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Mpeancnoeue

1 NMOOIOTOBIEH ®enepankHbIM rocyadapCTBEHHLIM YHUTApHLIM npennpuatuem «LleHTpanbHbeii op-
neHa Tpyposoro KpacHoro 3HaMeHW Hay4yHO-MCCNeAoBaTeNbCKUA aBTOMOBUIBHLIA U aBTOMOTOPHbLIA UHCTU-
TyT «HAMW» (PIrYMN «HAMW») Ha ocHoBe coGCTBEHHOID NepeBoAa Ha PYCCKWW si3blK aHMOs3bINHON BEPCUN
cTaHOapTa, YKasaHHOro B NyHkTe 4

2 BHECEH TexHnuyecknum komuTeToM no ctaHgaptuaauum TK 056 «[opoxHbIA TpaHCnopT»

3 YTBEPX/EH W BBEJEH B IENCTBWE Mpukasom denepansHOro areHTCTBa No TEXHUYECKOMY pe-
rynupoBaHuto u metponorumn ot 11 mapta 2025 r. Ne 119-cTt

4 HacTtodwmin ctanHgapT MOeHTU4eH mexgyHapogHomy cTtaHgapty MCO 13063-3:2022 «Monegpl
N MOTOLMKIBI C 3NeKTpMYeckuM npusogom. TpebosBaHus GezonacHocTu. YacTe 3. 3nekTpobesonacHocTby
(1ISO 13063-3:2022 «Electrically propelled mopeds and motorcycles — Safety specifications — Part 3:
Electrical safety», IDT).

Mpw NpUMEHeHUU HAaCTOSALLEro CTaHAapTa peKoOMeHAYeTCA UCMONb30BaTh BMECTO CChINOYHbLIX MeXayHa-
POLHbIX CTAHOAPTOB COOTBETCTBYHLIME MM HALMOHamNbHbIE CTaH4APTbl M MEXrocyAapCTBEHHbIE CTaHAApPThI,
CBEEeHWS O KOTOPbIX NPUBeAeHbl B JOMONHUTENBHOM npunoxexHun A

5 BBE[JEH BIEPBBIE

lNpasuna npumeHeHUss HacmosAweao cmaHdapma ycmaHoeeHbl 8 cmambe 26 @edepanbHO20 3aKoHa
om 29 uwoHs 2015 2. Ne 162-®3 «O cmaxdapmu3sayuu 8 Pocculickoli ®edepauyuuy. MHgopmalus o6 us-
MEHEeHUsX K HacmosiwemMy cmaHdapmy nybrnukyemcs e exe200HOM (M0 COCMOSHUK Ha 1 aHeaps mekyuie2o
200a) uHghopMayUOHHOM ykazamene «HayuoHansHsle cmandapmel», a oghuyuansHbil mekcm uameHeHul
U MoNPaeoK — 8 eXeMeCHsYHOM UHGOpMaUyUOHHOM ykalamene «HayuoHanbHbie cmaHOapmbl». B cny4yae
nepecMompa (3aMeHbl) Uu OMMeHbl HacmosAweao cmaxdapma coomeemcemeyroujee ysedomieHue bydem
onybnukosaHo & brnuxaluwieMm 6binycKe eXeMecsyHo20 UHEOPMayUOoHHO20 yKkaszamesns «HayuoHanbHble
cmaHOapmsi». Coomeemcemaeyiouasl UHGhopMayus, ysedoMIeHUE U MeKCMmbl Pa3Mewalomcs makxe 8 UH-
ghopmauuoHHoU cucmeme obLeao nonk3oeaHus — Ha oguuuansHoMm calime @edepansHo20 azeHmcemea rno
MEexXHUYECKOMY peaynupoeaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© 1S0, 2022
© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2025

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3pelieHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

MONEObLI U MOTOUKMKNBI C SNEKTPUYECKUM NPUBOOOM
TpeboBaHMA Ge3onacHOCTH

YacTtbe 3

3nekTpobezonacHocTb

Electrically propelled mopeds and motorcycles. Safety specifications. Part 3. Electrical safety

