHANbHO 3aBUCALLETO OT HANPSXEHUA
MUCTOYHMUKA NUTAHUA

McnbiTaHnsa 4OMKHBbI NPOBOAMTLCS NPU CReayoLWMX 3HAYEHUAX HAaNPsHKEHUS, NPUKNaabIBAEMOro K COOTBET-
CTBYIOLLMM 3aXKUMaM:

- 0,85-KpaTHOM MWHUMANbHOM HOMWHaNbHOM HAaNPsXKEHWU ANSA UCNbITAHWIA, yKa3aHHbIX B B.8.2.4 u
B.8.2.5.1;

- 1,1-KpaTHOM MaKCUManbHOM HOMUHANBHOM HaNPSXXEHWUN ANst UCNbITAHMIA, yKa3aHHbIX B B.8.2.5.2.

ABOT, paccunTtaHHble 6onee Yem Ha 04HY HOMUHATMbHYIO YacTOTy UIM AMana3oH HOMUHASbHbIX 4acToT,
AOMKHbI UCTILITLIBATLCS B KAXKAOM Chyyae npu HambonbLuen U HauMeHbLUEeNn HOMUHaNbHbIX YacToTax. OaHako
anst ABOT, paccumTaHHbIX Ha HOMUHanNbHYO YactoTy 50 u 60 My, ucnbirasua npu 50 unm 60 My cuuTaoT
oTBEYaLMMM TpeboBaHNUSAM.

B.8.2.4 cnbiTaHue 6e3 Harpy3ku npu temnepatype (20 £ 5) °C

CoeaunHeHuns nokasaHbl Ha pucyHke B.1. ABOT fomxkeH Bblaep»kaTb UCnbiTaHus no B.8.2.4.1-B.8.2.4.3,
a TaKxe, rae noaxoaut, no B.8.2.4 .4,

Bce ucnbiTaHns NPOBOAAT TONbKO Ha OAHOM MOMIOCe, BbIGpaHHOM NPOM3BONbHO. Kaxaoe ucnbiTaHue
JIOMKHO CoAep)aTb TPU USMEPEHUS UM NPOBEPKU, B 3aBUCMMOCTU OT NPUMEHEHUS.
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Ecnu He oroBopeHo nHoe, To Ana ABOT ¢ ycTaBkoi OCTaTOMHOrO paboyero Toka No HeENpepbIBHOMY U3-
MEHEHUWIO UMK MO AUCKPETHbIM 3HAYEHUSIM UCTIbITAHUA CreayeT NPOBOAUTL C MeHbLUEeW M Gonbluei ycTas-
KaMu 1 04HOWN NPOMEXKYTOYHON YCTaBKOM.

B.8.2.4.1 [poBepka npaBUNLHOCTM cpabaTbiBaHUA B Cllyyae MNOCTENEHHOr0 HapacTaHuA
OCTaTOYHOrO TOKa

Boikniovatenu S1, S2 u ABOT ycTraHaBnuBaloT B 3aMKHYTO€ NOMOXEHUE, OCTAaTOUYHbIN TOK NOCTENEHHO
YBENUYUBAIOT, HAYUHAA OT BENU4YMHBbI HEe 6onee 0,2 /,,, A0 AOCTUXEHUA BENUUUHBLI [z, B TEYUEHME NpUbNu3su-
TenbHOo 30 ¢, NPK 3TOM TOK OTKIMIOYEHUS U3MEPAIOT KaXabli pa3s. Kaxaoe u3 Tpex pe3ynbTaTtoB U3MEPEHHbIX
3HaYeHUI’ AOMKHO ObiTb BOMbLLE YEM /5,0 U MEHBLLIE UMW PABHO /4.

B.8.2.4.2 NMpoBepka npaBUNILHOCTU OTKITIOYEHUA B NPUCYTCTBUM OCTAaTOYHOIO TOKA

Mpu oTkanubpoBaHHOW HA HOMMWHANBLHOE 3HAYEHWE OTKIIOYAIOWErO OCTATOYHOIO TOKa Iy, uenu (Unu
crneuuarnbHble YCTaBKWU OTKIMIOYAIOLLIEro OCTATOYHOro TOKa, €Ccrnv UMelotcs, oM. B.8.2.4) n BknioueHHbIX S1 u S2,
ABOT Bknio4aloT B LieNnb Tak, YTOObl BO3MOXHO TOYHEE UMUTMPOBanuchL paboune ycrnoBusi. Bpems oTtknio-
YeHUs U3MEePSAIOT TpU pasa.

PesynbTat usmepeHus He JomkeH ObiTb Oonee npeaenbLHOro 3Ha4YeHus!, ykazaHHoro ans /y, B B.4.2.4.1
unm B.4.2.4.2.2, B 3aBUCMMOCTU OT NPUMEHEHUS.

B.8.2.4.3 MNpoBepka npaBUIIbHOCTU cpabaTbiBaHMsA B Criy4yae BHE3anHOro nosiBNeHUs OCTaTOYHOro
TOKa

McneiratenbHylo Lenb KanubpyloT Ha KaXaoe M3 3HAYEHUIA OTKIIOYaloOWero OCTaTOMHOro Toka /,,
ykasaHHbix B B.4.2.4.1 unn B.4.2.4.2, yto npumeHumo. Beiknioyarens S1 n ABOT HaxoaaTca B 3aMKHYTOM
MONOXEHWM, a8 OCTATOYHbIA TOK BHE3aMHO MOAAIOT BKIIOYEHUEM BbIKloyaTens S2.

ABOT gomkeH oTKNioYaTbCH MPU KaXkaoM NpoBeEpKe.

Mpu kaxaom 3HaYeHun /,, NPOBOAAT TPU UIMEPEHUS BPEMEHU OTKIMIOYEHUA. Hu OAHO U3 3Ha4YeHui
BPEMEHW OTKIIOYEHNUSA HE JOIDKHO NMPEBbLICUTh COOTBETCTBYIOLLEE NPeAENnbHOE 3HAaYEeHue.

B.8.2.4.4 MNpoBepka npeaenbHOro BpemeHun HeoTiuwvyeHust ABOT ¢ 3agepxkon BpeMeHU

MenbiTatenbHylo uene kanubpyioT Ha 2 /,, ucnbitatenbHblii Bbikmoyatens S1 u ABOT Haxopatcs
B 3aMKHYTOM MOJSIOXKEHNM, OCTATOYHbIN TOK NOAAIOT 3aMblKaHWEM BblKIo4aTens S2 U NPUKINaAbLIBalOT B TEYEHUE
BPEMEHW, PaBHOro npeaenbHOMY BpEMEHU HEOTKIIOYEHUS, YKa3aHHOMY u3rotosutenem no B.4.2.4.2.1.

Bo Bpewmsi kaxkaon us Tpex nposepok ABOT He gomkeH oTknodatbea. Ecnu ABOT umeet perynupyemyio
yCTaBKy OTKIIO4AEMOro OCTaTOYHOIO TOKa U/MAN PErynupyemyio 3agepxky BpeMeHU, ucnbiTaHue NnposoasT,
Kak NPMMEHUMO, NPU HU3LLEN yCTaBke oTKMoyawero audgepeHynanbHoro Toka 1 MakcCuManbHON yCTaBke
3aJEPKKN BPEMEHMU.

B.8.2.5 McnbiTaHua npu npegeribHbIX TeMnepaTypax
MpnMedaHue — BepxHuii npegen TeMnepaTtypbl MOXET GbITb KOHTPONBHOW TemMnepaTypon.

Mpegensl TemMnepaTypbl MO AAHHOMY MYHKTY MOrYT ObiTb, NO COrNAacoBaHWUIO MEXAY M3roTOBUTENEM U
notpebutenem, paclumpeHbl. B 3TOM cnyyae ucnbITaHua AOSHKHBI NPOBOAUTLCSA NPU COINAacoBaHHBIX Npeaenax
TeMneparTypsl.

B.8.2.5.1 UcnbiTaHua 6e3 Harpy3ku npu Temneparype MuHyc 5 °C

ABOT nomewlaioT B kamepy npu crabunbHON Temnepartype okpyatoLLein cpefibl 0T MUHYC 7 0 MUHYC 5 °C.
Mocne aoCTMKEHNA YCTAHOBUBLLIMXCA TemnepaTtypHbix yenosuin ABOT noasepraiot ucnbitaHusm no B.8.2.4.3 u,
ecnu HeoGxoaumo, no B.8.2.4.4.

B.8.2.5.2 UcnbiTaHuA noa Harpy3koM NPuU KOHTPOSIbHOW TeMmnepaType uWnv npu Temnepartype
nntoc 40 °C

ABOT ¢ coeauHeHUsIMM, BbIMOSIHEHHLIMU MO PUCYHKY B.1, nomeLwialoT B kamepy C yCTaHOBUBLUENCA
TemnepaTtypoin cpeabl, PaBHOW KOHTPONbHON Temnepartype (cm. 4.7.3), unu, B OTCYTCTBUE KOHTPOSbHON
Temneparypsl, paBHoi (40 £ 2) °C. Tok Harpy3ku, pasHblii I, (He yka3aH Ha pucyHke B.1), nponyckaiot yepes
BCce (pasoBble NOnIOCa.

Mocne AOCTUXEHWS YCTAHOBMBLUMXCS TemnepatypHbix ycrnosun ABOT noasepraloT WCMbITAaHUAM
no B.8.2.4.3 u, rae Heo6xoaumo, no B.8.2.4 4.

B.8.3 NpoBepka 3neKTPOU3ONALUOHHLIX CBONCTB
Mcnbitanne npooaaT no 8.3.3.2.
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B.8.4 MNpoBepka cpabaTbiBaHUA YCTPOMCTBA IKCMNyaTaUMOHHOrO KOHTPOMA Npu npegenax
HOMUHAasbLHOrO HanpsXeHus

a) Ha ABOT nopgatot HanpsxeHue, paBHoe 1,1-kpaTHOMY HanbonbLIeMY HOMUHANbHOMY HaMPSKEHWIO,
YCTPOWCTBO 3KCNMyaTaLMOHHOIO KOHTPOMA KPaTKOBPEMEHHO MPUBOAAT B AeicTBue 25 pas ¢ uHTepeanom 5 c,
npu atom ABOT BKMi0YalOT BHOBL NEPes KaXkaon onepauuen.

b) 3atrem wucneiTaHne a) nostopAwT npu 0,85-kpaTHOM HaAMMEHBLUEM HOMMWHANbLHOM HAaMPSKEHUM;
YCTPOWCTBO 9KCMyaTaLMOHHOIO KOHTPONS NPUBOAAT B AEHCTBME TPU pasa.

C) 3arteM uCMbITaHWE a) MOBTOPSKT TONBKO OAMH pas, NMpu 3TOM OpraH ynpaBieHWs KOHTPONbHOro
YCTPOWCTBA YAEPKABAIOT BO BKIIIOYEHHOM MOJIOXEHMUN B Te4eHue 5 C.

Ons faHHbIX UCMbITAHWIA:

- B ABOT ¢ 0603Ha4Y€HHbIMM 32>KUMaMK NATAHWUA U HArpPy3Kkn COEAMHEHNS CO CTOPOHbI NMUTaAHNUS JOIHKHbI
COOTBETCTBOBaTb MapKUPOBKE;

- B ABOT ¢ HeoB03Ha4YeHHbIMM 3aXMMaMWU NUTAHWSA W Harpy3ku NUTaHUE LOMKHO NPUCOEAWHATLCH
K KaXxgomy Habopy 3aKMMOB MO O4epeamn Unu, anbTePHaTUBHO, K 060MM Habopam 3a>XMMOB O4HOBPEMEHHO.

B kaxgom ucneitaHum ABOT A0ImKEH OTKMHOYaTLCS.

Onsa ABOT, umetowux perynmpyemslii OTKIIOYaoLWmMii OCTaTOYHbIA TOK:

- HaMMeHbLUas ycTaBka AOJKHA UCMONb30BATLCA NPU UCTILITAHUAX @) U C);

- HanGonbLuas ycTaBka AOSHKHA MPUMEHATLCA ANA UCMbITaHKUA b).

Ona ABOT, umeowmx perynupyemMmylo 3agepxky BpeMeHU, UCMbITaHUe NPOBOAAT NPU MaKCUMAnbHOM
yCTaBKe 3a7EeP>KKu BPEMEHMU.

MpumedyaHune — MNpoepKy paboTocnOoCOBHOCTN KOHTPOMBHOMO YCTPOWCTBa NPOBOAAT UcnbiTaHnem no B.8.1.1.1.

B.8.5 MpoBepka npeaenbHOro s3Ha4eHUs1 HEOTKITHOYAOLWEero ToKa B YCSIOBUAX CBEPXTOKA

CoeanHeHnsa ABOT aomkHbl COOTBETCTBOBATbL PUCYHKY B.2.

MonHoe conpoTuBNeHWe Z OTPErynupoBaHo, YTobbl B Lenu co3aasarcs TOK, PaBHbIN MEHbLUEMY U3 ABYX
3HaYeHUn:

- 6IAn;

- 80 % mMakcumanbHOM YCTaBKM pacLenuTens Toka KOPOTKOro 3aMblKaHUS.

MpnmMmedvaHue — C Uenblo perynupoBaHusa Toka ABOT D (cM. pucyHok B.2) MoxeT ObiTb 3aMeHEH nepeMbl-
KaMU C He3Ha4nUTeMbHbIM COMPOTUBJTIEHUEM.

Ona ABOT ¢ perynupyemMon yCTaBKkOW OCTaTOMHOIO TOKa UCNbITaHUE NPOBOAAT NPYU HAMMEHbLLEN YCTaBKe.

ABOT, (byHKLUMOHANbHO HE 3aBUCALUME OT HAMPSDKEHUS UCTOUMHUKA NUTaHUA, UCMbITLIBAIOT NpU NMOOOM
yAOGHOM HanpspKEeHUU.

ABOT, (byHKLMOHANbLHO 3aBUCALLME OT HANPSHXKEHUA UCTOYHMKA NUTAHUA, UCMLITLIBAIOT NPU CBOEM HOMMU-
HarnbHOM HanpsLKEHUU (MK, ECNIU YMECTHO, NPU HAMPSPKEHUU 1I0DOro 3HaYeHus U3 auanazoHa HOMMHANbHbIX
HaNpPsDKEHUN).

Mcnbiranne npoeogar npu koadduuymente mowyHoctu 0,5.

Bbikniouatens S1, 6yayuu pa3soMKHYTbIM, 3aMbIKalOT M CHOBA pa3sMblkaloT Yepes 2 ¢. UcnbitaHne noBTo-
PAIOT TPU pa3sa AN KaXA0i BO3MOXXHON KOMOMHALMM TOKONPOBOAALLMX NYTEN C UHTEPBASIOM MeXay nocne-
AOBaTenbHbIMU ONEpaLUsAMU 3aMbikaHUSA 1 MUH.

ABOT He gomkeH cpaboTathb.

MpuMmeyaHue — Bpemsi 2 ¢ MOXHO YMEHLLUUTL (HO HE MEHEE MUHUMANBHOIO BPEMEHU OTKNIYEHNUs) BO U3be-
XKaHue pucka OTKIIOYEHUs1 Noj AeicTBMEM pacLienuTens (ei) Toka neperpysku ABOT.

B.8.6 NpoBepka yCTOWYMBOCTU K HEXENATeNIbHOMY OTKIHYEHUIO BCeaCcTBUE UMMYNbCHbIX TOKOB,
BbI3BaHHbIX UMNYJIbCHbIM HanpsHKeHUeM

IOna ABOT c perynupyemoli 3aaepxkoi BpemeHu (cm. B.3.3.2.2) 3apepxka BpeMeHU AOMmiHA ObiTb
YCTaAHOBINEHa HA MUHUMYM.

B.8.6.1 MpoBepka yCTOMYUBOCTU K HEXeraTesibHOMY OTKIIOYEHUIO B Clly4ae eMKOCTHOM Harpy3sku
cetn

ABOT uCNbITLIBAIOT C NPUMEHEHUEM FeHepaTopa UMNYbLCHOrO TOKa, CMOCOBOHOr0 NnoaaBaTh 3aTyxaloLmit
KonebarenbHbIf TOK, KaK NMOKa3aHO Ha PUCYHKe B.4.

Mpumep cxembl Lenu ans noacoeauHenus ABOT nokasaH Ha pucyHke B.5.

OavH nonioc ABOT, BbiGpaHHbI NPOU3BONbLHO, AO0MDKEH noaBeprHyTbea 10 umnynbcam Toka. Monap-
HOCTb BOJIHbl MMMNYNbLCHOIO TOKA AOJDKHA MEHATHLCS MOCMEe KaXablX ABYX BO3AeWCTBUI. UHTepBan mexay
ABYMsi nocrneaoBaTernbHbIMW BO3€CTBUAMU A0IDKEH ObiTb NpubnusutensHo 30 ¢. TOK umnynbca AOMMKEH
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M3MEPATLCA COOTBETCTBYIOLLUM CMNOCOOOM U KanubpoBaTbCsi C MCMONMb30BaHUEM AOMOMHUTENLHOro obpasua
ABOT Takoro e tuna (cm. B.3.4), otBeyas cneaywowmm TpeboBaHUAM:

- NIMKOBOE 3HayeHne — 200A"7;

- pakTuyeckan anuTenbHoOCcTb hpoHTa — 0,5 MKC £30 %;

- nepuoj cneaytowlen BonHbl konedanma — 10 mkc £20 %;

- KaXkgblil nocreayowmin Nk umnynsca — okono 60 % npeabiayLwero nuka.
B npouecce ucnbitanuini ABOT He A0MKEH OTKMOYaTLCS.

B.8.6.2 lMpoBepka ycCTOWYMBOCTM K HeXenaTtenbHOMY OTKIIHOYEHMIO B Cllyyae MUCKpeHusi Oe3
nocneayroLero Toka

ABOT uCMbITLIBAIOT C NPUMEHEHUEM reHepaTopa WMMNYMNbCHOrO TOKa, CNOoco6GHOro nogasaTh BOSIHY
MMMYNbCHOrO Toka 8/20 MKC 6e3 n3MeHeHUs NONSPHOCTU, Kak NOKa3aHo Ha pUCyHke B.6.

Mpumep cxembl uenu ana nogcoeanHeHns ABOT nokasaH Ha pucyHke B.7.

OauH nonoc ABOT, B3ATbIN NPOU3BOMLHO, AO0MKEH NoaBeprHyTecsa 10 uMmnynbcam Toka. MNMonapHoOCTb
BOJIHbI MUMMYMbCHOrO TOKAa AOMMKHA MEHATLCA MOCNe KaxablxX ABYX BO3AeWCTBUW. MHTepBan mMexay AByMS
nocrneaoBaTtesibHbIMU onepaLuaMu AOSHKEH COCTaBNATb NpubnuanTensHo 30 c.

MMNynbC TOKa AOIMKEH N3MEPATLCA COOTBETCTBYIOLLUMM CNOCOGOM M KanubpoBaTbCs € UCNONb30OBAHUEM
aononHutensHoro obpasua ABOT Takoro e tuna (cM. B.3.4), otTBevan cnegyowmm TpeboBaHnaMm:

- MKOBOE 3HayeHne — 250A""5;

- hakTnyeckan AnuTenbHOCTb ppoHTa Ty — 8 MKC £10 %;
- hakTnyeckoe Bpems AOCTUXEHUS NONOBMHHOIO 3HaYeHnsa T, — 20 Mkc £10 %.
B npouecce ucnbitannin ABOT He 4OMKEH OTKMIOYMTLCS.

B.8.7 MNpoBepka noBegeHua ABOT Tuna A B crfiyyae TOKa 3aMblKaHMA Ha 3eMJSII0 NPU HanNM4Yumn
NOCTOAHHOMN COCTaBMNAIOWEN

B.8.7.1 YcnoBusa ucnbiTaHumn
Ycnosua ucneitannii no B.8 n B.8.2.1, B.8.2.2, B.8.2.3, 3a UCKNIOYEHUEM TOro, YTO UCNLITATENLHbLIE
Lenu AOMKHbI COOTBETCTBOBATb pUcyHKam B.8 n B.9, B 3aBUCMMOCTU OT NPUMEHEHUS.

B.8.7.2 NpoBepku

B.8.7.2.1 MpoBepka NpPaBUNbLHOCTN OTKIHOYEHUSA B Crlyyae NOCTeNEeHHOro HapacTaHUs OCTaTOMHOro
nynbCUpyoWero NOCTOAHHOIO TOKa

McnbiTaHne [JOMKHO BbIMOSHATLCA N0 cxeme pucyHka B.8. Ons ABOT c perynupymon BpeMEHHOW
3aJepxKoii (cM. NyHKT B.8.3.2.2) BpemeHHada 3agepxka A0MmkHa ObiTb yCTAHOBNEHA HA MUHUMYM.

BcnomoratenbHelie Bbiknmovatenu S71, S2 u ABOT D aormkHbl BbiTb 3aMKHYTbI. COOTBETCTBYIOLLUIA TUPUCTOP
AOIMKEH HacTpamBaTbCa TakuMm 06pa3oM, YTOObI NONYYUTL Yron 3a4epXKku TOKa a, paBHbin 0°, 90°, 135°.

Kaxabin normoc ABOT JOMmKeH UCMbITbIBATLCH MPU KaXXOA0M 3HAYEHUMW yrna 3aepxku Toka: ABaXabl —
B MONOXeHuu | 1 agBaxxabl — B NOMoXeHuu |l BcromoratenbHOro Beiknoyartensa S3.

Mpu Ka>XAOM UCMbITAHWM TOK, HAYMHASA C HYNs, OMDKEH NOCTENEHHO BO3pacTarb C NPUOMU3UTENbHOM
CKOPOCTbIO:

-1,41,,/30 A/lc — pna ABOT c I, > 0,015 A;

- 2,0/,,/30 A/lc — ana ABOT ¢ /4, < 0,015 A

TOK OTKMIOYEHNUS JOMMKEH COOTBETCTBOBATL 3HAYEHUAIM, NPpUBEAEHHbIM B Tabnuue B.5.

Ta6bnuya B.5 — [QuanasoH oTkntovatowmx Tokoe Ans ABOT, cofepxallnx NMOCTOSIHHYIO COCTaBRISOWYI0, B cny4ae
3aMblKaHUs Ha 3eMIto

v OTKNIoYatoLLMiA ToK
ron
¢ 3HaueHWe HuKHero npegena 3HaueHune BepxHero npegena
0° 0,35/, 0,03A—anal,<0,015A
90° 0,25/, unu
135° 0,11/p, 1,4/, —analy, > 0,015 A

B.8.7.2.2 lMpoBepka NnpaBUNILHOCTU OTKITIOYEHUA B Criyyae BHE3arnHoOro nosiBfieHUA OCTaTOYHOIroO
nynbCUPYHOLEro NOCTOAHHOIO TOKa
McnbiTaHne AOMKHO BbIMOMHATLCA NO CXeme pucyHka B.8.
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Llenb nocnepgoBaTenbHO KanubpyloT Ha HWKeyKa3aHHble 3HAYEHUsi; BCMOMOraTesbHbIi BblKoyaTesb
S1 n ABOT HaxoasATCcsi B 3aMKHYTOM MOSMOXEHUU, OCTaTOYHbI TOK BHE3anHO CO34aeTcs 3aMblKaHWEM
BblkMovarensa S2.

MpumMmevyaHune — B cnyyae ABOT, pyHKUUOHANBHO 3aBUCALLUX OT HaNpsDKEHUSs UCTOYHUKA MUTaHWA, Knaccu-
duumpyembix no B.3.1.2.2.1, uUenb ynpaBneHWS KOTOPbIX MUTAETCA CO CTOPOHLI MMaBHOW Lenu, AaHHana nposepka
He y4UTLIBaeT BpeMs, Heobxogumoe ansa aktususauun ABOT. NoaToMy B 3TOM Criydae CHUTaloT, YTO NpoBepKa BbINOA-
HSIeTCA CO3[jaHUeM OCTaTOYHOro Toka nyTeM 3aMblkanna S1; ucnoityemolii ABOT n S2 npeaBapuUTernbHO 3aMKHYThI.

Lns kKaxaoro 3HaYEeHUs1 UCNIbITAaTENLHONO TOKA NPU yrne 3aaepXku Toka o = 0° NpoBOAAT YeTbipe usme-
peHus: ABa — Npu BCOMOraTenbHOM BblKfo4arene B NONOXeHU | u ABa — B NONOXKEHUU I

Ona ABOT c /4, > 0,015 A ucnbitaHue NPoBOAAT NPU KaXaoM 3Ha4eHuu /,, ykasaHHoM B Tabnuue B.1,
YMHOX@EHHOM Ha Koad)puymeHT 1,4.

Ona ABOT c /4, £ 0,015 A ucnbiTaHne NnpoBoAAT NpU KaXKaoMm 3HaveHun /,, ykasaHHom B Tabnuue B.1,
YMHOXXEHHOM Ha KoaduumeHT 2 (unu npu 0,03 A, BbiGupaiot 6onbLuee).

Hu ogHO u3 3HaYEeHUI HE I0MKHO NPEBLICUTL 3aaHHbIe NpeaesbHble 3HaYeHusa (Cm. 7.2.9).

B.8.7.2.3 NpoBepka NpaBUIIbHOCTU OTKITHOYEHUA NOA Harpy3Kon Npu KOHTPONbLHON TeMnepaTtype

Mcnbiranus no B.8.7.2.1 v B.8.7.2.2 nOBTOPAIOT C Noga4ei B UCNbITYEMbIi NOMIOC M OAUH U3 OCTasbHbIX
nontocos ABOT HOMMHANbLHOIO TOKa, BKIIOYaeMOro HenocpeACTBEHHO nNepes UCNbITaHNEM.

MpumeuvaHune — [lMogaya HOMUHANLHOMO TOKa Ha pUCYHKe B.8 He nokasaHa.

B.8.7.2.4 Npoeepka NpaBUITIbHOCTU OTKITIOYEHUA B Cflyyae OCTaTOYHbIX NYNbCUPYIOWNX NOCTOSAHHbIX
TOKOB, Ha KOTOpbI€ HaKINaAbIBaeTCA CTabMNU3NPOBaHHbIN NOCTOAHHLIN TOK 0,006 A.

ABOT ucCnbITLIBAIOT MO CXeME pUCyHka B.9 ¢ HanoXXeHnemM Ha NONyBOSHY BbINPAMAEHHOIO OCTaTOYHOIO
ToKa (yron 3agepxku Toka o = 0°) cTabunmanpoBaHHOro NOCTOAHHOro Toka 0,006 A.

Kaxabivi nomoc ABOT ucnbITbIBAIOT N0 04epeau, ABaXabl B KaXaom U3 nonoxenun | v ll.

na ABOT c I, > 0,015 A TOK NOnyBOMHbI, HAYUHASA C HYNA, PABHOMEPHO BO3pacTaeT C NpubnuanTenbHou
ckopocThio 1,4/,,/30 A/C; Npu STOM OTKMIOYEHUE AOIMKHO NPOU3OWTU A0 TOrO, Kak TOK JOCTUFHET 3HAYEHUA
He 6onee 1,4/, + 0,006 A.

IOns ABOT ¢/, £ 0,015 A TOK NONYBOIHbI, HAYMHAA C HYNA, PABHOMEPHO BO3pacTaeT C NpubnmauTenbHou
CKOpPOCThi0 2/,,/30 A/C; Npu 3TOM OTKMIOYEHUE AOMKHO NPOU3OWTM A0 TOrO, Kak TOK JOCTUIHET 3HAYEHUA
He Gonee 0,03 A + 0,006 A.

B.8.8 lMpoeepka noeepmeHna ABOT, (PyHKUMOHANLHO 3aBUCAWUX OT HANPAXKEHUA WUCTOUYHMKA
nuTaHus, knaccuduuyupyemsoix no B.3.1.2.1

Ons ABOT, umelowmx perynupyemMblid OTKMHOYaIOLWMA OCTATOMHLIA TOK, MCNbITaHUEe NPOBOASAT MpU
HaWMEHbLLENW yCTaBKe.

Ons ABOT c¢ perynupyemMon 3aepKoi BPEMEHW UCNLITAHME NPOBOAAT Npu NOOON M3 YCTaBOK 3aJePXKu
BPEMEHM,

B.8.8.1 OnpepeneHune npeaenbHOW BeJIMYUHbI HANPSDKEHUA UCTOYHUKA NUTAHUA

HanpskeHue, paBHO€ HOMUHANBHOMY HaMPSXKEHWUIO, MPUKNAALIBAIOT K 3axkumam nutaHusa ABOT, a 3atem
NOCTENEHHO MOHMWXKAIOT A0 HYNA B TEYEHWe nepuoga BPeMEeHU, COOTBETCTBYIOLLIEro HambonbLuemy U3 ABYyX
3Ha4YeHUi, yKaszaHHbIX HKe, 40 TeX Nop, rNoka He NPon3oaeT aBTOMATUYECKOE OTKIIOYEHHE:

- okono 30 ¢;

- nepuoa, AOCTaTOYHO MPOAOIMKUTENbHBLIA OTHOCUTENBLHO OTKMIOYEeHUs ABOT € 3agepKKOW BpPEeMEHM,
ecnu Takoeas uMmeetcsa (cm. B.7.2.11).

COOTBETCTBYIOLLEE HAMPSXKEHNE U3MEPSIOT.

MpoBoasaT Tpu n3mepeHus. Bee pesaynbtaThl AOMKHbI ObITb MeHee 0,85-kpaTHOr0o MUHMMAarIbHOrO HOMU-
HanbHOro HanpsbkeHna ABOT.

B pesynbTaTe 9TUX 3MepeHuit 4OMKHO ObIThb BbisiBNEHO, YTo ABOT oTkntovaeTcs, korga nponyckaeTcs
OCTAaTOYHbIA TOK, PaBHbIN /5, @ NPUKNAAbIBAEMOE HAMPSHYKEHNE HE3HAYUTENbHO Bbille HanboNbLUEW U3Me-
PEHHON BEeNWYMHbLI. 3aTtemM AOMKHO ObiTb MPOBEPEHO, YTO Npu NOOOIA BENMYUHE HANPSHKEHUS, MEHbLUEN,
YyeM MUHUMAarbHasa U3MePEHHasa BENMYMHA, HEBO3MOXHO BKIIOUUTE ABOT opraHom py4yHOro ynpasneHus.

B.8.8.2 NMpoBepka aBTOMAaTU4YECKOIro OTKINIOYEHUA B CIlyvyae OTKa3a UCTOYHMUKA NMUTAHUA

Mpu BkMoyeHHOM ABOT HanpsbkeHue, paBHOE €ro HOMWHAaNbHOMY HanpPsHKEHWUIO, UMK, MPU HanNU4YuK
AunanasoHa HanpsKeHWn, O4HO M3 HOMUHAIbHbLIX HAMPSXKEHWIA NPUKNAAbIBAKOT K €r0 CEeTEBbIM 3a)KUMam.
3ateM HanpsbkeHue oTknioyalT. ABOT fOMmKeH OTKNIOYMTLCA. MHTepBan BpeMeHu Mexgy OTKNIOYEHWEM
HaMpPsKEHWA U pa3MblKaHWEM MAaBHbIX KOHTAKTOB U3MEPSIOT.
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MposoaAT Tpu usmepeHus:

a) ana ABOT, otkniovaiowmxcs 6e3 3agepxku Bpemenn (cm. B.7.2.11), HM 0QHO 3HAYEHWUE HE LOMKHO
npeBbiwats 0,2 ¢;

b) ana ABOT, OTKNOvaloOWMXCA C 3a4E€PKKON BPEMEHMW, MakCUManbHOe M MUHUMAaNbHOE 3Ha4yeHus
JOJDKHBI BXOAWUTL B AWAMA30H, YKA3aHHbIA U3rOTOBUTENEM.

B.8.9 MNpoeepka noeegeHna ABOT, ¢yHKUMOHANBLHO 3aBUCALLUX OT HAMPSXKEHUA MCTOYHUKA
nuTaHua, no knaccudukauumn B.3.1.2.2 B cnyvyae oTkasa UICTOYHUKA NUTAHUA

Onsa ABOT, umerowpmx perynupyemMblii OTKMKOYaOWMA OCTaTOMHbIA TOK, MCNbITAHWE MNPOBOAST nNpwu
HauMEHbLLEN YCTaBKe.

Ona ABOT, umetoLpmx perynupyemMmyto 3agepkky BpeMeHu, UCnbiTaHue NpoBOAAT npy Moo u3 ycTaBok
3aepPXXKN BpEMEHU.

B.8.9.1 O6pbIB ogHOM ha3sbl B TpexdasHOM cuctemMe (ONA TPEXMOSNKOCHbIX U YeThbIPeXMNONKCHbIX
ABOT)

ABOT nogcoeaumHsloT no cxeme pucyHka B.3 u co ctopoHbl cetu nogaiot 0,85-kpaTHOE HOMUHAMNbLHOE
HanpspkeHue unu, nNpu Hanuyum guanasoHa HOMUHamNbHbIX HanpskeHun, 0,85-kpaTHOEe HauMeHbLLee HOMM-
HarnbHOE HaMnpsKEHUE.

3aTtem oaHy hasdy OTKMOYalOT pa3MbikaHUeEM BbiknovaTens S4, nocne yYero ABOT nogeepratloT ucnbl-
TaHuio no B.8.2.4.3. Bolknoyateno S4 3amblKalOT BHOBb, [lanee MUCMbITAHUE BbIMOMHAKT pa3MblKaHUEM
Bblknovatena S5. 3atem ABOT noasepraioT ucnoitaHuio no B.8.2.4.3.

3Ty nmpoueaypy MCMbITaHMA NOBTOPSIOT MPU NOACOEAUHEHMU PETYNMPYEMOro pesanctopa R K KaKoow
13 ABYX ocTaBLUMXcsa a3 noovepesHo.

B.8.9.2 Cnyyan nageHua HanpskeHUA B pesyrnbTaTe neperpysku no TOKy, BO3HUKaKOLWen no npuvuHe
3aMbIKaHUA HU3KOTO MOJSIHOr0 CONPOTUBSIEHUA HA 3eMII0

ABOT noacoeauHsIoT No cxeme pucyHka B.3 u Co CTOPOHbI CeTu nogatoT HOMUHAMNbLHOE HanpsikeHue
Unu, NpU HanNUYUKU guanasoHa HOMUHaMbHbIX HANPSXXEeHUA, HAMMEHbLIEE HOMUHANBHOE HanNpsKeHne.,

3atem nuTaHue oTkNoYaloT pasmbikaHuem S1. ABOT He gomkeH cpabotatb. 3ateM S1 BHOBb 3amblKaloT U
HanpspKeHMe CHUXKAIOT Cneaylowmm 06pasom;

a) ana ABOT, ucnonb3yembixX ¢ TpexdasHbIMU UCTOYHUKAMU NUTaHusA, — A0 70 % MeHbLuero HOMu-
HanbHOrO HaNPsXKEHUS;

b) ana ABOT 0T 0CTaTO4HOrO TOKa, MCNOSIb3YyeMbIX C OAHO(A3HBIMM UCTOYHUKaMKN NUTaHusA, — A0 85 B,
NPUMEHSIOLLMUXCA Cneayiowmm o6pasom:

- AN OAHONOMIOCHBIX N ABYXNONOCHBIX ABOT — Mexay nontcamu;

- AN TPExXnOMIOCHbIX U YEeTbIPEXNONIOCHBIX ABOT, 3a8BNEHHbIX KaK NPUroaHbIE ANS UCMOSNb30BaHUS
C ogHOasHbLIMKU UCTOUYHUKAMKU NUTAHUA (CM. B.5, nepevncnerue e)), — mexay KaxabiM CoOeaUHEHMEM ABYX
MoMIOCOB, BbINONHEHHbIX B COOTBETCTBUU CO cneuudukaluen narotoputens.

MpuMevyaHune — [Ona gaHHOro NpUNOXEHUA OAHONONKOCHEIR ABOT OT 0CTaToOMHOro Toka npeacraBnsieT coboi
YCTPOWCTBO C MOSIOCOM, 3aLUMLLEHHBIM OT NEPEerpysku No TOKY U C HempepbiBaeMblM HeWTpaneM (aBa NyTu Toka).

na cnyyaes a) u/unu b) npuMmeHsaeTca Tok co 3HaveHnem /,,. ABOT He gomkeH cpaboTtarhb.

Luxn ucnbimanuti B Il

B.8.10 MNpoBepka BknovaowWwen U oTknovarwen cnococHocten npu auddepeHunanbHOM Toke
KOPOTKOro 3aMbIKaHUA

Hacrosiliee ucnbiTaHue npegHasHa4eHo Ansa npoBepku cnocobHoctu ABOT BkniodaTth, NponyckaTb
B TEYEHWE 334aHHOTO BPEMEHU M OTKMNIOYATb OCTATOUHbIN TOK KOPOTKOrO 3aMblKaHUS.

B.8.10.1 YcnoBua ucnbiTaHumn

ABOT [AOmMKEH UCTILITLIBATLCA COMMACHO OOLWMM YCRIOBUSIM UCMbITAHUMW, YKa3aHHbIM B 8.3.2.6, ucnonb3ys
IEC 60947-1 (pMCYHOK 9), HO NPU TAKOM COeAUHEHUM, YTOObI TOKOM KOPOTKOFO 3aMblKaHWUA ABMSNCA OCTa-
TOYHbBIN TOK.

WcnbiTaHne NpoBOAAT NPU HaNpshkeHUM «pa3a — HeWTpanb» TONbKO HAa OAHOM MOMIOCE, KOTOPbLIN He Aor-
*eH ObITb HelWTpanbHbIM. TOKONPOBOAALLUME NYTU, KOTOPbIE HE JOMKHbI NPOBOAUTL OCTATOYHbIN TOK KOPOT-
KOro 3amblKaHusl, MOACOEAUHSAIOT K NUTAIOLLEMY HANPSXXEHUIO CO CTOPOHbI 3XXUMOB NMUTAHUS.

Fpe Heobxogumo, ABOT perynupyloT Ha HauMEHbLUYIO YCTaBKy OTKAIOYAlOWero OCTaTOMHOro Toka U
Ha MakCUMAarnbHYIO YCTaBKY 3a4€pPXKU BPEMEHMU.
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Ecnn ABOT umeeT 6onee ogHOro 3HaveHus Iy, kaxaoe U3 KOTOPbIX MMEEeT COOTBETCTBYIOLLEE 3HaJe-
HUE /5y, UCNBbITAHWE NPOBOASAT NPU MaKCUMAarbHOM 3Ha4YeHuu [y, U COOTBETCTBYIOLLEM HANPSXEHUU Mexay
hason n HenTpanblo.

B.8.10.2 MeToauka ucnbiTaHus
Linkn BbinonHsieMbix onepauui: O-t-CO.

B.8.10.3 CocTtoanue ABOT nocne ucnbitTaHusa

B.8.10.3.1 lNocne ucnbitaHusa no B.8.10.2 ABOT He AOMKEH UMETb NOBPEXAEHUA, BNUAIOLLME HA €ro
JanbHenLylo aKCnnyaTaumio, n JorpkeH 6e3 06Cny>xuBaHus:

- BblAEP>KMBATb HANpPsLKEHUE, paBHOE ABYM €r0 MaKCUMAarbHbIM pabovuM HaNpsKEHMAM B YCIIOBUSIX NO
IEC 60947-1 (nyHkT 8.3.3.4.1, nepeuncnexue 4)). [ina HACTOALWEro craHaapra Lenu, Bkrnovaowme B cebs
nonynpoBOAHMKOBbLIE YCTPOICTBA, BO BPEMS UCNbITAHUSI AODKHbI ObITb OTCOEAUHEHDI;

- BKITHOMATb U OTKIMIOYATb CBOW HOMUHATbLHLIA TOK NPY MAKCMMAaribHOM HOMUHANbLHOM paboueM HaNpPsPKEHUK.

B.8.10.3.2 ABOT pomxeH y0BneTBOPUTENLHO BblE€PXKaTh UCNbITAHUA, YKasdaHHbie B B.8.2.4.3, HO npu
3HadyeHun 1,25/, n 6e3 uamepeHuss BpemeHu OTkMmoveHuss. UcnbitaHne npoBoauTcs Ha nobOM OfHOM,
BbIOPAHHOM MPOU3BONBLHO MNOMIOCE.

Ecnn ABOT umeeT perynupyemblil OCTaTOYHbIA paboynii TOK, UCNbITAHWE MPOBOASAT HA HaUMEHbLUEN
yCTaBke npu 3Ha4eHUU ToKa, paBHOM 1,25-KpaTHOMY TOKY yCTaBKu.

B.8.10.3.3 'ae Heobxoaumo, ABOT gomkeH Takke noaseprarbCs UCNbITaHuIo o B.8.2.4 4.

B.8.10.3.4 ABOT, dbyHKUMOHANbLHO 3aBUCALLME OT HANPSDKEHUS UCTOYHMKA MUTAHMSA, AOIMKHbI TaKkKe
BblAEpPXKMBaTbL UcnbiTaHua no B.8.8 unu B.8.9, yto npuMmeHumo.

Luxn ucneimanuil Bill

B.8.11 MpoBepka BO3aeNCTBUA YCITOBUIA OKpyXatowen cpeabl

McnbiTaHue BbINONHAETCA B COOTBETCTBUM € TpeboBaHuamm IEC 60068-2-30.

3HauyeHne BepxHel TemMmnepaTypbl 4OMMKHO ObITb (55 + 2) °C, YMCNO LMKIOB AOIDKHO ObITh:

-6—panaly>1A;

-28 —analy, 1A,

MpuMmeyvaHue — [na ABOT c perynupoBaHuemM ocTaToMHOIO TOKa NPOBOAAT 28-LMKNOBOE UCMBITaHWe, Korga
ofiHa 13 BO3MOXHbIX YCTaBOK MeHblUe unu pasHa 1 A.

B koHue uuknos ucneitaHui ABOT gomkeH yaoBneTBopsitb UcnbiTaHusiM B.8.2.4.3, HO npu oTknioyaioLem
ocTaToyHoM Toke 1,25/,, u 6e3 usmepeHus BpPeMEHU OTKMoYeHUus. Heobxoaumo NpoOBECTU TOMNbKO OAHY
NpPOBEPKY.

Mpu Heobxoammoctn ABOT Takke AOMKEH YAOBNETBOPATH ucnbiTaHuio no B.8.2.4.4. Heobxoaumo
NPOBECTU TONbKO OAHY NPOBEPKY.

B.8.12 MNpoBepka 31eKTPOMarHUTHOM COBMECTUMOCTHU

B.8.12.1 MicnbITaHUA HAa YCTOMHYUBOCTb

B.8.12.1.1 OGwuMe nonoxeHms

B cooTBeTCTBUM C NPUNOXEHUEM J, CO CrieayOLUMK AONOSTHUTENbHBIMU TPEBOBAHMSAMM.

Ons ABOT ¢ perynupyembIMK YCTaBKamMu OCTATOYHOrO paboyero Toka u/wnm 3agepxku BpeMeHu UCHbl-
TaHWA AOMKHbI MPOBOANUTHLCSA C MEHbLLMM 3HAaYEHUEM U3 STUX YCTaBOK.

Mutanne ABOT 0mMKHO NOAABATLCA C HOMUHATNBHLIM PA00YMM HANPSDKEHMEM UMK, B CINy4ae gnanasoHa
HOMMWHaINbHbLIX Pab0UYUX HANPSHKEHWUI, C NIOOLIM YA00OHLIM HanNpsKeHWeM B nNpeaenax aToro guanasoHa.

MenbiTaHus npoBoaaTcst 6€3 ToOKa Harpy3ku, HO C OCTaTOMHbIM TOKOM, €CNU 3a4aHo.

Pesynbrartbl uCnbITaHWi Ha YCTOMYMBOCTL CMEAYET OLEHUBATL Ha OCHOBE KpuTepues 3h(PEeKTUBHOCTH
OYHKLMOHMPOBaHUSA, onpeaeneHHbix B J.2.1 (npunoxenue J), co cneayoowmmm cneuudukaymamu:

Kputepuii a¢pheKTUBHOCTU PYHKUMOHUPOBAHUA A:

- Ana atana 1 ABOT He pomkeH cpaboTtate npu Harpyske 0,3/4, Ha 0gHOM nontoce, BbIBPaHHOM Npous-
BONBHO; (PYHKLMKU KOHTPONS, €CNN UMEIOTCH, AOIHKHLI MPaBUIILHO NOKa3blBaTb TEKYLLEE COCTOSHME;

- ansa atana 2 ABOT gomkeH cpaboTatb Ha KaXaon UCMbITATENEHOW YacToTe npu Harpyske ¢ 1,25/,y;
BpeMS 3aemkku cpabaTbiBaHUA Ha KaXaon 4acToTe AOMKHO ObiTb HE MEHbLUE MAKCMMAnbHOTO BPEMEHM
OTKINIOYEHUSA, YCTAHOBMNEHHOTO ANA /5, B B.4.2.4.1 unn B.4.2.4.2, B 3aBUCMMOCTU OT NPUMEHEHMS.

Mocne aTux ucnbiTaHUin HEOBX0AMMO NoATBEPAUTL NpaBunbHoe hyHKUMOHMpoBaHue ABOT B cniyyae
BHE3aMHOro BO3HUKHOBEHMSA OCTATOYHOIO TOKA, B COOTBETCTBUU C B.8.2.4.3, HO TONLKO Npu /n.

73



FOCT IEC 60947-2-2014

Kputepuii appekTMBHOCTU (PYHKLIMOHUPOBAHUA B:

- BO Bpems ucnoitaHua ABOT He gomkeH cpabotatb npu Harpy3ske 0,3/,, Ha 0gHOM nonioce, BbIGpaHHOM
NPOU3BONbHO; (PYHKLMW KOHTPONSA (€CNKU UMEIKTCA) MOTYT BPEMEHHO BbIXOAUTL U3 CTPOS. Mocne ucnbiTaHua
Heo6XxoAMMO NOATBEPAUTL MpaBunbHOe yHKUMOHMpoBaHue ABOT B criydae BHE3amnHOro BO3HUKHOBEHMWS
0CTaTO4YHOro TOKa B COOTBETCTBUM C B.8.2.4.3, HO TONBLKO Npu /x,.

B.8.12.1.2 SnekTpocTaTtnueckue paspsaabl

B cootBeTcTBUM € J.2.2 (NpUnoxeHue J).

Cxema ucnbiTaHus 4oSmMKkHa COOTBETCTBOBAThL pucyHkam J.1 1 J.3 (npunoxeHue J).

B cooTBeTCTBMM C KpuTEepueM apdekTUBHOCTU pyHKUMOHMpoBaHMA B (cm. B.8.12.1.1), 3a ucknovyeHmem
TOro, 4To BO Bpemsa ucnbitaHus ABOT moxeT cpabotate. Ecnu ABOT He cpaboTtan, T0O HeoBXxoaumo NpPoBECTU
OOMONHUTENbHbLIE UCMbLITAHUSE C NMPOMEXYTOUYHbIM 60nee HU3kuM ypoBHem, npu 3ToM ABOT He pgomkeH
cpaboTaTb.

B.8.12.1.3 SnekTpoMarHUTHbIE NOJIA U3FYYEHUS BbICOKON YaCTOThbI

B cootBeTctBun ¢ J.2.3 (npunoxexue J).

Cxema UCnbITaHUin AOJPKHA COOTBETCTBOBATb PUCYHKY J.4 (NpunoxxeHune J).

McnbiTatensbHble COeAMHEHUS AOIMKHbI ObITb BbINOMHEHb!I cornacHo |IEC 61000-4-3 (puCyHOK 5 wnu
pucyHOK 6) B 3aBMCUMOCTU OT MPUMEHEHUSA C Y4ETOM UHCTPYKLUUIA M3TOTOBUTENSA MO MOHTaXy. TUM Mcnosb-
3yemoro kabensi JOmkeH ObITb YKa3aH B OT4ETE 00 UCTIbITAHMSAX.

B cooTBeTCTBUU C KpuTEepuem 3pPEKTUBHOCTU A, onpeaeneHHsiM B B.8.12.1.1.

B.8.12.1.4 bbICTpble 3neKTpuyYeckue nepexoabl/BCnsieCKu

B cooTtBeTcTBUM € J.2.4 (NpunoxeHue J).

McnblTarenbHble COeANHEHUA AOMKHbI ObITb BbIMONHEHbI Mo IEC 61000-4-4 (pucyHok 4).

Cxema ucnbiTaHusa A0SMKkHA COOTBETCTBOBATbL PUCYHKY J.5 (NpunoxeHue J) Ana UCNbITAHUSA NUTAKOLLMX
TIMHUIA U PUCYHKY J.6 (NpunoxxeHue J) Ana UCNbITAHUA CUTHAMNbHBIX IMHUIA U C Y4ETOM UHCTPYKUWIA U3TOTOBU-
TENs M0 MOHTAXYy.

B cooTBETCTBUU C KpUTEPUEM 3PDEKTUBHOCTU (DYHKUMOHMPOBAHUA B no B.8.12.1.1.

B.8.12.1.5 Ckauku

B cootBeTcTBUM € J.2.5 (npunoxeHue J).

B cootBeTcTBun ¢ ycrnosuamu ucnoitaduin IEC 61000-4-5 (NyHKT 7.2).

Ons yno6ctBa MOXHO BLINOMNHATL MOHTAX B COOTBETCTBUM C ykaszaHuamu B.8.12.1.4, HO npuMeHeHne
3a3eMIIEHHOIO KOHTPONbHOTO 3KpaHa HeobA3aTeNnbHO.

YcnoBus ucnbiTaHui 4OSMKHbI cooTBeTcTBOBaTh IEC 61000-4-5 (pucyHku 6, 7, 8 nunu 9) ¢ yyeTom
WHCTPYKUWUIA N3TOTOBUTENS MO MOHTAMXY.

B cooTtBeTCTBUU C KpuTEpuem 3pPEKTUBHOCTU PYHKUMOHUPpOBAHUSA B, onpeaeneHHbim B B.8.12.1.1.

B.8.12.1.6 KOHOYKTUBHbIE NOMEXMU, Bbi3biBaeMble NONAMU BbICOKOW YaCcTOThbl (MOMexu obwero Buaa)

B cooTtBeTcTBUM € J.2.6 (NpunoxeHue J).
B cootBeTcTBUM C KpUTEPUEM INAEKTUBHOCTU PYHKLMOHMPOBAHNA A, NpuBeaeHHbIM B B.8.12.1.1.

B.8.12.2 UcnbiTaHUA HA U3Ny4YeHue

B.8.12.2.1 O6wue nonoxeHus

B cooTBeTCTBUM C NpUnoxeHmem J, co cneayowmymm 4ononHUTENbHBIMU TpeboBaHNSaMMU.

Mutanne ABOT A0/mkHO 00ecneymBaThCst HOMUHAMbHLIM PaboUYMM HaNPsSHXXEHWEM UMK, B Criydae amanasoHa
HOMUHAINbHLIX paboynx HaNpPsKEHUN, C NOOLIM yAOOHLIM HaNpPsPKEHWEM B NPeaernax 3Toro AgmanasoHa.

McnbiTaHue cnegyet npoBoaAuTbL Be3 TOKa Harpy3ku u 6e3 0CTaTouHOro ToKa.

B.8.12.2.2 KOHAyKTUBHbIE NOMEeXU BbICOKOMN YacToTbl (150 kM'y — 30 ML)

B cootBeTcTBUM € J.3.2 (NpunoxeHue J).

B.8.12.2.3 N3nyvyaemble NnOMexu BbICOKOMN 4acToThbl (30 MMy — 1000 MIwu)

B cootBeTcTBUM € J.3.3 (NpunoxeHuu J).

B.8.13 McnbITaHNA HAa U3MEHEHUA UK NpepbIBaHUA HANPSXKEHUA UM HA NOCAaAKNU HaNPAXeHUA

MpumMmeyvyaHue — OnpegeneHue nocafok HanpsxeHus — B cootBeTcTBuu ¢ IEC 61000-4-11.

McnbiTaHus, onpeaenedHsle B B.8.8 n B.8.9, cuntaloT cOOTBETCTBYIOLMMU TpeBOBaHUAM MO 3MEKTPO-
MarHWTHOW COBMECTUMOCTMH.

[NpoBeaeHne fONONMHNUTENbHBIX UCMbITAHUN HE TpebyeTcs.
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VICTOUHMK nuTaHus

00O

S1

$2/.ﬂ|100
TTF

51 — MHOrOMOJIICHbLIN BblKAOYATENb;
52 — OAHONOJIKOCHBIN BbIKIOYATEND;
D — wucnbiTyemsbiit ABOT,;

V — BoNbTMETP;

A — amnepmeTp;

R — perynupyewmblit pesuctop

PucyHok B.1 — WcnbiTarenbHasa uenb 418 nposepkn paboyein xapaktepuctuku (cm. B.8.2)

VoroHK

nutTaHmna

A — amnepwmeTp;

V — BoNbTMETP;

D — wucnbiTyembiit ABOT,;

S1 — ABYXMNOJIIOCHbIV BblKIOYATENb;

Z — perynvpyemoe NosiHOe CONpoTuUB/IEHNE

PucyHok B.2 — VcnbiTatenbHan uenb NS NPOBEPKU MpefesibHON BENNYNHbI TOKA HEOTKYEHUS
B YCNOBMAX cBepxToka (cm. B.8.5)
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VICTOUYHMK NUTaHuA
[¢] 00O

53

54
S5

o — 11

LJ. 1]

TIT

V— BonbTMETP;

A — amnepmeTp;

D — ucnbiTyemblii ABOT;

51 — MHOTONOMIOCHbIW BbIKAOYATEND;

52 — OAHOMOIOCHbBIN BbliKAOYaTENb;

S3, S4, S5 — 0AHOMNONIOCHbIE BblkAOYaTeNnn, pasMmblikamuwne ogqHy gasy (noovyepenHo);
R — perynupyewmbiii pesuctop

PucyHok B.3 — WcnbiTatenbHaa uenb AnA nposepkn noseneHna ABOT,
knaccupunynpyemoro no B.3.1.2.2.1 (cm. B.8.9)
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MCTOUHMK
nuTaHua
nepemMeHHoro
ToKa

1 — cdwunbTp;

L - 5 MKIH;

A1 =R2 =25 0Owm;

Cl = 0,5 mk®;

C2 = 5 HO;

X — 3axXum 3a3emMeHus, ecim uMmeeTcs, NOACOEANHEHHbI K HENTpanbHOMY 3aXWMy, €CNN OH MapKuMpoBaH, WUnu,

B OTCYTCTBME TAKON MapKUPOBKMW, K TIO60MY ha30BOMY 3aXUMY
MpumMeyaHune — 3HAYEHNWS KOMMOHEHTOB LENMU AaHbl UCK/IOUYUTENIbHO OPMEHTUPOBOYHO, U MOXET noTpeGoBaTbCA
perynupoBka ans npusefeHus GopMbl BOSMHbI B COOTBETCTBUE TpeboOBaHUAM puUcyHKa B.4.

PucyHok B.5 — Mpumep ucnbiTaTeNbHON! Lenu 41 NPOBEPKM YCTOWUMBOCTU K HEXENATEeNbHOMY pacluensieHunto

PucyHok B.6 — BosiHa mmnynbcHoOro toka 8/20 mMkc
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McTouHMK
nuTaHus

1— dunbTp;
X — 3aXum 3as3eM/ieHUs, ecnu umeeTcs, NOACOEANHAEMbI K HENTPaNbHOMY 3aXWUMYy, €C/lM OH MapkupoBaH, Wnu,

B OTCYTCTBME TaKOWi MapKUPOBKM, K N11060MYy (pa30BOMY 3aXUMY

PucyHok B.7 — lMpumep ucnbiTaTeNibHOl Lenu AN NPOBEPKN YCTOWUYMBOCTM K HeXenaTebHOMY OTK/IOUYEHWI0
B Clyyae uckpeHus 6e3 nocnepytuiero toka (cm. B.8.6.2)

S

D — ucnbiTyemblii ABOT;

S — UCTOYHWK NUTAHUSA;

V — BONbTMETP;

A — amnepmeTp (M3mepeHue 3a(pHeKTUBHOIO 3HAUYEHUA);
SCR — Ttupuctop;

R — perynupyemsblit pe3suctop;

51 — MHOTONOJIOCHbIV BblKNOYATEND;

52 — 0OAHONONIOCHbIA BblKAKOYATEND;

53 — BblklOYaTelb Ha ABa HanpaBneHus

PucyHok B.8 — WcnbiTaTenbHas uenb AN NPOBEPKM NpaBuAbHOCTUM PyHKLMOHMpPOBaHus ABOT
B C/lydyae OCTaTOYHbIX NYNbCUPYOLWMX NOCTOAHHbIX TOKOB (cM. B.8.7.2.1-B.8.7.2.3)
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?CTO‘-IHI/IK nutaHusa
4 *

D — wncnbityemblii ABOT;

V — BONbTMETP;

A — amnepmeTp (n3mepeHue 3P KPHEKTUBHOTO 3HAUEHUSA);
R1, R2 — perynupyemblie pe3ncTopbl;

51 — MHOTOMNOJIOCHbIW BblKOUYATENb;

52 — OAHONONCHbIW BblKNOYATEb;

53 — BblK/lOYATE b HA ABA HanpaB/ieHus;

SCR — TupucTopsl

PrncyHok B.9 — MVcnbeiTaTenbHasa uenb ANA NPOBEPKM NPaBUNbHOCTN OTkAYeHnas ABOT

B C/lyyae OCTATOYHOTO My/bCUPYOLLETO MOCTOAHHOIO TOKA, Ha KOTOPbIA HaknaAbiBaeTcs
CrIaXeHHbI MOCTOAHHbIA OCTATOUYHbIW TOK (cM. B.8.7.2.4)
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MpunoxeHue C
(o6s13aTenbHoOeE)

Lukn ncnbITaHUin Ha KOPOTKOE 3aMblKaHUE OTAENbHbIX MOIOCOB

C.1 O6wme nonoxeHus

McnblTaHnsiM 3TOr0 LKA NOASEXAaT MHOTOMNOSIOCHBIE BbIKIOYATENNU, NPejHa3HauYeHHble ANA CUCTEM
¢ 3azemneHunemM dasbl U naeHTuduumpyemoie no 4.3.1.1. B yukn BXoAAT cneayiolime UCMbITaHUS:

WcnbiTanue [yHKT
OTknioyaloLas cnocobHOCTb OTAENBLHOIO NOMI0Ca NPU KOPOTKOM 3aMbIKaHUK Iy, c.2
MpoBepka anekTpu4eckon NPOYHOCTU U3ONALMK C3
MpoBepka pacuenuTenen TOKOB Neperpy3ku C.4

C.2 UcnbiTaHMe Ha OTKMIOYAIOWYIO CMOCOGHOCTL OTAEMbHOrO MOSIOCa NMPU KOPOTKOM
3aMblKaHUU

McnbiTaHne Ha KOPOTKOE 3ambiKaHue BLIMOMHSAIOT B 00LMX yCnoBusix no 8.3.2 npu 3Ha4YeHUn oxugae-
MOro Toka lg,, paBHOM 25 % HOMMWHanNbLHOW NpeAenbLHOM OTKAKuYaKLWwen cnocobHocTu Iy, NPU KOPOTKOM
3aMbIKaHUMW.

MpumMeyaHue — 3HayeHus Bolle 25 % OT /oy MOTYT BbITb NPOBEPEHbLI U YKa3aHbl U3rOTOBUTENEM.

McnbitaTenbHOE HanpskeHUe 40 BKAOYEHUS JOMDKHO PABHATLCA Mex(asHOMyY HanpsXXeHuWIo, COOTBET-
CTBYIOLLIEMY MaKCUMAasrlbHOMy HOMMHANbHOMY paboyeMy HanpPsHXKEHWIO aBTOMAaTUYECKOrO BbIKMOYaTENs,
npyu KOTOPOM OH NPUrOAEH AN UCNONb30OBaHWUA B CUCTEMAX C 3aseMneHnem asbl, ¢ y4eTom TpeboBaHui
K BO3BPALLAIOLLIEMYCS HaNpPsPKEHUIO, YKasaHHbIX B 8.3.2.2.6. Yucno o6pasuyos, nognexawmx UCMNbITaHuUIO, 1
yCTaBKM pacuenuTenen ¢ perynupyemMoi yCTaBkOW AOJDKHbI cooTBeTcTBOBaTh Tabnuue 10. KoadduumeHt
MOLLHOCTU AOSKEH COOTBETCTBOBATL Tabnuue 11 B 3aBUCUMOCTU OT UCMLITATENbLHOIO TOKA.

WMcneiTatensHas uens AomkHa cooreetcreoBath IEC 60947-1 (nyHKT 8.3.4.1.2, pUCYHOK 9) C NUTAHUEM
OT AByX a3 Tpexdha3HOro UCTOYHMKA NMUTAHUSA U C NPUCOEAUHEHUEM NNABKOIrO areMeHTa F K oCTaBLuencs
hase. OcraBLUMIICA NOMIOC (MNM NOMCa) Takke AOIDKEH ObITb COeaMHEH € 3TOW ha3on yepes nnaBKun
ANeMeHT F.

Linkn BbinonHAeMbix onepauuin: O--CO.

LiMkn gomkeH NPOBOAUTLCS HA KaXA0M OTAENbHOM MOMNIOCE NOOYEPEHO.

C.3 MpoBepka 3neKTpUYeCcKon NPOYHOCTU U3ONALUN

[Mocne ucnbiTaHua no C.2 cneayet NPOBEPUTb ANEKTPUYECKYIO NPOYHOCTbL u3onsauun no 8.3.5.3.

C.4 MNpoBepKa pacuenuTernen TOKOB Neperpys3ku

Mocne ucneitanua no C.3 cneayeT npoBepuTb cpabatbiBaHue pacuenutenei TOKOB neperpysku no 8.3.5.4.
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MpunoxeHune D

CBoGoaHoe
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MpunoxeHue E
(pekomeHayemoe)

BOI'IpOCbI, nognexaijue corriacoBaHuIo Mexxay u3rotoButernem m norpeGMTeneM

MpumevyaHnune — B pagaHHOM npunoxeHuu:
- «corfnacoBaHne» NoHMMaloT B OMEHb LUMPOKOM CMbICHIE;
- K «NMOTpebuUTenaAM» OTHOCATCA Takke UCTbITaTeNbHble labopaTopuu.

Mo IEC 60947-1 (npunoxeHue J), Co cneayowmmm A0NONMHEHNUAMM:

Pasgen unu nyHkrT

HacTosLero CogepxaHue
CTaHhapTa
4353 ABTOMaTMYECKME BbIKNOYaTENU ¢ BONee BbICOKOW HambomnbLUEN BKMOYatoLlen cnocob-
HOCTbIO, Yem no Tabnuue 2
7.21.21 ABTOMaTMYeckoe pa3mblkaHue WHoe, YyeM cBoBOAHOe pacuenneHne U nocpescTsoM

HaKonneHna aHeprumn
Tabnuua 10 YcTaBkn mMakcMMarnbHbIX pacuenuTeneit TOKOB Nneperpys3kn ¢ NpPOMEXyTO4YHbIMU 3Ha4e-
HUAMMU NPU UCMIbITAHUAX HA KOPOTKOE 3aMblKaHWe
8325 MeToa MCNbITaHMA HA NPEBBILEHNE TEMMNepaTypbl YETbIPEXMONOCHBIX aBTOMaTUYECKUX
BbIKMOYaTENEeN C yCNOBHbIM TENNOBbLIM TOKOM CBbiLe 63 A
8.3.26.43 3HayeHne UCNbITaTeNbHOro TOKa ANA UCMbITAHMA Ha KOPOTKOE 3aMblKkaHWEe YeTBepToro
Monioca YeTbIPEXMNOMIOCHLIX aBTOMATUYECKUX BbIKMKOYaTENen
8.3.3.1.3, nepe- 3HA4YEHUE UCMbITATENLHOrO TOKA AN NPOBEPKU XapakTepUCTUK MO BPEMEHU/TOKY C 06-
yucreHue b)  PaTHO3aBUCUMOIE 3a/1€PXKON BPEMEHM
8334 MoBbILLEHUNE XXECTKOCTU YCNOBUIA UCNbITAHWUI HA paBoTOCNOCOGHOCTL NPU Neperpyskax

8.3.3.71 8.3.4.5 [onycTumblii UHTEPBaN Mexay NpoBepKamu NpeBbILLEHUS TemnepaTypbl U paboTbl pac-
LenuTenen TOKOB NEpPerpysku B umknax ucnoitaHui | v ll

8.4.2 Kanubpogka pacuenuTtenem, UHbIX YeM MaKkCUMarbHble, HE3aBUCUMbIE U MUHUMATIbHbIE
8.5 CneumanbHble UCMbITAHUSA. BnaxxHoe Tenno, consHoii TymaH, Bubpauus u yaap
B.8 MpumMeHsieMOCTb UCMbITaHUN, Koraa /4, > 30 A
B.8.2.5 PacwmpeHune npeaenos ucnbiTaTenNbHOM TeMnepaTypbl OKPY>XaIoLLEero Bo3ayxa
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MpunoxeHune F
(o6s3arensHoe)

OononHuTernbHble TPe6OBaHNUA K aBTOMaTUYECKUM BbIKITOYaTeNAM
C 3NEeKTPOHHOWM 3aLUUTON OT CBEPXTOKOB

F.1 Obnactb NpMMEHEHUsI

Hacrosulee npunoXeHne OTHOCUTCA K aBTOMATMYECKMM BbIKNouaTenam, obecneymBalowuM 3awmTy
OT MaKCMMAaIibHbIX TOKOB NOCPEACTBOM 3EKTPOHHOIO YCTPOWCTBA, BCTPOEHHOTO B aBTOMATUYECKUI BbIKIIO-
YyaTenb U He3aBUCUMOTO OT CETEBOr0 HaNPSXXEHUA unu moboro Apyroro BCNOMOraTenbHOro MCTOYHUKA.

B npunoxeHuu cogepxarcs UCNbITaHUA ANA NPOBEPKU paboTOCNOCOOGHOCTU aBTOMATUYECKMX BbIKIIOYa-
Teneun B 3a1aHHbIX YCINOBUSAX OKPY>Xatowen cpeabl.

Hacrosilee npunoxeHne He BKMOYaET cneuuduyecknx NCNbITaHW|, NPeaHa3HAY€HHbIX ANs NPOBEpPKU
WUHbIX (PYHKLIMIA 9NEKTPOHHOIO YCTPOMCTBA, YEM 3aLUMTa OT CBEPXTOKOB. TEM HE MEHEE UCNLITAHMA NO AAHHOMY
NPUNOXEHUNIO AOIKHLI rapaHTUPOBATb, YTO 3MEKTPOHHOE YCTPOMCTBO HE BAMAET HA UCMONHEHWEe (DYHKLUM
3aLUUTbI OT CBEPXTOKOB.

F.2 lNepeyeHb ucnbiTaHUn

McnbiTaHus, ykasaHHble B HACTOALLEM NPUMOXEHWMN, SIBNSIOTCS UCTILITAHUAMU TUMA W OMONHUTENBLHBIMU
UCMbITAHUAMM K pasaeny 8.

Mpumeyanune — lNpu Hannuun cTaHgapTa Ha crieLmdUyeckne YCIOBUSI OKpYXaloLLEei cpefibl Ha Hero cneayeT
cchinaTbesl, €Cfin YMECTHO.

F.2.1 AcnbiTaHus HA YCTOUYUBOCTL K 3NIEKTPOMarHUTHbIM NOMexam

F.2.1.1 O6wmne nonoxeHun

McnbiTaHs aBTOMaTUYECKMX BbIKIoYaTenei ¢ SNeKTPOHHOM 3aluuTon OT neperpy3ku no ToKy crieayet
NPOBOAMUTL B COOTBETCTBUU C Tabnuuamu J.1 1 J.3 (npunoxeuune J).

F.2.1.2 Kputepum acppekTMBHOCTU (PYHKLIMOHUPOBAHUSA

PesynbTaThl MCMBITAHMIT HA YCTOWYMBOCTb AOJDKHbI OLIEHUBATLCS HA OCHOBE KpuUTepueB ahdEKTUBHOCTU
yHKUMOHMpOBaHMA Nno J.2.1 (NpunoxeHue J), co cneaywowmumiu cneundukauusMu;

Kputepuin adhpekTMBHOCTM PYHKLUMOHMPOBAHNSA A:

- Anga atana 1 aBToMaTnYecKuii BbIKIoYaTeb Npu Harpy3ke co 3HadyeHuem 0,9 TOKOBOW yCTaBkU HE AOSDKEH
cpabotartb, U OYHKUUM KOHTPONS (€CNM MMEIOTCH) AOIDKHbI NMPaBMIIBHO OTOBpaxaTb Tekyllee COCTOSHuE
aBTOMAaTMYECKOro BblKMo4aTens;

- ANA 3Tana 2 npu Harpy3ke co 3Ha4yeHumem 2,0 TOKOBOW YCTaBKWM aBTOMAaTMYECKMW BbIKMOYaTenb
AOmKeH cpaboTartb B npeaenax 0,9 MUHUMAIBHOMO 3HaveHus u 1,1 MakCUManbHOrO 3Ha4YeHUs XapakTepu-
CTUKM NO BPEMEHW/TOKY, YCTAHOBMEHHOW M3rotoBuTenem, u OyHKLUMU KOHTPOMS (ECAM UMEKTCA) AOMKHbI
npaBuUMbHO 0TOBpaXaTh TEKYLLEE COCTOSIHWE aBTOMATUYECKOrO BbIKMIOYaTENs.

Kputepun adhpekTMBHOCTM PYHKUMOHMPOBaHNUS B.

Bo BpemMs ucnbiTaHWA aBTOMAaTMYECKUI BbIKNOYATENb NPW Harpyske co aHaveHmem 0,9 TOKOBOI yCTaBKM
He aomkeH cpabotatk. [ocne ucnbiTaHMst aBTOMaTMHECKUI BbIKMOHaTE b AOMKEH COOTBETCTBOBATL YCIOBUIO
XapakTepUCTUKU MO BPEMEHWU/TOKY, YCTAHOBIEHHOW U3roTOBUMTENEM, NPKU Harpyske co 3HadeHnem 2,0 TOKOBOM
yCTaBKkU, U PYHKLMW KOHTPONA (ECINN UMEKOTCSH) AOMKHbI NPaBUbHO 0TOBpaXaTb TEKyLLee COCTOAHUE aBTo-
MaTWU4eCKOro BbiKMoYaTens.

F.2.2. MpumeHeHne ¢ HeCKOSIbKUMU YacToTamMu
McnbiTaHue crneayet npoBOAUTbL B COOTBETCTBUM C F.6.

F.2.3 UcnbiTaHue Cyxum Tensiom
McnbiTaHue cneayeT npoBOAUTbL B COOTBETCTBUM C F.7.

F.2.4 cnbiTaHue BriaXHbIM TENJIOM
McnbiTaHue cnegyeT npoBOAUTbL B COOTBETCTBUM C F.8.
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F.2.5 Luknbl kone6aHuit TemnepaTypbl ¢ 3a4aHHbIM PEXUMOM U3MEHEeHMUA
UcnbiTaHne cnegyeTt npoBOAMTL B COOTBETCTBUMU C F.9.

F.3 O6wue ycnoBusa ucnbITaHUm

F.3.1 O6wue nonoxeHun

McnbiTaHua o AaHHOMY MPUMOXEHUI0 MOXHO MPOBOAUTL OTAENbHO OT UCMbLITAHWA, ONUCAHHLIX B pas-
aene 8.

Ona npoBegeHUss UCMbITAHMA Ha 3NEKTPOMAarHUTHYKD COBMECTUMOCTb MPUMEHSIETCA NpunoxeHue J
C AONONHUTENbHbIMKU TPeboBaHMsIMM B COOTBETCTBUK C F.4 n F.5.

F.3.2 AcnbiTaHMA Ha 3NEeKTPOMarHUTHYH0 COBMECTUMOCTb

Onsi ucneiTaHMin Ha yCTOMYMBOCTL (CM. F.4) cneagyeT npoBOAMTbL UCMbITAHWE OAHOrO aBTOMAaTUYECKOro
BbIKINIOYATENS ANA KaXKAOro pasmepa paMkn U KaKAOro Tuna KOHCTPYKLMM JaTyuMKka TOKA; B JAHHOM KOHTEKCTE
U3MEeHeHne BUTKOB OBMOTKM HE CUMTAETCH OTNMYAIOLLENCSA KOHCTPYKLMEN.

TokoBas yctaska /r 4omkHa OblTb OTPErynuMpoBaHa Ha MUHUMArNbHOE 3HAYEHME.,

Kaxkgas u3 ycTtaBoK pacuenutenei KOpoTKOro 3aMbIKaHWS U MTHOBEHHOTO AeiCTBUS, €CNU MPUMEHMMO,
AOMXHa ObITb OTPErynMpoBaHa Ha MMHUMAarIbHOe 3Ha4YeHUe, HO He MeHee 2,5/

WcnbiTaHua crnepgyetT nNpoBOAMTH C MCMONb30BAHUEM MOAXOAALLEN ANsi 3TOr0 MCMbITATENbHOW Uenu,
COrnacHoO yKasaHWAM CreayloLmx NyHKTOB, C Y4ETOM Kakux-nmmbo CEHCOPHbIX ANEMEHTOB NOTepU dhasbl.

Ona aBTOMaTUYeCcKMX BbIKMOYaTENei C 9NEKTPOHHOW 3alLUMTON OT NEperpyskn no TOKY MOXHO AOnyckaTtb,
YTO XapaKTEPUCTUKKU pacLEenneHns ABNATCA aHanormyHbIM1, HE3aBMCUMO OT NPOBEAEHUS UCTILITAHUN:

- Ha OTAerbHbIX NONIKOCAaxX MHOTOMOJIIOCHbIX aBTOMAaTUYECKNX BbIKJ'IIO‘-IaTeJ'IeVI;

- Ha ABYX UK Tpex (ha3oBbIX MONOCax NOCNEA0BATENLHO UMK

- C NOMOLLbIO Tpexdra3HOro COeANHEHUS.

il punmMmevyaHune — 3OTO NO3BONSET BLIMNOMHATL CpaBHEHNA pesynbrartoB I/|CI'IblTaHI/II7I, nony4vYeHHbIX Ha pasimn4HbIX
KOM6I/IHaLWIF|X (paaoablx NONKCOB, COrnMacHo Tpe6OBaHI/IHM pasnuyHbIX nocnep,oaaTeanOCTeﬁ ncnbiTaHUA.

Ona aBTOMaTUYECKUX BbIKMOYaTENen, BKOYalOWmMX B ce0a (hyHKUMIO 3aLUMTbl OT OCTaTOYHOro TOKa
(cMm. npunoxenue B n npunoxexHuwe M):

- B cnyyasax B cooTBeTcTBUM C F.4.4, F.4.5 n F.4.6 ucnoitaHna npoBoaaTca Ha napax ¢ra3oBbiX NOMKCOB
Ansi MHOrOMOMIOCHBIX aBTOMATUYECKMX BbIKMIOYATENENn C LEnbi0o NPeaoTBpaLEHUss HenpeaHaMepeHHOro
pacuenneHus B pe3yneTare AenCTBUA OCTATOYHOIO TOKA;

- B cnyyasix B coorBetcTteuu ¢ F.4.1 u F.4.7 ucnbitTaHMa MOXHO NPOBOAUTHL HA OAHOW KOMOMHAaUUK
ha30BbIX MOMOCOB A0 TEX NOP, NOKa BO3MOXHO NPeAoTBpaLlaTh HenpeaHaMmepeHHoe pacuenneHue B pesynb-
TaTte AeNCTBMA OCTATOYHOrO TOKa.

F.4 UcnbiTaHMA HaA YCTOM4YUBOCTDL

F.4.1 FTapMmoHUvecKkue ToOku

F.4.1.1 O6wue nonoxeHuA

Takue UCNbiTaHMA NPUMEHAIOTCA ANsl ABTOMAaTUYECKUX BbikAloYaTenen, AnNA KOTOPbIX 3MNEKTPOHHbIE
YCTPOWCTBA CHUTLIBAHUS TOKA 3aABNEHbI U3roTOBUTENEM KaK 3D(PEKTUBHO YyBCTBUTENbHDIE.

310 NMB0 AO0MKHO ObiTb 0603HAYEHO MAPKUPOBKOW I.M.S HA aBTOMATUYECKOM BbIKNlovaTene, nubo
ObITb YKa3aHO B AOKYMEHTALUMKN U3rotoBuTens, nmbo 1o u gpyroe.

HcnbiTaHua obopyaosaHna cneayet npoBOAUTL HA OTKPLITOM BO3AyXe, €CNU OHO He npeHasHayeHo
Ans UCNOMb30BaHUA TOMbKO B CMeuMarnibHOM, MHAMBUAYANbHON 00GONOYKE, B 3TOM CMnyyae OHO JAOMMKHO
NpoOX0oAuTb UCMbITAHUE B TAKON MHAWBUAYANbLHOW 060MNoYKe.

Ecnu npumMeHuMo, ncnbiTaHnAa cneayet NnpoBoAUTb C HOMUHANBHOW YaCcTOTON.

n pumevYyaHne — NcnbiTaTenbHble TOKU MOryT reHepupoBaTbCA UCTOYHWUKOM NUTaHUA, OCHOBaHHbIM Ha UCMNOIb-

30BaHUW TUPUCTOPOB (CM. PUCYHOK F.1), HACBILEHHbIX CepAeyYHMKOB, NporpaMMUpyemMbiMU UCTOUHUKaMU NUTaHUSA UNu
APYTMMU NOAXOAALMMUN UCTOMHUKaMM.

F.4.1.2 UcnbiTaTenbHble TOKU

dopma BONHbLI UCMILITATENBLHOTO TOKA A0MHKHA COCTOATHL U3 OAHOTO U3 CNEAYIOLLMX BapUaHTOB:
- BAPUAHT ): YCNELHO NPUMEHAIOTCSA AB€ (hOPMbI BOMHbI:
- (hopMa BOMHbLI, COCTOALLIASA N3 OCHOBHOI rAPMOHUKN U TPETLEN rapMOHUKHK;
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- hopma BOJHbI, COCTOALLAS U3 OCHOBHOW rapMOHUKU W NATON FAPMOHUKMK;
- BapuaHT b): dhopMa BOSIHbI, COCTOSILLIAS U3 OCHOBHOM rapMOHUKU U TPETLEN, MATON U CeAbMOI FaPMOHUKN.
WcnbiTatenbHbil TOK AOIDKEH ObITh:
- AnA BapuaHTa a):
UCrbITaHWE TPETbEW rapMOHUKN U koddhdMLMeHTa aMnNUTyabl
- TpeTbA rapMoHuKa Gonblue unu pasHa 72 % OCHOBHON rapMOHUKW W MEHbLUE NN paBHa
88 % OCHOBHOW rapMOHMKH;
- KoacpduumeHT amnnutyabsl — (2,0 £ 0,2);
UCMbITaHWE NATOW rAPMOHUKU U KO3dhULUMEHTA aMNNUTYAbI
- NATaA rapMoHuKa 6onblue unu pasHa 45 % OCHOBHOM FAPMOHUKM U MEHbLUE UMW paBHA
55 % OCHOBHOW rapMOHMKH;
- KoachduumeHT amnnutyasl — (1,9 £ 0,2);
- ons BapuaxTa b):
UCMbITaTESNbHbIA TOK ANA KaXA0ro nepuoga COCTOUT M3 ABYX PaBHbIX NPOTUBOMOJIOXHbLIX MONIOBUH BOJ-
Hbl, OMPeAenseMbIX Crneayowmm obpasom:
- Bpems MPOXOXAEHUs1 TOKa B TEYEHUEe KaKAoro nonynepuoaa, MEeHbLUEro UM paBHOrO
21 % nepwoga;
- KOA(PDULIMEHT aMnnUTyaAbl — paBeH unu 6onblue 2,1.
MpumMeyaHusa
1 KoadbdbmuneHT amnnuTyabl npeacrtaBnseT coboi MUKOBOE 3HayeHWe Toka, pasjeneHHoe Ha addekTuBHOE
3Ha4eHWe BOSHbI TOKa (COOTBETCTBYIOLYIO DOpMyny CM. Ha pUcyHKe F.1).
2 [laHHbI UcbITaTeNbHbBIR TOK ANS BapuaHTa b) UMeeT kak MUHUMYM CReAyoWnii rapMOHUYECKNA KO3 DULIMEeHT
OCHOBHOW rapMOHUKK:
- TpeTbsi rapMoHuka > 60 %;
- NATasa rapMoHuka > 14 %;
- cegbMas rapMoHuka > 7 %.
MoryT nmeTbes Takke Sonee BLICOKUE rapMOHUKN.
3 ®opMa BOSHBI UCMBITATENLHOrO TOKa ANS BapuaHTa b) MOXeT co3gaBaTbCsi, HanpuMmep, ABYMS TUpUCTOpamu
B3aWMHOMN Harpy3ku (cMm. pucyHok F.1.).
4 VcnbiTaTenbHble TokM ¢o 3HaveHusaMn 0,9/r u 2,0/r (kpuTepun adpdekTUBHOCTU PYHKLNOHUPOBAHUS) NpeacTaB-
nsT coboil achdeKTBHBIE 3HAYEHNS CITOXHBIX (POPM BOSHBI.

F.4.1.3 Npoueaypa ucnbiTaHmusa

UcnbiTaHusa cnegyeT npoBoAUTbL HA ABYX(a3HbIX NOMNOCAX, BbIOPAHHLIX NPOM3BONbLHO, B COOTBETCTBUM
€ 7.2.1.2.4, nepeuncneHue b), kKoTopbie NPOBOAAT UCMBLITATENbHDLINA TOK C NIOOLIM YAOOHBIM HaNpPsHDKEHUEM,
COEMHEHUSA BbINOMHAKTCHA B COOTBETCTBUMU C PUCYHKOM F.2.

Ana pacuenuTenei ¢ CEHCOPHbLIM 3NIEMEHTOM noTepu hasbl COEAUHEHUS AOMKHbI ObiTb BbINMOMHEHbI
B COOTBETCTBUMU C pucyHkamu F.3 urm F.4, B 3aBUCUMOCTMN OT NPUMEHEHMUS.

Pacuenutenn MMHUManNbHOrOO HaNPSHXKEHWUS, eCNu UMEeITCH, AOIKHbI NGO GbiTb NOA HanpshKEeHUEM,
nmbo OTKMIoYeHbl. Bce ocTanbHble BCMoMoOratenbHble YCTPOWCTBA Ha BPeMA UCMbITAHUA AOSMKHbI ObITb
OTCOEAMNHEHbI.

MpOoAONKUTENbHOCTE WUCMBITAHWUA ANSA NPOBEPKW YCTOMUMBOCTU K HEXENaTeNbHOMY pacuenneHuto
(co 3HayeHunem 0,9 TOKOBOW ycTaBku) fOSMKHA BbiTh B 10 pa3 Gonblue BpEMEHM pacLensieHnsl, YTo COOTBeT-
CTBYET YABOEHHOW TOKOBOW YCTaBKe.

F.4.1.4. Pe3ynbTaTbl UCNbITAHUNA

CnenyeT NpUMEHSATb KpuTepuin 3MEKTUBHOCTU (PYHKLMOHUPOBAHUS A, ONPEAENEHHbI B COOTBET-
cTeumn ¢ F.2.1.2.

F.4.2 SnekTpoctaTuvyeckue paspsagbl

B cooTtBeTcTBUM C J.2.2 (NpunoxeHue J), Co crneayowmumMn AONONHEHUAMM.

Cxema UCMbITaHUs JOMmKHA COOTBETCTBOBATb pUCYHKaM F.16 u J.3 (npunoxeHue J).

McnbiTaTensHasa uenb JOMMKHA COOTBETCTBOBATH PUCYHKY F.2. [ins pacuenuteneil ¢ CEHCOPHbIMU dre-
MEHTamu noTepu asbl UCMBLITATENbHASA LiEMNb J0MMKHA COOTBETCTBOBATb PUCYHKY F.3 unmu pucyHky F.4, B 3a-
BUCMMOCTMW OT NPUMEHEHNS.

Pa3Boaka cOOpPHbLIX LUMH, NOKa3aHHas Ha pucyHkax F.2, F.3 u F.4, MOXeT pasnuuarscsi, Npu YCRnoBUM,

YTO coxpaHsaTca pacctoaHuda 0,1 m (C 4ONYCKOM *Z,o% ) A0 oBonoykn. PakTuyHecku ucnonb3yemas KOHGU-

rypauus 4osmkHa ObiTb 0OTOOpaXkeHa B 0T4eTe 00 UCMbITAHUSAX.
MpumensaeTca kputepui 3pdeKTUBHOCTU (PYHKUMOHUPpOBaAHUA B no F.2.1.2.
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F.4.3 OneKTpOMarHUTHbIE NOSISA U3JTYYE€HUSI BbICOKOW YacTOTbI

B cooTtBeTcTBUM € J.2.3 (npunoxeHue J), Co cneayrowmumm ONOSTHEHUSMMN.

Cxema nUcnbiTaHUAa 40SPKHA COOTBETCTBOBATL pUCYHKam F.16 n F.17.

McnbiTaTenbHaa uenb AOMmKHa COOTBETCTBOBATbH PpuUCyHKy F.2. [na pacuenutenen C CEHCOPHbIMMU
anemeHTamu notepu dasbl UCNbITaTENbHAA LENb AOSMKHA COOTBETCTBOBATL PUCYHKY F.3. unu pucyHky F.4.,
B 3aBUCUMOCTU OT NPUMEHEHUS.

MpumeHaeTca kputepuit apdekTMBHOCTM PYHKUMOHUPOoBaHua A no F.2.1.2.

F.4.4 BbicTpble anekTpuyeckne nepexoabl/ BCNECKU

B cooTtBeTcTBUM € J.2.4 (npunoxeHue J), Co cneayowmmmn ONONHEHUSMN.

McnbiTaTenbHaa cxema gormkHa COOTBETCTBOBAThL pucyHkam F.16 u F.18 ana ucnbiTaHna NMHUA anekT-
ponuTaHusa u pucyHkam F.16 n F.19 ana ncnbitaHua CUrHanbHbIX NMHUA.

Ha BbIxoZe ceTu NUTaHUS NePEMEHHOIO TOKa NOMEXW AODKHbI NPUMEHSATLCA HA OAHOM (Da30BOM NOJKOCE,
BbIOpPAHHOM MPOMU3BOSILHO, NMPU 3TOM aBTOMaTUYECKUI BbIKIIOYATENbL NUTAETCA OT APYrMX NOMCOB, B COOT-
BETCTBMMW C PUCYHKOM F.6.

Ona pacuenutenel ¢ CEHCOPHbIMU 3neMeHTaMu notepu asbl UCTbITAHUE CneayeT NPOBOAUTL MO pu-
CyHKy F.7 Ha TpexdasHbix nonicax B NOCMef0BaTenbHOM COeaMHEHUN unm no pucyHky F.8 Ha dasosom
nonioce, BbIOpaHHOM MPOU3BONLHO AN TpexdazHOro COeAUHEHNS.

MpumeHaeTcs kputepuin aPPeKTUBHOCTU (PYHKUMOHMPOBAHUSA A, ONpeaeneHHbii B COOTBETCTBUU
c F.2.1.2. OgHako BO BpeMS UCMbITAHUI JOMYCKAOTCS BPEMEHHbLIE U3MEHEHUS DYHKUMI KOHTPONA (Hanpumep,
HexxenaTernbHasa NoACBeTka CBETOAMOAa), B 9TOM Criydae nocrne UCMbITAHWIA crieayeT BbIMONHUTL NMPOBEPKY
npaBuUIbHOrO PYHKLIMOHMPOBAHUSA CPEACTB KOHTPONS. [ns atana 2 noMexu AOMkKHbI NPUMEHATL 40 pacuen-
NeHns aBTOMaTUYeCKOro BbIKNoYaTens.

F.4.5 Ckaukun

B cootBeTcTBUM C J.2.5 (npunoxeHue J), co cneayowmmm AONOSIHEHUSIMMU.

Ha BbIxogax CeTn NUTaHUs NePEeMEHHOr0 ToKa NOMEXU JOIDKHbI MPUMEHATLCA HA OAHOM (hasoBOM MontoCe,
BbIOpPAHHOM MPOU3BOMbLHO, C 06ecneyeHneM NUTaHWsa UCMbITLIBAEMOro 060PYAOBAHUSA OT OCTanbHbIX ABYX
drasoBbIX MIOCOB, B COOTBETCTBUN C PUCYHKOM F.9 (Mexay dras3oi u 3emnen) n ¢ pucyHkom F.12 (mexay
draszamn).

Ona pacuenutenei ¢ CEHCOPHbIMU dnemMeHTaMu notepu drasbl UCMbITAHWE CneayeT NPoBOAUTL MO pu-
CcyHKky F.10 (mexay dhason um 3emnen) n pucyHky F.13 (mexay dasamu) ana Tpex pas3oBbiX MOMOCOB
B nocneoBaTenibHOM COEAMHEHUU Unun No pucyHky F.11 (mexay dasoi u 3emnen) u pucyHky F.14 (mexay
dhazamu) aAna pazoBoro nontoca, BbIGPAHHOrO0 NPOU3BONLHO AMNA TPexdpazHOro CoeAMHEHNS.

MpumeHaeTcs kputepuit apdpekTUBHOCTU PYHKUMOHUpOBaHuSA B B cooTBeTcTBUM C F.2.1.2.

F.4.6 KOHOYKTUBHbIE NOMEXMU, Bbi3biBaeMble NOSIAIMU BbICOKOW 4YacTOTbl (MOMexu obuero Buaa)

B cooTtBeTcTBUM € J.2.6 (NpunoxeHue J), Co cneayowmummn JONONHEHUSAMU.

Cxema ucnbITaHMa AOShKHA COOTBETCTBOBaTb pucyHkam F.16, F.20 n F.21, F.22 unu F.23 ana ucnbl-
TaHWs NIMHUIA SNEKTPONUTAHUA U PUCYHKY F.16 ANA UCNbITaHUSA CUTHANBbHBLIX NUHWIA.

Ha Bbixoae ceTu NUTaHUsi NePEMEHHOrO TOKa NOMEXW AOMKHbI NPUMEHSATLCA HA 0AHOM (ha3oBOM NOMKOCE,
BbIOPAHHOM MPOM3BOSLHO, C MUTAHMEM OT ApYrnx hasoBbIX MOMNOCOB, B COOTBETCTBUM C PUCYHKOM F.2.

Ona pacuenutenein ¢ CEHCOPHbIMU dneMeHTaMu notepu dasbl UCNbITaTENbHAA LEeNb AOMKHA COOTBET-
cTBOBAaTh pUCYHKY F.3 unu F.4, B 3aBUCUMOCTU OT NPUMEHEHUS.

MpumeHsieTcs kputepuii aPPEKTUBHOCTU PYHKLMOHUPOBAHUSA A, ONpeaeneHHbIin B COOTBETCTBUM € F.2.1.2.

F.4.7 NMpoBanbl TOKa

F.4.7.1 Mpoueaypa ucnbiTaHuA

McnbiTaHnmsa MCnbITbiIBaEMOro 000pyaOBaHUsl crieqyeT MPOBOAWTL HA OTKPLITOM BO3AyXe, €CMU OHO
He npeaHa3sHa4yeHo AN UCMONb30BAHMA TOMLKO B CleuuanbHON OTAeNbHOW 060M04Ke, B 3TOM Cryyae OHO
OOIDKHO MPOXOAUTH UCMbITAHME B MHAMBUAYANbHON ob6onouyke. MNogpobHy nHopMmaumio, BKNovas pasme-
pbl 000N04KM, HEOOXOANMO yKa3biBaThb B OTHETE 00 UCNbLITAHUAX.

McnbiTaTenbHaa Uenb AOMKHA COOTBETCTBOBATbL PUCYHKY F.2 Ha aByxdasHbix noniocax, BblIOpaHHbIX
NpPou3BONbLHO. [na pacuenuTenein ¢ CEHCOPHbIMU dNeMEHTaMn NoTepu asbl UCMbITaTENbHAA Lenb AOIHKHA
COOTBETCTBOBATb PUCYHKY F.3 unu F.4, B 3aBUCMMOCTM OT NPUMEHEHNUS.
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McnbiTaHusa cnegyeT npoBOAMTb C CUHYCOMAANbHBLIM TOKOM Npu MoboM yaoBHOM HanpsbkeHuu. Mpume-
HAEMbIN TOK AOJDKEH COOTBETCTBOBaThL pUCYHKY F.5 u Tabnuue F.1, roe /r npeacraeBnseT cobol TOKOBYHO
yCTaBKy, /[p — UCNbITaTENLHbLIA TOK NOCaAKkn, U T — Nepuoa CUMHYCOMAAanbHOro Toka.

MpoaoMKUTENBHOCTb KaXA0ro UCTbITAHWUS AOMMKHA ObITh B TPU U YeTbipe pa3a 6onblue MakCumMarnbHOro
BpemeHu cpabaTtbiBaHWs, COOTBETCTBYIOLLErO YABOEHHOW TOKOBOW ycTaBke unu 10 MWUH, B 3aBMCUMOCTM
OT TOr0, YTO MEHbLLE.

Tabnwuya F.1—apamMeTpbl UCNBITAHWA Ha NpoBanbl U pa3pbiBbl TOKa

McnbiTaHne Ne Ip At
1 05T
2 0 17
3 5T
4 25T
5 50T
6 10T
7 0.4/r 25T
8 50T
9 10T
10 0,71 25T
11 50T

F.4.7.2 Pe3ynbTaTbl UCNbITAHUA

MpumensaeTca kputepuin 3PEEKTUBHOCTU (DYHKLUMOHMPOBAHUA B, onpepeneHHblii B COOTBETCTBUM
¢ F.2.1.2, 32 ucknoyeHmem Toro, YtTo NPOBEPKY NMOCME UCNbITAHWI BbINOMNHATL HE TpebyeTca.

F.5 UcnbiTaHua Ha nanyyeHune

F.5.1 TapMOHUKKN

SNEKTPOHHbLIE YNPABNAOLME CXEMbI (DYHKLIMOHMPYIOT C 04EHb HU3KON MOLLHOCTLIO U MO3TOMY CO34atoT
HesHauuTesbHble NOMEXH; CrieloBaTeNbHO, NPOBEAEHUE UCTILITAHMI He TpebyeTcs.

F.5.2 Kone6aHusa HanpsxeHUA

ONEKTPOHHbIE YNPAaBASIOLIME CXEMbI (DYHKLIMOHUPYIOT C OYEHb Maroi MOLLHOCTbIO M NOSTOMY CO3AaloT
He3HauuTerbHbIE MOMEXU; CNe0BaTENLHO, NPOBEAEHNE UCTIbITAHWIA He TpebyeTcs.

F.5.3 KOHOYKTUBHbIE NOMeXU BbICOKOM YacToThbl (150 kMy — 30 MIMu)

ABTOMAaTUYECKME BbIKNIOYATENM, OMUCLIBAEMbIE B HACTOSILLIEM NPUMOXXEHWUU, HE 3aBUCAT OT HaMPSKEHUS
MUHUM UMK KaKoro-nBo BCMOMOraTenbHOro UCTOYHUKA NUTaHMA. SMNEKTPOHHLIE CXEMbl HE UMEIOT NPSMOro
COEANHEHUSI C UCTOYHMKOM MUTAHUA U (PYHKLIMOHUPYIOT C OYEHb HU3KOW MOLLHOCTBIO. Takue aBToMaTU4eckue
BbIKMIOYATENN CO3AAl0T HE3HAYUTENLHbIE MOMEXU, U, CMeA0BaTENLHO, NPOBEAEHUE UCNLITAHWI He TpebyeTcs.

F.5.4 U3nyvyaemble noMexu BbICOKOM YacToTbl (30 My — 1 M)

B cootsetctBUM € J.3.3 (MpunoxeHue J), Co cneayrowumm JONOSTHEHUAMMN.

McnbiTaTensHasa Lenb 40SPKHA COOTBETCTBOBAThL pUCYHKY F.2. [Ina pacuenuTenein ¢ CEHCOPHbIMU ane-
MeHTaMu notepu pasbl ucnbiTaTenbHada Lenb AOMKHA COOTBETCTBOBATL pucyHkam F.3 u F.4, B 3aBucumo-
CTU OT NPUMEHEHUS.

Pacuenutenu HegoCTaTOMHOIO HaMnpPs>KEHUS, €CNU UMEIOTCH, AOIKHbI ObiTb MO0 NOA HaNpsXKEHUEM,
nmbo oTkniodeHbl. Bce octanbHbie BCOMOraTenbHble YCTPOMCTBA Ha BPEMSA UCMbITAHUA AOIDKHbI ObiTb
OTCOEUHEHDI.

MpuUMeHAI0TCS OrpaHMYeHUst B COOTBETCTBUM C Tabnuueii J.3 (npunoxxexue J).

F.6 NMpumMeHeHne ¢ HECKONbKMMU YacTOTamMum

[aHHOe ucnbiTaHue NPoBOAUTCA AMNA NPOBEPKU XapakTEPUCTUK pacuenneHns aBToMaTUYeCKuX BbIKMIO-
yaTtenen, 3asiBMeHHbIX KaKk NPUMEHUMbIE C HECKONbKMMU YactoTamu. OHO He UCMOMNb3yeTcs TOMbKO ANA
aBTOMaTUYECKMX BbIKMOYaTENEN C HOMUHamNbHOW YacToTon 50-60 Iy.
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F.6.1 YcnoBua ucnbiTaHum

McnbiTaHua crnegyet nNpoBOAWTbL C KaXKAOW HOMWUHANbHOW 4acTOTOM WNW, Koraa 3asBrieH Aguana3oH
HOMWUHAanNbHbIX YacCTOT, C MEHbLUEN U 6ONbLUEN HOMUHAMNBHOK YaCTOTOW.

F.6.2 Mpoueaypa ucnbiTaHuA

McnbiTaHus cneagyeT NpoBoAuTL Ha nobol nape dhasoBbix NOMOCOB, BbIOPAHHON NMPOM3BONBHO, C MOOLIM
yAO0GHbIM HAMPSXKEHNEM.

MenbiratensHasa uens goskHa COOTBETCTBOBATL PUCYHKY F.2. [ina pacuenuTenen ¢ CEHCOPHBIMU SNEMEH-
Tamu notepu dasbl UCMbLITaTENBHAA LieNb 4OMKHA COOTBETCTBOBATL PUCYHKY F.3 unu F.4, B 3aBucumocTu
OT NPUMEHEHMUS.

Pacuenutenn MMHUMAanNbHOrO HanpspKeHWs, €CnM MMEIOTCH, AOMKHbI ObiTb MO0 MOA HanpsHKeHUeM,
nmbo oTknoveHbl. Bce ocTanbHble BCMOMOraTesibHble YCTPOWCTBA Ha BPeMS UCMbITAHUA OOMKHbI ObiTh
OTCOEAMHEHDI.

Kaxxgan M3 TOKOBbIX YCTaBOK PacUEneHnsa C KPaTKOBPEMEHHON 334EePKKON UM MIHOBEHHOro AeWCTBUS,
€Cnn NPUMEHUMO, A0SKHA BbiTb OTPerynmpoBaHa Ha 3HadeHue 2,5 TOKOBOW yCTaBku. Ecnu Takow ycraBku
He uMmeeTcs, CneayeT MCMOoNb30BaTh CNeaYOLLYI0 BrnmxanLyto Oonee BbICOKYIO YCTaBKy.

McnelTaHus 4OMmMKHbI NPOBOAUTLCA Creayowmm obpasom:

a) TOK co 3Havenuem 0,95 ycnoBHOro Toka Hepacuennenus (cm. Tabnuuy 6) npumeHsieTca B TeyeHue
BpemeHu, 6onbliero B 10 pas, YeM BpeMsi pacuEenneHus, YTo cOOTBETCTBYET 2,0 TOKOBOW YCTaBKH;

b) cpady nocne ucnbiTaHuA a) NPUMEHAETCA TOK CO 3HadveHueM 1,05 ycnoBHOro Toka pacuenneHus
(tabnuua 6);

C) cneayioLiee UCMbITaHUe U3 XONOAHOro COCTOAHUA NPOBOAUTCA € 2,0 TOKOBOW yCTaBKu.