OaTta eBegeHna — 2026—05—01

1 O6bnacTtb NnpuMeHeHnA

Hacrtosawmi cTtaHgapT yctaHaesnueaeT TpeboBaHma no anekTpobe3onacHoOCTW Ans 3aluThl OT nopaxe-
HUS1 3NEKTPUYECKUM TOKOM W TePMWUYECKUX BO3OEWCTBUA CUCTEM SMEKTPUYECKOW TAMM U BCNOMOraTenbHbIX
3NEKTPUYECKUX CUCTEM MOMNESOB U MOTOLMKIOB C 3NeKTPUYeCKUM MpUBOAOM NPU HOPManbHbIX YCIOBUSAX 3KC-
nnyatauun. CtaHgapT NPpUMEHSIETCA NPU MaKcMMansHoOM paboyem HanpskeHuM GOpPTOBOW 3NMEKTPOCETU He
tonee 1000 B nepemeHHoro Toka unu 1 500 B nocTtosiHHOro ToKa.

MpumedyaHue — TpeboBaHWA B OTHOLLEHMW TOKONPOBOAALLMX COEANMHEHWUIA MOMEAOB U MOTOLMKITOB C 3MNeKTpu-
YeCKMM MPUBOLAOM K BHELLHEW 3rneKTpuyeckon cetn cogepxartcda B MCO 18246.

2 HopmaTuBHbIE CCbINKK

B HacTosilem cTaHZapTe MCnonb30BaHbl HOPMATUBHbIE CChIMKW Ha Creaytowme ctaHaapThl [ona gatu-
POBaHHBIX CCbINOK MPUMEHSIT TOMLKO YKa3aHHOe M3LaHWe CChiNMOYHOro cTaHgapTa, Ans HeadaTUpoBaHHbIX —
nocrnegHee usgaHue (BKNoYasa Bce U3MeHeHus)]:

ISO 20653, Road vehicles — Degrees of protection (IP-code) — Protection of electrical equipment
against foreign objects, water and access (TpaHcnopT gopoxHbiin. CTenenn sawmuTsl (Kog IP). 3awmTta anekT-
poobopynoBaHus OT BHELUHMX NPeaMeToB, BOAbl M JOCcTyna)

IEC 60227-1, Polyvinyl chloride insulated cables of rated voltages up to and including 450/750 V —
Part 1: General requirements (Kabenu ¢ nonMBMHUNXNOPUAHOW M30NALMEN HA HOMUHANBHOE HaNpPsXeHne 40
450/750 B BkntoumnTensHo. HacTtb 1. Obwme TpeboBaHusa)

IEC 60245-1, Rubber insulated cables — Rated voltages up to and including 450/750 V — Part 1:
General requirements (Kabenu ¢ pe3snHoBO# nsonaunen Ha HOMUHaNbHoe HanpsxeHue go 450/750 B Bknio-
yutenbHo. HYacte 1. Obwme TpeboBaHus)

IEC 60990:2016, Methods of measurement of touch current and protective conductor current (Metoab!
M3MEPEHWs TOKa NPUKOCHOBEHWUSA M TOKa 3aLUMTHOIO NPOBOAHWKA)

3 TepMuHbI U onpeaeneHus

B HacToslwemM cTaHgapTe NPUMEHEHbBI CriedyroLne TEPMUHBI C COOTBETCTBYHOLLMMMN onpegeneHusamu.

NCO n M3K nogaepxuBatoT TepMuHOnornyeckme basbl 4aHHbIX AN NPUMEHEHWA B CTaH4apTi3aummn no
cledyowmM agpecam:

- nnatdopma oHnamH-npocmoTpa MCO, pocTtynHa no agpecy: https://www.iso.org/obp;

- Onektponegua M3K, goctynHa no agpecy: https://www.electropedia.org/.

MapaHune ochbuumnansHoe
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3.1 BcnomoratenbHas anekTpuyeckana cuctema (auxiliary electric system): Cuctema TpaHCNopTHOTO
cpencTea, paboTaolas Ha ANeKTPUHECKON IHEePTUM, He ABMAILLAACA CUCTEMOW INEKTPUHECKON TATW.

MpumeyvyaHnue — TepmuH us MCO 6469-3:2021, 3.1.
3.2 banaHc anekTpuyveckon uenu (balance of electric circuit): YacTe anekTpudeckown Lenu, ocTasLla-

ACH NOCNe OTKMNKYEHUA BCEX WCTOYHWKOB 3MEKTPOIHEPrUM, HaxXoOAWMXCH NOL HanpsXeHueM (Hanpumep,
MCX33 (3.23) n batapen TONMMBHbLIX 3NEMEHTOB).

Mpumevyanne — TepmuH ns NCO 6469-3:2021, 3.2.

3.3 zawuTHOe orpaxaeHue (protective barrier): Yacte, obecnevrBatollas 3awuTy oT NPSAMOro NpUKoCc-
HoBeHWs (3.9) co cTOpOHBI 0BBIMHOTO HanpaBneHns AocTyna.

Mpumevanune — Tepmun uz M3K 60500-826:2004, 826-12-13 ¢ ynaneHuem crnosa «(3MNeKTpU4ecKn)».

3.4 ocHoBHasa usonauusa (basic insulation): M3onauus, obecnevnBaollan OCHOBHYW 3awuty (3.5)
onacHbIX TOKOBeYyLKx YacTten (3.35).

MpumeyaHue 1— 3TO NOHATUE HEMNPUMEHVMO K U30SIALMMW, UCMONb3YEMON UCKMIOMUTENBHO ANA TEXHUYECKUX
uenen

MpumeyvyaHue 2— Ecnu uzonauus He obecnednBaeTcs TONbKO TBEPAOW U3onsaunen, Ans AOCTUMKEHWUS] OCHOB-
HOW 3aLUUThl ee AOMNOMHAT 3alMTHBIMKU orpaxmaeHuamm (3.3) unu 3awuTtHeiMyu obonodkamu (3.15) ons npegoTepalleHs
[0CTyna K 4acTam, Haxogsawmmca nog HanpsxeHnem (3.19).

Mpumeyvyanune 3 — Tepmun nza MOK 60500-581:2008, 581-21-24 ¢ yonaneHuem npuMedaHis 2 K TEpMUHY.

3.5 ocHoBHas 3awmTa (basic protection): 3alimMTa OT NopaxeHUs aNeKTpU4eckum TokoM (3.13) npu oT-
CYTCTBUWN NOBPEXKAEHUNA.

Mpumevyanune — Tepmun uz M3K 60500-195:2021, 195-06-01 ¢ 3aMeHON CNOB «HOpPMarnbHbIE YCNOBUA» Ha
«OTCYTCTBUE MOBPENOEHNAY.

3.6 npoBopgsAawasn 4Yactb (conductive part): HacTe, koTopas cnocobHa NPOBOANTL SMEKTPUYECKNA TOK.

Mpumeyvyanune — Tepmun uz M3K 60500-195:2021, 195-01-06.

3.7 npoeogHuK (conductor): MpoBogsaLlas YacTb, NpedHasHavYeHHas a4nsa NpoBeaeHUs aNeKTPUHecKoro
TOKa OnpegerneHHoro sHa4yeHus.

Mpumevanume — Tepmun nza M3K 60500-195:2021, 195-01-07.

3.8 paccTtosiHMe yTe4dku (creepage distance): Kpatyaiiwee paccTtosHue BOONb MOBEPXHOCTU TBEPAOrO
W30MALMOHHOIo MaTtepuana mexay AByMS npoBogalyMmMm Yyactamum (3.6).

Mpumeyvyanune — Tepmun nz M3K 60500-151:2001, 151-15-50.

3.9 npsamoe npukocHoBeHuUe (direct contact): 3nekTpUYECKUA KOHTaKT NIOAEA UITW XKMBOTHBIX C YacTa-
MU, HaxogaLWnMMUcs nog HanpsxeHuem (3.19).