F.6.3 PesynbTathbl UCNbITAHUA

OnA kaXkgon UCMbITAaTENbHON 4acTOTbl XapakTepUCTUKU pacuenneHnsa neperpy3ok AOSHKHbI COOTBET-
CTBOBAaThL cneayLwmum TpeboBaHuaAM:

- ANS ucnbiTaHus a) cpabatbiBaHME HE AOMKHO NPOUCXOAUTD;

- Ana ucnbiTanua b) cpabartbiBaHne 4OMKHO NPOUCXOAUTL B Npeaenax ycrnoBHOro BpemeHu (CM. Tabnu-
uy 6);

- ANA ucnbiTaHus ¢) cpabaTbiBaHue AOIMKHO NPOMCXOAUTL B Npeaenax oT 1,1 MakCUMarnbHOro 3Ha4YeHns
40 0,9 MMHUManbHOTO 3HAYEHMA XapaKTEPUCTUKU NO BPEMEHU/TOKY, YCTAHOBMNEHHOW U3FOTOBUTENEM.

F.7 UcnbiTaHne cyxum Tennom

F.7.1 Mpoueaypa ucnbiTaHnsa

McnblTaHue cnegyet NpoBOAWTL ANs aBTOMATUYECKOrO BbIKNOYATENS B COOTBETCTBUM C 7.2.2 C MAKCU-
MasbHbIM HOMWHamMbHbLIM TOKOM AN AaHHOTO pa3Mepa paMku, Ha Bcex (pasoBbIX NOMOcax, C Temneparypon
okpyXatoLlero sosayxa 40 °C. MNpoaommTensHOCTb UCMbITAHNA NOCNE AOCTMKEHUA TEMNEPaTYPHOro pasHo-
BECUA JOMKHA cocTaBnATb 168 u.

KpyTALluMe MOMEHTbI 3aTSDKKU 3aKUMHbIX BUHTOB AOMKHbI COOTBETCTBOBATL MHCTPYKLMSIM NPOM3BOAUTENS
(cMm. 5.2, nepeuncneHue e)).

B kayecTBe anbTepHaTMBbI UCNbITAHUE MOXHO BbIMONHATL cCreayowmm obpasom:

- U3MEepUTb 1 3anucatb HanbonbLUEee NpeBbiLUeHNe TEMNEpPaTypPbl BO3AYXa BOKPYT SNEKTPOHHbIX KOMMO-
HEHTOB MNP BbIMOSTHEHUM MPOBEPKNU NPEBbLILLEHUSI TEMNEpPaTypbl BO BpeMs LMKNa UCMbITAHUN ;

- MOMECTUTb 3NEKTPOHHbIE YCTPONCTBA B UCNLITATENBHYIO KAMEpY;

- o6ecneynTb NUTaHUe 3NEKTPOHHbLIX YCTPONCTB C UX 3HAYEHNEM BXOJHOW BO3AENCTBYIOLLEN BEMUYUHBI;

- OTPerynupoBaTb TeMnepaTypy UCNbITAaTENbHOM KaMepbl Ha 3HavyeHne, bonbliee Ha 40 K npeBbILLEHUA
Temneparypbl, 3anMCaHHOIo AN BO3Ayxa BOKPYr 3MEeKTPOHHbIX KOMMNOHEHTOB, U NOAAEpPXMBaThL 9Ty Temne-
patypy B Te4eHune 168 u.

F.7.2 PesynbTaTtbl UCNbITAHUA

ABTOMATMYECKMIA BLIKMIOYATENb W 3MIEKTPOHHBIE YCTPOICTBA AOMKHLI COOTBETCTBOBATb CrEAYHOLLMM
TpeboBaHUAM:

- HE JOMKHO NPOUCXOANTbL pacLensieHne aBTOMaTU4YeCKOro BbIKMoYaTens;

- HE JOMKHO MPONCXOAUTL CpabaTbiBAHUE BMEKTPOHHBIX YCTPOWCTB, KOTOPOE MOXET NPUBECTM K pacLien-
NEeHND aBTOMaTN4eCKoro Belknyartens.
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F.7.3 MNpoBepka pacuenutenen neperpysok

Mocne ucnebitanus no F.7.1 cneayet npoBeputb (DYHKLMOHMPOBAHUE pacLenuTenei neperpysok asTo-
MaTUYECKOro BbIKMOYaTens B COOTBETCTBUM C 7.2.1.2.4, nepeuncneHue b).

F.8 UcnbiTaHMe BNaXxHbIM TENIOoM

F.8.1 Mpoueaypa ucnbitTaHusA

McnbiTaHue cneayet npoBoAUThL B cooTBETCTBUM C IEC 60068-2-30.

BepxHaa Temnepartypa AOrkHa cocTaenatb (55 + 2) °C (BapuaHT 1), U AOMKHO BbIMOSHATLCS LUECTb
LIMKITOB.

McnbiTaHue MOXKHO NPOBOAUTL TOMLKO ¢ OAHUM 3NEKTPOHHBLIM YCTPOWCTBOM B UCTILITATENbLHOW Kamepe.

F.8.2 NpoBepka pacuenutenen neperpysok

Mocne ucnbitaHua no F.8.1 cneayet npoeeputb (PYHKLMOHUPOBAHWE pacuenuTenen neperpys3ok aBTo-
MaTUYECKOrO BbIKMIOYaTENs B COOTBETCTBUM C 7.2.1.2.4, nepeuncneHue b).

F.9 LUuknbl konebaHuin Temnepatypbl ¢ 3a4aHHbIM PEXUMOM U3MEHEHUS

F.9.1 YcnoBua ucnbitTaHumn

Ka)xgas KOHCTPYKLMSI aMEKTPOHHbIX YCTPOWCTB AOSDKHA NoABepraTbCa Luknam koneGavuii TemnepaTypbl
B COOTBETCTBUU C PUCYHKOM F.15.

MoBbILLEHME M NageHUE TeMnepaTypbl BO BpeMs pexamMa koneGanuii 4omkHo coctaensTh (1 £ 0,2) K/MuH.
Ota Temnepartypa, nocrne ee JOCTWKEHUSA, AOMKHA NOAAEPKUBATLCA B TeUeHME MUHUMYM 2 Y.

Heobxo0aUMO BbINOMHUTL 28 LMKNOB.

F.9.2 Mpoueaypa ucnbitaHuA

McnbiTaHue crneayer npoBoAUTL B COOTBETCTBUM C TpeboBaHuamu IEC 60068-2-14.

Onsi TakMx MCNbITAHWA SNEKTPOHHbIE YCTPOWCTBA MOXHO MOHTUPOBATb BHYTPU aBTOMAaTMUECKOrO
BbIKMIOYaTENs UMK OTAENLHO.

OnEKTPOHHbIE YCTPONCTBA AOIMKHBI ObITb BO3OY)XAEHbI TakuM o6pa3om, uTobbl CMOAENMPOBaTh YCIOBUS
aKcnnyaTauuu.

Ecnu aneKkTpoHHbIe YCTPOWCTBA YCTaHOBSIEHbI BHYTPU aBTOMAaTMYECKOro BbIKNIOYATENSA, rNaBHasa uenb
He AomkHa ObITh BO30OYXAEHA.

F.9.3 PesynbTaTbl UCNbITAHUA

3NEeKTPOHHbIE YCTPOWCTBA JAOIMKHbI COOTBETCTBOBATL CreAYIOLMM TPeGOBaHMAM.
Bo Bpemsi 28 LMKIOB HE JODKHO NPOMCXOAUTL CcpabaTbiBaHUE 3NEKTPOHHBLIX YCTPOMCTB, KOTOPOE MOXKET
NPUBECTYN K pacLiensieHnio aBTOMaTUYECKOro BhIKMIOYaTENs.

F.9.4 NMpoBepka pacuenuTenemn neperpysok

Mocne ucnbitaHua no F.9.2 cneayet nposeputb MYHKLIMOHMPOBAHUE pacLenuTenei neperpy3ok aBTo-
MaTUYECKOro BbIKIoYaTens B COOTBETCTBUM C 7.2.1.2.4, nepeuncneHue b).
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A — amnnuTyga ToKa;

T — nepwvog;

U— Bpemsi npoBefeHust Toka;
fo — 3apepxka BpeMeHu

KoathpuumeHT amnnuTyabl Toka

PucyHok F.1 — TlMpepacTtaBneHne ncnblTaTtenbHOroO TOka, co3gaBaemMoro TMpucTopamu co B3aMMHOW Harpyskoi no F.4.1

MNutaHne

EUT

O6onouka (ecnn

npumeHsaeTcs)
bl

BcnomoraTesbHblie
ycTpolicTBa

PucyHok F.2 — VcnblTaTenbHas uenb 408 UCNbITAHUA Ha YCTOWYMBOCTTb U U3NyyYeHne
B cooTBeTcTBMM ¢ F.4.1.3, F.4.2, F.4.3, F.4.6, F.4.7.1, F.5.4 n F.6.2. [lBa nocnegoBaTesibHbiX (0a30BbIX Noswca
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MNMutaHne

PucyHok F.3 — WcnbiTaTenbHasa uenb ANS UCNbITAHWIA HA YCTOWYMBOCTb U U3NyYeHne
B cooTBeTcTBUMM ¢ F.4.1.3, F.4.2, F.4.3, F.4.6, F.4.7.1, F.5.4 n F.6.2. Tpu nocnepoBaTenbHbiXx (0a3oBbIX Mosioca

MutaHne

EUT

O6onouka (ecnm

K \” \” NnpYMeHseTCs)

BcrnomoratesibHble
ycTpoiicTBa

Z — NOJIHOe CONpPOTMB/IEHME AN PeryiMpoBku Toka (ecnn TpebyeTcs)

PucyHok F.4 — WcnbiTaTenbHasa uenb ANA UCNbITaAHWA HA HEBOCNPUUMYUBOCTb U U3NyYeHne
B cooTBeTcTBUM ¢ F.4.1.3, F.4.2, F.4.3, F.4.6, F.4.7.1, F.5.4 n F.6.2. Tpexca3Hoe coefuHeHne
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1 mc 1 mc
max max

/r — TOK yCTaBKMu;

ld — TOK McnbiTaHnA Ha nposan;
At — Bpemsa nposana;

40t — Bpems 3a4epxKu

PucyHok F.5 — VcnblTaTeNbHbIli TOK 4N1A NPOBEPKW BO34eliCTBMA Nocafok n
npepbiBaHunii Toka B cooTBeTCTBUM € F.4.7.1

MNuTtaHue

PucyHok F.6 — Lienb Ana UCNbITAHWI HA YCTONYMBOCTbL NPU GLICTPbLIX 3/IEKTPUUYECKUX
nepexopax/Bcnaeckax B cooTBeTcTBUM ¢ F.4.4. [lBa nocnepoBaTebHbIX (0a30BbIX Nosca
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MutaHne

PucyHok F.7 — Lienb AN UCNbITAHUI HA YCTOMUYMBOCTb NPU GbICTPbLIX 3/1EKTPUYECKUX
nepexogax/scniaeckax B COoTBeTCTBMU ¢ F.4.4. Tpu nocneposatenbHbiX (Pa3oBbIX Nojoca

MutaHue

Z — NoJsIHOe CONpOTMB/IEHME ANS PeryiMpoBku Toka (ecnn TpebyeTcs)

PucyHok F.8 — Lienb ANa ucnbiTaHWn Ha yCTOWYMBOCTb MPU BbICTPbIX 31EKTPUYECKNX
nepexogax/scnneckax B cooTBeTcTBum ¢ F.4.4. TpexcpasHoe coefuHeHune
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[MutaHne

PucyHok F.9 — McnbiTaTenbHas uenb AN NPOBEpPKM BO3AEWCTBUA CKAUYKOB B [N1aBHOU Lenu
(Mmexnay pasoit n3emneii) B cootseTcTBuMN ¢ F.4.5. lBa nocnepoBaTteibHbiX 0a30BbliX Mosatca

[MuTaHne

PucyHok F.10 — WcnbiTaTenbHas uenb N8 NPpOBEpKUM BO3AENCTBUSA CKAYKOB B rMaBHON uLenu
(mexnay casoin n 3emneit) B cootBeTcTBUMM ¢ F.4.5. Tpn nocneposaTenbHbiX ha3oBbiX Noaca
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MutaHune

9Ho 100w

Z — no/fiHoe COnpoTWBEHUE AN PeryampoBku Toka (ecnu TpebyeTtcs)

PucyHok F.11 — MWcnbliTaTenbHas UeNb A8 NPOBEPKM BO3AENCTBUS CKAYKOB B rM1aBHOW uenu
(mexnay thasoii 1 3emneil) B COOTBETCTBMU C NyHKTOM F.4.5. TpexcasHoe coegnHeHune

MutaHne

18wk

PucyHok F.12 — WcnbiTaTenbHas Lenb A7 NPOBEPKN BO3AEWCTBUSA CKAUYKOB TOKa
B rN1aBHOI Lenu B COOTBETCTBUM C NyHKTOM F.4.5. lBa nocnepoBaTesibHbiX ha3oBbiX noawca
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MutaHne

PucyHok F.13 — McnbiTaTenbHaa Lenb 4N8 NPOBEepKN BO3AENCTBUSA CKAYKOB TOKa
B rNaBHON uenun B cooTBeTCcTBMMU € F.4.5. Tpn nocneposBaTtenbHbiX ha3oBbiX Nontca

MutaHune 18 MKd

Z — TonHoe conpoTuBeHue AN PerynpoBKu Toka (ecnn TpebyeTcs)

PucyHok F.14 — VcnbiTaTenbHaa uenb Ana sepudukaynm Bo3feiicTBNA CKauykoB TOKa
B rnaBHOM uenun B cooTBeTcTBUM ¢ F.4.5. Tpexdpa3sHoe coeguHeHne
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PucyHok F.15 — Luknbl konebaHunii TemnepaTtypbl € 3aaHHbIM PEXUMOM

MeTannunyeckuii kopnyc
COr/1acHoO pUCyHky J. 1.
ec/ii npuMeHsaeTcs

3aseM/eHHbIii aKpaH

0.1 m +0%

M3onsaumoHHasa onopa

01lm +
K TpaHctopmartopy " K?)?%

v
I M3onaunoHHas onopa

X: cnefyeT nogaepkneaTh MUHUMYM X: cnepyeT nopfepXxusatb MUHUMYM

M3onsaunoHHasa onopa

3a3eM/1eHHbI 3kpaH /

CB — aBTOMAaTM4YeCcKUii BblktoYaTeb

MpunmeyvyaHunsda

3a3eM/eHHblii aKpaH

FOCT IEC 60947-2-2014

n3mMeHeHus B cootBetcTtBun ¢ F.9.1

M3onaunoHHas
ornopa

1 Cxema pacnosioxxeHns BbiBOAOB MOXET U3MEHATbCA B COOTBETCTBMM C TUMOM WUCMNbITbIBAEMOI0O aBTOMaTU4YeCKOro

BblK1lo4HaTe d.

2 B cnyyae BbIABVMXHOrO aBTOMATMUYeCKOro BblK/toYaTeNsl YyCTPOMNCTBO A0/MKHO ObiTb CMOHTUPOBAHO BHYTPM Kopnyca
COrNacHO MHCTPYKUMUSIM M3rOTOBUTE/IS C COOTBETCTBYIOLLMM M3MEHEHWEM CXEMbl MCMbITAHUS.

PucyHok F.16 — O6uwas cxema AN UCMbiTaHWii Ha yCTOWYMBOCTb
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M3onsumoHHas onopa
(ToNwmHa He BaXkHa)

CB — aBTOMaTM4eCcKuin BblkaoyaTenb

g Cm. IEC 61000-4-3.

PucyHok F.17 — Cxema WCNbITaHUSA A8 NPOBEPKU YCTOWUYMBOCTU K 3/1E€KTPOMATHUTHLIM NOMSIM
U3/lyuyeHUs BbICOKOW 4aCTOThl

X: CnepyeT nogaepxuBaTb MUHUMANbHbIM

CB — aBTOMaTU4eCKWii BblkioYaTesnb;

CDN — uenb cBA3KU-pa3BA3KHU;

HF — coegnHeHne BbICOKOW 4acToThl;

EFT/B — 6biCTpble 3neKTpuyeckme nepexoabl/Bcnaecku

PucyHok F.18 — Cxema ucnbiTaHUA ANS NPOBEPKN YCTOWUMBOCTM K GbICTPLIM 3/1€KTPUYECKUM
nepexogam/scnneckam (EFT/B) B IMHUAX 3anekKTponuTaHus
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X: CnepyeT NoAgepXnmBatb MUHUMaSTbHbLIM

/lv. N3onsaunoHHas CoeanHuTenbHbIl hukcatop

AE — BcnomoraTenbHoe o6opygoBaHue;
CB — aBTOMAaTM4YeCKWU BblkNtloYaTenb;
HF — coepguHeHne BbICOKON 4acToThbl

PucyHok F.19 — Cxema uCNbITaHUA AN NPOBEPKN YCTOWUYUBOCTU K BbICTPLIM 31EKTPUUYECKUM
nepexofam/Bcniaeckam B CUTHANbHbIX TUHUAX

Kakas-nn6o Apyraa metannuyeckasa getasb

M3onaunoHHas onopa Ynsonar+wHHasa onopa

CB — aBTOMaTuyeckuii Bblknw4vaTesnb
MpumeyaHune — Pasmep L— gnvHa nposoaa, coegnHeHHoro yepes 0,1 M C 3a3eM/IEHHbIM 3KPAHOM.

PucyHok F.20 — O6uasa cxemMa ucnblTaHUs ANA NPOBEPKU YCTOMUYMBOCTU K KOHAYKTUBHbLIM NMomMexam,
co3gaBaeMblM MOMSAMU BbICOKOW YacToThbl (Nomexn obuiero smaa)

99



FOCT IEC 60947-2-2014

VM3onaunoHHas onopa TpaHccopmartop
CB — aBTOMaTM4YeCKkuUil BblkaYaTeNb;
CDN M1 — ceTb cBA3KM-pa3Baskun Ml
MpumeyaHune — B KayecTBe afibTepHaTWBbI CeTU CBA3KM-Pa3BA3KM M1 MOXHO MCNONb30BaTb CETb CBA3KKU-

pa3BaA3kun M2 nam M3, B 3TOM cnyyae ABa UM TPU COeAWHUTE/IbHbIX NpoBofja, B 3aBMCUMMOCTUM OT NPUMEHEHUsA, coeaun-
HAKTCA C O,CI'HOVI TOYKON MCNbITbIBAEMOTO 060py,qOBaH|/|ﬂ.

PucyHok F.21 — Cxema pacnofioXXeHusa coefUHeHUn AN NPOBEPKN YCTOWUYNBOCTM K KOHAYKTUBHbLIM NOMexam,
co3jaBaeMblM NOMSIMU BbICOKON YacToTbl. KOHUrypayus gByx nocsiefoBaTefibHbIX (Da30BbiX NOMOCOB

M3onaunoHHaa onopa TpaHccopmartop

CB — aBTOMAaTMyecCKkuii BblkNtOYaATENDb;

CDN M2 — ceTb CBA3KU-pa3BsaA3ku M2

MpumeuaHne — B kayecTBe anbTepHaTUBHbI CETU CBA3KU-pa3BA3KM M2 MOXHO MCNONb30BaTb CeTb CBA3KU-
pa3Bsizky M3, B 3TOM c/ny4vyae ABa UAW TPU COEAUHUTENbHbIX NPOBOAA, B 3aBUCUMOCTU OT MPUMEHUMOCTU, COEAUHATCA
C OAHOI TOYKOW McNbITbiIBAEMOro o6opyaoBaHus.

PucyHok F.22 — CxemMa pacnofioXeHus CoOeAUHEeHUR ANA NPOBEPKN YCTOWUMBOCTU K KOHAYKTUBHBLIM nomMexam,
co3jaBaeMblM MOMISIMU BbICOKOW 4acToTbl. KoHUrypayns Tpex nocnegoBaTtefibHbiX Pa3oBbiX NOMOCOB
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CB — aBTOMaTuyeckuii Bblknvatenb;
CDN M1 — ceTb cBA3KM-pa3BA3kn M1

MpunmeuvaHne — B kayecTBe anbTepHaTUBblI CeTU CBA3KM-pa3BA3KM M1 MOXHO WCMNONb30BaTb CETb CBA3KMW-
pa3Bas3ku M2 unm M3, B 3TOM cnyyae fABa WM TpU COefUHUTENIbHbIX NPOBOAA, B 3aBUCUMOCTU OT NPUMEHEHUS,
COeVHAITCA C O4HON TOYKOI ycTpoicTBa EUT.

PucyHok F.23 — Cxema pacnosioXXeHusi coeUHEHUN A NPOBEPKN YCTOWYMBOCTU K KOHAYKTUBHBIM NOMexam,
co3faBaemMblM NONSAMU BbICOKOI YacToTbl. TpexdasHaa koHurypaums
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Mpunoxenue G
(o6sa3arenbHoe)

Motepn MOWHOCTU

G.1 O6LmMe nonoxeHust

MoTepyu MOLLHOCTM HE SIBMSIIOTCA OCHOBHOM XapaKkTepUCTUKOW aBTOMaTUYECKOTO BLIKIMIOYATENS U HE HyXaa-
I0TCS1 B MapkupoBKe Ha usaenuu. OHa ykasbliBaeT Ha BblAeneHne Tenna B onpeaeneHHbIX YCrnoBUsX.
M3mepeHue notTepb MOLLHOCTM AOIHKHO NPOBOAMTLCA Ha OTKPLITOM BO3AyXe, HA HOBbIX 06pasLax.

G.2 MeToabl UCNbITaHUS

G.2.1 [MoTepn MOLLHOCTU BLIMUCASAIOT N0 dhopmyrne (coeguHeHusa no pucyHky G.1)

k=p
> AU, I cosg,,
k=1
rae p — 4yucno ¢asoBbIX MNOKCOB;
k — HOMEp NOSCa;
AU — nageHue HanpsbkeHus, B;
I — UCNbITATENbHBIN TOK, KOTOPbINA AOMKEH ObITh paBeH /,, B npeagenax aonyckos no 8.3.2.2.2, A;

CO0S ¢ — KO3(MPULMNEHT MOLLHOCTH.

PekomeHayeTcA MCNOMNb30BaHME HA KaXA0M NOMce BaTTMeTpa.

G.2.2 lna aBTOMaTUYECKUX BbIKMNOYaTENEN NepeMeHHOro Toka Ha HOMUHanNbHbIM TOK He Bonee 400 A
AONyCTUMO U3MEPEHUE C UCTIONb3OBAHWEM OAHOMA3HOro NEPEMEHHOTO Toka 6e3 namepeHus KoaduumeHTa
MOLLHOCTM.

[oTepn MOLHOCTU BLIYUCASIOT N0 hopmyne (COeaUHEHUS N0 PUCYHKY G.2)

k=p
S AU,
k=1
rae p — unucno gasoBbiX NOMOCOB;
k — HOMep nontca;
AU — nageHue HanpsbkeHus, B;
/., — HOMUWHAanbHBIN TOK, A.

G.2.3 [lna aBTOMaTUYECKMX BblKNtoMaTenei NOCTOSTHHOTO TOKa NOTePU MOLLUHOCTU AOIKHbI M3MEPATLCA
npun NOCTOAHHOM TOKe.
OHu onpegensioTcd, Kak B G.2.2.

G.3 MeToamuKka ncnbITaHUNA

Onpenenexnve noTepb MOLLHOCTU AOSMKHO MPOBOAUTLCA NPU HOMWUHANBLHOM TOKE M YCTaHOBMBLUENCA
TeMmnepartype.

MageHne HanpsHKEHUSA OOIDKHO U3MEPATHCA MEXAY BBOAHBLIMU U BbIBOAHbLIMW 32XMMaMU Ha KaXaom
norntoce.

CoeanHuTENbHbIE NPOBOAA ANA M3MepUTEnbHbIX NPUBOpPOB (HaNpuMMep, BONLTMETPOB, BATTMETPOB)
AOMKHbI BbITb CKPyYeHbl BMECTE. M3mepuTenbHbIA LNENnd AOMKEH ObiTb HACTONbLKO Man, HACKOMNbKO 3TO
npakTM4ecKu BO3MOXHO, U pacrnonaraTbCs OAWHAKOBO AN Kaxaoro nosntoca.

[na onpeaeneHus noTepb MOLLHOCTU TPEX- U YETbIPEXTOMIOCHLIX aBTOMATUYECKUX BbIKINOYaTene nepe-
MEHHOro Toka no G.2.1 ucnbiTaHMe NPOBOAST B YCMOBUSAX Tpexdha3Horo Toka (CM. pucyHok G.1) 6e3 Toka
B YETBEPTOM NOMIOCE YEThIPEXMONIOCHBIX aBTOMATUYECKMX BbIKMIOYaTENEN.
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UCTO4HUK NMTaRUS

O—- O OO

PucyHok G.1 — NMpumep namepeHns notepb MoLHocTu no G.2.1

MeTouruk nutarusa

(,9 \, AU, \7 AU, \_’ AU,

PucyHok G.2 — NMpumep namepeHus notepb MoHocT no G.2.2 n G.2.3
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MpunoxeHue H
(o6sa3aTenbHoOE)

Llmkn vcnbITaHU aBTOMaTUYECKUX BbiKMo4vaTenen gnsa cucrtem IT

M punmedaHune — aToT LMK VCMbITaHU MCNONb3YKT B Criydae BTOPOro 3amMblkaHUA Ha 3eMiio Npu Hanu4nu
nepBoro 3amMblkaHUA Ha npOTVIBOFIOJ'IO)KHOVI CTOPOHE aBTOMaTUYeCKOro BblKNYaTens, ycTaHOBIEHHOro B CUCTEMax IT
(cm. 4.3.1.1).

H.1 O6wue cBeaeHus

3TOT LMK UCNBLITAHUI OTHOCUTCH K MHOTOMOSOCHBIM aBTOMATUYECKUM BbIKIIOYATENAM, UCNOMb3yEMbIM
B cuctemax IT no 4.3.1.1. OH cogep>uT crneayroLme UCNbITaHus;

McnbiTaHue MyHKT
KopoTkoe 3amblkaHne oTAaensHoro nonwca /it H.2
MpoBepka aneKkTpuYecKon NPOYHOCTHU U30NALNK H.3
lMpoBepka pacuenuTenen TOKOB NEPErpy3Kkun H.4

H.2 KopoTkoe 3aMblkaHMe oTAeNbHOro nonkca

UcnbiTaHue Ha KOPOTKOE 3aMblkaHWe OTAEeNbHbIX NMOMOCOB MHOTOMOSMIOCHONO aBTOMAaTUYECKOro BbIKMIO-
yatensa NpoBoAAT npu 00LwmMx ycnosuax 8.3.2 npu 3Ha4YeHUn ToKa /i1, paBHOM:

- 1,2-KpaTHOM MaKCMMaribHOW TOKOBOMW yCTaBke cpabaTbiBaHUS pacuenutensl C 3aJepXKkon BPEMEHM,
Unu, B OTCYTCTBME Takoro pacuenutensi, 1,2-kpaTHOW MakCMManbHOW TOKOBOW ycCTaBke cpabarbiBaHUsi
pacuenuTens MrHOBEHHOro AencTBus
WNKn TaMm, rae NPUMEHUMO;

- 1,2-kpaTHON MakcMMarnbHON TOKOBOW yCTaBke cpabaTbiBaHUA pacuenuTens ¢ HE3aBUCUMOW 3a4ePXKON
BPEMEHMU, HO He BGornee 50 KA.

MpumevyaHune

1 OxupaemMblil TOK UCMbITATENBHOW LienNn MoXeT noTpeboBaTbCs yBENUUYUTL, YTOOLI 06ecneunTb To, YTO UCMbITa-
TENbHbIA TOK npeBbillacT qaalcrmqecmﬁ TOK CpaﬁaTbIBaHMFl C KpaTKOBpeMEHHOﬁ 3a,qep>|<|<0|71 nwnm MrHOBEHHOIo AeﬁCTBMFl
C Y4€TOM MOTHOro CONPOTUBIEHUSI aBTOMATUYECKOro BLIKIoYaTenNs U ero CoefiMHEHNIA.

2 MOFyT I'IOTpeﬁOBaTbCﬂ 3Ha4YyeHuA Bbile, YeM /rr BMeCTO UCNbITAHHOIO U 3adABJ1IEHHOIO U3roTOBUTESIEM.

UcnbiTaTenbHoe HanpsXXeHne A0 BKIIOYEHUST AOIDKHO ObiTb MeXda3sHbIM HanpsbkeHUEM, COOTBETCTBY-
IOWUM MaKCMManbHOMY HOMUHaNbHOMY paboyeMy HanpPsHKEHMIO aBTOMATMYECKOrO BLIKMNIOYATENA, MNpU
KOTOPOM NOCneaHuN NpUroaeH Ana akcnnyatauum B cucremax IT, ¢ yuetom TpebGoBaHui K BO3BpaLuatoLle-
MYCS HaNPSHKEHUIO, YKasaHHbIX B 8.3.2.2.6. Yucno ucnbiryeMbix 00pasLoB U yCTaBKM pacuenuTenein 4OSDKHbI
cooTBeTcrBoBaTh Tadbnuue 10. KoadpuumeHT MOLHOCTU AOSMKEH COOTBETCTBOBATL Tabnuue 11, npumMenu-
TENbHO K UcnbiTaTenbHOMY TOKy. Koraa /it = 50 KA, ycTaBka cpabatbiBaHUSI C KpaTKOBPEMEHHOW 3a7E€PXKKON
MM MTHOBEHHOTO AEeNCTBUSA J0ImKkHA ObITb OTpErynMpoBaHa Ha 6nvxaiLuyto ycraeky Huxke 50/1,2 KA.

Ansa 4eTbIpexnoNCHbLIX aBTOMATUYECKUX BBIKIIOYATENEN C 3alMLLEHHbLIM NOMIOCOM HEWTpans ucnbiTa-

TENbHOE NOSIOXKEHUE ANA 3TOro NONIOCA AOIDKHO ObiTb MeEX(a3HbIM HANPSXKEHUEM, pPa3feNieHHbIM Ha JB.
3T0 ucnbiTaHUe NPUMEHUMO, TOMNMbKO KOrAA KOHCTPYKLIMA 3aLUMLLIEHHOTO HEUTPans OTNUYaeTCA OT KOHCTPYKLUW
ha3oBbIX NONIOCOB.

MUcnbiTaTenbHan uens gormkHa cooteetcrBoBatb IEC 60947-1 (nyHKT 8.3.4.1.2, PUCYHOK 9); UCTOUHUK
nutaHua S — ot AByX ha3 Tpexda3HOro UCTOYHUKA MUTAHUS; NPEAOXPAHUTENBHLIN 3NEMEHT F NoaCcoeauHEH
K ocTtaswenca dase. OcTaBLUMICA NOSMIOC UMK MONIOCA AOSDKHbLI ObiTb TaKKe NOAKMIOYMEHbI K 3TOW hase
Yyepes NnaBkuin NPeaOXpaHUTENbHbIA ANEeMEHT F.

Linkn onepauuit 4osmkeH ObiTb: O-f-CO U BbINOAHATLCA OTAENLHO HA KaXaom (ha3oBOM NOMIOCE NOoYe-
peaHo.

H.3 MNMpoBepka anekTpnyeckon NPOYHOCTU U3ONALNU

Mocne ucnbitanusa no H.2 gomkHa GbiTh NpOBEpeHa aneKkTpuyeckas NPOYHOCTbL U3ONALMM B COOTBET-
cteumn ¢ 8.3.5.3.
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H.4 MNpoBepka pacuenuTenen TOKOB Neperpy3ku

Mocne ucnbiTanna no H.3 gormkHa GbiTb NpoBepeHa paboTa pacuenuTenen TOKOB Neperpysku B COOT-
BeTcTBUU C 8.3.5.4.

H.5 MapkupoBka

ABTOMATUYECKME BbIKMIOYATENN, 4NN KOTOPbIX BCE 3HAYEHUA HOMUHANBHOIO HaNpPAXeHUa OblNn Ucnbl-
TaHbl N0 A2QHHOMY NPUNOXKEHUIO NN He Tpe6yrou.l,me Takoro ucnbiTaHnA, 4ONONTHUTENbHO HE MAapPKUPYIOT.

ABTOMaTU4YECKME BbIKMIOYaTENMW, ANA KOTOPbIX ObiMW WUCMbITAHbI HE BCE 3HAYEHUS HOMWHAaNbHOrO
Hanps>XeHna no AaHHOMY NMPUNOXEHUK UMK HE BKMIOYEHHbIE B 3TU UCMbITAHUA, OOJDKHbI ObITb NOMEYEHbI

CUMMBOINOM @, KOTOPbIN HAHOCAT HA aBTOMAaTUYECKOM BbIKIKOYATENE MOCHe 3HAaYEeHUA HOMWHAarbHOro

HanpsbkeHus, Hanpumep 690 B @ no 5.2, nepeuncneHune b).
M punmMedyaHUNe — Ecnu BeIKNtovaTenb He Obin MCMbITaH no daHHOMY NPUNOXEHU0, MOXET UCNOoJ1b30BaThCA

TONMbKO MapKupoBKa CUMBOOM @, MpW YCNOBWU TaKoro ee pasMeLleHusi, KOTOpoe OHO3HAYHO pacnpocTpaHseTcs
Ha Bce HOMUHambHbIE HaNpPsXKeHUs.
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MpunoxeHue J
(ob6sa3atenbHoOe)

OnekTpoMarHUTHasi COBMECTUMOCTbL. TpeBoBaHUA U
MeTOoAbl UCNbITAaHUM ANSA aBTOMAaTUYECKUX BbIKMOYaTenemn

J.1 Obwme nonoxeHus

[lBa MHOXXECTBa YCNOBUI OKpYXaloLen cpeabl NPUHMMAaIOTCA BO BHUMaHWE U Ha3biBalOTCA Tak:

- OKpyXKatoLyue ycrnosus A;

- OKpy>Kaiowue ycrnosusa B.

Okpy:xatome ycrnoeusi A OTHOCATCSH K HU3KOBOMbTHbIM, HEKOMMYHarbHbIM UKW NPOMbILUNIEHHbIM CETAM/
nnowagkam/yctaHoBkam, BKITHOYast UICTOYHUKU C CUSTbHLIM BO3MYLLEHUEM.,

MpumevaHun

1 OKpyxatoLme ycrnoBusa A cooTBETCTBYIOT knaccy obopyaoaHus A no CISPR 11 n CISPR 22.

2 Okpyxatowue ycrnosus obopyfoBaHus A MOryT co3faBaTb SNEKTPOMarHUTHbIE MOMEXW, €CIN OHO YCTaHOBIIEHO

B OKpyXaroLLmx ycrnosusix B.

Okpyxatome ycnoBus B OTHOCATCA K HU3KOBOMNbTHbIM KOMMYHAaINbHbIM CETSIM, TakKUM Kak ObITOBblE,
KOMMepYecKkue nnoLuagku/yCTaHoOBKM U MOLAAKW/YCTaHOBKM NErKOW NPOMBbILLNEHHOCTU. Takue UCTOYHUKM
NUTaHUA C CUMbHBbIM BO3MYLLUEHUEM, KaK CBAPOYHbIA TPaHCHOPMATOP, HE OTHOCATCA K 3TUM OKPYXaloLmMm
YCIOBUSIM.

MpumeyaHunn

3 Okpyxatowme ycnoeusa B cootBeTcTBYIOT Knaccy obopygoeanusa B no CISPR 11 u CISPR 22.

4 Okpyxarolwme ycrnosus o6opyaosaHns B He ByayT cosgaBaTh anekTpoMarHUTHIe NOMEXU, €CTIN OHO YCTAHOBMIEHO
B OKpYXatoLux ycrnosusix A.

Onsa naHHoro npunoxexus TepMuH EUT o3HauvaeT ucnbitbiBaemoe o6opyaosaHue.

MpumevyaHnsa 5 — CuuTaeTcs, Uto TpebOBaHUA K 3NIEKTPOMArHUTHOW COBMECTUMOCTU ANSA aBTOMaTUYeCKNUX
BhIKMtouaTenei CBl (He cooTBeTCTBYlOWME TpeboBaHUSIM HacTosLEro cTaHaapTa No 3awuTe OT Neperpysku No Toky
(npunoxeHnue L)) n ana aBTomaTu4eckux Boikntoyatenei ICB ¢ pacuenneHnemM MrHOBEHHOro AencTBua (npunoxenune O)
0OXBaTbIBaklOTCA COOTBETCTBYIOWMUMU UCTIBITAHUAMU 3KBUBANEHTHOIoO aBTOMaTU4YECKOro BhiKItoYarens (CM. L21 (I'IpI/U'IO—
Xenue L) n O.2.1 (npunoxeHue O)).

McnbiTaHus, onucaHHbie B J.2 n J.3, NPUMEHUMbI K YCTPONCTBAM, BKIIOYAIOLUM B Ce0A SNEKTPOHHbIE
CXEMbl, 32 UCKMIOYEHUEM Cy4aeB, UHaue onpeaenseMblX B HaCTOsILLEM CTaHAapTe.

MeToabl ucnbITaHU|A, ONUCAHHLIX B J.2 U J.3, AONONHAIOTCA cneumanbHbIMK NpoueaypaMu, onpeae-
NEHHbIMU B COOTBETCTBYIOLLIMX YACTAX HACTOALLEro CTaHAapTa, Ans NpoBepKU (DYHKLIMOHUPOBAHUSI HA OCHOBE
KpUTEPUEB NPUEMKM.

JdononHutenbHble TpeOOBaHWUA U OMUCAHWE WUCNLITAHWA NPUBOAATCA B COOTBETCTBYIOLLMX 4YaACTAX
HACTOsILLEro CTaHgapra, T. €. B NpurnoxeHun B — Ana aBToOMatuyeckux BbIKIOYATENEN, BKIMIOYAIOLLMX
B cebs ABOT (aBToMaTuyeCKui BbIKIIOYaTENb 3alUThl OT OCTATOMHOIO TOKA), B NpUoXeHun F — ana astroma-
TUYECKUX BbIKIMIOYATENEN C SNIEKTPOHHON 3aLLUTON OT Neperpysku No TOKy, B NpurnoxeHun M — ans MoayrbHbIX
YCTPOWCTB 3aLuThl OT OCTAaTOYHOIO TOKa U B npunoxeHun N — Ana BcnomoraTernbHbIX YCTPOMCTB aBTOMAaTK-
YECKMX BbIKIIOYaTeneun.

[Anga ka)aoro UCNbITaHMA MOXHO MCMNONb30BaTb HOBOE YCTPOWCTBO UM XXE ANsl HECKONbKMX UCMbITAHUN
MOXXHO UCMNONb30BaTbh OAHO YCTPOWCTBO, NO YCMOTPEHUIO U3rOTOBUTENSA. YCTPOINCTBA C HOMMHAINBHON YacTOTON
50 My60 My A0IMKHBLI NPOXOAUTL UCTLITAHUS C OAHON NGO U3 HOMUHATNBHbLIX YacToT.

B cnyyae HECKONbKUX YCTPOWCTB C UAEHTUYHLIMU 3MEKTPOHHbLIMU YCTPOMCTBAMM (BKNIOYas pasmepbl,
KOMMOHEHTHI, NMeYaTHble MraTbl U 060NOUKY, eCnm UMEETCA) U C OAMHAKOBOW KOHCTPYKLWER AaT4YMKOB TOKa
[OCTaTOYHO NPOBECTU UCTILITAHUE TOMLKO OHOIO U3 3TUX YCTPOWMCTB.

WcnbiTaHus cnegyeTt NnpoBOAUTL, UCTIONb3YS CNELManbHbI MOHTAX, HA OTKPLITOM BO3AyXe unu B 060oYke,
COrfacHo ykasaHusam J.2. n J.3.

J.2 YcTOM4YMBOCTb

J.2.1 OOwme nonoxeHus

B cootBetcrBuu ¢ IEC 60947-1 (nyHKT 7.3.2.2), CO CNeayoWmUmMmn 4ONONHEHUAMU.
McnbiTaHns Ha yCTOMYMBOCTL cneayeT NnpoBOAUTL B COOTBETCTBMM € Tabnuuen J.1.
HopmatuBHble AaHHbIE AN cneuudukaumin ONONHUTENbHBIX UCNLITAHNIA NPUBOAATCA B Tabnuue J.2.
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Ons HacTosiwero nogpasgena (J.2.) TepMUH «BbIX04 MOLLUHOCTM» OTHOCUTCA K FMaBHOW Lenu, BCNoMo-
raTtensHOMy BbIX0AY (BbIXOJ4am) UCTOMHUKA MOLLHOCTM U KO BCEM BCMOMOrateribHbIM YCTPOWCTBAM, COEAUHEH-
HbIM C FMaBHON LIENbHO.

Ons ucnblTaHWii Ha YCTOWYMBOCTb HEoOXoAMMO onpedenuTb cneayiowme Kputepun 3hDEKTUBHOCTU
OYHKLUMOHNPOBAHUS:

Kputepuit 3hPeKTUBHOCTU (PYHKLIMOHNPOBAHUSA A:

Bo BpemsA uCnbITaHWA MPOBEPSAETCA COMPOTUBIIEHWE HEXenaTenbHoMy cpabaTtbiBaHuto (atan 1) u
YHKUMOHaANbHBIE XapaktepucTukn (atan 2). Bce dyHKkUMM KOHTPOMA AOSKHbI MPaBUMbHO OTOGpaXaTb
TeKyLlee COCTOSHME.

Kputepuit a¢phekTMBHOCTU PYHKLUMOHUPOBAHNS B:

Bo Bpems MUCMbLITAHUA MPOBEPSAETCS CONPOTUBIEHME HEXenaTenbHOMy cpabaTbiBaHMiO. OYHKLUUM KOHT-
ponsa mMoryT oTobpa)aTb HEBEPHOE TekyLllee CoCTosHueE. MNocne UCMbITaHUst NPOBEPSIIOTCA (PYHKLMOHANbHbIE
XapakTepuUcTUKM.

MoapobHas uHGOpMaUus O npoeepke 3PdeKTUBHOCTU (DYHKLIMOHUPOBAHMS NMPUBOAUTCSA B COOTBET-
cTBytoLmx npunoxexusx (B, F, M unn N).

Ons ucnbITaHWA Ha YCTOMYMBOCTHL WCMbITbIBAEMOE 0BOpYyAOBaHME HEeobXOAMMO WCMbLITLIBATL Kak
HanonbHoe o6opyaoBaHue (cM. ceputo ctaHgaptos IEC 61000-4).

Tabnuuya J.1— OnekTpoMarHuTHas COBMECTUMOCTb. MCNbITaHWSA Ha YCTOWYMBOCTD

Kputepuit
o appekTnB-
OnwncaHue CZ_F::EO:HHM YpoBeHb UcnbITaHnA @ q):i*())cm MoHTax
AapT YHKLUMUOHU-
poBaHUA
dnekrpocTartu- IEC 61000-4-2 | KoHTakT 8 kB B Ob6onouka,
yeckue paspsaabl Bosayx 8 kB (pucyHok J.1)
dnekTpomar- IEC 61000-4-3 | 10 B/m A Ha oTkpbiTOM
HUTHbIE NOJIs Bo3gyxe °
BbICOKOYaCTOT-
HOTO U3ny4eHus
BeicTpble anekT- | IEC 61000-4-4 | Bbixog MoLHOCTH: B O6onouka,
puyeckue nepe- U = 100 B nepeMeHHOro Toka (pucyHok J.1)
XOAbl/BCNNECKN WU NOCTOAHHbBIN TOK 4 KB;
U. < 100 B, nepemeHHblit TOK
MW NOCTOSHHBII TOK: 2 KB "
Bbixoa curHana: 2 kB 9
Ckayku IEC 61000-4-5 | Bbixog mowHoctu, Ue = 100 B nepe- B O6onouka,
MEHHOrO TOKa: (pucyHok J.1)

4 kB mexay dasoin u 3emnen
2 kB mexay cdasamu
(npunoxenus F n N)
4 kB mexay dasamu
(NpunoxeHusi B u M)
Bbixog mowHoctu, U, < 100 B nepe-
MEHHOTO0 TokKa:
2 kB mexay dasoii u semneii
1 kB mexay dasamu
BbIX0, MOLLHOCTH, MOCTOSIHHBIA TOK ";
0,5 kB mexay casoii u semnen
0,5 kB mexay dasamu
Bbixog curHana "
2 kB mexay dasoii u 3emnei
1 kB mexay daszamu
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OkoHYaHue mabnuupi J.1

KpuTepuii
o acpchekTUB-
Onucaxune CrpaBoHbii YpoBeHb UCnbITaHus 2 q):ipocm MoHTax
CTaHaapT
PYHKUUOHU-
poBaHus

KoHAYKTUBHbIE IEC 61000-4-6 Bbixoa mowHoctn — 10 B A Ha oTkpbITOM
nomexu, cosaa- Bbixog curHana — 10 B9 Bo3ayxe °
BaeMble nNonamu
BbICOKOW 4acCTOThl
MarHuTHble nonga | He npumeHseTca | He npumeHsietca He npume-| He npumens-
NPOMBbILLNIEHHON HAeTcA erca
4acToThI
MpoBansb! 1 IEC 61000-4-11 ¢ 9 9 Ha oTkpbITOM
paspbiBbl BO3JyXe
HanpsKeHus
FapMOHMKH IEC 61000-4-13 © b) o) Ha oTkpbiTOM

BO3Jyxe
MpoBarkl TOKa o) b) B) Ha oTkpbiTOM

BO3Jyxe

% YkasaHHble YPOBHU HEBOCMPUMMUUBOCTH, KaK NpaBuno, SBNSAIOTCS Bhile, YeM TpeboBaHusa craHaapTa |[EC 60947-1,
,qnﬂ obecneveHns Gonbluei 6e3onacHOCTH hYHKUMIA 3aWWUTLI Lilenu yCcTpoicTaa.

®) [INs 3neKTPOHHbIX YCTPOICTB 3alyuThi OT Neperpysku No TOKy B NpUNoxeHnu F onpefieneHa cneunansHas npoue-
,qypa UCMbITaHWS NO NPUYNHE OTCYTCTBUS COOTBETCTBYIOLWEro 6a3oBoro craHgapTa.

) Ecnn aBTOMaTUYeCKMi BLIKIIOYaTeNb He nNpeaHasHa4eH AnA UCronb3oBaHus B cneyunanbHOW UHANMBUAYaNbHON
oborioyke, TO ero UcnbiTaHUe crieayeT BLINONHATL B Takoi obonouke. MHdopmaumio, BKovasi pasMepbl 060104KH,
Heobxo4uMo yKasbiBaTb B oT4eTe 06 ucnbiTaHun. OBonoyka fomkHa ObITb coeMHeHa C 3a3eMMEeHHbIM 3KPaHOM
B COOTBETCTBUMN C MHCTPYKLIMAMM U3rOTOBUTENS.

CneuunanbHaa npouegypa UCNbITAHWA U KpUTepun addekTuBHocTU dyHKUMoHUpoBaHus ana ABOT, dyHkumo-
HanbHO 3aBUCALLUX OT HanpsKEHUA NUHWUKM, NpUBEAeHa B NPUNOXeHUW B, a Ana MoAyrnbHBIX YCTPOMCTB 3aLlnThl
OT OCTaTOYHOro TOKa, (OYHKLMOHANbLHO 3aBUCALLMX OT MUCTOMHUKA HaNpsXeHWs, — B NpUNoXeHuu M, no npuyunHe
OTCYTCTBMA CcoOTBeTCTBYtOLWero 6a3oBoro craHgapTa. OTU UCTBITAHUA He NPUMEHAIOTCA AN aBTOMaTUYecKUX
BbIKMKOYaTene ¢ NeKTPOHHOW 3allUTOl OT Meperpysku no TOKY, onucaHHbiX B npunoxedun F (cMm. F.1.), ogHako
aaMEHFHOTCH UcnbITAHMAMMW Ha NpoBaribl U pa3pbiBbl TOKa (M. F.4.7.).

® [Ins ABOT ycTaHaenueaeTca 6onee BLICOKMA YPOBEHbL YCTOMUMBOCTY, MOCKOMLKY OHU BLINOMHSIOT NPeoXpaHit-
TenbHble PYHKUNUK.

He npumeHsieTca AnsA BXof4oB, NpefHa3HavYeHHbIX ANA coejuHeHns ¢ 6aTapeeil unNu ¢ akkymynsTopHoi 6atapeei,
KoTopble HeoBX0AUMO LEMOHTUPOBATL UMM OTCOEAMHATL OT annapata Ans noAsapsaku. Annapat ¢ BXOAOM MOLLHOCTU
MOCTOSIHHOIO TOKa, MpeAHa3HauYeHHbIA ANA UCMONBb30BaHUA C afanTepoM UCTOYHUKA NUTAHWSA NEPEMEHHOIO/MOCTOSAH-
HOro TOKa, JOSKEeH NPOXOAUTb UCTIbITAHWE Ha BXOAE NepeMeHHOro Toka ajarntepa UCTOMHUKa NUTaHWsA nepeMeHHoro/
MOCTOSAHHOIO TOKa, yKa3aHHOro M3roTOBUTENEM, UMK, €CAKU 3TO He yKasaHo, C Ucnorb3oBaHWeM obbiYHOro agantepa
WCTOYHUKA MUTaHUS NepeMeHHOro/MocToOAHHOro Toka. McnbiTaHne He NPUMEHSIETC ANS BXOAOB MOLYHOCTU MOCTOSH-
HOro ToKa, NpefHa3HaYeHHbIX AN MNOCTOAHHOrO COeANHEHNA ¢ Kabenamu ANMHON MeHee 3 M.

9 |-|pI/IMeHF|eTCF| TOJIbKO A5 BLIXOAOB, CBA3AHHLIX C kKabenamu, obLas AnMHa KOTOPLIX, B COOTBETCTBUU C (OYHKLMO-
HanbHO cneynduKkaLmen N3roToBUTENs, MOXET NpeBblWaTh 3 M.