Mpumevyanune — TepmuH nz M3K 60500-826:2004, 826-152-03.

3.10 pBorHaAa u3onauua (double insulation): M3onauusg, Bkniovalowas B ceba OCHOBHYHO M30MALUH
(3.4) v gononHWTeneHy n3onauuio (3.25).

Mpumeyvyanune — Tepmun nza M3K 60500-195:2021, 195-06-08.

3.11 anekTpu4eckoe waccwu (electric chassis): lNpoBogsAwme yactu (3.6) TpaHCNOPTHOrO CpPeacTBa, Co-
eAMHEHHbIe ANMEKTPUYECKN, Yel NoTeHunan NpMHAT 3a Ha4ano oTcyeTa.

3.12 anekTpuyeckuit npueog (electric drive): KomGuHauma Tarosoro ABuratens, CUNOBOM SMEKTPOHUKN

U CBSI3aHHbIX C HUMW 3MeMEHTOB ynpaBneHus 4nsa npeobpa3oBaHus SNEKTPUHYECKON 3HEPTUM B MEXAHUYECKYHO
1 HaobopoT.

MpumevyaHune — TepmuH nz MCO 6469-3:2021, 3.13.

3.13 nopaxeHue anNeKTPU4YECKUM TOKOM (electric shock): ®uanonornvecknin adeKT OT BO3AENCTBUS
3MNEeKTPUYECKOTO TOKa MpY ero NpoxXoXAeHUn Yepes Teno YernoBeka Unm }XMBOTHOTO.

MpumeyvaHue — TepmuH uz M3K 60500-826:2004, 826-12-01.
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3.14 TpaHcnopTHOe cpeACcTBO C 3neKTpu4yeckum npuBogom (electrically propelled vehicle); 3TC:
TpaHcnopTHOE CPeACcTBO C OOHUM WMU HECKOMBKUMUW 3NeKTpUYeckUuMu npueodamu (3.12), npegHasHayYeHHbI-
MW ONs ABUXKEHWS.

MpumevyaHnne — TepmuH 13 lACO 6469-3:2021, 3.15.

3.15 zawmTHaa obonouka (protective enclosure): Obonoyka, okpyXawLLas HaxoasaLWwecs BHYTpU Hee
yacTn obopyaoBaHus 1M nNpegoTBpallaolwas 4OCTYN K onacHbIM TokoBedylwmM vactam (3.35) ¢ nwboro Ha-
npaeneHus.

MpumeyaHune — TepmuH ns M3OK 60500-195:2021, 195-06-14 ¢ yoaneHnem crnosa «(anekTpuyeckas)».

3.16 oTKpbiTaa npoBogAwWan YacTb (exposed conductive part): MpoBopswas yacTs (3.6) anekTpuye-
ckoro obopyaoBaHWUs, KOTOPOWM MOXHO KOCHYTLCH M KOTOpPasi HOpMarnksHO He HAXoOUTCS NOA HanpsXeHUeM, Ho
MOKET 0Ka3aTbCs Mo HaMpsKeHWeM Mpy NoBpeXneHU OCHOBHON uzonsauum (3.4).

MpumeyaHue 1—/TlpoBoasLlas YacTb ANEKTPUYECKOro 060PYAOBaHUA, KOTOPasi MOXET OKa3aTbCs Mo Harnpsi-
KEHUEM TOMBKO B PE3YNbTaTe KOHTAKTAa C OTKPLITON NMPOBOAALLEN YACThI, KOTOpas okasanack NnoJ HanpsKeHWeM, cama no
cebe He cuMTaeTCcs OTKPLITOW NPOBOAALLEN YACThIO.

Mpumeuvanne 2 — TepmuH nz M3OK 60500-442:1998, 442-01-21.

3.17 cucTema KOHTpPONA cCONpPOTMBNEHUA U3onAUMK (isolation resistance monitoring system): Cucte-
ma, obecneunsarLlas NepuoguIecknii UM HENPEPLIBHBIA KOHTPOME COMPOTUBIEHWA nsonauuu (3.18) mexay
ToKoBedyLWMnmn vyactamm (3.19) n anekTpuyeckum waccw (3.11).

MpunmevyaHue— TepmuH na MCO 6469-3:2021, 3.24.

3.18 conpoTuBneHue nsonauum (isolation resistance): ConpoTueneHne mexagy TOKOBeOYLLMMMK YacTs-
MU (3.19) anekTpyMyeckon Uenu u anekTpuyeckum wacck (3.11), a Taeke OpYrMMU 3MEKTPUHECKUMU LIEMSMM,
M30MMPOBAHHBLIMW OT 3TOW ANEKTPUHECKOW Lienu.

MpumeuvaHune — TepmuH n3 lCO 6469-3:2021, 3.23.

3.19 4yacTtb, Haxogswasncsa nog HanpsukeHuem (live part): NpoBogHuk (3.7), MNK NpoBoaALLAs YacTb
(3.6), NnpegHa3sHavyeHHas HaXOOWUTLCS MOA HaNpsXeHWeM Mpu HOPMarbHOM UCMONb30BaHWKM, HO MO cornatle-
HWIO He ABMNAKLLAACSA 3NeKTpUYecknm waccu (3.11).

MpnmevyaHue — TepmuH ns MCO 60500-442:1998, 442-01-40 ¢ yoaneHWem CIoB «BKMHOYas HeNTpanbHbIN
NMPOBOOHVKY» M MPUMEYaHWUA K TEPMUHY, 8 TakKe 3aMeHON CNOB «COBMELLEHHBIN 3alUUTHLIA U HENTPAanbHbIA NPOBOAHMK
(PEN)» Ha «aneKTPUYECKMM LLIACCK».

3.20 makcumanbHoe pabo4vee HanpsikeHue (maximum working voltage): Haunbonbwee 3HaudeHue
NnepeMeHHOro HanpskeHWs (CpeaHee KBaapaTW4eckoe 3HaYeHne) UNW NOCTOSIHHOrO HanpsbkeHus (6e3 ydeta
nepexoaHblX NPOLEcCoB U NyNbCauMm), KOTOPOE MOXET BO3HWKHYTh NMPU MGbIX HOPManbHbIX YCNOBUAX JKC-
nAyatauum B COOTBETCTBUM C TEXHUYECKMMMW YCITOBUSIMW M3rOTOBUTENS.

Mpumeuvanune — TepmuH ns lCO 6469-3:2021, 3.26.

3.21 ypaBHMBaHMWe noTeHuuanoB (equipotential bonding): BeinonHeHne anekTpu4YeckUx COeQUHEHUIA
mexay nposoddawmm Yactamu (3.6) ana obecnevyeHns aKBUNOTEHUMAMBHOCTH.

Mpumeuvanune — TepmuH nz NCO 60500-826:2004, 826-13-19.

3.22 cteneHb 3awmThl (kog IP) (degree of protection, IP): 3awuTa, obecneunBaemas 3awutHom obo-
MOYKOW UMK OrpaX¥aeHWeM OT [0CTyNna NOCTOPOHHWX NPeaMETOB U/MNK BoAbl M NOATBEPXKAEHHAA CTaHOapTy-
3UPOBaAHHBLIMW METOAaMU UCTbITaHWIA B cooTBeTCcTBUKM ¢ MCO 20653.

MpumeyvyaHnune — TepmuH 13 MCO 20653:2013, 3.2 0-826:2004 ¢ pobaeneHnem cnoe «kogd IP» U «B COOTBET-
ctBuu ¢ 1ISO 20653».

3.23 nepesapaxaeMas cMCTEMa XpaHeHUA 3NeKTpuYeckon aHeprum (rechargeable energy storage
system, RESS); MNCX33: MNepesapskaemasa cuctema XpaHeHUs 3MeKTPUYECKON 3HEPruv Ansa nogadvun anek-
TPO3HEPrMy Ha aNeKTpuYeckmin npusog (3.12).