MpUMeHseTcs TOMbKO A1 BEIXOA0B, CBA3AHHLIX ¢ kabenamu, obLyas AnnHa KOTOpbIX, B COOTBETCTBMU C (DYHKLNO-
HanbHOI cneyndurKaumen n3rotoBuTens, MoxeT npesbiwaTth 10 M. Korga ucnonb3yoTcs akpaHUpoBaHHbIe kabenu,
3TO UCMbITaHWe NPUMEHAETCS TONLKO ANA SKpaHa.

COOTBETCTBYIOLLAA CXEMA UCMbITAHUSA U CXeMa Lenu ANns Kaxaoro UCNbITaAHWA Ha YCTOWYUBOCTb MoKa-
3aHbl B Tabnuue J.2.

108



FOCT IEC 60947-2-2014

Tabnuya J.2. — HopmatueHble faHHble ANs cneundukaumii UCNbITaHUs Ha yCTOWYNBOCTL

OT OCTaTO4HOro Toka

" McnbiTbiBaeMoe Cxema ucnbitaHus | Cxema uenu
cnblTaHue MyHKT
obopypoBaHue (pucyHkn) (pucyHkM)
nekrpocrartu- ABOT J.2.2,B.8.121.2 J1,J.3 B.1
yeckue paspsagbl | ABTOMATUMECKUIA BbIKNIOYATENDb J.2.2,F4.2 J.3,F.16 F2,F3
wnn F.4
MoaynbHOe ycTponcTBO 3awmTthbl | J.2.2, M.8.16.1.2 J.1,J43 M.3
OT OCTATO4YHOro TOKa
Jpyrue ycTpoicTsa ° J22,N.2.2 o) b)
3nekTpomar- ABOT J.2.3,B.8.12.1.3 J.4 B.1
HUTHbIE Nons ABTOMAaTUYECKUI BbIKIOYATENb J.2.3,F.4.3. F.16, F.17 F2,F.3
n3nyyeHus unun F.4
BbICOKOWA MoaynbHoe ycTponcTBo 3awmThbl | J.2.3, M.8.16.1.3 J.4,M.20 M.3
4acToThl OT OCTaTO4YHOro TOKA
Opyrue ycTpoiicTea 2 J.2.3,N.2.3 o) o)
BeicTpbie anekT- | ABOT J.24,B.8.12.1.4. J.5,J.6 B.1
puyeckue nepe- | ABTOMaATUYECKUIA BbIKINOYMaTENb J24 F44 F.16,F.18,F.19 | F.6,F.7
XOAbl/BCNNECKU unn F.8
MoaynbHoe ycTponctso 3awuthl | J.2.4, M.8.16.1.4 J.5,J.6, M.21 M.3
OT OCTATO4YHOro TOKa
Jpyrue ycrpoiictea J24,N24 o) o)
Ckauku ABOT J.2.5,B.8.12.1.5 °) B.1
ABTOMAaTUYECKUI BbIKIOYATENb J25 F45 Mexay chason u | Mexay
semnen — F.16 | dasoii un
3eMmnen —
F.9,F.10
unun F.11
Mexay dasamm —
F.16 Mexay
cdasamm —
F.12,F.13
wnn F.14
MogynbHOe yCTPocTBO 3awmThl | J.2.5, M.8.16.1.5 o) M.3
OT OCTATO4YHOro TOKA
Jpyrue ycTpoiicTsa ° J.2.5,N.2.5 o) o)
KonaykTueHble | ABOT J.26,B8.12.1.6 °) B.1
noMexu, co3fa- | ABTOMaTUYECKUIN BbIKITHOYATENb J.26,F.46 F.16, F.20,F.21, | F.2,F.3
BaeéMbl€ nonsamu F.22, F.23 wnn F.4
BbICOKOW 4acTOThI | MopyrbHOE yCTPOWCTBO 3awuThl | J.2.6, M.8.16.1.6 M.22 M.3

Jpyrue ycTpoiicTsa °

J.26,N.2.6

b)

b)

3 ycTpoiicTRa, OTHOCALMECS K 06NacTi MpUMeHEHNs MpUoxeHus N.
®) [lononHUTenNLHLIN pUCYHOK He TpeByeTcs.

J.2.2 dnekTpocTtaTtuvyeckue paspsgbl

UcnbiTbiBaemoe 060pyaOBaHUE AOIDKHO MPOXOAWUTb WUCMbITAHME B CneuuanbHOW obonodvke (CM. Tab-
nmuy J.1). Cxema UCNbITaHUS U AONONHUTENbHbIE TPEOOBAHUS K UCNbITAHWUIO NPUBOASTCA B Tabnuue J.2.
MpsiMble 1 KOCBEHHbIE paspsaabl AOMMKHbI MPUMEHATLCA B cooTBeTcTBUM C IEC 61000-4-2.

McnbiraHusa npsameiM pa3psaoM crieqyet NpoBOAMTL TONBKO Ha AEeTansx UCMbITbIBAEMOro 000pyAOBaHus,
00ObIYHO AOCTYMHLIX AN NOMNb30BATENs, HaNpPUMep: CPeACTBa HACTPOMKKM, KnaBuaTtypa, AUCnneun, HaXXUMHbIE
KHOMKM U T. A. TOYKM NPUMEHEHNSA AOMMKHbI ObITb YKa3aHbl B 0TYeTE 06 UCNbITAHUAX.

Mpamble paspagbl npuMmeHaTea 10 pas ansg Kaxxaon NoNApPHOCTKH, C MHTepBanamm 2 1 C.

KocBeHHble pa3psaabl AOMKHblI ObiTb MPUMEHEHbI B BbIOPAHHLIX TOYKAX HA MOBEPXHOCTU OBOMOYKM;
UCnbITaHMe B 3TUX TOYKax BbinonHgeTca 10 pa3 Ansg kaxaon nonsapHOCTU, C uHTepBanammu = 1 c.
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J.2.3 SneKkTpoMarHuTHbIe NosiA U3Ny4YeHUA BbICOKOW 4YacToThbl

McnbiTbiBaeMoe 060py10BaHME AOIMKHO MPOXOAUTL MCMbITAHMSA HA OTKPbITOM BO3ayxe (CM. Tabnuuy J.1.)
C AOMONHUTENBHLIMK TPEOOBAHUSAMM K UCMBITAHUAIM, YKa3aHHbIMU B Tabnuue J.2.

UcnbiTbiBaeMoe 060pya0BaHNE JOMKHO NPOXOAUTb UCTIbITAHUE TOMBKO C NULEBOW CTOPOHBI.

Yto6bl 06ECNeYnTh NOBTOPSIEMOCTL, (PaKTUYECKYID CXEMY UCMbITAHUA HEOOX0AUMO NOAPOOHO ONMUCHI-
BaTb B OTYETE 00 UCMbITAHUAX.

UcnbiTaHua cnegyet NnpoBOAUTb C UCNOSIb30BAHMEM U TOPU3OHTaNbHOW, M BEPTUKANBHON Nonapu3auum
AHTEHHBI.

VcnbiTaHne mpoBOAUTCA B ABa 3Tana: HA NEpBOM 3Tane MCNbiTbiBaemMoe 000pyA0BaHME MPOXOAWUT
UCMbITaHWE Ha HexenaTenbHoe cpabaTbiBaHUE CO BCEM AMANa3soHOM YacToT, Ha BTOPOM 3Tane UCMbIThIBa-
emoe obopyaoBaHue NPOXOAUT UCTIbITAHUE HA NPaBUNbHOE cpabaTbiBaHUE C AUCKPETHBLIMU YaCTOTaMMu.

Ins sTana 1 yactota gomkHa 6biTb B npeaenax ot 80 go 1000 My u ot 1400 go 2000 MI'uy, B cOOT-
BeTcTBUK C IEC 61000-4-3 (pasaen 8). Bpems 3aaepxku cpabatbiBaHUA HOCUTENA amMNAMTYAHOW MOAyns-
LUMKU AN KaXKaoW 4acToThbl AOMKHO coctaBnath oT 500 go 1000 mc, u aAnuHa wara aomkHa cocraenste 1 %
npeabiayLienn 4acrtoTbl. dakTuyeckoe Bpems 3afepkn cpabatbiBaHMA A0SHKHO ObiTh yka3aHo B oTYeTe 00 uc-
NbITAHUSIX.

[na stana 2 ans npoBepku (OYHKLIMOHAMBHbLIX XapaKTEPUCTUK UCNbITAHWE CcneayeT NPOBOAUTL C KaXKaoM
u3 cneayowmx Yactot: 80; 100; 120; 180; 240; 320; 480; 640; 960; 1400 n 1920 MI'u, ¢ npoBepkon cpaba-
TbIBAHMSA NOCIE TOrO, KaK CTabMNU3nMpyeTcs nose KaXxaon 4acroThbl.

J.2.4 BbICTpbIe 3neKTpUuyecKkue nepexoabl/BCnecku

VcnbiTaHne cneayeT NpOBOAUTL C UCTILITLIBAEMbIM 000pPYyAOBaHWEM B cneuuanbHOn 0b6onoyke (M. Tab-
nuuy J.1).

Cxema ucnbiTaHus npuBegeHa B tabnuue J.2.

Ons BbIXOAOB MOLLHOCTU U BCMOMOraTenbHOr0 UCTOYHMKA MUTAHMS HEoGX0AWMO MCNONb30BaTb CETb
CBSI3KM-PA3BA3KM, 3@ UCKMIOYEHUEM npunoxeHus F, koraa AormKeH UCnonb3oBaTbCa METo4 NPSMOro BBOAA
(cm. pucyHok F.18 (npunoxexue F)).

Onsa BbIXOJOB CUrHaNoOB HEOOXOAMMO UCMOSNBL30BAaTh CETb CBA3KWU-PA3BA3KU UMM METOA BBOAA C MOMOLLLIO
3a)XMma, B 3aBUCUMOCTH OT NPUMEHEHUS.

Momexu 4OMKHBI NPUMEHATLCS B Te4eHne 1 MUH, €CNK He yKasaHo UHOe.

J.2.5 Ckauku

WcnbiTaHue criegyeTt npoBOAUTL C UCTbITbIBAEMbIM 0BOPYI0OBAHMEM B CrieLmarnbHOn obonodke (cm. Tab-
nuuy J.1). YpOBHU UCNBITAHMIE U CXEMa WCMbITaHUI nNpuBOAMTCA B Tabnuuax J.1 u J.2, B 3aBUCUMOCTHU
OT UCMbITbIBAEMOTO 060pyA0BaHUS.

LOSKHBI MPUMEHATLCS UMNYJIBCHI U G MONIOXUTENBHOW, U C OTPULIATENBHON MONSAPHOCTLIO, G (ha30BbIMU
yrnamu 0° n 90°,

Ons kaxxgol nONsSipHOCTU M Kaxkaoro ¢pasoBoro yrra NPUMEHSIETC MOCNefoBaTerNbHOCTbL U3 NATU
MMMNYNbCOB (BCEro MmMnynbcoB 20), C MHTEpBanaMuM mMexgy ABYMS MMNyNbCamu NpUOnUsMTensHO 1 MUH.
Mo cornacoBaHuio C M3roTOBMTENEM MOXHO MCMNONb30BaTk BOnee KOPOTKUE MHTEPBArb.

J.2.6 KoHOyKTUBHBbIE NOMeXU, co3aaBaeMbie NOSIsiMU BbICOKOW 4acTOThbl (MOMexu obuwero Buaa)

McnbiTbiBaEMOE 000pya0OBaHWE AOMKHO MPOXOAWUTL WUCTLITAHWA Ha OTKPLITOM BO3ayxe (cM. Tabrmuy J.1)
C AONOMNHUTENbHbIMKU TpeGOBaHUAMM, yKa3aHHbIMK B Tabnuue J.2.

Nomexn JOMKHbI BBOAUTLCA B JIMHUSAX MOLLHOCTU NOCPEACTBOM CETU CBA3KU-passBsaskn M1, M2 unu M3
B 3aBWCMMOCTMW OT NPUMEHEHUS.

B curHanbHbIX NUHUSX MOMEXU AOSKHbI BBOAUTLCA MOCPEACTBOM CETW CBA3KM-pasBsA3kWM. Ecnu 3To
HEBbIMOMHUMO, MOXHO MCMOMb30BaTb 3NEKTPOMArHUTHBIN 3aXKUM.

ToyHasa cxema ucnbiTaHusa AomkHa 6bITb NOAPOGHO onMcaHa B 0TYETE 00 UCTbITAHUAX.

McnbiTaHne npoBOAUTCS B ABa 3Tana: Ha NepBOM 9rane uchbiTbiBaemMoe obopyaoBaHWe MNPOXOAMT
UCMbITaHWE Ha HeXenaTenbHoe cpabaTbiBaHWE CO BCEM AMana3oHOM 4YacToT, Ha BTOPOM 3Tane UCMbITbIBa-
emoe obopyaoBaHme NPOXOAUT UCTbITAHWE Ha NpaBuIbHOE cpabaTbiBaHWe C AUCKPETHLIMU YaCTOTaMMm.

IOna atana 1 4yacrora gomkHo 6bITh B npeaenax ot 150 kly ao 80 MI'y B cooteetcTeun ¢ IEC 61000-4-6
(pasgen 8). Bpema 3agepxku cpabartbiBaHUA HOCUTENA amMniMTyAHOW MOAYNAUMM ONA KaXKOOW 4acToThbl
JOIMKHO coctaBnAaTb oT 500 go 1000 mc, u agnuHa Lwara gormkHa cocraenate 1 % npeabigywen 4acToThl.
dakTnyeckoe Bpemsi 3afepPHKN AOMKHO ObITb yKa3aHo B 0TYETE 00 UCMbITAHUSAX.
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Ona stana 2 anst npoBepku OYHKLUMOHANBHBIX XapaKTEPUCTUK UCMbITAHUE AOSDKHO BbIMOMHATLCH C KaXa0K
us cneayowmx vacrot: 0,150; 0,300; 0,450; 0,600; 0,900; 1,20; 1,80; 2,40; 3,60; 4,80; 7,20; 9,60; 12,0; 19,2;
27,0; 49,4; 72,0 n 80,0 MI'u, c npoBepkoi hyHKLIMOHUPOBAHUS NOCNe TOro, kak ctabunmuampyeTca ypoBeEHb
HanpsHKeHUA NOMEXU C KaXKA0W 4aCTOTOM.

J.3 N3ny4yeHune

J.3.1 O6ume nonoxeHun

B cootBetctBumn ¢ IEC 60947-1 (nyHKT 7.3.3.2), CO cneayowmmmn ONONHEHUAMM.
McnbiTaHma Ha n3nyvyeHme NpoBOAATCS B COOTBETCTBUM C Tabnumuen J.3.
HopMaTuBHble aaHHble ANS cneuudukaumii UCNbITAHWIA HA U3NydeHuMe ykasaHbl B Tabnuue J.4.

Tabnuya J.3 — OnekrpomarHutHas coBMECTUMOCTb. McnbiTaHWsA Ha nsny4eHune

OnucaHwve CnpaBoyYHbIN CTaHfapT Mpegens MoHTax
FapMOHMKM IEC 61000-3-2 ° °
KonebaHus HanpsykeHus IEC 61000-3-3 ° ©

KOHAYKTUBHbLIE MOMEXU BblCOKOl/I CISPR 11 unu CISPR 22 | Knacc A nnu knacc B, | Ha oTkpbiTOM

yacToTbl oT 150 KIy A0 30 My © rpynna 1 ¢ Boagyxe ¢
Manyyaemblie nomexu BblCOKOl/I CISPR 11 unu CISPR 22 | Knacc A nnu knacc B, | Ha oTkpbiTOM
yacToTbl oT 30 40 1000 My ? rpynna 1 Boagyxe ¢

2 MpUMeHAETCA TOMBKO NS UCTIBITEIBaEMOro 06opy/i0BaHNS, BKIOYatoLLero B ce6s ycTpoiicTea 06paboTki faHHbIX
(Hanpvnwep, MMWKPOMPOLIECCOpPbI) UMW UMMYIIbCHBIE UCTOMHUKM NUTaHUA, paboTatolime ¢ YyactoTamum Bonee 9 kU,

O60py/:|,OBaHI/Ie krnacca A no CISPR 11 unu CISPR 22 cooTBETCTBYET OKpY>KatoLLMM YCIOBUAM A, onpeaeneHHbIM
B IEC 60947-1. OGopynoBaHUE OKpYXatolWmX yCnoBuid A MOXET co3faBaTb 3MIEKTPOMarHUTHLIE MOMEXU, €CAU OHO
YCTaHOBIEHO B OKpYXatoLWmux ycrnosusx B. MsrotoButenb 06opyaoBaHUS OKpy»KaroLLMX YCIOBUIA A fOIDKEH 3anBNATL
0 BO3MOXHOCTU pUCKa 3NEKTPOMarHUTHBIX MOMeX B JOKYMEHTaLWW Ha NPOAYKT.

ObopyaoBaHue knacca B no CISPR 11 unu CISPR 22 cooTBETCTBYET OKpyXaloLWm ycnosuaM B, onpeneneHHbIM
B IEC 60947-1. ObopyLoBaHWe OKpyXatoLLMX ycrioBuiA B He co3fjaeT aneKkTpoMarHMTHbIE NOMEXM, €CIIN OHO YCTaHOB-
neHo B OKpYXaroLux ycrnoBusx A.

° McnbiTaHne He TpeByeTes, MOCKOMbKY SMEKTPOHHbLIE CXeMbl YNpaBAeHNs paboTaloT ¢ 0YeHb HU3KOH MOLHOCTBIO U
I'IOSTOMy CO34aI0T He3Ha4YUTENbHbIE NOMEXH.

) Ecnu ncnbiTeiBaeMoe obopyfoBaHue He NpefHa3Ha4YeHO ANA UCNONb30BAHUA TONLKO B cneyuansHoOW MHAUBUAY-
anbHoi 0BonoYke, TO OHO AOMKXHO NPOXOAUTL UCNBITaHUA B Takoit obonodke. MoapobHasa uHbopMauus, BrNOYas
paaMepbl 060HOHKVI AoMmkHa BbITb yKkazaHa B oT4eTe 06 UCMbITaHNAX.

°) ABTOMaTI/IHeCKMe BbIKNIOYATENN, ONUCaHHBbIE B NPUAIOXKEHUU F, He 3aBUCAT OT HamnpsKeHWS NUHUW WU KaKoro-
nubo BcnoMoraTenbHOro UCTOMHWKA NUTAHUA. DNEKTPOHHBIE CXEMBl HE UMEIOT NPAMOIA CBA3U € UCTOMHUKOM NUTaHWA
U paboTaloT ¢ 0OMeHb HU3KOW MOLWHOCTBIO. 3TU aBTOMAaTUYeCKNe BLIKMOYATENN CO3AaloT HE3HaYUTENbHBIE NOMEXK, U
NO3TOMY UCNbITaHUA He TpebytoTea.

Tabnuya J.4 — HopMaTuBHbIE AaHHbIE ANA cheyndukaLmii nCNbITaHUIA Ha U3NyYeHne

McnbiTaHne MUcnbiTeiBaemMoe o6opyaosaHue MyHkT Cxema ucrbiranis Cxema Lerm
(pucyHku) (pucyHku)
KoHAYKTUBHbLIE ABOT J.3.2,B.8.12.21 2) 2
nomexu BbICOKOW [ ABToMaTu4eckuii Bulknodatens | J.3.2, F.5.3 Bes ucnbitaHua | be3 ucnoitaHus
4acToThl MoaynbHOe yCTponcTBo sawmthl | J.3.2, B.8.12.2.1 a) a)
OT OCTATOYHOrO TOKA
Opyrue ycrpoiictaa J.32,N32 Q) a)
Wanyyaemble ABOT J.3.3,B.8.12.2.1 J.2 3)
nomMexu BbICOKOW [ AgTomaTuueckuit Bulkmovatens | J.3.3, F.5.4 J.2 3)
4acToTel MoaynbHoe yCTpoicTso sawmTsl | J.3.3, B.8.12.2.1 J.2 F.2,F.3,F4
OT OCTATOYHOIO TOKA
Opyrue ycrpovicrea J.3.3,N33 a) 3

3 [ononHUTENbHBI PUCYHOK He TpeGyeTes.
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J.3.2 KOHAYKTUBHbIE NOMEXU BbICOKOI YacToTbl (150 KMu-30 Mlu)
OnuncaHne meTofa UCMbITaHUA M KOMMNOHOBKa ucnbiTaHna npusogatca B CISPR 11 wan CISPR 22, B 3aBu-

CAMOCTWN OT NPUMEHEHNA.
To4yHas cxema UcCnbITaHWUA, BKO4Yas TUN kabens, OO0J/1KHa 6bITb I'IO,EI,pO6HO onuncaHa B oTt4yeTe 06 UCNbI-

TaHNAX.

J.3.3 M3nyyaemble nomMexm BbICOKOMN 4acToTbl (30 MITu-1000 MIw)

Cxema ucnbiTaHna n3obpaxeHa Ha pUcyHke J.2.

TouyHaa cxema uUCMbITaHWA, BKIOYaa NUTalLWMe LWKHbI, TpaHcopmarop U T. 4., Ao/DKHa 6biTb NOAPOGHO
onucaHa B OoTYeTe 00 MUCNbITAHUAX.

CnepyeT noAAepXWBaB Ha MUHUMYyMe
+ nys
)

BbiBOAbI
kabenei/ WuH

' BblCcOKOYaCTOTHOE M3onaunoHHasa onopa

coefivHeHune
M3onsiumoHHas onopa

3a3eMieHHbI 3KpaH
CnepyeT nogaepxveatb

Ha MUHUMYME B
COOTBETCTBUU C
VHCTPYKLMUAMM
N3roTOBUTENS

MpumeyaHue - B cnyyae BbIABUXHOIO aBTOMaTUYECKOro BblK/loUaTena UCNbiTbiBaemMoe o6opy,q,OBaH|/|e BK/HO-
yaeT B cebs BblABWXHbIE CaJsla3Ku.

PucyHok J.1 — VcnbiTbiBaeMoe 060pyl0BaHNE, CMOHTMPOBAHHOE B MeTa/l/IM4eckoii 060/10uKke
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PucyHok J.2 — Cxema ncnbITaHns anasi \AMEepPeHMs N3/1y4eHunsi BbICOKOI 4acToTbl

KOHTaKTHble pa3psiibl HA KOHAYKTUBHbIE OTKPbIThIE AeTasu

KocBeHHble paspsabl Ha 060104Ky

PucyHok J.3 — CxeMa ucnbiTaHus A1 NPOBEPKN YCTOMUMBOCTM K 3/1EKTPOCTATUUYECKUM paspsaam
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114

He yka3aHo g

McnbiTbiBaemoe o6opyaoBaHne
13 PENALVMOHHbI]
Marepuan

Mornowatouiee nNokpb ag

g Cm. IEC 61000-4-3.

PucyHok J.4 — Cxema MCNbITaHWsi 4151 NPOBEPKM YCTOMUMBOCTM K 3M1EKTPOMArHUTHBIM MOJSIM M3/TyYEHUs] BbICOKOA

4aCTOThbl
MeTannmueckuii kopnyc
CXeMy UCMbITaHUA B
VichbITbiBaeMoe YTy T < A meTanmyeckoii 060/04ke
obopyaoBaHve cMoTpuTe Ha pucyhke J.1

HF — BbICOKOYaACTOTHOE cCoefnHeHne

PucyHok J.5 — CxeMa ucnbiTaHns 415 NpOBEPKN YCTOMUMBOCTM K ObICTPbIM 3/1IEKTPUYECKUM
nepexogam/scnneckam (EFT/B) B nuHUAX nutaHms
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AE — BcnomoraTtenbHoe o6opyjoBaHue;
HF — BbICOKOYACTOTHOE COEAMHEHMNE

PucyHok J.6 — Cxema ucnbliTaHWsi AN NPOBEPKN YCTONUYMBOCTM K GbICTPLIM 3/1€KTPUYECKUM
nepexogam/scnneckam (EFT/B) Ha cUTHaNbHOW NUHUN
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MpunoxeHune K
(cnpaBoyvHoOe)

Fmoccapuii CMMBONOB U rpacdUyYecKoro NpeACcTaBneHns XapakTepucTuKk

Ta6nuya K1
[MepeyeHb xapakTepucTuk Cumson CCb;’;K:IE%Igge?gM? I‘IyHg:::;’;:?ero
ABTOMAaTUYECKMI BLIKNKOYATENb B 3aMKHYTOM NOSO- IEC 60417-5007 59
JKEHUK (2007-01) ’
ABTOMaTWUYECKUIA BbIKNIOYATENb B PA3OMKHYTOM IEC 60417-5008
NONOXEHUM O (2007-01) 5.2
MpUrogHOCTb K M30NALUUM — aBTOMaTUYECKUIA BbIKIIO- IEC 60617-S00287,
yaTenb U pacuenuTenyu MrHOBEHHOMO AeWCTBUS - a TaKkke 5.2,
s 60617-S00220 04
(2007-01)
MpUrogHOCTL K M30MALUMN — aBTOMATUYECKUIA BbIKIIO-
yaTernb, He COOTBETCTBYIOLLMI TPEBGOBAHUAM HACTOs- | ¢ IEC ?28377:?10)0288 L.5
Lero craHaapra no 3awmTe oT NePErpysku no Toky
BbIBOA C HENTPanbHbIM NONOCOM N 5.2
IEC 60417-5019
BbiBOA 3aLMUTHOrO 3a3eMNEHUA @ (2007-01) 52
HomMmuHanbHOe ynpaensoLwee HanpsxeHue Lenu U, — 472
HomMuHarbHOe HanpsKeHWe MCTOYHMKA HanpsKeHWus -
MOAYIbHOIO YCTPOWCTBA 3alUMTbl OT OCTaTOYHOro Us M.41.21
TOKa
HoMUHANbHOE HANPSHKEHME KOHTPONMPYEMON Lienu -
A58 MOAYNbHOro YCTPOWCTBA 3aLUTbl OT OCTaTOMHOMO U, Mpunoxexne M
TOKa
HOMMHanNbHbLIA TOK In — 4.3.2.3
HOMWHanbHOE MMNYNLCHOE BbIAEPXKUBAEMOE -
Uinp 4313
HanpsyKkeHue
HoMUHanbHOE HaNpsXXeHne n3onsauuun U, — 4312
HomMmuHanbHoe paboyee HanpsixeHue Ue — 4311
HomuHanbHas paboyas oTknioyarowasi cnocobHOCTb | - 43522
npu KOPOTKOM 3aMbIKaHUN cs T
HomuHanbHas BknoYaoLas cnocobHOCTb Npu | - 4351
KOPOTKOM 3aMblKaHWU cm U
HOMWHaNbHLIN KPATKOBPEMEHHO AONYCTUMBIA TOK low — 4354
HOMMHANbLHLIN OCTATOYHBIN KPATKOBPEMEHHO A0NYC~ -
TUMBbIA TOK MOAYNBHOTO YCTPOWMCTBA 3aLLUUThI OT OCTa- Law M4.3.5
TOYHOrO TOKa
HOMMHaANbLHLIN YCNOBHBINA TOK KOPOTKOTO 3aMblKaHUS | - MpunoxeHue L,
ce npunoxexHue M
HOMUWHarbHbIV YCAOBHBIN OCTATOYHbIM TOK KOPOTKOTO / - M.4.3.2
3aMblKaHUs1 YCTPONCTBA 3aLUMTBI OT OCTATOMHOrO TOKa ac e
HomuHanbHas npegensHas OTKMOYaLWas crnocob- lou - 43521
HOCTb MPW KOPOTKOM 3aMblKaHUN
MpeaenbHblii TOK CENEKTUBHOCTU Is — 2174
TOK nornoLeHust Is — 2176
YCNOBHbIN 3aKPbLITbIA TOK MO HArpeBy lhe — 4322
YCNOBHbIN TOK N0 HAarpeBy Ha OTKPLITOM BO34yXe I - 43.21
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Ccebinka Ha |IEC 60417

IMyHKT HacTosALero

MepeyeHb xapakTepucTuk Cumson wnn IEC 60617 cTannapTa
ABOT 1 moaynbHble YCTPONCTBA 3awuTbl OT OCTa- - B.4.41,
TOYHOro TOoKa Tuna AC M.4.41
ABOT u mMoaynbHble YCTPOWCTBA 3alMTbl OT OCTa- - B.4.4.2,
TOYHOrO TOKa TMna A M.4.2.2.2
MoaynbHble YCTPOWCTBA 3alUMTbl OT OCTaTOYHOro -
Toka Tvna B M4.22.3
UcnbitatensHbin ABOT unu mMoaynbHOe YCTPOWCTBO T - B.7.2.6,
3aLUTbl OT OCTATOYHOrO TOKA M.7.2.6
YcTaBka TOKa perynupyemoro pacuenurtens nepe- | - 473
rpy3ok ’ U
COOTBETCTBYIOLLEE BPEMS pacLenneHns t — PucyHok K.1
YcTaBKa TOKa 3aMblKaHUs HA 3EMITI0 Iy - PucyHok K.1
COOTBETCTBYIOLLEE BPEMS pacLenneHns ty - PucyHok K.1
OTknovarowas cnocobHOCTL OTAENBHOrO Montca -
npu KOPOTKOM 3aMblkaHuUM (CUCTEMbI C (Pa30BbIM Isu Mpunoxexue C
3a3eMIeHnem)
McnblTatenbHbIi TOK OTAENBHOro nontoca npu KopoT- -
KOM 3aMblKaHUM (CUCTEMBI C 3a3eMIIEHUEM MO UMIe- It Mpunoxenne H
AaHcy)
- 2.20,
YcTtaBka HOMMWMHAaNbHOrO MFHOBEHHOrMO TOKa npu / pucyHok K.1,
KOPOTKOM 3aMblKaHMK ! npunoxexue L,
npunoxexue O
MakcumanbHOe COOTBETCTBYIOLLEE BpeMA pacuen- t - PucyHoK K.1
neHus
He noaxoaut Ans UCNONb30BaHUst B CUCTEMAX _ -
C 3a3eMfeHneM Nno NOSIHOMY CONPOTUBIEHUIO @ Mpunoxetue H
e el Mpunocie B
npunoxexnve M
3aMblKaHWA
HOMWHaNbHbLIN OCTATOYHbIN HEpabouuii TOK | - Mpunoxenue B,
Ano npunoxexue M
HoMMHanNbHbI OCTaTOYHbIN pabo4nit Tok Ian - Mpunoxenue B,
npunoxexHve M
OcTaToyHbIN pabounii Tok LR - PucyHok K.1
KpaTkoBpeMeHHbIV TOk cpabaTtbiBaHus Jsd - PucyHok K 1
COOTBETCTBYIOLLEE BPEMS pacLennieHns fsd - PucyHok K1
MpUrogHoOCTL AN cucTemM ¢ ha3oBbIM 3a3EMIIEHNEM C - 4311,
MpeaenbHoe Bpemsi HecpabaTtbiBaHWSA NpK 2/, At — Mpunoxenue B

Bpemsa 3agepxkun ABOT unu ycTpolcTBa 3aluThbl

B.5, nepeuucne-

OT OCTaTOYHOTO TOKa C NpeAenbHbIM BPEMEHEM - Hue a)
HecpabatbieaHusa 0,06 ¢ M.3.4.
ABOT ana ucnonb30oBaHWUsA TONbKO C TpexdhasHbiM

WUCTOYHMKOM MUTAHUS @ - B.8.9.2.
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RC — ocTaTOu4HbIi TOK;

GF — 3aMblKaHune Ha 3eMto;

LT — anutenbHas 3ajepxka;

ST — KpaTKkoBpeMeHHas 3ajepxka;
INST — MrHoBeHHOe gelicTBue

PucyHok K.1 — B3aumocBA3b Mexay CUMBO/IaMWN 1 XapakTepuctukammn pacuenneHus
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o 00
Oxupaemblin ToK, KA (3thheKkTUBHbIN)

PucyHok K.2 — LIa6noH ANs XxapakTepucTuk Toka OTCEYKU MO CPaBHEHUIO C 0XMAAeMbIM TOKOM OT 140 200 KA

°go

0,01 01 1 10 100 200

Oxupaemblii Tok, KA (3thekTnBHbIA)

PucyHok K.3 — Lla6noH Ana xapakTepucTK TOKa OTCeYKN MO CpaBHEHUID C oxuaaeMbiM Tokom oT 0,01 fo 200 KA

119



FOCT IEC 60947-2-2014

° gopEroe? a %

1 10 100 200
Oxunpaemblii ToK, KA (3 PEKTUBHbI)

Pucyrok K.4  WabnoH ans xapakTepncTuk CkBO3HON SHEPrui No CPaBHEHUIO C OXKMAAEeMbIM TOKOM 0T 1 40 200 kA

O pes>gxa>go 2 N ©°

0,01 0.1 1 10 100 200

Oxupgaemblii Tok, KA (3thhekTUBHbIN)

PucyHok K.5 — LLla6noH AnsA xapakTepucTuK CKBO3HOW aHEepruy no cpaBHEHMIO
c oxungaemblm ToKkom oT 0,01 go 200 kKA
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(@3

100

o859

10

10 100 200
Oxunpaemblii TOK, KA (3 eKTUBHBIN)

A — oxXunpaemblii HECUMMETPUYHBIA MUKOBBLIA TOK B YCIOBUSIX UCMbITAHWUS COM1aCHO HaCTOAWEMY CcTaHAapTy;
B — oxupgaemMblii CAMMETPUYHBIA NUKOBbIW TOK;

C — TununyHas xapakTepucTmkKa Toka OTCeYkun

MpuMeHeHne Wa6MOHOB U3FOTOBUTENSA AN COCTABNEHUS rpadukoB XapakTepUCTUK aBTOMATUUYECKNX BbikNovaTenei
o6ecneunT obLlee npeacTaBneHue, genatwuiee 601ee NPoCcToii MHTepNpeTayulo NoTpeduTenem.

B cnyuyae Toka OTCeuYkM pe3ynbTaT OorpaHuyeHuss Toka 0ToGpaxaeTcs C NOMOLLbIO CPABHEHUS C TOKOM, KOTOPbIiA
MOXHO 6bI/10 6bl MpoNycKaTh (0XUAAEMbIV TOK), ec/im 6bl HE 6bl1 YCTAHOBIEH aBTOMAaTUYECKUii BbiktoyaTenb. CpaBHeHUE
BbIMO/IHAETCA C aCUMMETPUYHBLIM (MYCKOBbIM) TOKOM MW CUMMETPUYHLIM MUKOBbLIM TOKOM (CM. 2.3).

TunuuHas kpuBas He BK/Ilo4YaeT B ce6s TpeGoBaHUsA cTaHAapTa ANs onpeAefieHHoN PopMbl UIN 3HAUEHUS KPUBOIA,
KoTopble 6yAyT OTIMYATLCA COOTBETCTBEHHO KOHCTPYKLMUMW MPoAyKTa.

PucyHok K.6 — Mpumep ncnonb3oBaHua wabnoHa K.2
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°© g R

Oxugaemblin ToK, KA (3eKTUBHBIN)

A — CKBO3Has 9HEPrus MOJIOBUHbLI LWKNA OXWAAEMOro Toka ¢ 4yactoToi 50 Iu;

B — TunnyHaa xapakTepucTuka CKBO3HOW 3Heprum ANa aBToMaTuM4yeckoro BbikaoyaTensa tuna MCCB Toka 250 A
npun HanpsxeHun 400 B, yacTtote 50 Iy,

NMpumeHeHne Wa6N0HOB W3roTOBUTENS AN COCTaB/eHWs rpaduKkoB xapaKTepucTMK aBTOMaTUYeCKUX BblkovaTenei
ob6ecneynT obuiee npeacrtaBneHne, genatwuwee 60nee NpoCcTon MHTepnpeTaunt noTpebutenem.

B cnyuae CKBO3HOIi 3Hepruu pesynbTaT OrpaHuyeHus Toka oTob6paxaeTcs C MOMOLWbI CpaBHEHWUA C 3Heprue,
KOTOPYK MOXHO 6bl/10 6bl MPpONyCcKaTb B NOSIOBUHE LMKNA CUMMETPUYHOTO OXWAAaeMOoro Toka, ecim 6bl He 6bl1 yCTaHOB-
NeH aBTOoMaTnyeckuii Bolkaoyvatens (cm. 2.3).

TunnyHaa kpuBas AN aBTOMaTU4YeCKOro Bblikatoyatena Tuna MCCB 250 A He Bk/o4aeT B ceba Tpeb6boBaHUSA CTaH-

fapTta gna onpepefieHHoW (OpPMbl WAM 3HAYEHUS KPUBOW, KOTOpble GYyAYT OT/IMYATLCS COOTBETCTBEHHO KOHCTPYKUMUM
npoAykTa.

PucyHok K.7 — Mpumep ncnonb3osaHus wabnoHa K.4
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MpunoxeHue L
(ob6sa3artenbHoe)

ABTOMaTHYECKME BbIKNIOYATENN, HE COOTBETCTBYIOLWME TPEGOBAHUAM
Mo 3aWuTe OT NepPerpy3kn No ToKy

L.1 O6nactb npuMeHeHus

HacrosiLee npunoXxeHne OTHOCUTCS K aBTOMAaTUYECKUM BbIKITIOYaTENAM, HE COOTBETCTBYIOLLUMM Tpebo-
BaHWAAM NO 3aliMTe OT MEeperpyskn no TOKy, ONPeJerneHHbIM B OCHOBHOM 4acTU HaCTOALLEro craHaapra,
(nanee — sbikrtoyaTenu CBI). OHU MOryT BbINOMHATL pacuUenfieHne C NMOMOLLBI0 BCMOMOraTeNbHOro yCTpOn-
CTBa, HanpuMep He3aBMCUMOro pacuenuTens UNM pacuenuTens HegoCTaTOYHOro HanpsbkeHus. OHW He
obecneunBaloT 3aLUTY CXEMbl, HO MOFYT OTKIOYMTLCSA NPU KOPOTKOM 3aMblKaHWM AN camo3awmutbl. OHM
WUMEIOT YCMOBHYIO HOMUHaMbHYIO MOLLHOCTb KOPOTKOrO 3aMbIKaHUSA U MOTYT UCMONbL30BATLCA ANSA U30NALUK.
OHu MoryT cogepaTb JONONHUTENbHLIE NPUCNOCOBNEHNS, TaKne Kak BCOMOraTernbHble U aBapuiHbIE Bbl-
KrnovaTenu Ans KOHTPONSA W/Unu AUCTaHLUMOHHbIE OMepaTopcKkue NynbThl.

BeikniodaTtenu CBl saBnAOTCA 4acTbi0 aBTOMATUYECKUX BbIKMIOYATENEN, NOMYYaloLLMXCA HA OCHOBE 9KBU-
BafieHTHOro aBTOMaTUYeCKOro BhiknovaTens (MyHKT L.2.1), C NOMOLLbIO UCKNIOYEHUS pacLenuTenein Makcu-
MarbHOro Toka (krnacc Y) unu pacuenuTenei neperpysok (knacc X) (cm. L.3).

L.2 OnpepeneHus

B nononHeHue k onpeeneHusim B COOTBETCTBUM C Pa3enoM 2 NPUMEHSKOTCS CNeayoLme onpeaerneHus:

L.2.1 akBMBaneHTHbLIN aBTOMaTUYECKUI BbIKNIOYaTenb (equivalent circuit-breaker): ABToMmaTuueckum
BblKINOYaTENb, HA OCHOBE KOTOPOro nony4atoT Bblkodatess CBl, KOTOpbIA npoLen UCnbITaHUA B COOTBET-
CTBWM C HACTOALLMM CTaHAAPTOM U UMEET TaKOW e pasMep paMku, Kak u Bolknoyarens CBI.

L.2.2 ycTpoMCTBO 3almnThbl OT Neperpysku no Toky (overcurrent protective device; OCPD): Ycrpon-
CTBO, MpeaHa3HaYeHHOe AN 3almMThl BbikMnovaTens CBl oT neperpy3ok no Toky ¢ NOMOLLbIO UX NPEPbIBAHUA U
BKNIovarwLLee B ce0a 3almTy OT Neperpysok, He MmeHee 3PhEKTUBHYIO, YEM TaKas 3aluMTa 9KBUBANEHTHOro
aBTOMAaTWYECKOro BbIKMOYATENSA, a Takke 3HadeHue I, (ans aBTOMaTtU4eckoro BbIKMAYaTENSs) UMK OTKAIO-
YaloLLYI0 cnocoBHOCTb (ANA NPefOXpaHUTENs), paBHbIe UK GonbLUe 3TUX 3HAYEHUI IKBUBANMEHTHOIO aBTo-
MaTWYECKOro BbIKMOYaTens

MpuMedaHUe — YCTPOUCTBO 3aLLUTLI OT NEPETPY3KK MO TOKY MOXKET NPEACTaBNATbL COGOW SKBUBANEHTHLIN aBTO-
MaTU4EeCKMii BeIKItOYaTeNb.

L.3 Knaccudpumkauus

Buikniowatenu CBI knaccucuumpylot cnegyowmm o6pasom:

- Knacc X — CO BCTPOEHHbIMW HEPETryNnMPYEeMbIMU PacLENUTENSIMU KOPOTKOTO 3aMblKaHUA MTHOBEHHOTO
AencTBus Ansi COOCTBEHHOW 3aLUMTb;

- Knacc Y — 6e3 BCTPOEHHbIX pacuenuTenein KOpoTKoro 3amblKaHUS.

L.4 HoMuHanbHbLIE 3HAYEeHUNA

L.4.1 HoMuHanbHbINA TOK I,

HomuHanbHbIi TOK BbiKNMoyatenda CBl He AOfmKeH npeBbIlaTb HOMUHAMNbLHBLIA TOK 9KBMBANMEHTHOrO
aBTOMATUYECKOrO BbIKIOYaTens.

MpuMeuyaHue — HomuHanbHLIA TOK BeIKtovaTens CBl MOXHO conocTaBuUTh C HOMUHAMNbHBIM TOKOM, COOTBET-
CTBYIOLWMM KaTeropum ucnonb3oBaHua AC-22 (cM. |IEC 60947-1 (npunoxeHue A)).

L.4.2 HoMMHaNbHbINA YCNTOBHbIA TOK KOPOTKOroO 3aMblKaHus /.

B cooteeTtcTBuM C IEC 60947-1 (nyHKT 4.3.6.4).
Beikniouatens CBI moxeT umetb 3HaveHue [, 6onbluee unu paBHOE 3HAYEHUIO | SKBMBANEHTHOrO
aBTOMAaTUYECKOro BbIKNIOYaTens.
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L.5 Nndpopmaumnsa o npoaykre

Boikniouatens CBIl gomkeH ObiTb MapkMpoBaH B COOTBETCTBUU C 5.2, B 3aBUCMMOCTH OT NPUMEHEHUS,
3a WUCKIMKYEHUnEeM TOro, 410 CUMMBON nNpurogHoCTuU Ana u3onauuu, ecnu 310 NPUMEHUMO, AOJHKEeH ObITb

I B3aMeH CMMBOSA, YKa3aHHOro BO BTOPOM noAnyHkTe 6.2, nepevucnenue a). Kpome aroro,
€ero crnieyeT MapkupoBaTth Crieaylowmum obpasom:
- ansa 5.2, nepeuncnexune a) — CUMBONIOM B COOTBETCTBUU C kKnaccudpukauumen:

CBI-X CBI-Y
Ii=... unu

Unu, B 3aBUCUMOCTU OT NPUMEHEHMUS,
rae f; — ycraBka HOMUHaNbHOrO MTHOBEHHOTO TOKA KOPOTKOro 3amblkaHua (cM. 2.20);
- Ana 5.2, nepeuncneHue ¢) — cneayiowme 0603Ha4YeHUA:
- HOMMHanbHbLIA YCNOBHbIA TOK KOPOTKOIO 3aMbIKaHUA /og;
- €CIN yKa3aHo, yCTPOWCTBO 3aLLUMThI OT Neperpy3kn No TOKy.
Heobxoaumo cobniogate MHCTPYKUMM U3FOTOBUTENSI B OTHOLLEHMU TOrO, YTO BbiKniovatenu CBI He oGecne-
UYMBAIOT 3aLLUTY OT NEPErpy3ku No TOKY.

L.6 KoHCTpyKTUBHbIE U (hYHKUMOHarbHbIe TpeboBaHusi

Boikmoyartens CBI, u3Bne4veHHblt U3 IKBMBANEHTHOrO aBTOMATMYECKOro Bbikmovatena (cm. L.2.1),
COOTBETCTBYET NPUMEHAEMbIM KOHCTPYKTUBHBLIM U PYHKLMOHANbHbIM TpeboBaHuAM No pasgeny 7, 3a UCKNI0-
yeHuneMm 7.2.1.2.4.

MpumevaHune — Kpome atoro, suikntovatens CBI MoxeT yaoBneTBopsTL TpebosaHusm IEC 60947-3 u nmetb
COOTBETCTBYIOLLYIO MapKUpPOBKY.

L.7 NenbiTaHuna

L.7.1 OOwue nonoxeHns

L.7.1.1 Beiknovarenb knacca X

Mo cneuyudmkayum TpebyeTca yCTPOMCTBO 3aLUMThI OT NEPErPY3KM NO TOKY.

Cnyua 1:

lsc = loy 3KBMBANEHTHOrO aBTOMATMYECKOr0 BhIKNOYaTENS.

JononHutenbHblE CNLITAHUA HE TPEDOYIOTCS.

MpuMeyvyaHUne — YKazaHHBIM YCTPONCTBOM 3aLLUMTEI OT NMEPerpy3ku Nno ToKy MOXeT ObiTb:

- 9KBMBareHTHbI aBToOMaTU4YeCKuin BolkntodaTens (cM. L.2.1);

- ApYroil aBToMaTU4eCcKkui BblkrodaTenb (cm. L.2.2);

- NPEeAoXpaHUTENb C YCINOBHBIM MNMaBAWMM TOKOM MEHbLUE UMM paBHbLIM YCIOBHOMY TOKY pacLensieHns SKBUBa-
NEeHTHOro aBToMaTU4eCcKoro BblKNoYaTens U ¢ OTKNYatLeid cnocobHoCThLIo 6onbLue UK paBHOW /. BbikoyaTens CBI.

Cnyuvan 2:

lse > Iy 9KBUBANEHTHOrO aBTOMATMYECKOrO BbIKIIOYaTENS.

WUcnbiTanusa cnegyet npoBoAUTL B COOTBETCTBMK C L.7.2.1 n L.7.2.2 ¢ ykasaHHbIM YCTPOMUCTBOM 3aLLUUTbI
OT Neperpysku no TOKy.

3TO npumeHsieTcs, Koraa:

- YKasaHHbIM YCTPOWCTBOM 3aLMThl OT NEpPerpysku no TOKYy ABMAETCA aBTOMAaTUYECKUIA BblKMYaTEmNb
C TaKUM xe pasmMepomM pamKu, Kak U 3KBUBANEHTHbIA aBTOMATUYECKUIA BbIKMIOYATENb, U CO 3HAYEHUEM gy = Iy
BblkntoyaTena CBI,
unu

- YKasaHHbIM YCTPOWCTBOM 3aLUuTbl OT MEPErpy3kn no TOKY ABNSETCA NPeAOXpaHUTENb C YCNOBHbLIM
nNassLWmUM TOKOM MEHbLUE UMM paBHbIM YCMOBHOMY TOKY pacUEnneHusi 3KBUBANEHTHOIO aBTOMAaTUYECKOro
BbIKMOYaTENS U C OTKMOYAOLLEN CNOCOOHOCTLIO B0rbLUe Unn paBHON /o BbikNioyaTens CBI.

L.7.1.2 Beixnroyatens CBIl knacca Y

HcnbiTaHua He TpeByloTcs, eCnu BbINOSIHEHO OAHO U3 CNeaylowux ABYX YCNOBUIA:
- ycnosue 1 — I < I, 3KBUBANEHTHOro aBTOMaTUYECKOTO BbIKMIOYATENS;
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- ycnosue 2 — I, £ MakCMManbHON YCTaBKM HOMMWHArbHOTO MIHOBEHHOTO TOKa KOPOTKOrO 3aMblKaHUSA
9KBUBANEHTHOrO aBTOMAaTUYECKOrO BbIKNOYaTENS.

Ecnun HM 04HO 13 3TUX YCNOBWI HE BLINOSIHEHO, TPEBYIOTCA cneaylowme UCNbITaHUS:

Cnyvai 1:

M3rotoBuTEneM ykasaHo yCTPOWCTBO 3aLUThbl OT NEPErpy3ku no TOKy.

WcnbiTanus cnegyer nposoauts B cooTBeTctBun ¢ L.7.2.1 n L.7.2.2.

Cnyyan 2:

YCTPONCTBO 3aLUMThI OT Neperpy3kn No TOKY He yKa3aHo.

McnbiTaHusa cnegyet npoBoauTb B cootTeeTcTBum ¢ L.7.2.1 n L.7.2.3.

L.7.2 AcnbITaHUA HOMUHASILHOIO YCSIOBHOMO TOKA NPU KOPOTKOM 3aMblKaHUWN

L.7.2.1 OGwume nosioxeHuA

3TH ucnbiTaHusa cnegyeTr NposoAuTb, koraa aTto Tpebyerca no L.7.1.1, cnyyan 2, unm no L.7.1.2, cnyyaii
1 unu cnyvaii 2, B 3aBUCMMOCTN OT NPUMEHEHUS.

Ana sbikmouarenei CBI, umelowmx BapuaHTbl ¢ pasnuyHbIM YUCIIOM NOMIKOCOB, UCMBLITAHUA AOIDKHbI
NPOBOAUTLCA HA KaXAOM BapuaHTe.

L.7.2.1.1 YcnoBusa ucnbiTaHui

B coorBetcTBUM C 8.3.2.6.