Mpumep — Akkymynsmop, KOHOeHcamop, Maxoeuk.

MpumeuvaHune — TepmuH us lCO 6469-3:2021, 3.31.
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3.24 ycuneHHasn usonauua (reinforced insulation): M3onaunsa onacHeix YacTen, HaXo4sLWaacs nog Ha-
npsxeHuem (3.35), obecnevrBallLlasa cTeneHb 3allnThl OT NOPaXKeHUs 3NeKTpuYeckum TokoMm (3.13), akBuBa-
TNEHTHYH ABOMHON u3onsuuu (3.10).

MpumevyaHne 1 — YouneHHas n3onauma MOXET COCTOATb M3 HECKOMbKMX CNOEB, KOTOPbie He MOryT BbiTb 1c-
NbiTaHbI MO OTAENBHOCTM B KAYECTBE OCHOBHOW M3onsuuu (3.4) nnu gononHuTensHow usonauum (3.25).
Mpumevanune 2— Tepmun nza MOK 60500-581:2008, 581-21-27.

3.25 pononHuTenbHaa ulonsauua (supplementary insulation): HezaBucumas uzonaumsa, npumeHse-
Mas OOMOMHUTENBHO K OCHOBHOM n3onsauun (3.4) ons 3awuTel npy nospexaeHun (3.29).

Mpumeyvyanune — Tepmun nz M3K 60500-195:2021, 195-06-07.

3.26 knacc HanpsxeHus (voltage class): Knaccudpukauuma anekTpuyeckmx KOMNOHEHTOB UMW Lenen B
COOTBETCTBUUN C UX MakcumarnsHbIM pabo4dum HanpsxeHuem (3.20).

Mpumevyanne — tepmun n3 NCO 6469-3:2021, 3.36.

3.27 npoBogka (wiring): cucTeMa NpoBofoB, obecneynBalolUX INEKTpUYEecKMe Uenu, BKIovarolas
kabenu v pazbemsl.

3.28 cnyxebHbli pa3beauHuTenb (service disconnect): YcTpoWlcTBo, cnyxaliee Ans pasMblKaHWs
3MNEeKTPMYECKON Lenu npyu npoBeaeHun nposepok n obenyxmeanna ITC (3.14), NICX33 (3.23) u 1.4.

3.29 szawuTa npu noepexgeHun (fault protection): 3awmnTa OT NopaxeHWs INEKTPUYECKUM TOKOM
(3.13) npn eQVHWYHOM MOBPEXKAEHUN.

MpumevyaHune — Tepmun nza M3K 60500-195:2021, 195-06-02.

3.30 dryHkumoHanbHaa usonaumA (functional insulation): M3onayua mexgy npoBogALWMMKM YacTAMM
(3.6), HeoDxogumasa gns Hagnexalero yHKUMOHMPOBaHUS KOMIMOHEHTA.

Mpumeyanue — TepmuH uza MOK 60500-195:2021, 195-02-41 c 3ameHoW crioea «0BopyooBaHus» Ha
«KOMMOHEHTay.

3.31 Tok npukocHoBeHus (touch current): SnekTpuyeckuidi TOK, NPOTEKAKLWWIA Yepe3 TeNno YernoBeka
UMK KUBOTHOTO MpW NPUKOCHOBEHWM K OOHOW Unu Bonee OA0CTYMHbIM YyacTaM kabenei unu obopyaoBaHuMs.

Mpumevyanune — Tepmun uz MCO 17409:2020, 3.57 c 3aMeHOIA crnoBa «yCTaHOBKMY» Ha «Kkabenem».

3.32 uenb NMTaHUA TpaHcnopTHoro cpeacTBa (vehicle power supply circuit): AnekTpuyeckasn uens
HanpskeHua knacca (3.26) B, Bknwovatouwaa B cebs Bce aNeMeHThl, 3NeKTpUYeckn COeVHEHHLIE C BBOAOM
TpaHcnopTHoro cpenctea (3.33) (cnyyan B (3.40), cnyyan C (3.41)) nnn Bunkon (3.45) (cnyyan A (3.39)).