McnbiTaTenbHas uens A0mkHa COOTBETCTBOBATL PUCYHKY A.6, Npu 3TOM YCTPOMCTBO 3aLLMTbl OT KOPOT-
Koro 3amblkaHus (SCPD) 3ameHseTcA yCTPOMCTBOM 3alUuTbl OT Neperpysku no Toky. Ecnu ycTtporcTBoMm
3almMThl OT NEeperpy3kn Mo TOKY ABNAETCA aBTOMAaTUYECKMIA BbIKMOYaTesnb C perynupyemMbiMu yCTaBKamu
MaKCUMAanNbHOIO TOKA, OHW AOIKHbI ObiTb YCTAHOBMEHbI HA MAKCUMYM.

Ecnu ycTporcTBO 3alyuThl OT Neperpys3ku No TOKY COCTOUT U3 KOMMIIEKTa NpeAoXpaHuUTENen, Kaxaoe
ucnbITaHUE criefyeT BbIMOSHATb C UCNONb30BaHMEM KOMNSIEKTA HOBLIX NpeAOXpaHUTENEN.

Ecnu npumeHumo, coeauHuTenbHble kabenu AOSKHbI OblTb MOAKIMIOMEHbI COFMACHO YKA3aHMSIM
8.3.2.6.4, 3a UCKMIOYEHUEM TOr0, 4YTO €Cnn YCTPOMCTBOM 3aLUMTbl OT Neperpy3ku no TOKy SBMSETCS aBToMa-
TUYECKUI BbIKNIOYaTENb, Kabenb, CBA3aHHLIN C aBTOMAaTUYECKUM BblkfloyaTeneMm, no scen anuHe (0,75 m)
MOXET ObITb pa3MeLLeH Ha CTOPOHE NUTAHUA (CM. PUCYHOK A.6 (NpunoxeHue A)).

L.7.2.1.2 NoBeageHne BO BpeMSA UCNbITAHUN

B cooTtBeTCcTBUM C 8.3.2.6.5.

L.7.2.2 Ecnu cneunduunpoBaHo YCTPOMCTBO 3alUTbI OT Neperpysku no ToKy
WcnbiTanua cnegyet npoBoauTh B cooTBeTctBUM € L.7.2.2.1,1L.7.222 1 L.7.2.2.3.

L.7.2.2.1 Lukn ucnbiTaHuin
Lilukn ucnbITaHWin BKNIOYAET B ce65 crneayoLme UCTbITaHUS:

WcnbiTanue [MyHKT
MpoBepka /s L7222
MpoBepka aNekTpu4eckon NPOYHOCTU U3ONSALMK L7223

L.7.2.2.2 NMpoeepka I,

WcnbiTaHue cnieayet NpoBOAUTL C OXXMAAeMbIM TOKOM, PaBHbIM /o Bblknouatens CBI.

Kaxxgpoe ucnbiTaHue A0SMKHO COCTOATL M3 nocneaoBaTtenbHocTu aencreum O — f — CO, BbINONHAEMOMK
B cooTBeTCTBMMU € 8.3.5.2, C BbINONHEHNEM aencTeua CO npu 3aMKHYTOM BbikntouaTene CBI.

Mocne kaxaoro gencrena BoiknovaTen, CBI He06Xx0AMMO 3aMKHYTbL U Pa3OMKHYTb BPY4YHYIO TpU pa3sa.

L.7.2.2.3 NpoBepka 3neKTPUYECKON NPOYHOCTU U3ONALIMN

Mocne ucnbitanna no L.7.2.2.2 cnegyet BbINONHUTL MPOBEPKY SNMEKTPUYECKOW MPOYHOCTU U30NAUUU
B cooTBeTcTBUM C 8.3.5.3.

L.7.2.3 Ecnu yCTPOMCTBO 3aWuThbl OT Neperpy3ku no ToKy He cneunduumupoBaHo

McnbiTaHua cneayet npoBoauTb B cootseTcteumn ¢ L.7.2.3.1,L.7.23.2unL.7.2.3.3.

L.7.2.3.1 Ljukn ucnbitauun

Liukn ucnbiTaHuii Bkniovaet B cebna cneaytowme ncnbiTaHus:

McnbitaHue MyHkT
MpoBepka /e L.7.2.3.2
MpoBepka aneKkTpU4ecKon NPOYHOCTU N30NALMK L.7.2.3.3
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L.7.2.3.2 MpoBepka /..

McnbiTaHne cnegyet NpOBOAUTL C OXMAAEMbIM TOKOM, PaBHbIM Iy BbiKovaTens CBI.

Kaxxgoe ucnbiTaHMe AOMKHO COCTOATbL M3 nocrnegoBaTenbHOCTU gencteuin O — f — CO, BbINOMHAEMON
B cOOTBETCTBUMU C 8.3.5.2, ¢ BoInONHEHUeM aerictauss CO npu 3aMKHYTOM BbikntodaTene CBI.

Bo Bpemsa ucnbiTaHua TOK HEOBXO0AMMO NoaAepXXMBaTb B TEYEHME TpeX LUKIOB WU 3aTeM BbINOSHATb
0TCOEAWNHEHNE OT UCTOYHMKA NUTaHUS.

Mocne kaxaoro gencTeus BbiknioyaTens CBl HE06X0AMMO 3aMKHYTb M Pa3OMKHYTb BPYUHYHO TPK pasa.

L.7.2.3.3 NMpoBepka An3aneKkTpu4ecKkom NPOYHOCTU U3ONALUMN

Mocne ucnbitanusa no L.7.2.3.2 cnieayeT BbINOMHUTL MPOBEPKY ANSNEKTPUYECKONH NMPOYHOCTM M30NALMK
B cooTBETCTBUM C 8.3.5.3.

126



FOCT IEC 60947-2-2014

Mpunoxexune M
(o6s3aTrenbHoOe)

MopaynbHble yCTPOMCTBA 3aWUTbl OT OCTAaTOYHOrO TOKa
(6e3 BCTPOEHHOro yCTpOMCTBA OTKITIOUYEHUSA TOKA)

BBeneHue

Onsa HacToAwero npunoxeHua M NpMMeHSIIOTCA NONOXEHUS, ONpeAeneHHbie B Npunoxexnuu B, ¢ corna-
COBaHMEM, W3MEHEHWEM uNu AONOMHEHUEM NpuUNoxeHus B no HeobxoguMocTU Ans pacnpoCTpaHeHus
€ro nNpuMeHeHns Kk 060pyaOBaHMIO, B KOTOPOM CEHCOPHbIE 3NEMEHTbI CYUTLIBAHUSI TOKA U/MNKU YCTPOMCTBO
06paboTKkun AAHHBIX CMOHTUPOBAHLI OTAENbBHO OT YCTPOICTBA OTKIMIOYEHUS TOKA.

B HacToALEeM NPUNOXKEHUN TEPMUH «aBTOMATUYECKUIA BbIKNIOYATENbL OCTAaTOYHOMO Tokay (ABOT), ucnonb-
3yemblil B npunoxeHun B (cMm. B.2.3.1), 3ameHeH TepMUHOM «MOAYNbHOE YCTPOWCTBO 3aLMThl OT OCTaTOu-
Horo Toka» (cMm. M.2.2.1).

Ecnu ymecTHO, 4aeTCs CObifika Ha COOTBETCTBYIOLUMI NYHKT NpUNnoxeHusa B. B apyrux cny4asx ccbinka
NPUBOANTCH HA COOTBETCTBYIOLLMIA NYHKT OCHOBHOW 4acTM HACTOSILLEro cTaHaapTa Unu, ecnm NPUMeHNMO,
ctaHpapta IEC 60947-1.

B HacTosALueM NpUNOXeHUW COAepKaTcs Takke AONOSIHUTENbHbIE ONPeAeneHUst U XapaKTEPUCTUKM,
He BoLuejLLME B NpuroxeHune B, Hanpumep MoaynbHbIe YCTPOWCTBA 3aLLMTLI OT OCTATOMHOIO TOKa «Tuna B»
(B KOHTEKCTE OCTATOYHOrO MOCTOAHHOIO TOKA) C HEOOXOAUMBIMU TPEOOBAHUAMMU U UCTILITAHUSIMMN.

Mockonbky o60pyaoBaHue, ONUCbIBAEMOE B HACTOSILLIEM NPUIIOXEHUU, HE BKNOYaET B ce0S yCTPOMCTBO
OTKIIOYEHUSA TOKa, HEKOTOPbIE YCMOBHblE (hpasbl, UCNOMb3yeMble B NpunoxeHun B, Gbinu agantuposaHbl
COrfacHo AaHHOMY NPUINOXEHMUIO, HANPUMEP «MOMNOXEHNUE BKMIOYEHUSA» 3aMEHEHO «YCNOBUEM FOTOBHOCTUY,
YTO O3HaYaeT «rOTOBHOCTb Kk paboTey.

M.1 O6nacTb NPUMEHEHNA 1 Lenb

HacrosiLee npunoxxeHwe NpMMEHNeTcs K yCTponcTeam, cpabaTbiBalowmm noa AeCTBUEM OCTaTOUHOTO
TOKa, KOTOPbIE HE BKIIOYAIOT B ¢e6s YCTPOMNCTBO OTKMNIOYEHMS TOKa, (Aanee — MOAynbHblEe YCTPOMCTBA 3ally-
Tbl OT OCTATOYHOTO TOKA). [MaBHEIM 06PA30M OHM NpeAHa3HaYeHbl A4St UCMONb30BaHUSI B COEAMHEHUM C aB-
TOMaTMYECKUMM BbIKIIIO4ATENSIMU, COOTBETCTBYIOLLMMUW HACTOSILLEMY CTaH4apTy.

MpnmeyaHne — OHU MOrYT BbITh TakKe 3asBNEHb! Kak NOAXOASLLME A1 UCTIONB30BaHUs B COERUHEHUN C APYTUMUA
YCTpOICTBaMU OTKIIOYEHUS TOKa.

OHM MOTYT BbITb DYHKLMOHASIbHO 3aBUCALLMMU UM HE 3aBUCSILLIMMUW OT MCTOMHUKA HaMPSDKEHUA.
Llens A4aHHOro NpUIIOXEHUsi COCTOWT B ONpefeneHun cneuuanbHbix TpeboBaHWi, KOTOPbIM AOKHO
COOTBETCTBOBATb MOAYMbHOE YCTPOMNCTBO 3aLLUMThI OT OCTATOMHOIO TOKa.

M.2 OnpeaeneHus

B cooTBETCTBMU C ONPEAENEHUAMU, NPUBEAEHHBIMU B NPUNOXEHUN B.
LN HAaCTOSALLErO NPUMNOXKEHUS MPUMEHSAIOTCA CNEYIOLLME AONONHUTENbHbIE ONPeaeneHns.

M.2.1 OnpepeneHun, OTHOCALWMUECH K NMUTAHUIO MOAYIILHOIO YCTPOMCTBA 3aWUTbl OT OCTATOYHOrO
TOKa

M.2.1.1 uctoyHuK HanpskeHus (voltage source): VCTOUYHMK, NpeaHa3Ha4YeHHbIn aAns obecnevyeHua
BO3/J€MCTBYIOLLUEN BEMUYUHBI; OH MOXET COCTOSATh!

- U3 HaNPSHKEHUS NVHWK;

- U3 IPYroro HanpsKEHUs, KPOME HanpsKeHNs MUHUM.

M.2.2 OnpegeneHus, OTHOCAWMNECA K OEUCTBUIO U (DYHKUUAM MOAYNbLHOrO yCTPOMUCTBA 3alUMUThbI
OT NepeMeHHOro Toka

M.2.2.1 mogynbHOe yCTPOWCTBO 3aWuTbl OT OCTaTOYHOro Toka (modular residual current device;
MRCD): YCTpONCTBO UM COEAUHEHWE YCTPOWCTB, BKMOYAKOLMX B CeOA CEHCOPHbIE 3NIEMEHTbLI CYMTLIBAHUS
TOKa, U YCTPOMCTBO 06paboTkn AaHHbIX, paspaboTaHHoe AN 0GHAPYXXEHUs1 U OLIeHKM OCTaTOYHOrO TOKa M
ANA KOHTPOINS Pa3MbIKaHWA KOHTAKTOB YCTPONCTBA OTKITIOYEHUA TOKA.
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M.2.2.2 Bpems cpabaTbiBaHusA

M.2.2.2.1 BpemMA cpabaTbiBaHUsi MOOYNLHOrO YCTPOMUCTBA 3alUTbl OT OCTATOYHOrO TOKa (operating
time of MRCD): Bpewms, KoTopoe npoxoauT Mexzay MOMEHTOM, KOrga BHE3anHO NMPUMEHSETCA OCTaTOYHbIN
paboumnii TOK, U MOMEHTOM, KOraa BbIXO4 MOAYNbHOFO YCTPOMCTBA 3aLUMTbI OT OCTATOYHOrO0 TOKa U3MEHSAET
TeKyLlee COCTOsIHue.

M.2.2.2.2 o6wee BpemMsa cpabaTbiBaHUA MOAYSIbHOIO YCTPOMCTBA 3alUTbl OT OCTAaTOYHOrO TOKa U
coeiMHEHHOe YCTPOMCTBO OTKITHOYEHUA TOKa (KOMOUMHUpoBaHHOe BpeMsA) (total operating time of an MRCD
and associated current breaking device/combination time): Bpems, koTOpoe NpoxoguT MeXay MOMEHTOM, Koraa
BHE3aMHO NPUMEHSETCA OCTaTOYHbIA paGoyuin TOK, 1 MOMEHTOM ralleHUst Ayrn COeAMHEHHOTO YCTPOWCTBA
OTKIIOMEHUS TOKA.

M.2.2.2.3 npegenbHoe BpemA HecpabaTtbiBaHuA (limiting non-operating time): MakcumanbHaa 3aaepka,
BO BPEMS KOTOPOI OCTATOYHbIN TOK BbllLe HOMWUHANILHOIO OCTaTOYHOr0 Hepaboyvero Toka MOXET NPUMEHATLCS
K MOZYMbHOMY YCTPOWCTBY 3aLUMTLI OT OCTaTOYHOr0 TOKa, 6e3 npuBeaeHUs ero B COCTOsHUE cpabaTbiBaHUs.

M.2.3 ycnoBHbIiA OCTaTO4YHBLIA TOK KOPOTKOro 3aMblikaHua (conditional residual short-circuit current):
B cooTseTcTBUM C IEC 60947-1 (onpeaeneHue 2.5.29), 3a UCKINIOYEHUEM TOTO, YTO OXXMAAEMbIi TOK ABNAETCH
OCTaTOYHbIM TOKOM.

M.2.4 ocTaTOuYHbII KpaTKOBpeMEHHO OonycTUMbIN Tok (residual short-time withstand current); B coort-
BeTcTBUK C IEC 60947-1 (onpegeneHue 2.5.27), 3a UCKMIOYEHWEM TOTO, YTO KPATKOBPEMEHHO AONYCTUMbIN
TOK SIBNAETCA OCTATOYHbIM TOKOM.

M.3 Knaccudpumkauun

M.3.1 Knaccudukaumsa B COOTBETCTBUU C KOH(Urypauuein OCHOBHbIX MPOBOAOB

M.3.1.1 TepMuHanbHbI TMN: MoAaynbHOe YCTPOUCTBO C BXOAALWMUMM U BbIXOAAWMNMU BbIBOOAMMU
U CO BCTPOEHHbIMU OCHOBHbIMM NPOBOAAMU

M.3.1.2 Tun CKBO3HbIX NPOBOAOB

M.3.1.2.1 MoaynbHOe yCTPOMCTBO 3aLyUTbl OT OCTATOMHOIO TOKa, 00beguHAwee B cebe CeHCOPHbIN
SNIEeMEHT U YCTPONCTBO 00paboTKM AaHHBIX.

M.3.1.2.2 MogynbHOe yCTPOMCTBO 3aLUWTbl OT OCTATOUYHOTO TOKA C YCTAHOBSEHHbLIM OTAENbHO CEHCOPHbIM
SMEMEHTOM U YCTPOMCTBOM 006paboTKMU AaHHbIX.

M.3.2 Knaccudmkaumua B COOTBETCTBUM C METOAOM (PYHKLIMOHUPOBAHUA

M.3.2.1 MogynbHOe YCTPOMCTBO 3alWuTbl OT OCTATOYHOrO TOKa 6€3 UCTOYHMKA HanpsKeHuA
(cm. M.2.1.1)

M.3.2.2 MoaynbHoe yCTPOMUCTBO 3alUTbl OT OCTAaTOYHOIO TOKA C UCTOYHUKOM HanpsXXeHusA

M.3.2.2.1 C aBTomaTu4eckum cpabatbiBaHUeM B cnyyae cbost UCTOHHUKA NUTAHUS.
M.3.2.2.2 be3 aBTomaTu4eckoro cpabatbiBaHusi nocne cb60si ICTOYHUKA HANPSYKEHUA, HO C BO3MOXHO-
CTbliO cpabaTbiBaHUA, KaK B CRy4ae KOPOTKOro 3aMblKaHWMSA OCTATOYHOIO TOKa.

M.3.3 Knaccudukauma B COOTBETCTBUU C BO3MOXHOCTLIO PEryriMpoBKU OCTaTOMHOro paboyero Toka
B cooTBetCcTBMM C B.3.2.

M.3.4 Knaccudukauma B COOTBETCTBUM C 3aEpPXKON BpPeMeHM (PYHKUMM 3awunTbl OT OCTAaTOYHOIO
TOKa

B cootBetcTBUK ¢ B.3.3.

M.3.5 Knaccucdmkauma B COOTBETCTBMM C NOBEAEGHUEM NPU HANUYUU COCTaBRAIOWEN NOCTOAHHOIO
TOKa

- MOAYNbHOE YCTPOWCTBO 3aLMTbl OT OCTAaTOYHOro Toka Tuna AC (cm. M.4.2.2.1.);
- MOAYNbHOE YCTPOWCTBO 3aLMTbl OT OCTAaTOYHOroO Toka Tuna A (cM. M.4.2.2.2);
- MOAYNbHOE YCTPOWCTBO 3aLMTbl OT OCTAaTOYHOro Toka Tuna B (cm. M.4.2.2.3).
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M.4 XapakTepuUCTUKN MOAYIBLHOro YCTPOMCTBA 3aWUThl OT OCTaTOYHOrO TOKa

M.4.1 OGwKne xapaKTepucTUKn

M.4.1.1 XapakTepuCTUKU KOHTPOSIUPYEMOMN Lienu

M.4.1.1.1 Quana3oH HOMUHaNILHOMN YacCTOThbI

[nanasoH 3Ha4YeHUIN YacToTbl KOHTPONMUPYEMON Lienun, C KOTOPOW pas3paboTaHO MOAYINLHOE YCTPOWCTBO
3aLUTbI OT OCTATOYHOIO TOKA U NPU KOTOPOI OH NPaBUNLHO (PYHKLMOHMPYET B 3afaHHbIX YCNOBUSAX.

M.4.1.1.2 HomuHanbHoOe HanpsxeHue U,

3Ha4YeHne HaNPSPKEHUS, YCTAHOBNEHHOE ANA MOAYMbHOTO YCTPOWCTBA 3alMThl OT OCTaTOYHOro TOKa U3ro-
TOBUTENEM.

M.4.1.1.3 HoMMHanNbHbINA TOK [,

M.4.1.1.3.1 TepMuHanbHbIN TUN

B cooteeTcTBMM € 4.3.2.3.

M.4.1.1.3.2 Tun CKBO3HbIX NPOBOAOB

3HayeHne ToKa, yCTAHOBMEHHOE M3rOTOBMTENEM AMA MOAYMbHOrO YCTPOMCTBA 3aLlmTbl OT OCTaTOYHOrO
TOKa M 0003HA4YEHHOE B COOTBETCTBUYU C Tabnumuein M.1, nepeuncneHue g), KOTopoe MoAyILHOE YCTPOMCTBO
3aLLUTBI OT OCTATOYHOIO TOKA MOXET OTCNEXNBATL B HEMPEPLIBHOM PEXMME B 3aaHHbIX ycnoBusx (cm. M.8.6.).

M.4.1.1.4. HomuHanbHOe HanpsxeHue nsonauum U;

HanpspkeHne, yCTaHOBMIEHHOE W3rOTOBMTENEM, Ha KOTOPOE OMUPAKTCA MCMNbITAHWUA 3MEKTPUYECKON
NPOYHOCTU U3ONALMN N PACCTOAHUS YTEYKM MOAYNbHOIO YCTPOWCTBA 3aLLMTbl OT OCTATOYHOrO TOKa, B OTHO-
LUEHUW KOHTPONMPYEMOIA LIenu.

M.4.1.1.5 HomMmHanbHOe UMNYNbCHOE BblAepXuBaemMoe HanpsxeHne Uimp

MuKkoBOE 3HAYEHWE UMMYILCHOrO HAMPSHXKEHNUS, KOTOPOE MOXET BblAEPXMBATbL MOAYNBHOE YCTPOWCTBO
3aLMTbl OT OCTATOYHOro Toka 6e3 cboeB M Ha KOTOPOM OCHOBAHbI 3HAYEHWUs1 3a30POB, B OTHOLUEHUM KOHT-
ponupyemo Lenu.

M.4.1.2 XapakTtepuCTUKM UCTOYHUKA HAMPSHKEHUA MOAYIbHLIX YCTPOMCTB 3aliuTbl OT OCTATOYHOIO
TOKa

M.4.1.2.1 HoMuUHanbHble 3HAYEHUA MUCTOYHMKA HANPSHKEHUA MOAYJIbHbIX YCTPOMCTB 3aWuUTbl
OT OCTaTOYHOro Toka Us

3Ha4YeHUss UCTOYHUKA HANPSXKEHUNA, HA KOTOPbLIX OCHOBaHbLI paboune hyHKLUUM MOAYNbHOMO YCTPOMCTBA
3aLUMTbl OT OCTATOYHOIO TOKA.

M.4.1.2.2 HoMuHanbHbIE 3HAYEHUA YACTOT MCTOYHMKA HANPSXKEHUS MOAYSIbHbLIX YCTPOMCTB
3alKUTbLI OT OCTAaTOMHOrO TOKa

3HaueHUs 4acTOT UCTOYHMKA HANPSHKEHUS,, HA KOTOPLIX OCHOBaHbI paGoune YHKUMM MOAYFLHOTO
YCTPOWCTBA 3aLUThl OT OCTATOYHOIO TOKA.

M.4.1.2.3 HoMmuHanbHOe HanpshkeHue usonauum U;
B cootBeTtcTBuu ¢ IEC 60947-1 (nyHKT 4.3.1.2).

M.4.1.2.4 HomuHanbHOe MMNYNbLCHOE BbiAepXuBaemoe HanpspkeHue Ui,
B cootBeTtcTBuu ¢ IEC 60947-1 (nyHkT 4.3.1.3).

MpuMeyvyaHune — B cnyvyae ycTaHOBNEHHOr0 MCTOMHMKA MUTaHUA TpeboBaHWe NpPUMEHSIETCA K BXOASLLUM
COefiMHEHUSIM.

M.4.1.3 XapakTepucTUKn BCnoMoraTtesibHbIX KOHTAKTOB

B cootBetcTBuu ¢ IEC 60947-1 (noapasnen 4.6).

M.4.2 XapakTepucTUKU MOAYIbHbIX YCTPOMCTB 3aWuThl OT OCTAaTOYHOIO TOKA, OTHOCSILMECH K UX
(PyHKLMM 3aWUTBLI OT OCTATOMHOIO TOKa

M.4.2.1 O6wume nonoxeHusa

B cootBercTBuM ¢ B.4.2.4, C 3aMEHOIN NOHATUA «BPEMS HEBKITIOYEHUA» NMOHATUEM «Bpems HecpabaTbl-
BaHUA» U CO CNEeAYIWUMU A0NOTHEHUSIMMU.

MakcumanbHble 3HaYeHUA BpemeHW cpabaTbiBaHMS MOAYNBLHOIO YCTPOWCTBA 3aLLUThl OT OCTATOYHOTO
TOKa AOIMKHbI ObITb yKa3aHbl M3rOTOBUTENEM AN 3HAYEHUIE OCTATOYHOTO TOKA, PaBHbIX lyn, 2/an, 5/xn (MM
0,25 A ans I, £ 30 MA), 10/, (Mnm 0,5 A ans I, < 30 MA).
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MakcumanbHOe KOMOMHMPOBaHHOE BPEMSA AOJHKHO COOTBETCTBOBATL Tabnuue B.1 anst MOAynbHOrO ycTpoii-
CTBa 3aLlUThLI OT OCTATOYHOrO TOKa 6e3 BpemMeHu 3aaepxku u Tabnuue B.2 ang MoaynsHOro ycTpoicTea 3a-
LLUMTBI OT OCTATOYHOIO TOKa CO BPEMEHEM 3aAep ki C npefenbHbIM BpeMeHeM HecpabaTteiBanus 0,06 c.

MogaynbHble yCTpoNCTBa 3aLuThl OT OCTATOYHOIO TOKA CO 3HAYEHUEM /4y £ 30 MA JOIDKHbI UMETbL TUM
6e3 3agepxxn BpeMeHn. OHM AOMKHbI UCMONBb30BaTLCA TOMBKO CO CNeLMdULMPOBAHHLIM YCTPONCTBOM OTKIIHO-
YeHua TokKa.

M.4.2.2 Paboyme xapakTepUCTUKM B Crlyyae OCTATOYHOrO TOKa C COCTaBMsAOWEN NOCTOSHHOIO
TOKa

M.4.2.2.1 MoaynbHOe yCTPOMCTBO 3alUThbl OT OCTATOYHOro Toka Tuna AC

B cooTtBeTcTBUM ¢ B.4.4.1.

M.4.2.2.2 MoaynbHOe yCTPOMUCTBO 3alyUThbl OT OCTAaTOYHOrO TOKa TMna A

B cootBeTcTBUM ¢ B.4.4.2.

M.4.2.2.3 MoaynbHOe yCTPOMCTBO 3alyUThbl OT OCTAaTOMHOro Toka Tuna B

MoayneHOe yCTpOWCTBO 3aLWmThl OT OCTAaTOYHOrO TOKA, cpabaTbiBaHWE KOTOPOro o6ecneunBaeTcs:

- ANsi 0CTaTOYHbIX CUHYCOMAANbHbIX NEPEMEHHbIX TOKOB;

- ANs OCTaTOYHbIX MNYNbCUPYIOLLMUX MOCTOSAHHBIX TOKOB;

- AN OCTaTOYHbIX NYNbCUPYIOLLMX NOCTOSIHHLIX TOKOB, HA KOTOPbIE HaKIaAbIBAETCA CrNaXeHHbIW NocTo-
SIHHbIN TOK 6 MA;

- ANs OCTaTO4YHbIX TOKOB, KOTOPbIE MOTYT BO3HMKATb B LIENAX BLINPAMNEHUS, T. €.:

- 04HOha3HOe CoeIMHEHUE C eMKOCTHOM Harpy3kon, co3atoLen Ccrina)eHHbli NOCTOSHHBIN TOK;

- ABYXMMMNYINbCHOE MOCTOBOE MexaydasHOe COeAUHEHMUE;

- TPEXUMNYNLCHOE COEAUHEHUE 3BE30W UITN LLIECTUMMNYSTIbCHOE MOCTOBOE COEAUHEHHUE,

C KOHTponeM ¢hasoBoro yrna unu 6e3 Hero, He3saBUCMMO OT NONSPHOCTU, NMMOO C BHE3AMHbIM NPUNOXKEHUEM,
nmbo ¢ MeaneHHbIM YBENUYEHNEM.

M.4.3 NoBeaeHue B yCNOBUAX KOPOTKOrO 3aMbiKaHUA

M.4.3.1 HoMuHanNbHbIA YCNOBHBLIA TOK KOPOTKOrO 3aMbiKaHuUA /.
B cooteetcTBumn ¢ IEC 60947-1 (nyHKT 4.3.6.4).

M.4.3.2 HoMUHanbHbIN YCNOBHbIN OCTaTOUYHbIN TOK KOPOTKOIO 3aMbIKaHUA /¢
B cootBeTcTBUM € IEC 60947-1 (NyHKT 4.3.6.4).

M.4.3.3 HOMMHaNbHBbIA KPaTKOBPEMEHHO AONYCTUMbIN TOK Iy,
B cooTtBeTcTBuM € IEC 60947-1 (NyHKT 4.3.6.1).

M.4.3.4 NMnKoBbIN AONYCTUMbINA TOK

B cootBeTcTBumM ¢ IEC 60947-1 (nyHKT 2.5.28) ANs nepBMYHON LENU MOAYSILHOTO YCTPOICTBA 3aLLUTI
OT OCTaTOYHOrO TOKA.

M.4.3.5 HoMuHanbHbIN OCTaTOUYHbIA KPATKOBPEMEHHO AONYCTUMbBINA TOK [y

HOMWHanbHbIA OCTaTOYHLIA KPaTKOBPEMEHHO AONYCTUMbIA TOK obopyaoBaHusi npeactaensaer coboit
3Ha4YeHue 0CTaTOYHOro KpaTKkOBpPEeMeHHO AOMYCTUMOrO TOKa, YCTaHOBNEHHOTO ANs 060pyA0BaHUA N3rOTOBU-
Tenem, KOTopblii 060pyA0BaHME MOXET NEPEHOCUTL B3 NOBPEXAEHUS B YCIIOBUSX UCMILITAHURA, ONPEAENEHHbIX
B HACTOSALLEM CTaHaapTe.

M.4.4 MpeanoutTuTesnbHbIe U NpeaesibHble 3HAYeHUs

M.4.4.1 NMpeanoyTuTenbHble 3HAY€HUS HOMUHASIBHOTO OCTAaTOYHOIrO paboyero TokKa /.,
B cootseTtcTBUM ¢ B.4.2.1.

M.4.4.2 MuHuManbHoe 3Ha4eHne HOMUHasNIbHOro OCTAaTOYHOro Hepaboyero Toka

B cooTBeTcTBUM ¢ B.4.2.2.

M.4.4.3 MpeaenbHoe 3HaYeHne Hepaboyero MakCUMarnbHOro ToKa B Crlyyae ogHO(a3HOIM HArpy3Ku
B MHOrodg)asHom uenum

B cootBeTcrBun ¢ B.4.2.3.
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M.4.4.4 TpeanoytuTenbHble 3HAYEHUA HOMMWHASIBHOrO HANPSXKEHUA UCTOYHUKA HaNPSXKEeHUA
MOAYJbHbIX VCTpOﬁCTB 3alUTbIl OT OCTATOYHOIO TOKa

B cootBeTcTBUM C 4.5.1.

M.5 UHdbopmaumsa o npoaykre

MoaynbHOe YCTPOWCTBO 3aLLUMTbl OT OCTATOUHOIO TOKA, YCTPOUCTBO 06paboTku AaHHBIX UMM CEHCOPHbIN
3MNEMEHT B 3aBMCMMOCTM OT MPUMEHEHUSA AOIDKHBI COMPOBOXAATLCA MHAOPMaUMUEN B COOTBETCTBMU C Tab-

niuen M.1.

Tabnuya M.1-WHDopmaLus o npoaykTe

Pacnanoxetie EauHuy-| OTAenbHble yeTpoiicTsa
WHdpopmaums Cumson (cMm. npume- Hoev_ CeHCopHbiit YcTpoidcTao
yaHme 1) ycTpon SMeMeHT obpaboTku
CcTBO JaHHbIX
a) Ha3BaHMe unu ToproBast Mapka usroTo- - Mapkupoeka a) a) a)
BUTENSA
b) 0603HaueHe TUNa NN CepuiiHbIil HoMep - MapkupoBka | 2 B B
c) cranpapt IEC 60947-2 _ Mapkupoka | 2 - 2)
d) HOMWHaNbLHOE HanNpPsXXeHUe NCTOYHUKA Us MapkupoBka a) B a)
Hanps>eHus
€) HOMUHarnbLHOE HanpPsKEHUE KOHTPONK- Un a) a)
pyemoii uenu B
f) HOMUHaNbHaA YacToTa UCTOYHUKA - [lokymeHTaLms | — _ _
Hanps>keHus
g) HOMMHanbLHas YacToTa KOHTPOSIMPYEMON - [okymeHTauust | - 3 3
uenu
h) makcumManbHbIn HOMUHANMBHbLIN TOK I, Buaumas a) a) 3 (npume-
KOHTPONMPYEMON LIEMK MapK1MpoBKa YyaHue 2)
i) HOMWHanNbHBIM OCTaTOYHLIN paboyni I B
TOK (3HAYEHWUE UM ANaNA30H, B 3aBUCH- anmas 2 - a
MOCTM OT NMPUMEHEHNA) MapKknposka
j) HOMMHanbHbIA OCTaTOYHbIN Hepabouni Iano HokymeHTauums
TOK, €CIIM OH OTNMYAETCs OT 3HaueHus 0,51, B B B
k) HaumeHbwad ycTaBka OCTATOYHOrO - LokymeHTauua
ToKka npu 6/, Ana MoAynbHbLIX YCTPONCTB
3aLUUTLI OT OCTATOYHOIO TOKA C OTAEMNLHO B B B
CMOHTUPOBAHHLIM CEHCOPHBLIM AaTYUKOM
[) HOMWHanNbHBLIA YCINOBHBLIN TOK KOPOTKOro Ieo LokymeHTauusa
3aMblKaHUs, W/ HOMMUHArbHLIA KpaTKo- Tow
BPEMEHHO [JONYCTUMbIA TOK, M HOMMWHAIb- Lo - a h
HbI OCTaTOYHbIN TOK KOPOTKOIO 3aMblKaHUA
M) Uimp MCTOYHMKA HAMPSKEHUSA Uimp HokymeHTauus | — - -
N) Upmp KOHTPONMPYEMOTi Lieni Uinp Mapkuposka | K _
0) koA IP, ecnu npumeHsaeTca IP-- JokymeHTauua
[cm. IEC 60947-1 (npunoxeHue C)] B B B
p) TOYKA UCMONL30BAHUA U MEPbI NPEeao- LokymeHTauus
CTOPOXKHOCTU NMPU MOHTAMKE B B B
() BbIXOAHbIE XapaKTEPUCTUKKU W/Unu cne- JokymeHTauua
LMprUMpoBaHHOE YCTPOUCTBO (YCTPOR- - - -
CTBA) OTKIIIOYEHUS TOKa
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OKoHuaHne Tabnuubl M. 1

EanHuy- OTAenbHble ycTpoiicTBa

PacnonoxeHue Hoe .
WNHopmauns Cumson (cm. npume- . CeHCOpHbIi YcTpoiicTeo
1 ycTpon- 06paboTKm
YaHve 1) ¢TBO 3afnemMeHT
[aHHbIX
r) paboyas xapakTepuctuka B cnydvae Tun AC Buanmas
OCTATOYHbIX TOKOB NPU HaMUUYUMN WU OTCYT- MapKupoBka
CTBMU cOCTaBNsioLLell NepeMeHHOro Toka
Twun IV
) ) 3
Tun B
3)npegenbHoe BpemMa HecpabaTbiBaHus At Bugumas
(3HayeHne unuM pguanasoH) npu 2/w4 gnsa nnu MapKuposka d B 3
TMna c 3af,epxkKoli BpemMeHu £
t) ucnbiTatenbHoOe yCTPONCTBO T Bugumas a a
MapKknpoBka )
M) cxema cCoefuHeHu [okymeHTaumns - -

0 MpumeHseTca nHopMauns/MapkupoBKa.

MpumeyvaHus

1 Bugnmas MapkmpoBKa HaHOCUTCS Ha YCTPOWCTBO U BMAHA NOC/Ne MOHTaxa.
[JokymeHTauusa ykasbiBaeTCca B Katanore Wim B UHCTPYKUUAX M3rOTOBUTENS.
MapknpoBKa HAHOCUTCS Ha YCTPOCTBO, HO Heo6Gsi3aTe/IbHO BMAHA MOC/e MOHTaxa.

2 O6s3aTeNlbHO, TO/MIbKO €CNN OCTaTOUYHbIN TOK YKa3blBaeTCA Kak NPOLEeHT 3HavyeHus /.

Bce MapkupoBKM AO/KHbI 6bITb HeCcTMpaeMbiMW. MapkupoBKa [OJIXHA 6blTb HAHECEHa Ha caMO MOAy/ibHOe
YCTPOMNCTBO 3aWuTbl OT OCTATOYHOrO TOKa WAM Ha OAHY uAM 6osee nacnopTHyw Tabauyky. M3rotoBuTenb
[OMXEeH yKkasblBaTb:

- JaHHble ANA OTAENbHOIO CEHCOPHOTrO 3/ileMeHTa, Bk/Yas yc/noBUA NOAKNOYEHNA K yCTpoicTBy obpa-
60TKM AaHHbIX (TN Kabens, 4NUHY U T. 4.);

- Ana MmoaoynbHOTIo yCTpOVICTBa 3alinTbl OT OCTATO4YHOINO TOKa TepMUHaANbHOIO Tuna — pa3mMepbl OTBEP-
cTnAa (OTBepCTVIVI) Ana nposoga M pacnosioXkeHne CKBO3HbIX NMPOBOAOB OTHOCUTE/IbHO CEHCOPHOTO 3/1eMEeHTa,
-0NSA BCEeXTUNOB — paccTosiHuA, cobniwgaemMble B OTHOWEHUN 6n1m3nexaumx npoBoaos;

-4 BCEXTUMOB — YC/IOBUS, cOb6N0faemMble 4N COeUHEHUA MeXAy YCTPOACTBOM 06paboTKM AaHHbIX
M YCTPOACTBOM OTKIIOHYEHNS TOKa;

- ANs BCex TMNOB — YyCTpoicTBa 3aWuUTbl OT KOPOTKOrO 3aMblKaHWs, Mojk4YaeMblie K MOAY/bHOMY
YCTPOWCTBY 3alMTbl OT OCTATOYHOrO TOKa ANA AOCTMXEHWS HOMWHAa/bHOIO YC/IOBHOTrO (OCTATOYHOrO WM HeT)
TOKa KOPOTKOTO 3aMblKaHus,;

- Ans Tuna 6e3 3afepXKu BpeMeHU — yCTpolcTBa OTK/OYEHUA Toka, coefMHAEeMble C MOAY/IbHbIM
yCTPONCTBOM 3aWMTbl OT OCTATOYHOrO TOKA A/ COOTBETCTBUS MaKCWMasbHbIM 3HAYeHWSAM KOMOGUHMPOBAH-
HOoro spemeHun no Tabnuue B.1 (npunoxeHune B);

- ANS Tvna c 3afepXKoih BpeMeHn ¢ npefenbHbIM BpemeHeM HecpabaTbiBaHusa 0,06 ¢ — ycTpoiicTBo (a)
OTK/IIOYEeHNA TOoKa, coeguHAeMoe C MOAY/bHbIM YCTPOWCTBOM 3aWUTbl OT OCTATOYHOrOo TOKa AN COOTBET-
CTBUSA KOMOMHUMPOBaAHHOMY BpemeHun no Tabnuuye B.2 (npunoxeHune B).

M.6 HopmasibHble yCoBMA 3KchiyaTtaymu, MoHTaXxa 1 TpaHCNopTMPOBaHuUA

B cooTBeTcTBUMN C pa3fenom 6.
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M.7 KOHCTpyKTUBHLIE U (PYHKUMOHANbHbIE TPeGoBaHUsA

M.7.1 KoncTpykTMBHBbIE TPpe6oBaHUA

DOmKHO ObiTb HEBO3MOXHO W3MEHUTL PaGOYYI0 XapakTEePUCTUKY MOAYMLHOTO YCTPOWCTBA 3aLUMTLI
OT OCTaTOMHOIO TOKA, 33 UCKMIOYEHUEM UIMEHEHWA C MOMOLLBIO CPEACTB, CNELManbHO MPeaoCTaBseMbIX
ANS YCTAHOBKM HOMWHANBLHOTO OCTATOMHOMO PaGoyYero Toka U He3aBUCUMOI 3aAePXKN BPEMEHM.

MpunmMevyaHune — MogynbHble YCTPOINCTBA 3aLMTEHI OT OCTATOMHOrO Toka MOryT 6biTb OCHALLEHbI YCTPOUCTBaMM
WHAUKAL UKW TeKyLLlero COCTOAHNA BbIXO40B.

M.7.2 ®dyHKuMOHarnbHbIe TPpeGoBaHUA

M.7.2.1 ®yHKUMOHUPOBaHUE B Crly4ae OCTaTOMHOro Toka
B cootBetcTtBum ¢ B.7.2.1 (npunoxeHue B).
CooTtBeTcrBMe HE0OX0ANMO KOHTPONMPOBAaThL C NOMOLLbIO UCNbITaHUN No M.8.3.

M.7.2.2 ®yHKUMOHUPOBaHUE B YCNOBUAX KOPOTKOrO 3aMblKaHUA

MoaynbHble yCTPOMCTBA 3almuTbl OT OCTATOYHOrO TOKA AOMKHbI UMETb HOMMWHAMbHLIA YCMOBHBIA TOK
KOPOTKOro 3aMblKaHusl ., UITM HOMUHAMNbHbIW KPATKOBPEMEHHO A0NYCTUMbIN TOK /., WK TO U Apyroe. Kpome
3TOr0, OHU AOIDKHbI UMETb HOMUHASMbHBLIA YCANOBHLIA OCTATOYHbIN TOK KOPOTKOrO 3aMblKaHUA /e, UM HOMMU-
HarbHbIA OCTATOYHbIN KPATKOBPEMEHHO AO0NYCTUMBIN TOK /4y, AU TO U ApYroOe.

MoaynbHble YCTPOWCTBA 3alMTbl OT OCTATOYHOIO TOKA AOMKHLI OTBEYATL TPeOOBaHUAM COOTBETCTBYIOLLMX
uenbiTaHun no M.8.14.

M.7.2.3 MexaHuyeckas u anekTpuvyeckaa CTOMKOCTb

MoaynbHble yCTPOMCTBA 3aLMThl OT OCTATOYHOrO TOKa AOMKHLI COOTBETCTBOBATL TPeOOBaHUAM UCHbI-
TaHuin no M.8.11.

M.7.2.4 Bo3geCTBUA OKPYXaloWwux yCrioBUA

MoaynbHble yCTPOMCTBA 3aLuMThl OT OCTATOYHOIO TOKA AOMKHbI COOTBETCTBOBATL TPEOOBAHUAM UCTbI-
TaHui no M.8.15.

M.7.2.5 9neKTpou3onsAuMOHHbIe CBOMCTBA

MoayrbHble YCTPOWCTBA 3aLLMTbI OT OCTAaTOYHOTO TOKA AOIDKHBI ObITb CNOCOGHBI BbIAEPXMBATHL UMMYNLCHOE
BbIAEPXKMBAEMOE HAMPSDKEHNE, 3asABNEHHOE U3roToBUTENeM, B COOTBETCTBUM C IEC 60947-1 (nyHkT 7.2.3).

MoaynbHble YCTPOMCTBA 3aLMTLI OT OCTATOYHOIO TOKa AOMKHbI COOTBETCTBOBATbL TPEOOBaAHUAM UCHbI-
TaHuii no M.8.4.

3a3opbl OT AeTanen Noa HanpsHPKEHMEM B KOHTPONIMPYEMOW Lienu:

- [0 AeTanew Noa HanpPs>XXeHUeM MOAYNbHOI0 YCTPOWCTBA 3aLLUMThl OT OCTATOYHOIO TOKA;

- 00 AeTanen, KoTopble A0MKHbI ObITb 3a3EMIIEHbI;

- 3a30pbl MEXAY NYTAMM TOKa ANA MOAYIbHbIX YCTPOWCTB 3aLLUThl OT OCTAaTOYHOIO TOKA TEPMUHANBHOIO
TMNAa,
JOMKHbI BblAEPXXMBATb UCMLITATENbHOE HanpshkeHue, ykasaHHoe B IEC 60947-1 (tabnuua 12), B COOTBET-
CTBUW C HOMUHAMbHBLIM UMNYNLCHBLIM BblAEPXUBAEMbIM HanpPsHKEHNEM.

M.7.2.6 UcnbiTaTenbHoe YCTPOMCTBO

MoaynbHble ycTpoWcTBa 3awWMTbl OT OCTATOYHOIO TOKA AOSDKHbI ObiTb OCHALLEHbI MCMbITATENbHBIM
YCTPOMCTBOM, MOAENMUPYIOWMM NPOXOXAEHUEe OCTATOUYHOr0 TOKa Yepe3 YCTPOMCTBO CUMTbIBAHWUA, YTOOLI
oBecnevynTb NEPMOAUIECKOe UCTbITAHNE CMOCOOHOCTU MOAYIbHLIX YCTPOMCTB 3aLUMTbl OT OCTATOYHOrO TOKA
K cpabaTbiBaHuUIO.

NcnbiTaTenbHoe yCTpOMCTBO AOMKHO COOTBETCTBOBATL TpeboBaHUAM ucnbiTaHui no M.8.5.

3awWmTHLIN NPOBOA, €CAIN UMEETCS, HE AOJPKEH HAaX0AMTbLCA NOA HanpsHKEeHUEM, Koraa AencTByeT UcCnbl-
TaTtenbHOe YCTPONCTBO.

MNpuBOAHONW MEXaHU3M UCNLITATENLHOIO YCTPOWCTBA AOMMKEH ObiTb 0003HaveH Gyksown T, u ero user
He A0SMKEH ObITb KPACHBIM UMK 3€NEeHbIM, PEKOMEHAYETCA UCMOMNb30BaTb CBETNbIN LBET.

MpumMevaHune — UcnbiTaTenbHoe yCTPOUCTBO NpeAHa3Ha4eHO TONbKO ANS NpoBepku PYHKLUMK pacuensieHus,

HO He 3Ha4eHUA, NMpU KOTOPOM (OYHKLMA AUCTBYET B OTHOLLEHWM HOMUHASIBHONO OCTAaTOMHOrO paboyero Toka U BpeMeHu
OTKIIOMEHUS.

M.7.2.7 3HayeHue Hepabo4yero MakCMMarnbHOIo TOKa B crniyyae ogHoda3HOoM Harpy3Ku
MoaynbHble yCTPOMUCTBA 3aLMThl OT OCTATOMHOIO TOKA AOMMKHbI COOTBETCTBOBATL TPeBOBAHMAM UCHbI-
TaHuin no M.8.6.
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M.7.2.8 ConpotuBneHue MoaysibHbIX YCTPOUCTB 3alUTbl OT OCTAaTOYHOrO TOKa HeXenartenbHOMY
pacuensieHuIo B pe3yrnbTaTe TOKOB Neperpysku, BOSHMKAIOWMUX U3 UMNYSIbCHBLIX HANPSHXKEHUN

MoaysnbHble yCTPOWCTBA 3aLLMTEI OT OCTATOYHOIO TOKA AOIDKHbI BblIAEPXMBATbL UcnbiTaHue no M.8.7.

M.7.2.9 NoBeaeHne MOAyNbHLIX YCTPOUCTB 3alMTbl OT OCTAaTOMHOrO Toka Tuna A u B B cnyvae
TOKA 3aMbIKaHUA Ha 3eMJTI0 C COCTABNAIOWENH NOCTOSAHHOIO TOKa

MoaynbHble yCTPOMCTBA 3aLUMTLI OT OCTAaTOMHOIO Toka Tuna A u B 40mkHbI COOTBETCTBOBaTL TpeboBa-
HUAM ucnbiTaHuin No M.8.8 B 3aBUCUMOCTM OT NPUMEHEHMUSI.

M.7.2.10 Tpe6boBanusa Ansa MoaysibHbIX YCTPOWCTB 3aWUTbl OT OCTaTOYHOIO TOKA C UCTOYHUKOM
HanpsXXeHuaA

MoaynbHble yCTPOMCTBA 3alMTbl OT OCTATOYHOrO TOKa, (bYHKLMOHANbHO 3aBUCALUME OT WCTOYHMKA
HaNPsXXeHUs, AOIMKHbI NPaBUNbHO AENCTBOBAaTL Npu NioOOM HanpsbkeHuM mexay 3HadeHusimm 0,85 u 1,1
HOMUHAaNbLHOTrO HanpsbxeHusa Us (em. M.2.1.1 u M.4.1.2.1).

B cooTBeTcTBUM € ux Knaccudukaumen MoayrnbHbIE YCTPOMCTBA 3aLUUThl OT OCTATOYHOIO TOKa, (YHKLM-
OHAarNbHO 3aBUCSAILLME OT UCTOYHMKA HANPSHKEHUS, JOJDKHbI YAOBETBOPATL TPEOOBaHWUSAM B COOTBETCTBUMU C
Tabnuuen M.2.

Tabnuya M.2 - TpeboBaHuA AnA MOAYNbHBIX YCTPOUCTB 3aLLMTLI OT OCTATOYHOMO TOKa C UCTOYHUKOM HamnpsiKeHus

Krnaccudukanus yctpoiictsa B cootseTcTBumn ¢ M.3.2.2 MoBegeHue B cnyvae c6osi UCTOUHMKA HaNPsKEHUSI

MoaynbHOe YCTPOWCTBO 3alyuTbl OT OCTaTOYMHOro Toka | CpabGatbiBaHue 6e3 3agepxku no M.8.12
C aBTOMaTMyeckum cpabaTtbiBaHueM 6e3 3aaepXku
B cny4yae ¢60g MCTOYHMKA HanpskeHus (cM. M.3.2.2.1)
MopaynbHOe YCTPOWCTBO 3aLUuMTbl OT OCTATOMHOro Toka | CpabarbiBaHue ¢ 3aaepxkon no M.8.12
C aBTOMaTMYECKMM cpabaTbiBAHMEM C 3a4epXKKOW
B criyyae cb0si MCTOYHMKA HanpsbkeHus (cm. M.3.2.2.1)
MoaynbHOe yCTPOMCTBO 3aLyUTbl OT OCTAaTOMHOro Toka | CpabarbiBaHne no M.8.13
0e3 aBToMaTuyeckoro cpabarbiBaHusA, COrnacHO HasHa-
YEHWIO B CINyvae BO3HWKHOBEHUS 3aMblKaHUS OCTaTOu-
HOro Toka (cm. M.3.2.2.2)

M.7.2.11 MpeBbiweHne Temneparypbl MOAYSIbHbLIX YCTPOMCTB 3awuTbl OT OCTAaTOMHOro TOKa
TePMUHASIBHOrO TUNa

M.7.2.11.1 O6wWwKe NOnoXeHna

MpeBbllWeHne TemnepaTypbl AeTanein MOAYMbHLIX YCTPOWCTB 3alMTbl OT OCTaTOMHOrO TOKa TepMU-
HanbHOro TUMa He AOJMKHO MpeBbIaTh 3Ha4YeHUs1 B COOTBETCTBUM C IEC 60947-1 (nyHKT 7.2.2).

M.7.2.11.2 Temnepatypa OKpyXarowero Bo3gyxa

[Mpenensl npeBbILLEHNS TEMNEPATYPHI, ykadaHHble B IEC 60947-1 (tabnuupl 2 u 3), NPUMEHUMDI, TOFNBLKO
€Cnu TeMnepaTypa OKpy>KaloLLero Bo3lyxa ocraeTcs B npejenax B COoTBeTCTBUM ¢ M.6.

M.7.2.11.3 MmaBHas uenb MOAYSfbHLIX YCTPOUCTB 3alWUTbl OT OCTAaTOYHOIO TOKA TEPMMHANbLHOTO
LIZLE

maBHas uenb MOAYNbLHOrO YCTPOWCTBA 3aLUMThl OT OCTATOUHOIO TOKA, C KOTOPON COEAMHEHA KOHTPO-
nvpyemMas uenb, AOIPKHA BblAEPXUBATb HOMUHATbHLIA TOK B COOTBETCTBUU € M.4.1.2.3, 6Ge3 npeBbiLLEeHUN
Temneparypbl CBEpX npeaenbHbIX 3HAa4YEeHWI, ykasaHHbiX B IEC 60947-1 (tabnuubl 2 n 3).

M.7.2.12 SnexTpoMarHUTHass COBMeCTUMOCTb

MpumeHsioTca TpeboBaHus, NpMBEAEHHbIE B NPUITOXKEHUMN J, AN CEHCOPHBLIX 3MEMEHTOB U YCTPOWCTB
00paboTKM AAHHbLIX MOAYNBLHOIO YCTPOWCTBA 3aLUMThbl OT OCTATOYHOIO TOKA, COEAUHEHHBIX B COOTBETCTBUM
C MHCTPYKLUMAMU U3TOTOBUTENS.

NcnbiraHna gomkHbl NPOBOAUTLCA B coOoTBETCTBUM C M.8.16.

YCTONYMBOCTb K U3MEHEHUSIM HanNps>KeHUst OTHOCUTCA K TpeboBaHuam B cooTBeTCcTBUM ¢ M.7.2.10.

M.7.2.13 MoBegenne MOAYNbHbIX YCTPOMCTB 3alMTbl OT OCTATOYHOrO TOKA B CrlyYae NoOBpeXaeHusl
coeuHEeHUs CEHCOPHOro 35ieMeHTa

LN MOAYNbHBIX YCTPOMCTB 3aLUUTbl OT OCTaTOYHOIO TOKa C OTAENbHO CMOHTUPOBAHHLIM CEHCOPHbLIM
3NeMeHTOM, ECITU CEHCOPHbIIi 3NIEMEHT 0TCOeAUHAETCS, TO:
- MOAYIIbHOE YCTPOMCTBO 3aLMTbl OT OCTATOMHOIO TOKa AOMIHO cpabaThiBaTh; Unu
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- MOJYNbHOE YCTPOWCTBO 3aLLMThLI OT OCTATOMHOrO TOKa AOSHKHO NPeAOCTaBNsATL CUrHanmn, 0603HavaloLWmii
3TO OTCOEAMHEHNE; UNn

- JOIDKHA UMETbCA BO3MOXHOCTb NPOBEPKU OTCOEAUHEHMS C MOMOLLUbIO paboTbl UCMBLITATENBHOIO
yCTpOWCTBA.

CoOTBETCTBUE NOATBEPXKAAETCA C MOMOLLBIO UcNbiTaHui No M.8.9.

M.7.2.14 MNoBeageHne MOAYNbLHLIX YCTPOWUCTB 3aliUTbl OT OCTATOYHOIO TOKA B COOTBETCTBUMU
C HOMMHaNbHOW YacTOTOWN

MoZaynbHOe YyCTPOMCTBO 3aLUMThbl OT OCTATOMHOIO TOKA AOSHKHO NPaBMIbHO (PYHKLIMOHUPOBATL B Npeaenax
AnanasoHa ero HOMUHaNbLHON YaCTOoThbI.

CoO0TBETCTBME NOATBEMKAAETCA C MOMOLLbIO UCNbITaHUi no M.8.3.3 n M.8.5.

M.8 cnbiTaHunA

M.8.1 OGwume nonoxeHus

K ncnbiraHuam, onpeaeneHHbIM B JAHHOM NPUIIOKEHUU, OTHOCATCA:
- ucnbiTaHus Tuna (cM. M.8.1.1);
- NPUEMO-cAaToOYHbIE ucnbiTaHua (cm. M.8.1.2).

M.8.1.1 UcnbiTaHua Tuna

McneiTaHus TUNa pacnpegensoTcs no rpynnam, B HECKONbKUX LIMKNAaxX, NpuBeAeHHbIX B Tabnuue M.3.

Ana MOAYyNbHbIX YCTPOWCTB 3alyUTbl OT OCTATOMHOIO TOKA C HECKONbKMMM YCTaBKaMW OCTaTOYHOrO
paboyero Toka UCMbITaHMA criegyeT NPOBOAUTL C HAMMEHbLUEN YCTABKON, ECNU HE YKa3aHO MHOE.

Ons MoAyrnbHbIX YCTPOWCTB 3aluTbl OT OCTATOYMHOrO TOKA C Perynupyemon 3aAep>XKOW BpPEMEHM
(cm. B.3.3.2.2 (npunoxxeHue B)) ucnbitaHua cneayet NpoBoauTb C HaubGonbLUEl YCTAHOBKOM, €CIU HE yKa3aHo
MHoe.

Pacuenutens COEAWHEHHOro YCTPOWCTBA OTKNIOYEHUA, €Cnu NPUMEHSIETCA, AOIMKEH obecneunBaTbCa
nUTaHWeMm C ero HaMMEHbLLUMM HOMUHANbHbLIM HANPSXKEHUEM.

Tabnuuya M.3 - Luknbl ncnbiTaHWiA

Linknbl WcnbiTanus [TyHKT
M I Pa6oune xapakrepucTuku M.8.3
ONeKTpon3onsALMOHHbIE CBOWCTBA M.8.4
CpabatbiBaHKWe McnbITaTensHOro YCTPOWCTBA € NpeseriaMim HOMUHANBLHOTO HaNPSHKEHUS! M.8.5
MpeaensHoe 3HavYeHue Hepaboyero Toka B YCNOBUAX NEPETPY3KU NO TOKY M.8.6

ConpoTUBIEHNE HEeXenaTenbHOMY PACUENNEHNIO B pe3ymnbTaTe TOKOB neperpysku, | M.8.7
BO3HUKAIOLMX U3 UMNYMbCHBIX HANPSHKEHNIH

[MoBegeHWe B Criydae ToKa 3amblKaHMSA Ha 3eMITI0 C COCTaBNSIOLLEN NOCTOAHHOIO TOKa M.8.8
[MoBeaeHWe B Criydae NoBpEXAeHUs COeAUHEHUsI C CEHCOPHBIM 3NIEMEHTOM M.8.9
MpeBbILLEHUE TEMNEPATYPSI M.8.10
MexaHuyeckas U anekTpuydeckas CTOMKOCTb M.8.11

MoseaeHue B cniyqae 60 UCTOYHMKA HANPSDKEHWSA NSt MOAYIbHBLIX YCTPOMCTB 3awuThl | M.8.12
OT OCTar04HOro TOKa, KnaccudMUMPOBaHHbIX B cOOTBETCTBUM ¢ M.3.2.2.1
MoBeaeHne MOAYNbHbLIX YCTPOMCTB 3aLUMThl OT OCTATOYHOTO TOKA, KNaccuduUMpoBaHHbIX | M.8.13
B cooTBeTCTBUM € M.3.2.2.2, B cny4vae ¢c60s MCTOYHUKA HANPsHKEHUs

Ml MoBeaeHne MOAYNbHLIX YCTPONCTB 3aLUMTbLI OT OCTATOMHOIO TOKA B YCNOBUSIX KOpOTKoro | M.8.14
3aMblkaHus

M Il BosaencrTeue okpy>xaroLmx ycriosum M.8.15

M IV | SnekTpoMarHuTHas COBMECTUMOCTb M.8.16

Ana MoAynbHbLIX YCTPOWCTB 3aLMThl OT OCTATOYHOrO TOKAa KNEMMHOMO TUNA, MMEIOLLIMX BAPUAHTLI C pa3-
MINYHBIM YUCIIOM MOMIOCOB, UCMLITAHWSA AOJDKHBI MPOBOAMTLCA HA BapuaHTe C HauGOMbLUMM YUCIIOM NOJIIOCOB.
Onsa BapuaHTa, KOTOPbIA HE UMEeT KOHCTPYKTUBHbIX Pasnuyuini 0T UCNbITYEMOr0 BapuaHTa, A0MNONHUTENbHbIE
ncnblTaHus He TpebytoTcA. Ecnu KOHCTPYKUMS BapMaHTOB He MAEHTUYHA UCTbITYEMOMY BapuaHTy, TO Takue
BapWaHTbl TAKXKe NOANEeXaT UCTbITAHUSAM.

Bo BpeMs kaxaoro yukna ucnbitaHuin M I, M 1l u M 1ll Heo6xoaMMO uCnbITbIBATL 0ANH 06paseL.
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Bo BpemMs uukna ucnbiraHuin M IV MOXHO MCMONbL30BaTh HOBLINM 0OpaseL ANs KaXaoro UCNbITaHUs, unm
»Ke MOXKHO MCNOmnb30BaTb 0AWH 0bpas3ey ANns HECKONMbKUX UCNbITAHUIA NO YCMOTPEHUIO U3FrOTOBUTENS.

Ecnu He yka3aHO uHoe, Kaxxgoe ucnbitaHne tuna (Mnv UMkn UCnbITaHWn Tuna) NPOBOAUTCA C MOAYIIbHbIM
YCTPOWCTBOM 3aLUUTbl OT OCTAaTOMHOIO TOKA B HOBOM COCTOSIHWM, C BIMSAIOWMMW BENUYMHAMM, C UX HOPMaTSlb-
HbIMU OMOPHBLIMU 3HAYEHUSMU.

MoaynbHOe YyCTPOMCTBO 3aluThbl OT OCTATOYHOrO TOKa AOJDKHO ObiTb YCTAHOBMEHO OTAENBHO COrNacHoO
MHCTPYKUMSAAM M3rOTOBUTENS HA OTKPbLITOM BO3JyXe, €criu He ykasaHo uHoe. OkpyxawLlas Ttemneparypa
JormkHa coctaBnaTe ot nntoc 15 °C go nnoc 30 °C, ecnu He yka3aHo uHoe. COEAUHEHUSA N MOHTaX AOSDKHbI
BbIMOJIHATLCA B COOTBETCTBUM C UHCTPYKLMAMU U3TOTOBUTENS.

M.8.1.2 Npuemo-caaTouHble UCNbITAHUA
B cooTtBeTcTBUM € 9.4 .4.

M.8.2 CooTBeTCTBME KOHCTPYKTUBHbIM TPEOOBaHUAM

B cooTtBetcrBum ¢ IEC 60947-1 (nyHKT 8.2), 3@ UCKNIOYEHUEM CNy4aeB, Koraa npuMmeHsieTca 7.1.
IocnedoeamenbHocmb ucnbimaHutl M |

M.8.3 MpoBepka pabounx xapakrepucTuK

M.8.3.1 O6GwwKe nonoxeHuaA

MoaynbHOEe YyCTPOMCTBO 3alUuTbl OT OCTATOMHOIO TOKA AOMKHO OblTb YCTAaHOBEHO, CMOHTMPOBAHO U
NOAKMIOYEHO B COOTBETCTBUMU C MHCTPYKUMAMM W3roTOBUTENHA. ECnu He ykazaHO MHOE, OHO CoeaMHSETCA
C ucnbiTaTenbHbiM 060PYAOBAHUEM COMMACHO YKa3aHUSM U3roTOBMTENS, MPEACTaBMSIOWMM HOPMAarbHbIe
YCMNOBUA 3KCNyaTaumm Ansg BbIXOAHONW Lenu (Hanpumep, coeAuHEeHe C aBTOMaTUYECKUM BhIKModYaTenem),
ANsi NPOBEPKN U3MEHEHUS TEKYLLIErO COCTOSIHUSA BbIX04a U KOMOUHMPOBaAHHOMO BpemeHu (cm. M.2.2.2.2).

M.8.3.2 YcnoBuA uUcCnNbITaHMA A58 MOAYSIbHbIX YCTPOMCTB 3alMTbl OT OCTAaTOYHOro Toka Ges
MCTOYHMKA HaNpPsXKeHUA

B cootBetcTBUM ¢ B.8.2.2.

M.8.3.3 YcnoBus ucnbiTaHMA AONA MOAYJbHbIX YCTPOWCTB 3awWMTbl OT OCTATOUYHOrO TOKAa
C UCTOYHUKOM HanpsXkeHus

McnbiTaHua cnegyet npoBOAUTL CO CReayoLWMMN 3HAYEHNAMMN:

- 0,85 MWHMMAaNbLHOTO HOMMWHASIBHOTO 3HAYEHWUA HAMPSXKEHMA WUCTOYHMKA MUTAHMA ANA UCMbITAHUA,
onpeaeneHHbix B M.8.3.4 n M.8.3.5.2;

- 1,1 MakCUManbHOrO0 HOMMHAMBLHOIO 3HAYEHWUS] HAMPSPKEHWA MCTOYHMKA NUTAHUA ANA UCMLITAHWA,
onpeaerneHHbix B M.8.3.5.3.

McnbiTaHna mMoaysbHbIX YCTPOWCTB 3aluThl OT OCTATOMHOIO TOKA C AMana3oHOM HOMUHAIbHbIX YacTOT
cneayeT NpoBOAUTb C HAUOOMbLUEN M HAMMEHbLLIEN YacTOTOW AnanasoHa. OgHaKo, YTO KacaeTcsl MOAyMNbHbIX
YCTPONCTB 3aLUMTbl OT OCTATOYHOro TOKa ¢ HOMUHaNbHOM YacTtoTon 50 1 60 U, cunTaeTcs, YTO UCMLITAHUSA C
50 n 60 'y Bknto4atoT B cebs1 06€e 3TM YacTOoThl.

M.8.3.4 UcnbiTaHua 6e3 Harpy3ku npu Temnepartype (20 + 5) °C

M.8.3.4.1 Obwue nonoxeHus

C coeanHeHusiMu, BbIMOMHEHHbIMU NO pucyHkam M.1, M.2 nnu M.3, moaynbHOE yCTPOMCTBO 3aLUUThI
OT OCTaTOMHOr0 TOKa [0MMKHO COOTBETCTBOBATbH TPebOOBaHUAM MChbiTaHWii B cooTBeTcTBUMM ¢ M.8.3.4.2,
M.8.3.4.3 n M.8.3.4.4, a Takke TpeboBaHusaM ucnbitanusi no M.8.3.4.5, Tam, rae npumeHUMo.

Bce aTu ucnbiTaHus NpoBOAATCA Ha OAHOM MyTH Toka. Kaxkgas npoBepka AOmkHA BKoYaTb B cebsA Tpu
U3MEpPEHUs, eCrim NPUMEHUMO.

Ecnu He yka3aHo uHoe:

- ANA MOAYMbHbIX YCTPOWCTB 3alumMTbl OT OCTATOYHOrO TOKA, C yCTaBKaMKM OCTAaTOYHOro paboyero Toka
Ha OCHOBE HENPEpPbIBHOrO W3MEHEHUS MMM OUCKPETHbIX 3HAYeHWW, MUCNbITaHWA CchegyeT MNpOBOAUTL
C HanbonbLIEN M C HAMMEHBbLUEN YCTABKON, a TAKXKE C MPOMEXYTOYHON YCTAaBKOW;

- ANs MOAYMbHbIX YCTPOWCTB 3aliMTbl OT OCTATOYHOrO TOKA C pPEerynupyemon 3aaepXKOW BPEMEHM,
3ajeprkka BpeMeHW A0IkHa OblTb YCTAHOBIIEHA HA MUHWMASIbHOE 3HAYEHWe.

M.8.3.4.2 NpoBepka (hpyHKLMOHUPOBAHUA B Crlyyae paBHOMEPHOIO NOBLIWEHUA OCTAaTOYHOrO TOKa
(pucyHok M.1)

Koraga ucnbitatencHble BolknodaTenn S1 n S2, a Tarke Sa, ecnu NPUMEHSIOTCH, HaxXoAATCS B 3aMKHYTOM
MOSOXEHWN 1 KOraa MOAySIbHOE YCTPOMCTBO 3aLUMThl OT OCTATOMHOMO TOKa HAaXOAMTCH B COCTOSIHUM FOTOBHOCTHM K
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paboTe, OCTaTOUHbIA TOK PABHOMEPHO MOBLILLAETCS, HAa4YMHAsA OT 3Ha4YeHus He Bbiwe 0,2/, A0 3HaYeHus /4,
B TeueHue npubnuautenosHo 30 c. BoinonHseTca Tpu namepeHuns, npuBoasLLMe K USMEHEHUIO TEKYLLIErO CO-
CTOSIHMSA BbIXOAA.

Tpu N3MEPEHHbIX 3HAYEHUSA JOIMKHbI HAXOAUTLCA MeXAY HOMUHATNbHbLIM OCTaTOYHbIM HEPABOUYUM TOKOM
IAno n IAn-

M.8.3.4.3 NpoBepka hyHKLIMOHUPOBAHUSA B Crlyyae NPUOIIMKEHUA K OCTaTOYHOMY TOKY (pucyHokK M.2)

MoaynbHOe yCTPOWCTBO 3aLUMTbl OT OCTATOYHOIO TOKA COEAMHSIETCS C YCTPONCTBOM OTKITHOYEHMS, CneLm-
PUUMPOBAHHLIM W3rOTOBUTENEM, M YCTaHABMUBAETCS B KOHTPONMMPYeMOW uenu. XapakTepuCTUKM 3TOro
YCTPOMCTBA AOJMKHbI ObITb YKa3aHbl B OTYETE 00 UCMbITAHUSAX.

Korga ucnbitatenbHasa uenb oTkanmbpoBaHa HA HOMUHANBLHOM 3HAYEHUKM OCTAaTOYHOrO paboyero Toka Iy,
(MM Ha KaXkayl cneumanbHYK YCTaBKy OCTaTOYHOro pabodero Toka, ecnu NpUMEHMMO) U KOrga UcChbiTa-
TENbHbIA BbIKMOYaTENb S2 U YCTPONCTBO OTKIOYEHMS HAaXOAATCA B 3aMKHYTOM NOJNOXXEHUU, BbIKIOYaTENN
S1 1 Sa (ecnv NpUMEHATCA) O4HOBPEMEHHO 3amblikatoTcs. KoOMOMHMpOBaHHOE BPEMS U3MEPSIETCS TpU pasa.

Hu oauH n3 3amepoB He AOMKEH NPeBLIWATL NpeaenbHoe 3HavyeHue, onpegenedHoe ana l,, no M.4.2.

M.8.3.4.4 MNMpoBepka PYHKUMOHUPOBAHUA B Crlyyae BHE3ANHOro BO3HUKHOBEHUA OCTAaTOYHOrO TOKa
(pucyHku M.2 n M.3)

MoaynbHOe yCTPOMCTBO 3alUmMThl OT OCTATOYHOrO TOKA COEAMHAETCA C UCMbITaTeNbHbIM 000pYA0BaHNEM
B cooTBeTcTBUM ¢ M.8.3.1.

Korga ucnbiTatenpHasa uenb oTkanubOpoBaHa Ha KaK4oe M3 3HA4YeHWW OCTaTOYHOro paboyero Toka /,
B COOTBETCTBUM C M.4.2, xoraa ucneiTaTenbHble BbikMoYarenun S1 U Sa, ecnu NPUMEHAIOTCA, U UCMbITa-
TenbHOe 00opyaoBaHWE HaxoAATCA B 3aMKHYTOM MOSIOXKEHMU W KOrAa MOAYNbHOE YCTPOWCTBO 3alUuThbl
OT OCTATOYHOrO TOKa roTOBO K paboTe, OCTATOYHbLIN TOK BHE3AMNMHO CO34aEeTCHA C MOMOLLBIO 3aMbIKaHUS UCTbI-
TaTenbHOro BblkNovaTens S2.

BbInonHAeTCA Tpu U3MepeHusi BpemeHn cpabaTbiBaHMA U KOMOMHMPOBAHHOIO BPEMEHU (ecnu npume-
HUMO) C KaXXObIM 3HAYEHUEM !

- HW OAHO M3 3HAYeHUi BpeMeHu cpabaTbiBaHUS HE AOJDKHO MPEBbILIATE 3HAYEHUS, YKa3aHHbIE U3roTo-
BUTENEM;

- HW OQHO M3 3HAYEHMIN KOMOWHMPOBAHHOIO BPEMEHU HE AOSMKHO MPEBbILATEL Npeaernsl B COOTBETCTBUM
cM.4.2.

M.8.3.4.5 Mpoeepka npenenbHOro BpeMeHU HecpabaTbiBaHMA MOAYNbHbIX YCTPONCTB 3alMUTbI
OT OCTAaTOYHOro TOKa C 3aA€ePXKKON BpeMeHU (PUCYHOK M.3)

MoaynbHOe yCTPOMCTBO 3alLmMTbl OT OCTATOYHOrO TOKA COEAMHAETCA C UCMbITaTeNbHbIM 000pYA0BaHNEM
B cooTBeTCcTBUM ¢ M.8.3.1.

Korga ucnbitaTenbHas Lenb 0TKanubpoBaHa Ha 3HaveHue 2/,,, ucnbiTaTenbHbIE BblkMovaTenn S1 u Sa
(ecnu NPUMEHAIOTCA) HAXOAATCA B 3aMKHYTOM MOMOXEHUM U MOAYMBHOE YCTPOMCTBO 3aLUUTbl OT OCTaTOYHO-
ro Toka rotoBo k paboTe, CO34aE€TCA OCTATOMHbIA TOK C MOMOLLbLIO 3aMblKaHUA BbIKNOYaTena S2 B TeYeHue
BPEMEHU, PaBHOrO npeaenbHOMY BPeMeHW HecpabaTbiBaHWs, 3asiBIIEHHOMY W3rOTOBUTENEM, B COOTBET-
cTBum c M.4.2.

McnbiTanne BoinonHaetca 3 pasa. MoaynbHOE yCTPOWCTBO 3alUMTbl OT OCTATOYHOrO TOKA HE AOMKHO
cpabarbiBaThb.

Ecnn moaynbHOE yCTPOWCTBO 3alUMTbl OT OCTATOYHOIO TOKA MMEET PEerynupyemyto yCTaBky Toka u/mnm
perynupyemMyto 3aaep>kky BPEMEHU, UCMbITAHME NPOBOAUTCA, B 3aBUCUMOCTU OT MPUMEHEHUSA, C HAUMEHbLUEN
YCTaBKOMN OCTATOYHOro pabo4vero Toka u ¢ MakCuMarnbHOW U MUHUMATbHOW YCTABKON 3a4€P>XXKN BPEMEHMU.

M.8.3.5 UcnbiTaHusa ¢ npegenamm TeMmnepartypbl

M.8.3.5.1 Obwme nonoxeHus

B cootBetcTBMM € B.8.2.5.

M.8.6.5.2 UcnbiTaHMe Ge3 HArpy3ku npu Temnepartype MuHyc 5 °C

B coorsetctBun ¢ B.8.2.5.1, HO B cooTBeTcTBUM ¢ M.8.3.4.4 n M.8.3.4.5, ecrnin npumeHumo.
M.8.3.5.3 UcnbiTaHMe noa Harpy3komn npm Temneparype nmoc 40 °C

B cootBeTcTBUM ¢ B.8.2.5.2.

Mocne AOCTMXEHUS YCTOMYMBOIO TEMMOBOMO pPeXMMa MOAYINbHOE YCTPOMCTBO 3aLUThl OT OCTaTOMHOro
TOKa noaBepraeTcs ucnbitaHusam B cootsetcreum ¢ M.8.3.4.4 u M.8.3.4.5, ecnu npumeHnmo.

137



FOCT IEC 60947-2-2014

M.8.4 MpoBepka 311eKTPOU3ONIALMOHHBLIX CBOMCTB

M.8.4.1 MpoBepka HOMMHANLHOrO UMNYNILCHOTO BblAEPXNMBAEMOr0 HanpsKeHUsA

M.8.4.1.1 OGwure NonoxeHus

MoayrnbHOe YCTPOWCTBO 3aLUMTLI OT OCTAaTOMHOIO TOKa AOMKHO COOTBETCTBOBATL TpeGoBaHusam no M.7.2.5.
McnbiTaHus cnesyet NpoOBOAUTL BO BCEX MO3ULIMSAX BCOMOraTeNbHbIX KOHTAKTOB.

Wcneirannsa npoeoaATcs B cootBeTcTBUM € IEC 60947-1 (nyHkT 8.3.3.4), CO cneayommMm 4ONONHEHUSAMU.

M.8.4.1.2 NMpoBepka HOMUHASNIBHOrO UMNYNbLCHOIO BbIAEPXKUBAEMOIrO HaNPSHXKEHUA B OTHOLIEHUU
KOHTPONMpPyemMoun Lenu
M.8.4.1.2.1 UcnbiTaHua ANA MOAYNbHOIO YCTPOMCTBA 3aWMUTbl OT OCTAaTOYHOrO TOKa Te PMUHASILHOIO
TMna
McnbiTatensHoe HanpsikeHne B cooTBeTcTeuM ¢ M.7.2.5 npumensietcs no IEC 60947-1 (nyHkT 8.3.3.4.1,
nepeyuncneHue 2)).
M.8.4.1.2.2 VcnbiTaHUA ANA MOAYJSIbHbIX YCTPOMCTB 3alyUThbl OT OCTAaTOYHOIO TOKA CO CKBO3HbIM
NpoOBOAOM
McnelTaHne npoBoAUTCA C CEHCOPHbIM 3MIEMEHTOM, YEPE3 KOTOPbIA NPOXOAUT HEU3ONMPOBAHHAS LUMHA,
YCTAHOBMEHHaA B COOTBETCTBUW C UHCTPYKLMSAMU U3FOTOBUTENS.
McnbiTatensHoe HanpskeHue no M.7.2.5 npumeHsieTcs cneaytowmm o6pasom:
a) Mexay BCEMM MPOBOAAMW KOHTPONMMPYEMOW Lenu, COEAWHEHHbIMW BMECTE, U MOHTAaXHOW nnartomn,
€CNn CEeHCOPHbIE AMEMEHTbl CMOHTUPOBAaHbI OTAESBHO;
b) mexagy BCceMu NPOBOAAMM KOHTPONMPYEMOI LENU, COEAUHEHHBIMU BMECTE, U KOPMYCOM YCTPOWCTBA
00paboTKM AAHHBIX UM €70 MOHTaXXHOW NNAaTon, €CNN CEHCOPHbLIE 3NEMEHTbI BCTPOEHDI;
C) Mexay Kaxaow BCnomoraTenbHON Lenbio 1
- KOHTPOSIMPYEMOMN LIEMbIO;
- KOPNYyCOM MINIM MOHT@XHOW NMaTon MOAYNbHOIO YCTPOWCTBA 3aLUMTLI OT OCTATOYHOrO TOKA.

M.8.4.1.3 MNpoBepka HOMUHANLHOrO MMNYJNLCHOTO BbIAEPXKUBAEMOr0 HANPSXKEHUA LIeNU UCTOYHUKA
HanpsXXeHUs (eCcnu NPUMeHseTcs)

Ecnu uenb CTOYHWUKA HAMPSXKEHUS MUTAETCA HENOCPEACTBEHHO OT KOHTPONIMPYEMON LIENU, UCTILITAHUA
nposoasTcs B cootsercTeun ¢ M.8.4.1.2.1.

Ecnu Luenb UCTOYHMKA HAaNPSXEHUA He MUTAETCH OT KOHTPONMPYEMOM LIENU, UCNBITAaTENIbHOE HanNpsXkeHue,
onpegenexHoe B IEC 60947-1 (tabnuua 12), npuMeHsieTcs Crieayowmm o6pasom:

a) Mexgy BCEMM BblIBOAAMW WCTOYHMKA NWUTAHUA AN LENU UCTOYHWKA HaNPSHKEHWUS, COeAUHEHHbIMU
BMECTE, U KOPNYyCOM UMW MOHTA&XHOW NNaTon MOAYNbHOrO YCTPOCTBA 3aLLUMUTLI OT OCTAaTOYHOIO TOKA;

b) mexay kaxabiM BbIBOAOM UCTOYHMKA MUTAHWA AN LenU UCTOYHUKA HAaNPsHKeHWS U APYTMMKU BbIBOAAMM
MCTOYHUKA NUTaHUA, COeANHEHHbIMU BMECTE U COEAUHEHHBLIMU C KOPNYCOM MAN MOHTAXXHOW NNaTon MOAYMNb-
HOro YCTPOMCTBA 3aLUuThl OT OCTATOYHOrO TOKA.

M.8.4.2 Cnoco6HOCTb Lienei, COeAUHEHHbIX C KOHTPONIMPYEMON LIENbIO, BblAEPXKUBATb HaNPsHKeHns!
NOCTOAHHOrO TOKa B pe3yrbTaTte U3MepeHU U3onsaLmum

HeoBxogMMOCTb Takoi MPOBEPKM MOAYIMbHLIX YCTPOWCTB 3allMThl OT OCTATOYHOrO TOKAa, KOTOPLIE
HEBO3MOXHO OTCOEAUHSTb BO BPEMS SKCMyaTaLum, HaXO4UTCH HA PACCMOTPEHUN.

M.8.5 MpoBepka (PYHKLIMOHMPOBAHUA UCNbITATENILHOIO YCTPOUCTBA C NpeAenbHbIMM 3HaYEeHUAMMU
HOMUHANbLHOrO HanpsXKeHUN

B coorBeTtcTBUM C B.8.4, C 3aMEHON HOMWHAMBHOTO HAaMPSXKEHWA HOMUHASIbHBIM HaNPSHKEHNMEM UCTOY-
HMKa nutaHusa. AcnelTaHusa MOAYNbHOMO yCTPOMCTBA 3aluMTbl OT OCTATOMHOrO TOKa CredyeT NpPOBOAUTL
B COEAUHEHUN C UCNbITATENbHLIM 060pYyaOBaHMEM B cooTBeTCTBUM ¢ M.8.3.1.

M.8.6 lMpoBepka npeaeribHOro 3Ha4YeHUA Hepaboyero Toka B YCHOBMUAX MEpPerpysku no TOKy
B criyyae ogHo(a3HOM Harpysku

MogaynbHoe yCTPOMCTBO 3alUyThl OT OCTATOMHOIO TOKA MOAKIIOYAETCS B COOTBETCTBMU C pUCYHKOM M.4, a),
pucyHkom M.4, b) unu pucyHkom M.4, ¢), B 3aBUCUMOCTM OT NPUMEHEHUS, yaenss ocoboe BHUMaHME pas-
MELLEHWNIO NMPOBOAOB ANS TUNa CKBO3HbIX NPOBOAOB COrMACHO MHCTPYKLUUSAM U3rOTOBUTESS, C PA3OMKHYTbIM
BblKntovaTenem S1.

3arem BblkIo4aTenb Sa, eCnv NPUMEHSETCH, 3aMbIKAETCs, M MPUMEHSETCA HanpsbxeHue Us.

McneiTaHne nposogautca B cooTeeTcTBum ¢ B.8.5, ¢ Tokom 6/,. OnA MOAYNbHLIX YCTPOMCTB 3aLiMThl
OT OCTaTO4yHOro TOKa C OTAENbHO CMOHTUPOBAHHBLIMM CEHCOPHbIMWU 3fiEMEHTaMM MUCMbITaHWe cneayeT
NPOBOAUTL C HAMMEHbLUMM 3HAYEHUEM YCTaBKU OCTAaTOYHOIO TOKA, 3asiBIIEHHbIM U3rOTOBUTENEM.

M3meHeHns COCTOSAHUA MOAYSbHOTO YCTPOMCTBA 3aLUMThl OT OCTATOYHOIO TOKA NPOUCXOAUTL HE AOSMKHO.
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M.8.7 ConpoTtuBneHue HexenareribHOMY pacuenneHuio B pe3ynbTaTe TOKOB MNeperpysku,
BO3HUKAKOWMUX U3 UMNYFIbCHbIX HANPSXKEHUI

M.8.7.1 O6LwmMe nonoxeHus

Ons MoAynbHbIX YCTPOWCTB 3alyuTbl OT OCTATOYHOrO TOKa C PErynMpyemMon 3ajep>kkou BpemMeHu
3ajepKka BpeMEeHU JOIKHA ObITb YCTAHOBMEHA HA UX MUHUMYM.

M.8.7.2 lNMpoBepka CONPOTUBSIEHMA HeXerlaTerlbHOMY pacuensieHu0 B criyyae npUsioXXeHus
Harpy3Ku ceTeBOro €MKOCTHOro CONpPOTUBJIIEHUA

B cooTtBeTcTBUM ¢ B.8.6.1, ¢ 3ameHOI pucyHka B.5 (npunoxexue B) pucyHkom M.5.

M3mMeHeHWe CoCTOSAHWA MOAYMbHOrO YCTPOWCTBA 3aLlMThl OT OCTAaTOYHOTO TOKa NPOUCXOAUTL HE JOIDKHO.

M.8.7.3 TMpoBepka CcONPOTUBIIEHUA HexXenaTteribHOMY pacuensieHul0 B Ccriyyae MUCKpPOBOro
nepekpbITUA 6e3 nocneayrowWero Toka

B cooTtBeTcTBUM € B.8.6.2, ¢ 3ameHON pucyHka B.7 (npunoxxexue B) pucyHkom M.6.
M3MeHeHWe COCTOSIHUSA MOAYMbHOIO YCTPOWCTBA 3aLUMTbl OT OCTATOMHOMO TOKA NPOUCXOAMUTb HE 0MKHO.

M.8.8 NpoBepka NnoBeAEHUA B CrlyYyae TOKa 3aMblKaHUSA HA 3€MJIH0 C COCTaBIIAKLWEN NOCTOSAHHOIO
TOKa

M.8.8.1 O6uue nonoxeHusa

MpumeHsaoTca ycnosua ucneiTaHuin B cootsetcreun ¢ M.8.3.1, M.8.3.2 n M.8.3.3.
Buiknovatenn S1 u S2, a Takke Sa, eCnum NPUMEHSIOTCHA, HaxXO4ATCA B 3aMKHYTOM MOJSIOXKEHUU, U
MOAYNbHOE YCTPOMCTBO 3aLUMThl OT OCTATOYHOrO TOKa roTOBO K paboTe.

M.8.8.2.3 lMpoBepka (PYHKLUMOHUPOBAHUA B Criyyae BHE3anHOro BO3HUKHOBEHMSI OCTATOYHOrO
NyNbCUPYIOLEro NOCTOAHHOIO TOKa

B cooTtBeTcTBUM € B.8.7.2.2, CO cneaylowmumm U3MEHEHUSMMU.

McnbiTatensHasa uenb 40SMKHA COOTBETCTBOBATL PUCYHKY M.8 unu M.9, B 3aBMCUMOCTM OT NPUMEHEHUA.

M.8.8.2 MoaynbHOe yCTPOMCTBO 3aWUTbl OT OCTATOYHOIO TOKa TMna A

M.8.8.2.1 O6wue nonoxeHusa

MogaynbHoOe yCTPOWCTBO 3aLUMUThl OT OCTAaTOYHOrO TOKa TMna A AOJMKHO COOTBETCTBOBAThL TPeOOBaHUSAM
UcnbITaHui B cootBeTcTBum ¢ M.8.8.2.2-M.8.8.2.5.

[na MoaynbHbIX YCTPOMCTB 3aLLUMTbl OT OCTATOYHOrO TOKa, PYHKLUMOHUPOBAHME KOTOPbIX 3aBUCUT OT UCTOY-
HUKA HanpPsHKeHUs1, UCNbITaHUA NPOBOAATCA CO 3Ha4veHusamn 1,1 n 0,85 HOMUHANBHOIO HAMPSHKEHUST NCTOY-
HUKa HanpspkeHua Us.

M.8.8.2.2 lNpoBepka (PYHKUMOHMPOBAHUA B Crlyyae HENPEpPbIBHOrO MOBLIWEHUA OCTAaTOYHOrO
NyfbCUPYIOLLETO NOCTOAHHOIO TOKA

B cootBeTcTBUM ¢ B.8.7.2.1, C 3ameHOI pucyHka B.8 (npunoxeHue B) pucyHkom M.7.

Boikntowatenn S1 u S2, a Takke Sa, eCrnum NPUMEHAIOTCHA, HAXO0AATCA B 3aMKHYTOM MOMOXEHUKN, U
MOAYbHOE YCTPONCTBO 3aLMThl OT OCTATOYHOIO TOKa roTOBO K paboTe.

M.8.8.2.3 lMpoBepka (PYHKLUOHUPOBAHUA B Crlyyae BHE3anHOro BO3HUKHOBEHUS OCTAaTOYHOro
NyfbCUPYIOLLETO NOCTOAHHOIO TOKA

B cootBeTcTBUK € B.8.7.2.2, CO cneaylowmMmMmmn n3MeHEHUSMN.

McnbiTatensHasa uenb 40SMKHA COOTBETCTBOBATL PUCYHKY M.8 unu M.9, B 3aBMCUMOCTN OT NPUMEHEHUA.

MpoBepka BLINOMHAETCA B ABA 3Tana:

- BO BpPeMS NEPBOro arana MOAynbHOE YCTPOWCTBO 3aLLUMTbl OT OCTATOYHOTO TOKA COEAUHSAETCA C u3me-
puTenbHbIM NPUGOPOM UHAMKALMN U3MEHEHUA TEKYLLIETO COCTOSAHUS BbIX0AA;

- BO BPEMSA BTOPOro arana MOAYINbHOE YCTPOMCTBO 3alMTbl OT OCTaTOMHOIrO TOKA COEAUHSAETCS C YCTPOW-
CTBOM OTKITIOYEHUS, CneuuuumupoOBaHHbIM U3rOTOBUTENEM, U YCTAaHABIMBAETCH B KOHTPONUPYEMON LIEMW.
XapakTepucTuKn 9TOr0 yCTPOWCTBA OTKIMIOYEHUSA AOIDKHBI ObITb yka3aHbl B OTYETE 00 UCTBITAHUAX.

Boikntouatenu S1 u Sa, ecnu NpUMEHAKTCS, HAXOAATCA B 3aMKHYTOM MOJIOXEHUU, U, KOraa MoaynbHOe
YCTPOMCTBO 3aLUmMTbl OT OCTATOYHOrO TOKa roTOBO K paboTe, BHE3arnHO CO34aeTcs OCTaTOYHbIA TOK C MOMOLLbHO
3aMblkaHua Bbiknovatena S2.

McnbiTaHne npoBOAUTCA C KaXKAbIM YCTAHOBMEHHLIM 3HAYEHUEM OCTATOYHOTO TOKA:

- ANS NepBOro arana — HW OQHO U3 U3MEPEHHbIX 3HAYEHUI BPEMEHU CpabaTbIBAHUS HE AOJHKHO NPEBbI-
LwaTh 3HAYEHUS], YKA3aHHbIE U3rOTOBUTENEM ANA BPEMEHU PEAKLMU TOJNBKO MOAYMLHOrO YCTPOWCTBA 3aLUUThI
OT 0CTaTOYHOro TOKQ;

- AN BTOPOro 91ana — HU OHO W3 3Ha4YeHUIi KOMOUHUPOBAHHOTO BPEMEHU, €CIIM NPUMEHSETCS, HE AOJHKHO
npeBbILWAaTh NpeaenbHble 3HaYeHna B cooTBeTcTBUN ¢ M.4.2.1.
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M.8.8.2.4 MpoBepka hyHKLIMOHUPOBAHUA NOA HArpy3KOU NPU UCXOOAHOW TemnepaTtype

MosTOpsIOTCA MCNbITaHUA no M.8.8.2.2, npu 3TOM MUCNbITLIBAEMbI MyTb TOKA M BTOPOI MyTb TOKA
MOAYNbLHOro YCTPONCTBA 3aLLMTbl OT OCTATOYHOIO TOKA HarpyeHbl C HOMUHasIbHbIM TOKOM, U TOK CO3JaeTcs
HEenocpeacTBEHHO Nepes UCNbITaHUEM.

MpuMeyvyaHune — MpUNOXEHUE HArPy3KU ¢ HOMUHANBHLIM TOKOM He U30BpaXKeHo Ha pucyHke M.7, c).

M.8.8.2.5 MNpoeepka (pyHKLMOHUPOBAHUA B Criyyae OCTAaTOYHOIO MyJbCUPYHOWErO0 NOCTOSIHHOrO
TOKa C HanoXeHueM CrraxeHHoro NOCTOAHHOro Toka 6 MA

B cooTteeTtcTBuM ¢ B.8.7.2.4, co cneaylowmuMu M3MEHEHNSAMU.

UcnbiTaTenbHas Lenb JosmkHa COOTBETCTBOBATL pucyHKy M.10, a), pucyHky M.10, b) unm pucyHky M.10, c)
B 3aBWCHMOCTMW OT NPUMEHEHUS.

M.8.8.3 MoaynbHoe yCTPOMCTBO 3aliUTbl OT OCTAaTOYHOrO TOKa TUna B

M.8.8.3.1 Obwume nonoxeHun

B pononHexnue Kk ucnbitaHuaM no M.8.3.4 u M.8.3.5 moaynbHble YCTPOICTBa 3aLUMTblI OT OCTATOYHOrO
Toka Tuna B fosmkHbl cooTBETCTBOBAThL TpeboBaHmAm ucnbitanuin no M.8.8.3.2-M.8.8.3.6. ina moaynbHbIX
YCTPOWCTB 3aLUMThl OT OCTAaTOYHOIO TOKA C UCTOMHUKOM HanpPsDKEHUA STU UCMbITAHWA NPOBOASATCA CO 3HaYe-
HuamMu 1,1 n 0,85 HOMUHANBEHOIO HaMPSXKEHUA NCTOYHMKA MUTAHUA.

M.8.8.3.2 TlMpoBepka (YHKLUMOHUPOBAHUA B Criyyae MEAJSIEHHOrO YBEJIMYEHUS OCTATOYHOro
CIMaXXeHHOro NOCTOSAHHOIO TOKa

McneiTatenbHaa uens AOSMKHA COOTBETCTBOBATb PUCYHKY M.11, npu 3TOM BbIKMoyatenum S1 un S2,
a Takke Sa, ecnu NPUMEHSIIOT, AOMKHbI OblTb 3aMKHYTbI. Ka)abIi NMyTk TOKa UCNbITLIBAETCA ABaXAbl B NMOMO-
XeHuu | n aBaxkabl B nonoxeHuu |l Beiknoyarena S3.

OcTaTo4HbIN TOK, HAYUHAA C HYMA, AOMDKEH NOCTENEHHO YBENUYNBATLCA A0 2/4, B Te4eHue 30 ¢. Cpaba-
TbIBAHUE JOMMKHO NPOUCXOAUTb Mexay 3HadeHuammu 0,5 u 2/,,.

M.8.8.3.3 lNpoBepka (PYHKUMOHMPOBAHUA B Criyyae BHE3AMNHOr0 BO3HUKHOBEHUA OCTATOUHOro
CraXXeHHOro NOCTOAHHOIO TOKa

UcnbiTaTenbHasa uenb AoMmkHa COOTBETCTBOBaTL pucyHkam M.12 n M.13.

MpoBepka BLINOMHACTCA B ABa dTana:

- BO BPEMs NepBoOro arana MoayrnbHOE YCTPOMCTBO 3aLLUThl OT OCTAaTOMHOIO TOKa COEAUHAETCA C u3Mme-
pUTENbHBIM MPMGOPOM, OTOBpaXKAOLLMM TEKYLLEE COCTOSIHUE BbIX0AA;

- BO BpPEeMsi BTOPOro arana MoAynbHOe YCTPOWCTBO 3aLuMThl OT OCTAaTO4HOIO TOKa COEAUHAETCA C YCTPOU-
CTBOM OTKIIOYEHWS TOKa, CneuuduLMpoBaHHbIM U3rOTOBUTENIEM, U YCTAHABIIMBAETCA B KOHTPONUPYEMOM
uenu. XapakTepuCTUKN 3TOr0 yCTPOMCTBA OTKITIOYEHUSI AOIDKHBI ObITh YKa3aHbl B 0T4YETE 06 UCNbITAHUAX.

Korga uenb Hagnexawmm obpasom oTkanubpoBaHa Ha 3HAYEHUS!, YKaszaHHble aanee, cO BCNOMoOra-
TenbHbIM BbIKNoYaTtenem S1 unu Sa B 3aMKHYTOM MOJIOXKEHUM U KOTAA MOAYNbHOE YCTPOWCTBO 3aLLMThI
OT OCTaTO4HOro TOKA roToBO k paboTe, BHE3AMHO CO3/1aeTCsl OCTATOUHbINA TOK C MOMOLLBIO 3aMblKaHWSA BbIKIIO-
yaTtens S2.

McnbiTaHne npoBOAUTCA C KaKAbIM 3HAYEHMEM OCTATOYHOTO TOKA, ykasdaHHbIM B Tabnuue B.1, ymHo-
YKEHHbIM Ha ABa.

BbInonHAKTCA ABa M3MepeHUs BpeMeHU cpabaTbiBaHUst AN KAXKAOr0 3HAYEHUS, NPU 3TOM BCHOMOra-
TenbHbIN BblkMOYaTenb S3 A0MKEH HAXOAUTBLCA B NONOXEHUM | Ansi NEPBOro U3MEPEHUS U B NOnoXeHuu |
ANs BTOPOro M3MepeHus:

- ANa NepBoro atana — HW 0AHO U3 NOSYYEHHbIX 3HAYEHUI HE AOIDKHO NPEBbLILLATL 3HAYEHUS, YKA3aHHbIE
U3roTOBUTENEM AN BPEMEHU cpabaTbiBaHUSA TONBKO MOAYIbHOIO YCTPOWCTBA 3aLLUMThl OT OCTATOYHOrO TOKA;

- AN BTOPOro 9Tana — HW OAHO W3 3HAYEHWUI KOMOUHUPOBAHHOTO BPEMEHU, €CU NPUMEHSIETCS, HE AOMKHO
npeBbILaTh NpedesnbHble 3HayeHus no M.4.2.1,

M.8.8.3.4 MNMpoBepka PYHKLUMOHMPOBAHUA B Crlyyae MeASNieHHOro yBeSIMYeHUA OCTaTOMHOro TokKa,
BO3HUKaIOWEro B pesynbTare c60s B LENU, NUTaeMON C NOMOIbLIO TPEXUMNYSbLCHOTO 3Be34006pa3HOro
COoeIMHEHUA UMK WEeCTUMMNYSIbCHOro MOCTOBOIO COeAUHEHUA

McneiTaTensHasa uenb A0OfmkHa COOTBETCTBOBATb pUCYHKY M.14, npu 3tom Bblknmoyatenu S1 u S2,
a TaKke Sa, ecnu NPMMEHSIOT, A0MXKHbl OblTb 3aMKHYTbI. VicnbiTaHWEe 40MMKHO ObiTb BLIMONMHEHO ABAXAbI.

[na kaxxaoro ucnbiTaHus cnegyet NOCTENEHHO yBENMYMBATL TOK, HA4YMHAas € HyNs, A0 2/, B TeueHue 30 c.
CpabaTbiBaHUe JOJKHO MPOUCXOAUTb MeXAy 3HaveHusmu 0,5 u 2/,,.
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M.8.8.3.5 MpoBepka (pyHKLMOHUPOBAHUA B Crlyyae MeASsIEHHOro yBerIM4eHUsi OCTaTOMHOro TOKa,
BO3HMKaWOLWEro B pesynbrare c60s B Uenu, NMTaeMol C NOMOLbID ABYXMMMYNIbHOFO MOCTOBOIO
mexaydasHoro coeguHeHus

McnbiTaTenbHaa uenb AOMKHA COOTBETCTBOBATbL PUCYHKY M.15, npu atom Bbiknoyatenu S1 mn S2,
a TaKke Sa, ecnu NPUMEHSIOT, AOSMKHbI HAXOAUTLCA B 3aMKHYTOM MONOXEHUU. cneiTaHue cneayet npoBo-
AWTb CO BCEMM BO3MOXHLIMM KOMOMHAUMSAMWM nap nyTen Toka AfA CEHCOPHOro SfieMEeHTa MOAYNbHOro
YCTPOMCTBA 3aLUMTbl OT OCTAaTOYHOrO TOKA.

[Ona kaxaoro UCnbiTaHUA TOK CrieyeT NOCTENEHHO YBENUYMBaATbL, HAYMHAA C Hyngd, u Ao 1,4/, B Tede-
Hue 30 c. CpabartbiBaHME AOMKHO NPOUCX0AUTL Mexay 3HaudeHusammn 0,5 n 1,4/,,.

MpumedaHue

1 YToOBI YNPOCTUTL UCNBITAaHNA AN1A OCTaTOYHbEIX TOKOB, cOo3jaBaeMblX cboem B uenu, nutaemoi nméo nocpen-
CTBOM ABYXUMNYJNBCHOrO MOCTOBOIO Me)K,El,deaaHOFO coejuHeHunA, nnbo nocpeancTBOM TPEXUMNYIbCHONO coeguHeHna
SBeap,OVI, nnbo nocpeCcTBOM WECTUMMNYSTIbCHONo MOCTOBOIro coeuHeHUA, npoBepKa q:\yHKLWIOHI/IpOBaHVIH npoBognTcA
TONbBKO C UCMONb30BaHNUEM MeANIeHHOro yBeliM4eHnA oCTaToO4YHOro Toka u ¢ q)aSOBbIM KOHTPOJIbHbIM YITIOM o = 0°.

2 YToObbI YNPOCTUTE UCNBITaHUA ANA OCTaTOYHbIX TOKOB, co3jaBaeMblX cboem B TpeXdDaGOBOVI BbII'IpHMJ'IEHHOVI
Lenu, npoBepka beHKLWIOHVIpOBaHVIH NpPoOBOAUTCA TOJTBLKO ANA TPEeXUMNYyNbCHONo CoeauHEeHUA 3Be3AoV|.

M.8.8.3.6 MpoBepka (hyHKLMOHMPOBAHUA NOA HArpy3KOM NPU UCXOQHOWU TeMmnepartype

MNoBTOpAOTCA ucnbiTaHus B cootseTcTBun ¢ M.8.8.3.2, M.8.8.3.4 n M.8.8.3.5, npu 3TOM UCNbITbIBAEMbIN
nyTb TOKa U BTOPOM NYTb TOKA MOAYSIbHOIO YCTPOWCTBA 3aLUUThl OT OCTATOYHOIO TOKA Harpy»atoTcs ¢ HOMU-
HasnbHbIM TOKOM.

M.8.9 MpoBepka noBeAEHUA MOAYIbHbLIX YCTPOUCTB C OTAESIbHO CMOHTMPOBAHHBLIMU CEHCOPHbIMU
35IeMEHTaMM B Crnyyae NnoBpeXAeHUSA COeAUHEHUSI CEHCOPHOTro 3fieMeHTa

M.8.9.1 OOwwune nonoxeHus

[na mMoaynbHbIX YCTPOWCTB 3aLUMThl TOKA C AMANAa30HOM HOMUHAMNbHbIX 3HAYEHWUIN UCTOYHUKA HaMNPSHKEHUS
UCMbITAHWUS crnegyeT NpPoBOAUTH ANS KaXAOro HOMWMHANBLHOTO 3Ha4YeHuss B COOTBETCTBUM ¢ M.8.9.2 unu
M.8.9.3, B 3aBMCMMOCTU OT NPUMEHEHUS, COTNAacHO MHCTPYKLMAM U3roTOBUTENS.

M.8.9.2 MeToa ucnbiTaHua 1

MoaynbHOe yCTPOWCTBO 3aLuyThbl OT OCTATOYHOIO TOKA AOIMKHO OblTb COEAUHEHO C BHELUHWM CEHCOPHbIM
SMEMEHTOM W HagnexawpmmMm obpaszom obecneynBaTbCa MMTAHMEM C KaXXKAbIM HOMUHASBHBIM HAMPSXKEHWUEM,
Kak nokasaHo Ha pucyHke M.16.

He pomkHO OblTb TOKA 3aMblkaHWsi, NPOXOAALLEro B CEHCOPHOM JaTyuMke, M UCMblTaTenbHasa Uenb
He JomkHa ObITb aKTUBMPOBAHA.

CeHCOpHbIE 9NeMEHTbI OTCOEAUHSIOTCSH, 1 MOAYNbHOE YCTPOWCTBO 3aLUWThbl OT OCTATOYHOIO TOKA AOMKHO
cpabaTbiBaTb UNKU NPeaoCTaBNsATb CUrHan, coodwawLmi 06 3TOM 0TCOeAUHEHUN.

MN3mepsaeTcs nHTepean BpeMEHU Mexay OTCOEAUHEHUEM U UBMEHEHUEM TEKYLLIEr0 COCTOSIHUS BbIX0Aa.

BbINOMHAOT TPU M3MEPEHMUSA; HU OAHO U3 U3MEPEHHbIX 3HAYEHUIN HE AOIDKHO NpeBbIwaTh 5 C.

M.8.9.3 MeTon ucnbitaHus 2

McneiTaHua cnegyet NpoBOAUTL Cleayowmum o6pasom:

a) BKIIOYAETCH UCNbITAaTeNbHOE YCTPOWCTBO. MoAynbHOE YCTPOWCTBO 3aluuMTbl OT OCTaTOYHOrO TOKa
[OIMKHO cpabaTbiBaTh;

b) ceHCOopHble 3nMeMeHTbl OTCOEAUHAIOTCA, U BKIMIOYAETCA UCNbLITATENbHOE YCTPOWCTBO. MoaynbHoe
YCTPOMCTBO 3aLUMTbl OT OCTAaTOYHOTO TOKa He AOMKHO cpabaTbiBaTh.

M.8.10 MpoBepka npeBbIWEHUA TeMNepaTypbl MOAYNbHbLIX YCTPOUCTB 3alUTbl OT OCTATOUYHOrO
TOKa TePMUHASIbHOIO TUNa

M.8.10.1 O6wwmne nonoxxeHns

Ecnu He yka3aHO MHOe, MOAYNbHOE YCTPOMCTBO 3aLUWTbl OT OCTATOYHOIO TOKa COeAUHSIETCA C COOTBET-
CTBYHOLUMMM MPOBOAAMM, NMONEPEYHOE CeYeHne KOTOopbIX ykaszaHo B IEC 60947-1 (tabnuupl 9, 10 n 11), n
dukcmpyeTcs Ha haHepHON NNMTEe, OKPaLLEHHOW B MATOBbIA YEPHbIN LBET, C TOMLWMUHON OKOS0 20 MM.

McnblTaHne cnegyet npoBOoAUTH B cpeje, 3alyeHHON OT OTKMOHSIOWErocs OT HOPMbl BHELUHEro
HarpeBaHUA NN OXNaXKaeHus.

M.8.10.2 TemnepaTtypa OKpyxaruero Bosgyxa
B cooteetcTBUU C IEC 60947-1 (nyHkT 8.3.3.3.1).
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M.8.10.3 MNpoueaypa ucnbiTaHuA

HcnbiTaHue JOMKHO NPOBOAUTLCA B COOTBETCTBMM C IEC 60947-1 (nyHkT 8.3.3.3.4) C HOMMHASbHBIM
TOKOM /.

Bo Bpems 3T0ro MCMbITaHWUA NPEBbILLEHNE TEMNEPATYPbI HE AOIDKHO NPEBLILLIATL 3HAYEHUS, NPUBEAEHHLIE
B IEC 60947-1 (Tabnuubl 2 u 3).

M.8.11 MpoBepKa MEXaHUYECKOWU N INIEKTPUYECKOM CTOMKOCTH

BbIxoa MOAYMNbLHOrO YCTPOWCTBA 3awWmMThl OT OCTAaTOMHOIO TOKA NMOABEPraeTCA UCMbITAHNSAM HA MEXaHU-
YECKYI0 U INEKTPUYECKYIO CTOMKOCTb, KOTOPbIE BKMNOYAIOT B ce0s:

- 500 gevictBuin 63 Harpy3ku, KOHTPONUPYEMbBIX UCTILITATENbHBIM YCTPOWCTBOM;

- 500 pencreuin 6€3 Harpy3ku ¢ NOMOLLLIO NPOXOXKAEHUSI HOMUHANbBHOTO OCTATOUYHOTO patoYero Toka /u,
no OAHOMY MyTU TOKA;

- 500 oencTBMI C HArpy3Kom, KOHTPOSNMPYEMbIX UCTLITATENbLHLIM YCTPOWCTBOM;

- 500 pencrBuii ¢ Harpy3kon ¢ NOMOLLBLIO NPOXOXAEHUS HOMUHANMBHOIO OCTATOMHOrO pabovero Toka /u,
no 0AHOMY MyTU TOKA.

McnbiTaHua ¢ Harpy3kon NpoBOAATCA B LENU, COOTBETCTBYIOLLENH HOMUHANBHOMY BbIXOAY, YKa3aHHOMY
U3roTOBUTENEM.

Mocne ucnbiTaHuin MoAYNbHOE YCTPOWCTBO 3aLLMThl OT OCTATOYHOIO TOKA HE AOIMKHO UMETbL NOBPEXAEHUS,
yXyALUuaooLme ero AanbHenLwyio akcnnyarauuio. Beixoa aormkeH ObiTb CNocobeH BbiaepXuUBaTb B Pa30MKHYTOM
MONOXXEHUN HanpsHXeHne, paBHoe ABYM €ro MakCMMarnbHbIM HOMUHAMbHBLIM 3HAYEHUAM, YKa3aHHbIM U3roTO-
BUTENEM.

MpumevyaHune

1 MNpoBepka He NPUMEHAETCA, ecnn BLIX0A NpefHa3HavyeH Ans crneunarnbHON Harpy3ku U He UMeeT HOMUHAaNBHOro
BbIXOAHOIo Hanps>XeHus.

,D,I'lﬂ MOAYNbHbBIX yCTpOﬁCTB 3awuTbl OT OCTaAaTOYHOro ToKa, UMetoLLnX bonee OAHOIMo HOMUHaNbLHOIO BbIXOoAa, cne-
AyeT NPOoBOAUTL AiBa UCTIbITAHUS:

- UCMbITaHWe ¢ HanbonbWWM HOMUHANBHBIM TOKOM C COOTBETCTBYHLLUUM HanpsPKeHUneMm,

- UCNbITaHWe ¢ HanBonNbLWWUM HOMUHANBHLIM HanpsXXeHneM ¢ COOTBETCTBYIOLLUM TOKOM.

MogynbHoe yCTPOWCTBO 3alUTbl OT OCTAaTOMHOMO TOKa JOMKHO ObITb CMOCOGHO YCMEeWwHO NPOXOAUTL UCMLITAHUA
no B.8.10.3.2.

2 Ecnu BbIX04 MOAYNBHOrO YCTPOMCTBA 3alyUThl OT OCTAaTOMHOrO TOKa UMEEeT NpUeMrieMblii HOMUHaNbHLIA Napa-
meTp AC15 B cootBeTcTBUMM C IEC 60947-5-1, UCNbITaHUS, ONMCaHHbIE B HACTOALEM NYHKTE, He 0bsi3aTenbHbI.

M.8.12 Mpoeepka noBegeHUs MOAYSbHbIX YCTPOUCTB 3auWUTbl OT OCTAaTOYHOIO TOKa B Crlyyae
c6051 UCTOYHUKA HaNPSXEHUA ONA MOAYNbHbIX YCTPOUCTB, KnaccuduunposaHHbix no M.3.2.2.1.

M.8.12.1 O6w e nonoxeHusa

Ona MoAynbHbIX YCTPOMCTB 3alUTbl OT OCTATOMHOIO TOKA C perynupyembiM OCTaTOYHbIM pabGoyvum
TOKOM UCMbITaHWe cneayet NPpoBOAUTb NPU HAMMEHbLUEN YCTaBKe.

Ons MOAynbHLIX YCTPOMCTB 3aLMThl OT OCTATOMHOrO TOKa C perynupyemMon 3aaep>KKo BpeMeHU Ucnbl-
TaHWe crneayeTt NPOBOAUTL C OAHON NOBON U3 YCTAHOBOK 3aAEPXKN BPEMEHMU.

MpuMeHsiemoe HanpshkeHne npeactaBnseT coboit HOMMHANBHOE HaNPSDKEHUE UCTOYHUKA HanpshkeHua Us.

Ona MOAynbHbIX YCTPOWCTB 3alyuUThl OT OCTaTOMHOrO TOKa C AMana3oHOM HOMMHAIbHBLIX HaNPSXKEHWUN
MUCTOYHMKA HaNPSXKEHUS UCNLITAHUSA crneayeT NpoOBOAUTH C MAKCUMAarnbHbIM U MUHMMATbHLIM 3HAYEHUAMU
AnanasoHa Hanps>XeHun.

M.8.12.2 OnpepneneHue npeaesnibHOro 3Ha4eHUsA UCTOYHUKA HaNPsXXKeHUsA

UcnbiTaHus cnegyeTt nNpoBOAUTL B COOTBETCTBUM C B.8.8.1, C 3aMeHON «HanpsXKeHUA IMHUNY «UCTOHHUKOM
HanpspkeHus» U «BbIBOAOB NMHUUY «BbIBOAAMMW UCTOYHUKA HANPSDKEHUSY.

M.8.12.3 NpoBepka aBTOMaTU4YECKOro pasmMbiKkaHusa B criyuyae c00 ICTOMHUKA HanNpAXeHUA

UcnbiTaHua npoBoaaTca B COOTBETCTBMU C B.8.8.2, ¢ 3aMEHON «HANPsHKEHUs NUHUMY» «UCTOYHUKOM
HanpsyKeHua» W «BbIBOAOB NIMHUUY» «BbIBOAAMW UCTOYHMKA HAMPSDKEHUSI», HO B 9TOM criydae Heo6xoaumo
N3MepATb MHTEPBan BPEMEHU MEXTY OTKIOYEHUEM U U3MEHEHNEM TEKYLLEro COCTOSIHMSA BbiX0Aa.

BblinonHAeTcA TpU USMepeHus:

- ANs MOAYMbHbIX YCTPOWCTB 3aLUMThl OT OCTATOMHOrO TOKA MIHOBEHHOI0 AEWUCTBUSA HU OAHO U3 3HAYEHUI
He AOMMKHO NpeBbIWwaTh 1 C;

- AN MOAYIbHBIX YCTPOWCTB 3aLUUThbl OT OCTATOYHOrO TOKA C 3aEMKKON BPEMEHW HU OHO U3 3HAYEHUN
He AOIMKHO NpeBbIWaTh 1 C NG 3agaHHasn 3aaep)Kka BPEMEHM.
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M.8.13 Mposepka noBeaeHUA MOAYIbLHbIX YCTPOUCTB 3alUTbI OT OCTATOMHOIO TOKa ¢ UCTOYHUKOM
HanpsxeHuUA, cornacHo knaccudukauum B M.3.2.2.2 B cnyvyae ¢c609 CTOYHUKA HANPSXeHUA

B cootBeTcTBUM C nonoxeHusmu B.8.9, B cnyyae, Kkorga MCTOYHUKOM HanpshKeHUN ABNAETCA HanpshkeHue
NMHUW KOHTpONupyemon uenu. B cnyvyae Apyroro UCTOMHMKA HAaMpshKEHUsi, KPOME HAaMNpPsHKEHUSA JIMHUM,
UCNbITaHUE AOMKHO NPOBOAUTLCA CrieayloLMM 06pa3som.

Ana MoaynbHLIX YCTPONCTB 3aLLUMThl OT OCTAaTOMHOMO TOKA C perynMpyembiM OCTaTOYHbIM PaboyuM TOKOM
ucnbiTaHue cneayeT NPOBOAUTL C HAUMEHbBLLIEN YCTABKOMN.

Ansa mMoaynbHbIX YCTPONCTB 3aLUMTbl OT OCTATOMHOIO TOKa C perynupyemon 3aaepxkon BpeMeHU UCNbl-
TaHWe NPoBOAUTCA C OAHOMN NIOOOI U3 YCTAaHOBOK 3aA€pXXKU BPEMEHM.

MoaynbHoe yCTPOWUCTBO 3alLyUThbl OT OCTATOYHOFO TOKA COEAMHSAETCS B COOTBETCTBUM C PUCYHKOM M.3 1
obecnevymBaeTca NUTAHUEM C €r0 HOMMHASBHBIM HANPSXXEHWEM WNU, B Criydyae AuanasoHa HOMUHAaMNbHbLIX
HaNPsHKEHUN, ¢ HAUMEHbLUMM HOMUHATBHBIM HaNPsHKEHUEM.

Mocne 3Toro NUTaHMe OTKNIDYAETCA C NOMOLLLIO pa3mblkaHua Sa unu S1, B 3aBUCUMOCTU OT NPUMEHEHUS.
MoaynbHoe yCTpOWCTBO 3aLMTbl OT OCTATOYHOIO TOKA He AOMKHO cpabaTbiBaTh.

3aTtem BblKnoyaTens Sa unu S1, B 3aBUCUMOCTM OT NPUMEHEHUS, CHOBA 3aMbIKAETCS, U HanpsbkeHue
noHwkaeTca A0 70 % HaumeHbLIEro HOMUHANbLHOTO HanpsXkeHua. [lanee NpUMEHAETCS HOMUHAnNbHbIN OCTa-
TOYHBIA TOK /5, C NOMOLLBIO 3aMbikaHusA S2. MoaynbHOE YCTPOWCTBO 3aLUThl OT OCTATOMHOIO TOKa AOJPKHO
cpabartbiBaThb.

MocnedosamenbHocmb ucnbimaxutl M Il

M.8.14 MpoBepka noBeACHUA MOAYJILHOrO YCTPOUCTBA 3alUThl OT OCTAaTOYHOIO TOKA B YCFOBUSIX
KOPOTKOro 3aMblKaHUA

M.8.14.1 O6wume NONOXKEeHUsA

MockonbKy MOAyrnbHOE YCTPOWCTBO 3alUMTbl OT OCTATOMHOrO TOKA He SIBNSETCS nepekniovaembiM
YCTPONCTBOM, €CIM €r0 UCNbITAHUS NPOBOAUSIUCH C YKA3aHHbLIM YCTPONCTBOM 3aLUUTbLI OT KOPOTKOrO 3aMbl-
kaHusa B cooTBeTcTBUM C M.8.14.3 n M.8.14.5, cuutaerca, 4To OHU pacnPOCTPaAHAITCA Takke HA UCNbITAHUSA

c p,pyngnvwl YCTPOMNCTBAMMU 3aLUUTbI OT KOPOTKOrO 3aMblKaHWUA ¢ MEHBbLUMM NUKOBLIM TOKOM U MEHbLUUM 3HaYe-
Huem [t.

M.8.14.2 OGwume ycnoBus AnsA UCNbITaHUA

M.8.14.2.1 UcnbiTaTenbHas uenb

B cootBetctBumn ¢ IEC 60947-1 (nyHKT 8.3.4.1.2), ¢ 3ameHou pucyHkoB 9, 10, 11 u 12 pucyHkamm M.17,
M.18 u M.19.

Ona ucnelTaHW KPaTKOBPEMEHHO AOMyCTUMOro TOKa YCTPOMCTBO 3alUMTbl OT KOPOTKOrO 3aMblKaHWA
AOIMKHO BbITb UCKITOYEHO.

M.8.14.2.2 [lonycku Ha UcnbiTaTesibHble BESINYNHbI

B cootBetcTBUM ¢ IEC 60947-1 (Tabnuua 8).

M.8.14.2.3 KoachpuLMEeHT MOLWHOCTU UCNbITATENILHOM Lienun

B cooTtBeTCcTBUM C TaGnuuen 11.

M.8.14.2.4 BocctaHaBnmBawweecs HanpsHkeHMe NPOMbILSIEHHOW YacTOThbl

B cootBetcTBUM ¢ IEC 60947-1 (nyHkT 8.3.2.2.3, nepeuncneHue a)).

M.8.14.2.5 KanuGpoBKa UCNbITaTENLHOW LIeNu

YCTPOICTBO 3aLUMTLI OT KOPOTKOTO 3aMblkaHUSt U MOAYNbHOE YCTPOWCTBO 3aLUMThLI OT OCTAaTOYHOIO TOKA,
€CNMN OHO UMEET TEPMUHATbHLIA TUM, 3aMEHSAIOTCA BPEMEHHLIMU COEAUHEHUAMMU HE3HAYUTESNBHOIO MOJIHOIO
COMPOTUBIIEHUS,, MO CPABHEHWIO C MOMHbIM COMPOTMBIIEHWEM MCMbLITATENBHON Uenu. Ons ApyrMx TUNOB
MOZYNbHBIX YCTPOMCTB 3aLLUMTbl OT OCTATOYHOrO TOKa MPOBOAA, NPOXOAALLUME Yepe3 CEHCOPHbIE 3MEMEHTHI,
ABNAOTCA YacCTbiO Lienu kanubpoBKu.

[na ncnbiTaHMA ¢ HOMUHAMbHbLIM, YCNOBHLIM TOKOM KOPOTKOFO 3amblkaHus /o pesuctop R u peakTopsl L
perynupyoTcs Tak, 4Tobbl MPU UCMbITAaTENBHOM HaMNPSHKEHUW NONYYUTL TOK, paBHbIN /s, C 3apaHee onpeae-
NEHHbIM KO3(PPULIMEHTOM MOLLHOCTU. McnbiTaTenbHas Lenb BO36Y)XaaeTca 0AHOBPEMEHHO Ha BCEX MOSIOCaX.

Ona ucnbiTaHMiA ¢ HOMUHAMNBHBIM OCTaTOYHbIM YCNOBHBIM TOKOM KOPOTKOrO 3aMblKaHUs /4, UCMONb3yeTcs
AOMOSHUTENbHOE NOMHOE CONPOTUBNEHNUE Z, YTOBLI 40BUTLCS TpebyembiX 3HaYeHUIN Toka.

M.8.14.2.6 YcnoBust MOOYNbHOrO YCTPOWCTBA 3aWMThl OT OCTATOMHOrO TOKAa ASNA UCMbITAHUN

MoHTax NpoBOAOB U (puKkcaumMa MOAYNLHOrO YCTPOMCTBA 3aLMTbl OT OCTATOMHOIO TOKA AOMMKHbI COOT-
BETCTBOBATb MHCTPYKLUSAM U3rOTOBUTENS.
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B yacTHOCTW, 3TO OTHOCUTCS K MOAYMbHbLIM YCTPOWCTBAM 3aLUUTbl OT OCTAaTOYMHOIO TOKA CO CKBO3HbIMM
nNpoBOAaMU ANS pa3MeLLEeHMs NPOBOAOB, KOTOPbIE MPOXOAST YePE3 CEHCOPHLIE 3MEMEHTbI.

MoaynbHO€e yCTpPOCTBO 3aLuUThl OT OCTAaTOYMHOIO TOKA AOIMKHO ObiITb CMOHTUPOBAHO HA METANIMYECKOM
nnure.

M.8.14.2.7 CocTosiHMe MOAYNbLHOIo YCTPOWCTBA 3alWUTbl OT OCTAaTOYHOrO TOKA Nocne UcnbIiTaHui

Mocne kax@poro ucnbiranusa B coorBercreun ¢ M.8.14.3, M.8.14.4 n M.8.14.5 moaynbHOe yCTPONCTBO
3aWuTLl OT OCTATOYHOrO TOKA HE AOIDKHO MMETb NOBPEXAEHUSA, yXyALAloWwme ero aanbHelwyio akcnnyara-
uMIo U, B CNy4yae MOAYNbLHOrO YCTPOWCTBA 3alUTbl OT OCTaTOYHOrO TOKA TEPMUHANBbHOIO TOKA, AOSMKHO
BblAePXMBATb HANPSHXKEHME, PABHOE ABYM €0 HOMUHAMbHBIM HaNPSHKEHMAM COrnacHo ycnoesusam 8.3.3.5.

MoaynbHoe yCTPOMCTBO 3aLUMTbl OT OCTATOMHONO TOKA JAOIDKHO YCMELWHO NPOXOAUTL UCMbITAHUA B COOT-
seTcTeun ¢ B.8.10.3.2 u M.8.12.3, ecnu npumMeHUMO, n JOCTaTO4HO OAHOIO0 U3MEPEHUS.

M.8.14.3 NpoBepka HOMMHANbLHOrO, YCAIOBHOIO TOKa KOPOTKOrO 3aMbiKaHUA /..

M.8.14.3.1 O6me nonoxeHusn

3T0 ncnbiTaHue ABMAETCH Heo0A3aTeNbHbLIM, ECNU CKBO3HOW NMUKOBLIA TOK U CKBO3HAA dHEPrus Npuco-
€AWHEHHOro YCTPOWCTBA 3aLLMThbl OT KOPOTKOrO 3aMblKaHUS MEHbLLIE, YeM NUKOBLIA TOK U CKBO3HAA 3HEPrus,
COOTBETCTBYIOLLIAA HOMUHANBHOMY KPATKOBPEMEHHO AONYCTUMOMY TOKY /oy,.

M.8.14.3.2 YcnoBua ucnbiTaHus

CoeanHeHUs ¢ He3HAYUTENbHBLIM MOSIHLIM CONPOTUBIIEHMEM 3aMEHAIOTCA YCTPOWCTBOM 3aLLMUTbI OT KOPOT-
KOro 3aMblKaHUA U, €CNU NPUMEHUMO, MOAYSIbHBIM YCTPOWCTBOM 3aLLUUTblI OT OCTaTOMHOrO TOKa TepMUHanb-
HOTO TOKa.

M.8.14.3.3 Npouenypa ucnbiTaHusA

MpumeHAeTCA HOMUHAaNbHOE HanpsHKEHUE UCTOYHMKA HaNPSHKEHUA, €Cnu OH UCNONb3yeTcs.

BoinonHgeTca cneayiowasa nocnegosarenbHOCTb AencTeuin: O —f— O

M.8.14.3.4 NoBeageHne MOAYNBLHOIO YCTPOMCTBA 3aWUTbI OT OCTATOYHOrO TOKAa BO BPeMs UCNbLITAHUIA

Bo Bpems ucnbITaHUin AonyckaeTcsa cpabaTbiBaHUe MOAYNbHOTO YCTPOWCTBA 3aLUMTbl OT OCTATOMHOIO TOKA.

M.8.14.4 NpoBepka HOMUHANBLHOIO KPaTKOBPEMEHHO A0NYCTUMOro ToKa /.,
Ons nepsuyHoi Lenn — B cooTBeTCTBUM C IEC 60947-1 (NyHKT 8.3.4.3).

McnbiTaHne MOXHO MPOBOAUTL C NOGBIM YAOGHBIM HanpsbkeHUeM. YCTPOWCTBO 3aLUUTbl OT KOPOTKOrO
3amblkaHua no pucyHkam M.17, M.18 u M.19 AOMKHO ObITb UCKMIOYEHO AN UCTLITAHUS.

M.8.14.5 NpoBepka HOMUHANBbHOIO YCSIOBHOIO OCTATOYHOIO TOKA KOPOTKONO 3aMbIKAHUA [xc

M.8.14.5.1 O6wmne nonoxeHus

3T0 ucnbiTaHne ABMAETCA Heo0sA3aTe NbHbIM, €CNIM CKBO3HOW MUKOBLIM TOK M CKBO3HAsi SHEPTUA coeau-
HEHHOro YCTPOWCTBA 3aLyuThbl OT KOPOTKOrO 3aMblKaHMA HUXKE NUKOBOTO TOKA U CKBO3HOW SHEPruu, COOTBET-
CTBYHOLLEN HOMUHATNBLHOMY OCTaTOYHOMY KPaTKOBPEMEHHO AOMYCTUMOMY TOKY /ay.

M.8.14.5.2 YcnoBus ucnbiTaHui

McnbiTaHne mMogynbHOro YCTPOMCTBA 3alyWTbl OT OCTATOYHOrO TOKa creayeT MpOBOAUTL B YCMOBUSIX
no M.8.14.2.1, HO ero coeaMHEHUs AOSMKHbI ObITb BbINOSHEHbI TaK, YTOObI TOK KOPOTKOTO 3aMbIKaHUS AIBNSANCS
OCTaTOYHbIM TOKOM. s MCMbITAHUIA OCTATOYHOrO TOKa KOPOTKOrO 3amMblkaHus coeanHeHue B, nsobpaxeHHoe
NYHKTUPHON NUHMER Ha pucyHkax M.17, M.18 n M.19, 3aMeHseT coeanHeHne Yepes CEHCOPHLIE SNEMEHTHI
Mexay X n'Y.

McnbiTaHne NpoBOAMTCA Ha OAHOM MYTKM TOKA.

CoeanHeHna He3HAYMTENBHOrO MOMHOMO COMPOTUBIIEHUA 3aMEHSIOTCA YCTPOMCTBOM 3aLUMTbl OT KOPOT-
KOr0 3aMblKaHus U, eCrim NPUMMEHUMO, MOAYIbHBIM YCTPOWCTBOM 3aLUMTbl OT OCTATOYHOrO TOKA.

M.8.14.5.3 MNpoueaypa ucnbiTaHui

CnegaytoLias nocneaoBaTenbHOCTb BbINOMHAETCA 6€3 CUHXPOHMU3aUMN B OTHOLLEHUW BOJHbI HANPSDKEHUS:
O-t-0.

M.8.14.5.4 MNoBegeHne MOaQyNBLHOTO YCTPOMCTBA 3aLMUThI OT OCTATOYHOrO TOKa BO BPEMS UCNbITAHUHI

Bo Bpemsi UcrbITaHKI gonyckaeTca cpabarbiBaHne MOAYNLHOIO YCTPOMCTBA 3aLUMTbl OT OCTATOMHOIO TOKA.

M.8.14.6 NMpoBepka HOMUHANBLHOrO OCTATOYHOrO KPaTKOBPEMEHHO AOMYCTUMOIO TOKA lpy
B cootBetcTBuM ¢ M.8.14.4, 32 UCKMIOYEHUEM TOrO, YTO MOAYINbLHOE YCTPONCTBO 3aLUUTbl OT OCTaTOYHO-
ro TOKa AOMKHO ObITb COEAUHEHO TakK, YTOOLI TOK KOPOTKOrO 3amMblKaHWS SIBASANCA OCTATOYHbIM TOKOM.
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MocnedosamenbHocme ucnsimarnuti M Il

M.8.15 MpoBepka OKpyXarowmx ycrnoBumn
B cootsetcTBUM C ycnoBuamu B.8.11.

Mo 3aBepLUEHUM UCMBITAHMIA MOAYNBHOE YCTPOWCTBO 3aLUUTbl OT OCTATOYHOrO TOKa AOJDKHO YCMELLHO
npoxoauTb ucnbitaHua no B.8.10.3.2.

MocnedosamenbHocmp ucneimarnuti M IV.

M.8.16 MpoBepka 351eKTPOMarHUTHON COBMECTUMOCTHU

M.8.16.1 UcnbITaHUA HA YCTOWYUBOCTDb

B cootBetcTBUM ¢ B.8.12.1, C 3aMeHON «aBTOMaTUYECKOrO BbIKNIOYATENS 3aWmThl OT OCTATOYHOIO TOKay
«MOAYNbHbLIM YCTPOWCTBOM 3aLLMTbl OT OCTATOYHOrO TOKa» Tam, rae 970 HeoOXoAuMO, 3@ WCKIOYEHUEM
TOro, YTO MPOBEPKU MOCHE MCNbITAHUWA AOMKHbI NPeacTaBnAaTe COO0N u3aMepeHue BpemeHu cpabartbiBaHuA
(cMm. M.2.2.2.1) npu l,. N3mepeHHoe 3Ha4YeHne He OOMKHO MPEBbILATb 3HAYEHME, 3a8BNEHHOE U3rOTOBU-
Tenem (cm. M.4.2). NcnbiTaTenbHada Lenb Ans NPOBEPKU AOIKHA COOTBETCTBOBATL PUCYHKY M. 3.

M.8.16.1.2 AnekTpocTaTuyeckue paspsaabl

B cootsetcTBUU € B.8.12.1.2 (npunoxexue B), ¢ aononHuTenNbHbIMKU cneundukaumammu no M.8.16.1.1.

M.8.16.1.3 OneKkTpoMarHUTHbIE NOJA U3STYYEHUSA BbICOKOW YaCcTOThbI

B cooTtBeTcTBUM ¢ B.8.12.1.3 (NnpunoxeHue B), ¢ AononHUTENbHbIMK cneyudukaumamu no M.8.16.1.1.

CxemMa uCnbITaHUA [OfMKHA COOTBETCTBOBATL PUCYHKY J.4 (npunoxeHue J) n pucyHky M.20 ans
MOZAYIbHbIX YCTPOWCTB 3aLLUyUThbl OT OCTATOYHOIO TOKA C OTAENbHO CMOHTUPOBAHHBLIM CEHCOPHLIM 3f1EMEHTOM.

M.8.16.1.4 BbicTpble 3neKTpUYeCcKue nepexoabl/BCniecku

B cooTtBeTcTBUM € B.8.12.1.4, C AONONHUTENLHLIMK cneundukauusamm no M.8.16.1.1.

Cxema uCnbITaHUA AOMKHA COOTBETCTBOBATL pucyHkam J.5 n J.6 (npunoxenue J) n pucynky M.21 ana
MOZAYIbHbIX YCTPOWCTB 3aLLUyUThbl OT OCTATOYHOIO TOKA C OTAENMbHO CMOHTUPOBAHHbLIM CEHCOPHLIM 31EMEHTOM.

M.8.16.1.5 Ckauku

B cootsetcTBUM € B.8.12.1.5, ¢ fononHuTensHbiMn cneyndukaumamm no M.8.16.1.1.

M.8.16.1.6 KoHOyKTUBHbIE NOMeXU, CO3aaBaeMble NOJSIAIMM BbICOKOW YacTOThbl (MOMexu obwwero Buaa)

B cootsetctBUM € B.8.12.1.6, Cc gononHuTensHbiMn cneyudukaumamm no M.8.16.1.1.

M.8.16.2 UcnbiTaHUA HA U3nyvyeHue
B cooteetcTBUM C B.8.12.2.
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Mogay/nibHoe YCTPOCTBO 3alLUuThI MogynbHoe YCTPOMCTBO 3alUunThbl MogybHOe YCTPONCTBO 3almThbl
OT OCTaTOYHOr0 TOKa C OTAE/bHbIM OT OCTaTOYHOrO TOKa CO BCTPOEHHbIM OT OCTaTO4HOro ToKa
CEHCOPHbLIM 3/1EMEHTOM CEHCOPHbLIM 3/1IEMEHTOM TePMUHaILHOTO Tyna
s s s 1
< M=* -
¢ o ¢

C) M RCD

a) b) o

S — WCTOYHUK MUTaHUSA;

| — OTAeNbHbI UCTOYHMK HaMPSHKEHUS;

V — BOSIbTMETP;

A — amnepmeTp;

S1 — MHOronostoCHbIM BbIKOYATENb;

Sa — BcrnomMoraTesibHbIi BblKIoYaTe b;

Z — nepemMeHHoe MOoJIHOEe COMPOTUB/IEHME;

T — CEHCOpHbIi 3M1IEMEHT;

C — uenb BbIXOAa,

D — npvbop MHAMKaLUA N3MEHEHWNSA TEKYLLEro COCTOSHUS;
MRCD — mogay/nibHOe YCTPOMCTBO 3aLlMThbl OT OCTATOYHOrO TOKa

PrcyHok M1 — VicnbiTaTesibHble Lenu 419 NpoBepKN (YHKLMOHMPOBaHWSA
B C/lyyae paBHOMEPHOrO YBE/IMYEHNS OCTaTOYHOrO TokKa
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MoaynbHoe yCTPOACTBO 3alUTbl MoaynbHOe yCTPOCTBO 3alUTbl MoaynbHOoe yCTPOWCTBO 3alUTbl
OT OCTATOYHOTO TOKAa C OTAENbHbLIM OT OCTATOYHOrO TOKA CO BCTPOEHHbIM OT OCTATOYHOro ToKa
CEHCOPHbLIM 3/IEMEHTOM CEHCOPHbIM 3/IEMEHTOM TepMUHa/IbHOTO TMna
a) b) c)

S — WNCTOYHUK NUTaHWUS;

| — OTAENbHbIA NCTOYHMK HANPSHKEHUS;

V — BOMbTMETP;

A — amnepmeTp;

S1 — MHOTOMNOJIIOCHbIA BbIK/AOYATESb;

Sa — BcnomMoraTesnbHbIli BblKIOYaTENb;

Z — nepemMeHHOe MNOJIHOEe COMPOTUBJ/IEHNE;
T — CEHCOpHbI 31EMEHT;

C — uenb BbLIXOAA,;

B — yCTpOMCTBO OTKNOYEHUS;

Osc — ocuunnorpad;

MRCD — mopaynbHOe yCTPOWCTBO 3alUTbl OT OCTATOYHOro ToKa

PucyHok M.2 — WNcnbiTaTeNbHblie UENU A8 NPOBEPKN (PYHKLWOHUPOBAHMA
B C/lyyae BHEe3anHOro BO3HWKHOBEHMS OCTATOYHOro Toka (C yCTPOMNCTBOM OTKIKOUYEHMUS)
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MoaynbHOe YyCTPONCTBO 3aluUTbl MopaynbHOE YCTPOICTBO 3alUThI MogaynbHOe yCTPOWCTBO 3aluThbl
OT OCTATOYHOrO TOKa C OTAE/IbHbIM OT OCTATOYHOrO TOKA CO BCTPOEHHbIM OT OCTaATOYHOrO TOKa TepMUHaNb-
CEHCOPHbLIM 3/IEMEHTOM CEHCOPHbIM 3/1EMEHTOM HOro TMna

S — WCTOYHUK NUTAHUS;

| — OTAENbHbIA UCTOYHUK HANPSAXEHUS;

V — BOJIbTMETP;

A — amnepmeTp;

S1 — MHOTOMNOJOCHbIV BblKAKYaTEND;

Sa — BCnoMoOraTtesibHbIl BblKOYaTENb;

Z — nepemMeHHOe NoJ/IHOe COMPOTUBNEHNE;
T — CEHCOPpHbIi 3NEMEHT;

C — uenb BbIXOAA;

G — reHepartop;

Osc — ocumnnorpad;

MRCD — moAaynbHOe yCTPOMCTBO 3allnTbl OT OCTATOYHOIO TOKa

PucyHok M.3 - McnbiTaTenbHble Uenu Ang npoBepkn QYHKUMOHMPOBAHUS
B C/ly4ae BHe3anHoro BO3HWKHOBEHMA OCTATOYHOrO Toka (6e3 ycTponcTBa OTK/IOYEHUSA)
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MogynbHOEe YCTPOWCTBO 3aLMThI MogaynbHOe YCTPOWCTBO 3aLmThI MogynbHOEe YCTPOWCTBO 3aLUTLI
OT OCTATOYHOrO TOKA C OTAESbHbIM OT OCTaTOYHOrO TOKA CO BCTPOEHHbIM  OT OCTATOYHOrO TOKA TEPMUHASIbHOIO
CEHCOPHbIM 3/1IEMEHTOM CEHCOPHbIM 3/1EMEHTOM Tvna
b) 0)

S — WCTOYHUK MUTaHus;

| — OTAeNbHbIi UCTOUHWK HaNPSHKEHNS;

V — BOJ/IbTMETP;

A — amnepwmeTp;

S1 — MHOromnosIOCHbIN BbIKTOYATESb;

Sa — Bcrnomorate/ibHblii BbIK/IKYaTeSb;

Z — nepemMeHHoe MOoJIHOE COMPOTUB/IEHNE;

T — CEHCOpPHbIA 3/IEMEHT;

C — uenb BbIX0a4a;

D — npubop UHAMKaLMN U3MEHEHUS TEKYLLLEro COCTOSHUS;
MRCD — mopfy/ibHOe YCTPOMCTBO 3allnThbl OT OCTATOYHOTO TOKa

PucyHok M.4 — WcnbITatesibHble Lienu A1t NpoBepKU NpefesibHOro 3HaueHnsi Hepaboyero Toka
B YC/MOBWSIX NEPErPY3KN MO TOKY
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OCT IEC 60947-2-2014

MogaynibHoe YCTPONCTBO 3alLyThI MogaynbHOe YCTPONCTBO 3aLLpThI MogaynbHOe YCTPOCTBO 3alyThbl
OT OCTaTO4YHOIO TOKa C OTAE/bHbIM OT OCTaTO4YHOrO TOKa CO BCTPOEHHbIM  OT OCTATOYHOrO TOKa TePMIKHa/IbHOTO
CEHCOPHbIM 3/1EMEHTOM CEHCOpPHbIM 3/1EMEHTOM ™mna

S — VCTOYHVIK NMUTaHUS;

| — OoTAeNbHbIA UCTOYHUK HAMPSHKEHNS,

V — BOMbTMETP;

Sa — BcnomoraTtesibHblli BblK/Ko4aTesb;

T — CEHCOpHbIi 3/IEMEHT;

C — uernb BbIXOAa;

D — np1bop MHAMKALUMA U3MEHEHUS TEKYLLEro COCTOSHUS;
MRCD — Moay/nbHOe YCTPOICTBO 3aLlyUThl OT OCTATOYHOrO Toka

PucyHok M.5 — VcnbITaTesbHble Lieny sl MPOBEPK COMPOTUB/IEHUS HEXEaTe/lbHOMY PacLiensieHno
B C/lyuae NPUIOKEHNSI Harpy3ki eMKOCTHOTO COMPOTUB/IEHNSI CETU
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MogynbHOe YCTPOCTBO 3aLyThl MozyrbHOe YCTPOICTBO 3aLyThl MogysbHoe YCTPOICTBO 3aLLyThl
OT OCTaTO4HOrO TOKa € OTAE bHbIM OT OCTaTO4HOrO TOKA CO BCTPOEHHbIM  OT OCTATOYHOrO TOka TEPMUHA/ILHOTO
CEHCOpPHbIM 3/IEMEHTOM CEHCOPHbLIM 3/TEMEHTOM Tvna
MiTaHve

a) MoAy/bHOe YCTPOICTBO 3alLyThl OT OCTATOHHOIO TOKA C OTAE/IbHO CMOHTUPOBAHHBLIM CEHCOPHBIM 3/IEMEHTOM

[uTaHve

b) MoAy/1bHOE YCT] pOVICTBO 3alyTbl OT OCTarO4YHOro TOKa CO BCTPOEHHbIM CEHCOPHLIM 3/IEMEHTOM

C) MOoAy/bHOe YCTPOMCTBO 3alyThl OT OCTATOYHOrO TOKA TePMUHA/TBHOMO TUna
MRCD — Mogy/bHOe YCTPOMCTBO 3aLUyThl OT OCTATOYHOrO TOKa

PricyHok M.6 — VicnbiTaTesibHast Lenb [/151 MPOBEPKA COMPOTUB/IEHUST HEXenaTelbHOMY pacLernsieHo
B C/ly4ae MCKPOBOIO MEPEKPbITUS GE3 MOC/IEAYHOLLETO TOKA
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Ss

b) c)

S — VICTOYHVIK NUTaHUs;

| — OTAENbHBIA UCTOYHUK HAMPSHXKEHNS,

V — BOMbTMET);

A — amnepwmerTp;

S1 — MHOrOMno/IKCHBLIA BbIK/KOYATESb;

Sa — BcrnomMorare/bHbIli BbIKoYaTesb;

Z — nepemMeHHoe MOJIHOe COMPOTUB/IEHUE,;

T — CEHCOPHBbIN 31EMEHT;

C — uenb BbIXOAa;

D — npuvbop MHAVKALMN U3MEHEHMS TEKYLLEro COCTOSAHMS;
SCR — TupucTop;

MRCD — Mogy/nbHOe YCTPOIACTBO 3alMTbl OT OCTATOYHOrO Toka

PucyHok M.7 — VicnbITatesibHble LUENn A1 NPOBEPKU (PYHKLMOHUPOBAHUS B Clyyae HEMPEPbIBHOMO MOBbILLEHNS
OCTaTOYHOrO My/IbCUPYHOLLErO NOCTOSIHHOIO TOKa
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MopaynbHOe yCTPOWCTBO 3aluThl MoaynbHOoe yCTPOCTBO 3alUTbl
OT OCTATOYHOr0 TOKa C OTAE/bHbIM OT OCTATOYHOIO TOKA CO BCTPOEHHbLIM
CEHCOPHbIM 3/1IEMEHTOM CEHCOPHbIM 3/IEMEHTOM

a) |:9

S — WNCTOYHUK NUTaHUS;

| — OoTAeNbHbIA NCTOYHUK HANPSHKEHUS;

V — BOJIbTMETP;

A — amnepmeTp;

51 — MHOrONOJIOCHbLIN BbiKAOYaTENb;

52 — 04HONOJIOCHLIN BbIKNOYATEND;

53 — VHBEPTOPHbLIV BbIKNOYATESb;

Sa — BcnomoraTefibHbI BbIKNOYaTENb;

Z — nepemeHHoe MoJIHOe CONPOTUBJ/IEHUE;
T — CEHCOpPHbI 31EMEHT;

C — uenb BbIXOAa;

G — reHepartop;

Osc — ocuunnorpad;

SCR — Tupucrop;

MRCD — moAy/nbHOe yCTpOMCTBO 3alUTbl OT OCTATOYHOrO TOKa

FOCT IEC 60947-2-2014

MogaynbHOe YCTPOCTBO 3alUThbl
OT OCTATO4YHOrO TOKa
TepMUHaNbLHOTo Tuna

PucyHok M.8 — WcnbiTaTenbHble Lenn A5 NPOBEPKM (DYHKLMOHUPOBAHWS B C/lyyae BHE3anHoro
BO3HWKHOBEHUSA OCTATOYHOIO NY/NbCUPYOLWEro NOCTOSSHHOIO TOKa

(6e3 ycTpoicTBa OTKIOUYEHUSA)
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154

Mopay/nbHOe yCTPOMNCTBO 3alLUThbI
OT OCTATOYHOr0 TOKa C OTAE/IbHbIM
CEHCOPHbIM 3/IEMEHTOM

S — WCTOYHUK NUTaHUA;

| — OTAENbHbIA UCTOYHUK HANPSAXEHUS;
V — BO/ILTMETP;

A — amnepwmeTp;

51 — MHOTOMNOJIIOCHbIA BbIKAOYATENb;
52 — 0AHONOMIOCHbLIN BbIKNOUYATEND;
53 — VHBEpPTOpPHbI/ BblKAKYaTEND;

Sa — BcrnomoraTesibHblii BbIKOUYATENb;
Z — nepemMeHHOE MNOoJIHOe COMPOTUBIEHNE,
T — CEHCOpPHbIN 3/1EMEHT;

C — uenb BbIX0Aa;

B — yCcTpoOIiicTBO OTKNOUYEHUS TOKA;
Osc — ocuunnorpad;

SCR — Ttupucrop;

MoaynbHOE YCTPOWCTBO 3allUThbI
OT OCTATO4YHOIO TOKA CO BCTPOEHHbIM
CEHCOPHbIM 3/IEMEHTOM

MRCD — moaynbHOEe YyCTPOMCTBO 3aWnTbl OT OCTAaTOYHOro ToKa

MopaynbHOe yCTpPOICTBO
3aWunTbl OT OCTATOYHOrO
TOKa TEPMUHA/IbHOTO TUna

PucyHok M.9 — WcnbiTaTenbHble Lenn AN NpoBepkn PYHKLMOHMPOBAHUA B C/yvyae BHE3anHOro
BO3HMKHOBEHNSA OCTATOYHOIO My/NIbCUPYHOLWLETO NOCTOAHHOIO ToKa
(C yCTpOCTBOM OTK/IKOUEHMNA)



FOCT IEC 60947-2-2014

MogynbHOe YyCTPORCTEO 3aluThl MoaynbHOoe ycTpOCTBO 3alunThbl MopgynbHoe yCTPONCTBO 3aWMUThI
OT 0CTATOYHOTO TOKA C OTAENbHBIM OT OCTATOYHOrO TOKA CO BCTPOEHHbIM OT OCTATO4YHOTO TOKa TEpMWUHAaNbHOTO
CEHCOPHBLIM 3/1EMEHTOM CEHCOPHBLIM 3/IEMEHTOM Tvna
a) b) c)
S — WCTOYHMK NUTaHUNA;

| — oTAeNbHbIli MCTOUYHUK HAMPSXEHUS;
V — BONbTMETP;

Al — amnepmMeTp 418 U3MEPEHUSA MOCTOAHHOIO TOKa;

A2 — amnepmeTp ANS usMepeHns 3P eKTUBHOITO NEPEMEHHOr0 TOKa;
51 — MHOTONO/IIOCHbIN BbiKNOYaTEND;

52 — OAHOMOJ/IIOCHLIW BblKAOYaTeNb;

53 — WHBEPTOPHbIW BblIKIOYATEND;

Sa — BCrnomoraTe/lbHbll BblkAlOYaTENb;

Z — nepeMeHHOe MosIHOe COMpPOTUB/IEHUNE;

T — CEeHCOpHbIi 31eMeHT;

C — uenb BbIXOAA;

B — ycTpoiicTBO OTK/AOUYEHNSA TOKA;

D — npubop MHAUKALUN NU3MEHEHUS TeKylL ero COCTOAHNSA;

SCR — Ttupucrop;

MRCD — moAayfnbHOe YCTPOWCTBO 3alWMNTbl OT OCTATOYHOTO TOKa

PucyHok M.10 — WcnbiTaTenbHble Lenu A1 NPOBEPKM (PYHKULMOHNPOBAHUS B C/lyyae OCTATOUYHOIO Ny/NbCUPYIOLLETO
NOCTOAHHOTO TOKa, HA KOTOPbI HaknagblBaeTCs CrAaXeHHblA MOCTOSAHHbIA TOK 6 MA

155
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MoAaynbHOEe YCTPOWCTBO 3aWUTbl MofynbHOE YCTPOWCTBO 3L UTHI MogaynbHOE YCTPOMNCTBO 3aWUTbI
OT OCTATOYHOTO TOKA C OTAENbHbIM OT 0OCTATOYHOrO TOKA CO BCTPOEHHbIM OT OCTATOYHOrO TOKA TEPMUHANILHOTO
CEeHCOPHbIM 3/IEMEHTOM CEHCOPHbLIM 3/1EMEHTOM Tnna
c)

S — WCTOYHWK NUTaHUS;
| — OoTAENbHbIN MCTOYHUK HANPSAXEHUSA;
V — BONbTMETP;

Al — amnepmMmeTp 414 U3MEpPeHNUA NMOCTOAHHOIO TOKa,
A2 — amnepmeTp A4 U3MepeHusa s PeKTUBHOIO NepeMeHHOro TokKa;
51 — MHOTONO/IOCHbIV BblIKIOYATESb;

52 — OAHOMONKCHLIN BblKAOYATEND;

53 — ABOWHON MHBEPTOPHbLIA BblkAOYATEb;

54 — [BYXMNOMIOCHbIA BblKNOYaTENb

Sa — BcnomoraTeNbHblli BblKAOYaTEND;

Z1, Z2 — nepemMeHHOe NOoJIHOe CONPOTUBNEHNE;

T — CEeHCOpPHbIN 31eMeHT;

C — uenb BbIXOAA;

D — npub6op MHAMKALUN U3MEHEHUSA TEeKYL,ero CoOCTOAHUS;
MRCD — mMoAy/bHOEe yCTPOMNCTBO 3aWuTbhl OT OCTATOYHOIO TOKa

PucyHok M.11 — WcnbiTaTenbHble Lenu AN NpoBepkn (PYHKLNOHMPOBAHUA B c/iydyae MeANEeHHOro
YBENUYEHUA OCTATOYHOTO Cr/IAXEHHOT0 NOCTOAHHOIO TOKa
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MopaynbHOE YyCTPOICTBO 3alUTbl MopaynbHOEe YCTPONCTBO 3aluThbl Mopay/nibHOe YCTPOWCTBO 3alinThbl
OT OCTATO4YHOIO TOKa C OTp,EfIbeIM OT OCTATO4YHOIo TOKa Cco BCTpoeHHbIM OT OCTATO4YHOrIo TOKa
CEHCOprIM 3/1IeEMeHTOM CeHCOprIM 3AIeMeHToOM TepMVIHaﬂbHOFO Thnna
a) b) C)

S — WCTOYHUK NUTaHUA;

| — OTAeNbHbIN MCTOYHUK HANPsSHKEHUS,

V — BOJ/IbTMETP;

Al — amnepMeTp 418 U3MEPEHNA MOCTOAHHOIO TOKA;

A2 — amnepmeTp 4719 U3MepeHus 3P {PEKTUBHOINO NepeMeHHOro ToKa;
51 — MHOrOnNoOMKCHbIV BbIKOYATESb;

52 — 0AHOMNONCHBIV BbIKAOYATENb;

53 — [ABOWNHOII MHBEPTOPHbI BbIKAKYATEND;

Sa — BcnomoraTenbHbIl BblKAKOYaTENb;

Z — nepemMeHHOe MnoJiHoe ConpoTUBJIEHUE;

T — CEHCOpPHbIA 31EMEHT;

C — uenb BbIX0Aa;

G — reHepartop;

Osc — ocuunnnorpad;

MRCD — mopy/sbHOe YCTPOWCTBO 3aWnTbl OT OCTATOYHOIO TOKa

PucyHok M.12 — WcnbiTaTenbHble Lenu A5 NPoBepPKM (DYHKLMOHUPOBAHUS B C/lyyae BHE3anHOro

BO3HMKHOBEHMWSI OCTATOYHOIO Cr/1aXeHHOTro MOCTOSIHHOTO ToKa
(6e3 ycTpoicTBa OTK/HOUYEHUA)
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MoaynbHOEe YCTPOWCTBO 3alUTbl
OT OCTATOYHOI0 TOKa C OTAE/bHbIM

158

3 b)

S — WCTOYHUK NUTaHUS;

| — OoTAEenNbHbIA NCTOUYHUK HAMPSXEHUS;

V — BO/ILTMETP;

A — amMmnepmeTp A18 M3MEepPEeHUs NOCTOSIHHOIO TOKa;
51 — MHOTOMOJIIOCHbIW BbIKIOYATESb;

52 — 0AHONOJIOCHLIN BbIKAKOYATEND;

53 — ABOIHON WHBEPTOPHbIA BblKIOYATEb;
Sa — BcnomoraTesibHbI BbIKIOUYATENb;

Z — nepemMeHHoe MNosiIHoe CONpPOTUBJ/IEHUE;
T — CEHCOpPHbIN 3/IEMEHT;

C — uenb BbIXOA4A,;

B — yCcTpONCTBO OTKAKOYEHUS;

Osc — ocumnnorpad;

MRCD — MoAy/ibHOe YCTPO/CTBO 3aliuThl OT OCTATOUYHOIO TOKa

MoaynbHOe YCTPOWCTBO 3alLnThbI
OT OCTATOYHOr0 TOKa CO BCTPOEHHbIM
CEHCOPHbIM 3/IEMEHTOM CEHCOPHbIM 3/IEMEHTOM

MopaynbHOe yCTPOMNCTBO 3aluThl
OT OCTATOYHOrO TOKa TEPMUHANBHOIO
TMna

PucyHok M.13 — WNcnbiTaTeibHble Lenu Ansa npoBepkn OyHKUMOHUPOBAHUSA B Cllyvyae BHe3arnHoro
BO3HWKHOBEHNSA OCTATOYHOrO Cr/1aXeHHOro NOCTOAHHOrO ToKa (C YCTPOICTBOM OTK/IHOUEHUSA)



FOCT IEC 60947-2-2014

MogybHOe YCTPOICTBO 3alyThbl MogaynibHoe YCTPOICTBO 3aLUmThbI MogaybHOoe YCTPOCTBO 3alyThl
OT OCTaTO4HOrO TOKa C OTAE/bHbIM OT OCTaTOYHOrO TOKA CO BCTPOEHHbIM  OT OCTATOYHOrO TOKA TEPMUHAIBHOIO
CEHCOPHbIM 3/IEMEHTOM CEHCOPHbIM 3/1EMEHTOM ™na
b) )

S — WCTOYHUK NUTaHKS;

| — OTAENbHBIA UCTOUHUK HaNPSHKEHNS,

V — BONbTMETP;

Al — amnepmeTp 4115 u3MepeHns apIEKTUBHOIO TOKa;
A2 — amnepmeTp AN U3MepPeHUs NepemMeHHOro Toka,;

51 — MHOronostoCHbIN BbIK/IOYATE b,

52 — 0AHOMNO/OCHBI BbIK/OUATESb;

Sa — BCrnoMoraTte/ibHbIi BbIK/oUaTeNb;

Z1, 72 — nepemMeHHOe MoJIHOe COMPOTUB/IEHNE;

T — CEHCOpPHbIIi 3/IEMEHT;

C — uenb BbIXO4a;

D — nprbop vHOMKaLMN U3MEHEHMS TEKYLLLETo COCTOSHNS;
MRCD — mogynbHOe YCTPOCTBO 3allMTbl OT OCTAaTOYHOro TokKa

PucyHok M.14 — VcnbiTatenbHble Lenu gns NpoBepkn (OYHKUMOHUPOBAHUS B C/lydae Me/IEHHOro yBeMyYeHns

0CTaTOYHOrO TOKa, BO3HMKAIOLLETO B pe3ysibTaTe c60si B LEMW, NUTAEMON C MOMOLLbHO
TPEXUMMY/ILCHOTO COeAVHEHS 3Be3A0i WM LIECTUMMITY/IbCHOTO MOCTOBOTO COEAMHEHMS
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roc

MogynbHOe YCTPOWCTBO 3almThl
OT OCTaTOYHOrO TOKA C OTAE/bHbIM
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T IEC 60947-2-2014

* . 5

a) b

S — VCTOYHUK NUTaHUS;

| — OTAENbHBIA UCTOYHMK HaMNPSHKEHNS;

V — BO/bTMET);

Al — amnepmeTp 418 u3MepeHus apdeKTUBHOIO TOKa;
A2 — amnepmeTp o1 N3MepeHUs NepeMeHHOro TokKa,;
51 — MHOrono/ItOCHbI BbIKIHOYATESb;

52 — OHOMOMIOCHbI BbIKIHOYATESb;

Sa — BCMNomoraresibHblii BbIKOUaTESb;

Z1, Z2 — nepemMeHHoe MoJIHOe COMpPOTUBIIEHNE;

T — CEHCOpPHbIA 3M1EMEHT;

C — uenb BbIXOAE;

D — npubop nHomKaumm N3MeHeHUs TeKyLLLEero COCTOSHNS;

MRGD. — WOy AbRAE VG TPONCRBO ~3akUiiib\ATVOGTATORHORO FOKa

Mogy/ibHoe YCTPOWCTBO 3aLmThI
OT OCTaTOYHOrO TOKA CO BCTPOEHHBLIM
CEHCOPHBLIM 3/1EMEHTOM CEHCOPHBLIM 3/IEMEHTOM

MogynbHOEe YCTPOWCTBO 3almMThl OT
OCTaTOYHOro TOKa TePMUHAILHOTO
Tvna

PucyHok M.15 — KcnbiTatenbHble ueny st NpoBepKM (PYHKLMOHMPOBaHMSA B Cllydyae MefJ/IEHHOro yBesiMyeHns
OCTaTOYHOrO TOKa, BO3HMKAIOLLEro B pesysibTare c60s1 B LEnu, NUTaemoli ¢ NOMOLLbIO
OBYXUMMYNbCHOTO MOCTOBOIO MexAyda3Horo coeguHeHus



FOCT IEC 60947-2-2014

| — OTAEeNbHbIA UCTOUHWK HaNPSHKEHWS (ECNM NPUMEHSIETCS);
V — BONbTMETP;
S1 — MHOronosOCHbIA BbIKOYATENb;
Sa — BCNoMoraTesbHbIiA BbIKIHUaTE b;
T — CEHCOPHbIA 3NEMEHT;
C — uenb BbIXOAa;
G — reHepartop;
Osc — ocuunnorpad;
MRCD — moaynbHOe YCTPOICTBO 3allMThbl OT OCTATOYHOrO ToKa

PricyHok M.16 — VcnbiTaTensHas Uenb 4718 NPOBEPKU NOBEAEHUST MOAY/bHbIX YCTPOWCTB 3almThbl
OT OCTATOYHOrO TOKa C OTAE/IbHO CMOHTUPOBAHHBLIMW CEHCOPHLIMWU 3M1EMEHTaMK,
B C/ly4Yae MOBPEeXeHUss COeAMHEHNA CEHCOPHOro 3/1leMeHTa
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S — VCTOYHVK MUTaHUS;

| — OTAENbHbIA UCTOUHUK HAaMPSHKEHUS (EC/M NPYMEHSIETCS);
V — BO/ILTMETP;

A — amvnepmeTp;

Sa — Bcnomorate/ibHbIi BbIK/IHoYaTesb;

SC — BblIK/IHOHaTE b KOPOTKOTO 3aMbIKaHUS;

B — coegviHeHve 471 MCMbITaHWS;

W — BpemeHHOoe COoefMHEHVE,;

L — nepemeHHbIli peakTop;

R — nepemMeHHbIli pe3ncTop;

Z — NepeMeHHoe MosIHOE COMPOTUB/IEHNE;

T — CEHCOpHbIli 3N1EMEHT;

C — uernb BbIXOAa;

D — npvbop vHOVKaLMN U3MEHEHWS TEKYLLIEro COCTOSHUS,
SCPD — yCTpOIACTBO 3aLluTbl OT KOPOTKOrO 3aMblKaHWS;
MRCD — mofly/ibHOe YCTPOMCTBO 3alUMTbl OT OCTATOYHOIO TOKa

PucyHok M.17 — WcnibiTaTesnbHas Lenb 4715 MPOBEpKU NOBEeAEHNs] MOZY/IbHOTO YCTPOWCTBA 3alyThI
OT OCTaTOYHOrO TOKA C OT/E/bHO CMOHTUPOBAHHBIM CEHCOPHBLIM 3/IEMEHTOM B YC/IOBUSIX KOPOTKOMO 3aMbIKaHIS
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S — WCTOYHUK NUTaHWUS;

| — OTAENbHbIA NCTOYHUK HaNPsHKeHUST (ECNN NPUMEHSIETCS);
V — BO/ILTMETP;

A — amnepmeTp;

Sa — BCMNoMOraTe/ibHbIi BbIK/IHOYaTE b;

SC — BbIK/IHOYaTE b KOPOTKOTO 3aMbIKaHUS;

B — coefiMHeHWe /1S MCTbITaHUsST OCTATOYHOIO TOKA KOPOTKOTO 3aMblKaHWsi, BMECTO COEAVHEHVS Yepes3 CEHCOPHBIl
S/IEMEHT;

W — BpemeHHoe coeguHeHue;

L — nepeMeHHbIii peakTop;

R — nepemeHHbIli pesncTop;

Z — nepemMeHHOe MOoJIHOe COMPOTUBIIEHUE,;

C — uenb BbIXoAa;

D — nprbop MHAVKaLMM N3MEHEHNA TEKYLLEro COCTOSHUS;
SCPD — yCTpOICTBO 3alUuTbl OT KOPOTKOTO 3aMblKaHWs;

MRCD — mogynbHOe YCTPOICTBO 3alyUThbl OT OCTATOYHOrO TokKa

PucyHok M. 18 — VicnbiTaTesibHasi Lienb 4719 NPOBEPKN MOBEAEHUST MOAY/IbHOTO YCTPONCTBA 3almThbl
OT OCTaTOYHOro TOKA CO BCTPOEHHBLIM CEHCOPHbLIM 3/IEMEHTOM B YC/IOBUSAX KOPOTKOTO 3aMblKaHUs
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S — VICTOYHVK NUTaHWs,

| — OTAENbHbIA UCTOYHMK HamnpsHKeHNs (ecam NpuUMeHsieTcs);

V — BOJILTMETP;

A — amnepmeTp;

Sa — BcnomoratesibHbli BbIKOYaTe b;

SC — BbIKIOYaTe Ib KOPOTKOTO 3aMbIKaHUS,

B — coefuHeHvie 4ns MCMbITaHUSA OCTATOYHOIO TOKa KOPOTKOrO 3aMblKaHUs, BMECTO COeAMHEHMUST Yepe3 CEHCOPHbIi
3/1IEMEHT;

R — nepemeHHsbIin pe3ncTop;

Z — nepemMeHHOe MOoJIHOe COMPOTUB/IEHUE,;

C — uenb BbIXO4E,;

D — npubop MHAMKALMN N3MEHEHWS TEKYLLLEro COCTOSHUS;

SCPD — yCTpOIiCTBO 3alyThl OT KOPOTKOrO 3aMblKaHUs;

MRCD — MoZy/nbHOe YCTPOCTBO 3alUmTbl OT OCTATOYHOro ToKa

PucyHok M.19 — VcnbiTaTenbHasi LeMb ANs NPOBEPKM NMOBEAEHVSI MOAY/IbHOTO YCTPOICTBA 3alLmThI
OT OCTaTOYHOTO TOKa B YCMOBUAX KOPOTKOrO 3aMblKaHus
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[orne,
co3faBaemoe .
aHTeHHOM CeHcopHblli anemeHT
MuTatoLpii Kabenb Mornowarowpii doeppyt W gnnbTp

PucyHok M.20 — lMpoBepKa YCTOMUMBOCTU K 3/1IEKTPOMArHUTHBLIM MOSSIM M3/Ty4eHNs! BbICOKOM UaCTOTbl,
Cxema VCrbTaHust [/151 MOfIy/bHOrO YCTPOICTBA C OT/AE/bHO CMOHTMPOBAHHBIM CEHCOPHBLIM 3/1EMEHTOM
(B AOMONHEHIE K MCTIbITaHWIO, OMCAHHOMY B MPUICKEHN B)
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MogynbHoe
YCTPOWCTBO

3alunTbl OoT "
o0cTaToOYHOro 30/19UMOHHas onopa

[nuvHa kabens:
<L<
BbICOKOYACTOTHOE 09mM<L<10m

coefiuHeHne OnvHa kabens:

09M<L<10wm

y ofMm-

CoeauHUTENbHbIR'
chukcartop \3a3zeMneHHbl i 3kpaH

PucyHok M.21 — [MpoBepKa YCTOMUMBOCTY K BbICTPbIM 3/IEKTPUYECKM Nepexoaam/Berieckam
B COEOMHEHWM CEHCOPHOTO 3/1eMEHTa MOAY/bHOTO YCTPOICTBA 3allThl OT OCTATOYHOMO TokKa
C OTAEe/IbHO CMOHTUPOBaHHBLIM CEHCOPHBLIM 3/IEMEHTOM
(B [OMONHEHWE K UCTbITaHUIO,0NUCAHHOMY B NPWIOXeHUA B)

CDN — CeTb CBA3KU-Pa3BA3KU

PuicyHok M.22 — lMpoBepka YCTOYMBOCTM K KOHZYKTUBHBIM MOMEXaM, CO3AaBaEMbIM MOMSIMUA BbICOKON YacTOTbl.
Cxema VcTbITaHVs A1 MOAY/IbHOTO YCTPOIACTBA 3alLyThl OT OCTATOYHOIO ToKa
C OTAe/TbHO CMOHTUPOBAHHbBIM CEHCOPHBIM 3/1IEMEHTOM
(B [AOMO/HEHME K UCTIbITaHWIO M0 MPUIoKEHIO B)
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Mpunoxenne N
(ob6s3aTrenbHoe)

AneKTpoMarHUTHasi COBMECTUMOCTb —
HDononHutenbHbIe Tpe6oBaHUA U METOAbLI UCMLITAHUI ANsl YCTPOUCTB,
He ONUCaHHbIX B NpunoxeHusax B, Fu M

N.1 O6wme nonoxeHus

N.1.1 O6nacTb npMMeHeHusA

Hacrosilee npunoxeHve NPUMEHSIETCA AN YCTPOWCTB, YCTAHOBMEHHbIX BHYTPU UMM HA aBTOMAarn4eckoMm
BbIKMIOUaTene, BKMoYaloWmx B cebsl anekTpoHHble cxembl (cM. IEC 60947-1 (nyHKT 7.3)), U HE ONUCAHHBIX
B NpunoxeHusix B (aBromarnyeckue BbIKMIOYATENN C 3aWMTON OT OCTATOYHOro Toka), F (aBTomMatnueckue
BbIKJIIOYATENU C INIEKTPOHHOM 3aLMTOW OT neperpysku no Toky) 1 M (MoaynbHble YCTPOMCTBA 3aLLMTbI
OT OCTaTO4HOr0 TOKA).

B HacTosiLem npunoXXeHuu onucaHbl BCNOMOraTesibHble YCTPOMCTBA aBTOMATMYECKOrO BbIKIKOYaTens,
Takue Kak pacuenuTenu HefOoCTaTOYHOro HanpshkeHusl, He3aBUCUMbIE pacuenuTeny, KaTyLlku 3amblKaHus,
NPUBOAHLIE MEXAHU3Mbl, AUCTAHLMOHHbIE YCTPONCTBA WHAMKALMM TEKYLIero coctosHus u T. 4. Mogynu
KOMMYHUKAaLUM HEe BXOAAT B 3TU TpeboBaHus.

Hacrosiee npunoxeHue 40NONHAET NpunoxeHne J B 4acTu yCcrnosuii UCNbITAHUIA U KPUTEPUEB NPUEMKMN,
cneumanbHbIX ANs TAKUX YCTPOWCTB.

N.1.2 O6wume ycnoBua UCnbITaHUMN

McnbITaHusi N0 HACTOSILLIEMY MPUITOKEHUIO MOXHO NPOBOAUTL OTAENLHO OT LMKIIOB UCMLITAHUIA, ONMCAHHBIX
COrnacHo ucnbiTaHum pasgena 9.

Ana kaXaoro UCNbITAHUA MOXET MCMONb30BATbCA HOBOE YCTPOWCTBO, UMM XK€ MOXHO WUCMOMb30BAaTb
OAHO YCTPONCTBO ANSi HECKONMbKMX UCTILITAHUIA, NO YCMOTPEHUIO M3FOTOBUTENS.

UTo KacaeTcs yCTPOWCTB C pasfUUYHbIMU HOMUHAMbHBLIMU HAMPSDKEHUAMU NUTAHUA, UCNBITAHUA cneayeT
NpPOBOAUTb A4S OAHOI0 YCTPOWCTBA C KaXAblM HOMUHAMNbHLIM 3HAYEHUEM.

McnbiTaHWA KaTyLek 3aMblkaHWUA ABMAIOTCA Heoba3aTenbHbIMU, €CIM UX KOHCTPYKLMSA (KaTyLuka U dnek-
TPOHHOE CPEACTBO YNpaBfieHWsA) UAEHTUYHA SKBUBANEHTHLIM HE3aBUCUMbIM PacLENUTENSIM.

YcTpoicTBa A0MKHbI ObITb BMOHTMPOBAaHbLI B aBTOMAaTUYECKUI BbIKNIOYATENb UNW YCTAHOBIIEHLI HA ABTO-
MaTU4eCKuin BbIKNoYaTenb, B COOTBETCTBUM C UHCTPYKLMAMMW U3rOTOBUTENS.

Pacuenutenu MMHUManNbHOTO HaNPSHXKEHWA U BbIXOAbl MOLLHOCTU, NpeaHa3Ha4YeHHbIE ANs NOCTOAHHOIO
COEAMHEHUSA C UCTOMHWUKOM NUTaHMUSA, AOJMKHbI 06ecneyYnBaTbCsi MUTAHUEM C HOMUHANBHBIM HaNPSHKEHNEM.
B cnyyae agnanazoHa HOMMHAaNbHbLIX HANPSXXEHWIA, OHM AOIMKHbLI 06ecne4YnBaTLCA NUTAHMEM C NMObbIM ya06-
HbIM HanpsPkeHMEM B Npeaenax 3Toro guanasoHa.

McnbiTaHnma ycTpoOWCTB ¢ HOMMHAaNbHOW YacTtoTon 50-60 My MOXHO NPOBOAUTL C OAHOW NGO U3 Ho-
MWHarnbHbIX 4acToT.

N.2 YcTonunBocTtb

N.2.1 O6wue nonoxeHua
N.2.1.1 YcnoBusa ucnbiTaHumn

McnbiTaHma Ha yCTOWYMBOCTb MOXHO MPOBOAWTL AN aBTOMaTUYECKOro BbIKMOYaTens, OCHAaLLEHHOro
pasnuyHbIMU YCTPOICTBAMMU, U KOMOUHUPOBATL C COOTBETCTBYHOLLUMMU UCNBITAHUSAMM, ONUCAHHLIMU B NPUIIO-
XeHusx B u F, Tam, rae 910 npuMeHnMo (Hanpumep, anekTpoctatnyeckue paspaabl, 9neKTpoMarHuTHbIe Nons
N3Ny4eHnAa BbICOKOW 4aCcTOTbl U T. A4.).

McnbiTaHua yCTPOWCTB, 3@ UCKIMIOYEHMEM KaTylleK 3aMblKaHWsA, AOSKHbI NPOBOAUTLCSA € 3aMKHYTbIMM
aBTOMaTMYECKUMU BbIKIIO4ATENAMU.

McnbiTaHuga kaTywek saMblkaHug, ecnu npumeHnmo (cM. N.1.1), crnegyeT npoBoAuTL C aBTOMATUYECKUM
BbIKSI04aTENEM B COCTOSIHUM FOTOBHOCTHU K 3aMbIKaHUIO (C HANPSXKEHHBIMU OCHOBHbLIMU MPYXXMHAMMU).

N.2.1.2 Kputepum acpdektuBHOCTU (PYyHKLUMOHUPOBAHUA

Kputepuin A: BO Bpemsi UCMbITAHUA TeKyLlee COCTOSIHUE aBTOMAaTUYECKOro BbIKMOYATENS He AOJDKHO
M3MEHSATLCA, TeKyLee COCTOSAHWE BbIXOAO0B AUCTAHUWOHHbLIX MOAYMEei MHAMKALMMK Takke HE AOIDKHO U3Me-
HATBCA.
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KpuTtepuit B: BO BpeMs UCTbITAHUSI TEKyLLEE COCTOSIHUE aBTOMATMYECKOrO BLIKIMIOYATENSA HE AOJDKHO
M3MEHATLCA, TOr4a Kak TEKyLuee COCTOSIHME BbIXOA0B AUCTAHLIMOHHBLIX MOAYNENW UHAMKALMWU MOXKET BPEMEHHO
U3MEHATBLCA, 0HAKO NOCNE UCMbITAHMSA AOMKHO 0TOOpaXXaTbCsl NPaBUNbHOE TEKYLLEE COCTOSIHUE aBTOMATH-
YEecKOoro BbIKNYaTens.

Mocne ucnbiTaHuii cnegyeT NPOBOAWUTL YNPOLLEHHYIO NPOBEPKY (DYHKLUMOHANbHbIX XapakTepPUCTUK B COOT-
BetcTeuu ¢ N.2.1.3.

N.2.1.3 YnpouweHHas npoBepka (PyHKLUMOHASNbHbIX XapaKTepPUCTUK

Ons oboux KpuTepues Nocrne UCNbITaHWA cnegyet NpoBOAWUTb NPOBEPKY (PYHKUMOHMPOBAHUA YCTPOK-
CTBA C HOMMHAsbHLIM HaMpPsKEHMEM WK, B Cliydae AWana3oHa HOMMUHAMNbHLIX HaNpPsHXKeHWW, ¢ NiobbIM
yAO0OHbIM HanpsHKeHNEM B nNpeaenax 9Toro gmanasoHa:

a) pacuenuTenb HeJOCTAaTOYHOIO HaNPSPKEHWUS, HAXOAALWMIACA NOA HaNPsHXKEHMEM, HE JOIHKEeH npensT-
CTBOBaTb 3aMbIKaHUIO ABTOMATMYECKOrO BLIKMIOYATENS; KOr4a HanpsbkeHue CHUMAeTcs, aBTOMaTUYeCKui
BbIKIOYaTENb AODKEH PaCLennsaThCs;

b) He3aBUCUMBIN pacUenuTeNb, HAXOAAWMNCA NOA HaMpsbKeHMEM, AOMMKEH pacuennsaTb aBToMaTtuye-
CKWI BbIKNIOYaTEND;

C) KaTyluKa 3aMblKaHUA, HAX0AALWAACA NOA HANPSKEHMEM, A0IDKHA 3aMblKaTb aBTOMaTUYECKUN BbIKIIO-
yarens;

d) NpMBOAHOM MEXaHWU3M, HAXOAALWMINCA MOA, HANPSPKEHUEM B COOTBETCTBMM C UHCTPYKUUAMU U3TOTOBU-
Tena, AomkeH 6biTb CNOCOBEH 3amblKkaTb U Pa3MblKkaTb AaBTOMATUMECKUIA BbIKMIOYATENb.

I'Ipmmean ne — ,ElaHHoe UcnbiTaHWe npeaHasHa4YeHO TOJIbKO ANA NOATBEpPXAEHUA TOro, YTo yCTpOﬁCTBO
He 6bINo NOBpEXAEHO BO BPpeMA UCMbITAHUA Ha ycToluMBocTb. OHO He NpefHa3Ha4YeHo AMNA NPOBEPKU MOMHOMO COOT-
BETCTBUA TpeSOBaHMHM, onpeaeneHHbIM B OCHOBHOW 4acTu HacTosLllero ctraHaapTa.

N.2.2 OnexkTpocTaTuyeckue paspaabl

B cooTtBeTCcTBUU C J.2.2 (NpunoxeHue J).
MpumensieTca kputepuin agpdekTMBHOCTU PyHKLUMOHMPOBAHUA B, onpeaenexHbiin B cooteeTcTBumn ¢ N.2.1.2.

N.2.3 OnekTrpomMarHMTHbIE NOMA U3NYYEHUA BbICOKOW 4acCTOThbl

B cooTBeTtcTBUM C J.2.3 (NnpunoxeHue J).

McnbiTaTenbHble COEAMHEHUA OOMKHBI COOTBETCTBOBaTL IEC 61000-4-3 (pucyHoKk 5 unu 6), B 3aBUCK-
MOCTMN OT MPUMEHEHUs, C Y4ETOM UHCTPYKUMIA U3rOTOBMTENA MO yCTAHOBKE. TN kabensa fomkeH ObiTb ykasaH
B OTYeTe 06 UCNbITAHUSAX.

Ona atana 1 (cm. J.2.3 (mpunoxeHue J)) npuMeHAETCs Kputepuii ahHeKTUBHOCTU PYHKLMOHUPOBAHUA A.

Ana atana 2 (cMm. J.2.3 (npunoxeHue J)) JOMKHA NPOBOAUTLCA NPOBEpKa PYHKLIMOHUMPOBAHUSI YCTPOM-
CTBa C Kaaoi U3 nepeuncneHHbix B J.2.3 (npunoxeHue J) yactot B cootBeTcTBUM ¢ N.2.1.3. 3TO UCMbITaHKUE
He NPUMEHAETCA ANS AUCTAHLIMOHHLIX YCTPONCTB UHAMKALMK TEKYLLEro COCTOSIHUS.

N.2.4 BbICTpbIe 3nMeKTPUYECKUe nepexoabl/BCnriecku

B cooTBeTcTBUM C J.2.4 (NpunoxeHue J).

WcnbiTaTenbHble COeaUHEHNUSA AOMKHbI cooTBeTCTBOBATL IEC 61000-4-4 (pUCYHOK 4) C y4ETOM UHCTPYKLMIA
M3roTOBUTENSA NO YCTAHOBKE.

MpumeHnsaeTca kputepuint SPdPeKTUBHOCTU DYHKLIMOHUPOBaHUSA A.

N.2.5 Ckauku

B cootsetcTBuM ¢ J.2.5 (Mpunoxenue J).

WcnbiTatensHble COeaUHEHNs fOMKHbI cO0TBETCTBOBAThL IEC 61000-4-5 (pucyHok 6, 7, 8 unu 9), ¢ y4eTom
MHCTPYKLMIA N3rOTOBUTENS MO YCTAaHOBKE.

MpumeHsieTca kpuTepuin SpdeKTUBHOCTU DYHKLIMOHUPOBaHUS B.

N.2.6 KoHaykTMBHbIE NOMexU, co3aaBaemble NOSIIMU BLICOKOI YacToThkl (06wwero Bnaa)

B cootBeTcTBUM € J.2.6 (MpunoxeHue J).

Ons stana 1 (cm. J.2.6 (npunoxenue J)) npuMeHseTcs Kputepuin 9heKTUBHOCTU PYHKLIMOHUPOBAHUS A.

Ina atana 2 (cM. J.2.6 (npunoxenue J)) AormkHa NPOBOAUTLCA NPOBEPKA (PYHKLIMOHMPOBAHUA YCTPOMCTBA
C KaXKaon U3 nepevncneHHblX B J.2.6 (npunoxeHwe J) yactot B cootBeTcTBuM ¢ N.2.1.3. 3TO UCMbITaHKE
He NPUMEHAETCA ANA AUCTAHLMOHHbLIX YCTPONCTB UHAMKALUN TEKYLLETO COCTOSHUS.
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N.2.7 Mocaaku U npepbiBaHMsA HanNpAXeHUA

3TN UCMbITAHMA NPUMEHSAIOTCA ANsi YCTPONUCTB TONMbKO C MOCTOSIHHBIM UCTOYHMKOM MUTAHUSI NEpPEMEH-
HOro TOKa.

MenbiTaHuss JOMKHbI NpoBOAUTLCA B coOTBETCTBUM € |IEC 61000-4-11 C ypOBHSIMM UCMbITAHWI
no IEC 60947-1 (tabnuua 23).

Bo Bpems uUCMbITaHWS TekyLiee COCTOSIHME aBTOMAaTUYECKOrO BbIKMOUATENs MOXET U3MEHSAThCS. Tekyluee
COCTOSIHME BbIXOJ0B AUCTAHLMOHHBLIX MOAYIEN UHANKALMKN TaKKe MOXET U3MEHATBLCS, HO NMOCME UCMbITaHKSA
AOSKHO OTOBpaxaTbCsl NpaBUIbHOE TEKYLLEE COCTOSIHWE BblikMoyaTens. MNocne ucnbiTaHus HeoGxoaumo
nNpoBepuUTL NPaBunbHOE PYHKLUOHUPOBAHWUE YCTPOMCTBA B COOTBETCTBMM C N.2.1.3.

N.3 Uany4yeHue

N.3.1 O6wue nonoxeHus

OTU UCMbITAHUA NPUMEHSIIOTCS ANS YCTPOMCTB, BKIOYAIOLWMX B CeO5 9NeKTPOHHbIE CXEMbl C OCHOBHbIMM
yacToTamu nepeknoyerus donbLue Yyem 9 ky (cM. IEC 60947-1 (nyHKT 7.3.3.2.1)) 1 npeaHa3HavYeHHbIX Ans
HenpepbIBHOIO (PYHKLMOHUPOBAHUA (Hanpumep, pacLuenuTen MUMHUMAIbHOTO HaNPSXEHUS).

3TN UCMbITAHWS HE NMPUMEHUMbI K HE3aBUCUMBIM PacLenUTENAM, NPeaHa3HA4YeHHbIM TOSbKO NSt UCMONb-
30BaHWA C pa3beAUHAIOLMM nepekniodaTtenem, nmbo BCTPOEHHbIM, NGO 0TAENbHO CMOHTUPOBAHHBIM.

OHM He NPUMEHAIOTCA K NPUBOAHBEIM MeXaHW3MaMm, He BKMoYaloLWwmumM B cebsi MOCTOSIHHO HaxXOAsLIMecs
noA HanpspKEHUEM 3MEKTPOHHbIE CXEMbl, MOCKOSIbKY TakMe YCTPOMNCTBA AENCTBYIOT C OMEHb PEAKUMU UHTEp-
Banamu, U ANMTENbHOCTb cpabaTbiBaHMA (3aMblkaHue, pasMblkaHWe UMM BO3BpaT B UCXOHOE NOMOXEeHUe)
04YeHb Mana (0T HeCKONbKNUX COT MUISIMCEKYHA A0 HECKOMbKUX CEKYHA).

Kaxxgoe ycTporicTBO JOMKHO MPOXOAUTL OTAEIbHbIE UCMBITAHWUS HA U3NYYEHWE, 3TU UCTIbITAHUA HE crneayeT
KOMOMHUPOBATb C COOTBETCTBYIOLLMMU UCTILITAHUAMMW NPUIoxeHnii B n F.

UcnbiTaHne kaTyluek samMblkaHusi, ecrnu npumeHsoTes (cM. N.1.1), cneayet npoBoaAuTb C aBTOMaTUYe-
CKMM BbIKIOYATENEM, HAXOAALMMCS B COCTOSAHUM FOTOBHOCTU K 3aMblKaHUIO (C HAaNpPsXKeHHbIMW OCHOBHbLIMM
NpY>XUHaMM).

WcnbiTaHus pacuenuTenen HeJoCTaTOMHOrO HanpsXKEeHUs W KaTyllek 3amblkaHua crieayeT npoBOAWTH
G 3aMKHYTbIM aBTOMAaTM4YECKUM BbIKITIOYaTENEM.

McnbiTaHna He3aBUCUMbIX pacuenuTenei U NPUBOAHLIX MEXAHU3MOB CNEAYET BLINOMHATL C PA30MKHYTbIM
aBTOMaTUYECKUM BbIKMIOYaTENEM.

McnbitaHusl AUCTAHLUMOHHBIX YCTPOWCTB UHAMKALMM TEKYLLIErO0 COCTOSIHUA criedyeT NPOBOAUTL C 3aMKHYTbIM
aBTOMaTUYECKUM BbIKMIOYaTENEM.

N.3.2 KoHayKTMBHbIE NOMEXU BbICOKON YacToThbl (150 kM'y — 30 MIMu)
B cootBeTcTBUM € J.3.2 (NpunoxeHue J).

N.3.3 Uanyyaembie nOMexu BbICOKON 4acToThl (30-1000 ML)
B cootBeTcrBuM € J.3.3 (NnpunoxeHue J).
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MpunoxeHune O
(obs13aTenbHoOe)

ABTOMaTHYECKME BbIKNIOYaTENN C pacLenneHnemM MrHoBeHHoro gencreus (ICB)

Hacrosiee npunoxxeHme 0THOCUTCA K aBTOMATUYECKUM BbIKIIOUATENSIM, KOTOPbIE BbLINOMHAIOT TOMNbKO
YacTb TPeGOBaHWI NO 3aLUMTe OT NEepPEerpysku No TOKY NPU KOPOTKOM 3aMblKaHWUU, ONpeaerieHHbIX B OCHOBHOW
YacCTU HaCTOALLEro craHaaprta (aanee — asTomatuyeckue Boikntiodatenu ICB). Onu Bkniovatot B ceba pacue-
nUTENU KOPOTKOrO 3aMblKaHWMA MrHOBEHHOTO AEWCTBUS, KOTOPbIE MOTYT ObITb pErynupyemMbiMu, HO HE BKITHO-
YaloT B ce0s pacuenutenu neperpy3ok. 3t yCTPOMCTBA, Kak NPaBUIIo, UCMONb3YIOTCSA B COEAUHEHUMN C APYIUM
oBopyaoBaHMeM, TakMM Kak Myckatenu Asuratenen, pene sawmTtbl OT neperpysok u T. 4. B covetaHum
C onpeaeneHHbIMKU pese 3alyThl OT Neperpy3ok oHn o6ecnevnsaloT NOSHYIO 3aLUUTy OT Neperpysku No ToKy
(3awuTy OT Neperpy3ok U OT KOPOTKOro 3amblkaHUs) U ANA Lenu, U AnA ykasaHHoOro obopyaoBaHus.

ABTOMaTuyeckue Bbikmnoyarenn ICB cocTaBnaloT 4acTb aBTOMaTUYECKUX BbIKMIOYATENEN, NOny4ato-
LMXCA HA OCHOBE 3KBMBAJIEHTHOrO aBTOMAaTU4YECKOro Bbikn4aTens (cMm. P.2.1) ¢ NOMOLbIO UCKAOYEHUS
pacuenuTenein neperpy3ok U BKMIOYEHUA pacuenuTens KOPOTKOro 3amblkaHUS, KOTOPbIA MOXET ObiTb pery-
nupyeMbiM, paspabotaH ans obecneyeHus CKOOPAWHUPOBAHHON 3alMTbl OT MEeperpy3kM no TOKy, koraa
COeIMHEH C onpeaeneHHbIMU NycKkaTenamMu Asuratenein unu pene 3awmTtbl OT NEPerpysok.

0.2 OnpepeneHus

B nononHeHue k onpeaeneduam, NnpuseaeHHbIM B pasaene 3, npUMeHsieTca cneayiollee onpeaerneHue.,

0.2.1 3xkBMBanNEeHTHbIA aBTOMATUYECKMI BblknwovaTenb (equivalent circuit-breaker): AsTomatunue-
CKMI BbIKNIOYaTeNb, HA OCHOBE KOTOPOro Nony4aloT aBTOMaTUYEeCKuin Boiknovatens ICB, KOTopbii npowen
UCMbITAHUS1 B COOTBETCTBUU C HACTOALMM CTAHAAPTOM M UMEET TaKoW ke pa3Mep paMKu, Kak u aBToMaTu-
yeckui BolknovaTens ICB.

0.3 HoMmuHanbHbIE 3HaAYeHUA

MpUMEHSsIIOTCS napaMeTpbl, NPUBEAEHHbLIE B pasjene 5, 3a UCKNIOYEHMEM CCbINKM Ha pacuenuTenu
NePErpy3oK 1 CO CreayoLMMn A0MONMHEHUAMMN.

0.3.1 HoMMHanNbHbLIN TOK [,

HoMMHanbHBLIN TOK aBTOMaTM4eckoro Bbikmovatens ICB He AomkeH npeBbilaTb HOMUHANbHbLIA TOK
3KBMBANEHTHOIO aBTOMAaTUYECKOro BbIKNoYaTens.

0.3.2 HoMuHanbHaa BKNOYaKwWaa CNOCOOHOCTb NPU KOPOTKOM 3aMbIKaHUMN

Ons aBToMaTtuyeckux BbiknovaTenen ICB moxeT ObiITb yCTaHOBNEHA HOMMHANbHas BKIIOYalOLAs
CNOCOGHOCTbL NPU KOPOTKOM 3aMblKaHWUK, OTNMYAIOLIASICS OT 3HAYEHUs, YCTAHOBIIEHHOIO ANsi 9KBUBANEHT-
HOro aBTOMAaTUY€CKOro Bbikno4aTens.

MpuMeyvyaHune — [nsa aBToMaTuyeckux BelkntoyaTenei ICB MoxeT GbITb ycTaHOBIIEHa HOMUHANbHas BKITlOYa-
foLjasi cnocoBbHOCTL MPU KOPOTKOM 3aMblkaHUK, paBHas Unu Oonblle 3Ha4eHUs!, YCTaHOBIIEHHOro AN 3KBUBANEHTHOMo
aBTOMaTUYECKOro BhIKITIOYaTENS, KOr4a OHW COefMHeHbI € ONpeerieHHbIMU MycKaTensamMu ABurateneil unu pene 3almrbl
OT NEepPerpysokK, U UX UChbITaHUe NPOBOAMUTCA N0 COOTBETCTBYHOLMM MyHKTaMm IEC 60947-4-1 (cm. O.6.2).

0.3.3. HOMUHanbHbIE OTKMOYAKOLWMUE CMOCOOGHOCTU NPY KOPOTKOM 3aMbIKAHUM

Ona aBToMaTuyeckux Bbiknoyarenei ICB MOXeT ObiTb YCTAHOBNIEHA HOMWHasIbHas OTKIOYAKoLWas
CNOCOGHOCTb NPU KOPOTKOM 3aMblKaHWUKU, OTNUYAIOLAACA OT 3HAYEHUS,, YCTAHOBNEHHOIO ANsl 9KBUBANEHT-
HOro aBTOMAaTUYECKOro BbIKMIOYATENS.

MpuMmevaHune — [AnAa aBToMaTuyeckux BblkntodaTenen ICB MoxeT 6biTb ycTaHOBNEHA HOMUHaNbHAA OTKAKO-
YaroLas cnocoBHOCTL NpK KOPOTKOM 3aMblKaHUM, paBHas MW Gornblue 3Ha4YeHUs Iy, YCTaHOBNEHHOro ANSA 3KBUBANEHT-
HOro aBTOMaTWUYECKOro BbIKIOYaTENs, KOrAa OHW COeJUHEHbl C ornpeAerieHHbIMU NycKaTensaMu ABuratenein unu pene
3alUNTHI OT Neperpysok, U UX UCTbITaHUe NPOBOAUTCS MO COOTBETCTBYOLWMM nyHkTam IEC 60947-4-1 (cMm. O.6.2).
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0.4 UHdopmauus o npoaykre

MapkupoBka aBToMmaTnyeckux Boiknovatenei |ICB aomkHa BbINOSIHATLCS B COOTBETCTBUMU C 5.2.

Ecnu npuMeHMMO, AOIDKHBI ObITb Yka3aHbl HOMUHASIbHBIE BKNIOYAOLWLME U OTKNIOYaloWmMe CnOCOBHOCTH
npu KOpoTkoM 3ambikaHum (cm. O.6.1.1). Korga Ana aBTOMaTtu4eCKOro BbIKIOYATENS YCTAHOBNEHbI HOMM-
HarbHbIE 3HAYEHUs1 TONLKO ANs pabounx napameTpoB NPU KOPOTKOM 3aMblkaHUU, B COEAUHEHUU C NyckaTenem
ABUraTens UM perne 3awmrbl OT neperpysok (M. P.6.2), HOMUHanNbHLIE NApaMeTpPbl COEANHEHNA NPU KOPOTKOM
3aMblKaHUM He JOIDKHBI ObITh YKa3aHbl HA aBTOMaTU4ECKOM BhikniovaTene ICB.

Kpome atoro, Ha asTomatuyeckui Boliknovatens CBl gomkHa GbITb HaHeceHa cneaylowas MapkupoBka:

- k 5.2, nepeuncnenue a), fobasnsertca 0603HaveHue ICB;

- k 5.2, nepeuncnenune b), 106aBNAIOTCA HOMUHAMbHbLIE YCTABKM TOKA KOPOTKOTO 3amblkaHusA / (CM.
2.20.) (dbakTyeckne sHauYeHUs1 NN KPaTHbIE HOMUHANBLHOTO TOKA).

B MHCTPYKLUMUSIX U3rOTOBUTENS AOMKHO ObITb 06paLLEHO BHUMaHWUE HA TOT (hakT, YTO NpU YCNOBUAX HUXKE
HOMMWHarbHbIX YCTABOK TOKA KOPOTKOr0 3aMblKaHWA ¢ MIHOBEHHLIM AENCTBMEM aBTOMATUYECKUN BbIKMIOYa-
Tenb ICB He oGecneunBaeT COOCTBEHHYIO 3awMTy OT Meperpy3ku no TOKy unu Ana uenu. Takaa 3awmra
AomkHa o6ecnevymBaTbCs OTAENBHO.

Korga aBTomaTuyeckuit Boikmovatens ICB He coeauHeH ¢ onpeaeneHHbIM 3aWULWEeHHbIM YCTPONCTBOM
(cm. O.6.2), u3rotoBUTENDL AOIMKEH NPEAOCTABUTL AaHHblE, NO3BOAAIOWME caenatbh BbIGOP noaxoasLen
3aLMThI OT Meperpysok, HanpuMep xapakTepUCTUKU NPOYHOCTU aBTOMaTUYECKOrO BeiknovaTens ICB ao ero
MaKCUMaribHOW YCTaBku MITHOBEHHOrO AEWCTBUA.

0.5 KoHCTpYKTUBHBIE U (PYHKUNOHanNbHbIe Tpe6oBaHUsA

ABTOMAaTUYECKUI BBIKIOYATESb, NOSIYYEHHLIN HA OCHOBE 9KBMBAMIEHTHOIO aBTOMAaTMYECKOrO BbIKMKOYa-
Tensa (cM. O.2.1), COOTBETCTBYET BCEM NPUMEHAEMbIM KOHCTPYKTUBHBLIM M (DYHKLIMOHANbHLIM TPeGoBaHUAM,
onpeaeneHHbIM B pasgene 7, 3a ucknioveHnem 7.2.1.2.4, nepeuncnenue b).

0.6 UcnbiTaHusA

0.6.1 Lluknbl ucnbiTaHMn aBTOMaTU4YECKOro Bhikntovartena ICB B otaenbHOCTH

0.6.1.1 OGwWwKe NoONoXeHunA

McnbiTaHus, onucaHHbIe B HACTOSILLEM NYHKTE, HE TpebyeTcs NpoBOAUTb, €CNU:

- XapaKkTepucTUKN Npu KOPOTKOM 3aMbIKaHUM pacLenuTenein KOPOoTKOro 3aMblKaHUS U OCHOBHbLIX NyTen
TOKa aBTOMAaTUYECKoro Bbikovarens ICB naeHTUYHbI TaKMM XapakTepucTukaMm 3KBUBANEHTHOr0 aBToMaru-
YEeCKOro BbIKNOYaTensa unu

- AN aBTOMAaTUYECKOro BbIKIIOYATENSA YCTAHOBIIEHbI U UCMbITAHbl TOSNIbKO HOMMHAIBLHbLIE NapaMeTpsl,
Kak Ansa yactu coeauHeHus (cm. 0.6.2).

HeobxoauMo npoBecTu ucnbITaHUs 0bpasua C KaxabiM MakCUManbHbLIM U MUHMMAaNbHLIM 3Ha4YeHUeM
HOMWHAMBLHOTO TOKA /, KAKA0ro paamepa pamku.

B cnyyae ogHoro unu 6onee KOHCTPYKTUBHOIO pacxoxaeHus (cM. 2.1.2 u 7.1.5) B npeagenax pasmepa
pamku crnegyeT NPOBECTU UCMbITAHUE AONONMHUTENBLHOrO obpasua ¢ MUHUMAasbHLIM HOMWHANbHbLIM TOKOM,
COOTBETCTBYIOLLIUM KAXAOW KOHCTPYKLIUK.

0.6.1.2 Ljuknbl ucnbITaHUM

WcnbiTaHust cneayet nNpoBOAMTL B COOTBETCTBMM C nocnegosatensHoctamu Il u I, onucaHHbiMu
B HACTOsILLEM CTaHaapTte, 6e3 NpoBepKU pacLenuTenei neperpysok.

Ans ICB, umelowmx BapuaHTbl C pPasNUMUYHbIM YUCIIOM MOMIOCOB, UCMbLITAHWUSA AOIDKHbI NMPOBOAMTLCA
Ha BapuaHTe C HaMBONbLLUMM YUCIOM NOMIOCOB. [lpyrue BapuaHTbl NoanexaT TONbKO ucnbiraHusam uukna lll
(6e3 npoBepku pacLenuTenein NeperpysKku).

0.6.1.3 NpoBepka pacuenuTernieil KOPOTKOro 3aMblKaHUA

Mocne ucnbiTanua no O.6.1.2 cneayeT BLINOMHUTL UCTIBITAHWE pacuensnieHns B cooTBeTcTBuu ¢ 8.3.3.1.2
Ha Kaxaom (pa3oBOM NOMKOCE NOOYEPEAHO, C MAKCMMATIbHOW YCTABKOW HOMMHANBLHOIO TOKA KOPOTKOTrO 3aMbl-
KaHWA MIHOBEHHOTO AEWCTBUA. MCnblTaHMe NpOBOAUTCH CO 3HAYEHMEM TOKA pacuEnseHus, 3asiBrieHHbIM
M3roTOBUTENEM ANA OTAENbHbLIX MOMOCOB. ABTOMATUYECKUI BbiKNOYaTens ICB aormkeH pacuennarbes.
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0.6.2 ABTOomaTnyeckuii Bbikniovatenb ICB, coeauHEHHbIN C 3alWMILEHHbIM YCTPOUCTBOM (T. e.
C nyckaTenem ABUraTtens Unu pere 3awuTtbl OT NepPerpy3okx)

MpumeHsemMble TpeboBaHUA K UCNLITAHUAM ANSA TakUX COeAWHEHWI onpedeneHbl B COOTBETCTBYHOLLMX
pasgenax IEC 60947-4-1, B 4aCTHOCTU, B CreayOLMX MYHKTaX:

- KOOPAMHUPOBAHWE C NPeaOXPaHUTENbHBIMU YCTPONCTBAMU 3aLLMUTLI OT KOPOTKOrO 3aMbiKaHUS;

- AONOMHUTENbHbIE TPeBoBaHMA N0 06 BLEAMHEHUIO NyCKAaTENEN M 3aLLMLLEHHBIX NyCKaTeNel, NPUroaHbIX
AN n3onauuu;

- paboune napaMeTpbl B YCIOBUSX KOPOTKOTO 3aMbIKAHUS;

- KOOPAWHWUPOBAHWE NEPEXOAHOTO TOKA MEXAy nyckaTeneM W COeAUHEHHbIM YCTPOWCTBOM 3aLuuThl
OT KOPOTKOro 3ambikaHus (SCPD).

MpuMmedyaHue — OBosHaveHne SCPD B IEC 60947-4-1 npuMmeHsieTc ANA pasnWYHbIX NPeAoXpaHUTENbHBIX
YCTPOICTB 3aluTLl OT KOPOTKOrO 3aMblKaHuWs, BKIloUas aBToMaTuieckue Boikntouatenu ICB.
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