MpumeyvyaHue — TepmuH us MCO 6469-2:2022, 3.18, c 3amMeHOl TepMUHa «TafbBaHUYECKU» Ha «3NeKTpude-
CKU» U yAaneHWeM CNoB «KOTopas 3afelCTBOBaHa Npu COeqUHEHUN K BHELUHEMY UCTOYHWUKY 3MEKTPUYECKOR IHEPTUNY.

3.33 BBOp TpaHcnopTHoro cpeacTBa (vehicle inlet): YacTs coeguHuTens TpaHCNOPTHOIO CPencTBa,
BcTpoeHHas B 3TC vunv coegnMHeHHasn ¢ HUM.

Mpumeyvyanune — TepmuH uz UCO 62196-1:2014, 3.3.2, c uUaMeHeHWEeM TEPMWHA «BBOL TPAHCMOPTHOIO cpea-
CTBa C 3MNEKTPONPUBOAOMY.

3.34 cbemHas MNCX33 (removable RESS): NICX33 (3.23), KOHCTPYKUWA KOTOPOW NO3BONSAET €€ CHATh
c OTC nonb3osatento ATC onsa BHeLWHeN 3apagku U/vnum Apyrix onepawuin.

3.35 onacHas 4acTb, Haxogsiwasca nof HanpsikeHueM (hazardous live part): YacTb, HaxogsLwascs
nod HanpsbkeHuem (3.19), koTopas Npy onpeaeneHHbIX YCroBUAX MOXKET Bbl3BaTh CYLLECTBEHHOE nopaxeHue
ANeKTpu4ecknmM Tokom (3.13).

MpumeyvyaHne 1 — PekomeHOgaumy N0 TEPMUHY «CyLLECTBEHHOE NopaxeHue» cm. B MOK 61140-2016.
MpumedvyaHnne 2— TepmuH n3 M3IK 60500-195:2021, 195-06-05 ¢ 3ameHoM NprmeyvaHms 1 K TEPMUHY.

3.36 3apaHHOe cocTosiHMe HanpsaxeHuA (specific voltage condition): CocTtosHuWe, Npy KOTOPOM Makcu-
MarbHOe HanpsbKeHWe 3reKTPUYECKON Lenu Mexay 4acTblo, Haxodswencs nog HanpshkeHWemM MOCTOsIHHOMO
Toka (3.19), u ntoboi gpyron 4acTblo, HAXOASLENCA No4 HanpsKeHMeM NOCTOAHHOIO UMM NepeMeHHOoro ToKa,
cocTaensieT He bonee 30 B nepemeHHoro Toka (oencTeytoLlee 3Ha4eHe) 1 He Bonee 60 B nocTosaHHOro TokKa.

I pnMmedaHKMe 1 — Ecnu vacTtb, Haxogawaaca nog HanpaxeHuwemM NoCTOAHHOIO TOKa Takon QHEKTPMHECKOﬁ
uenu, coeuHeHa C WwaccK, 10 ycnoBuve 3afgaHHONo COCTOAHWMA HanpAaAxeHWA O03HadaeT, 4TO MakCuMalribHOe HanpsaxeHne

4
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Mexay niobol YacTblo, HaXOOAWENCH NOL HanpsXeHWeM, 1 anekTpuyeckum wacck (3.11) coctaensaeT He Gonee 30 B
nepeMeHHoro Toka (gelcTeyrllee 3HadeHue) n He Bonee 60 B nocTosHHOrO TOKA.

Mpumeuvanne 2 — [Ing nynsCUpYOLWMX HAMPSXEHUA NOCTOAHHOIO TOKa (NepeMeHHbIX HanpskeHud 6es us-
MEHEHWNS MOMAPHOCTU) NMPUMEHSIETCS NMOPOrOBOE 3HAYEHWE NOCTOSHHOIO TOKa.

3.37 anekTpu4eckas Uenb, coeguMHeHHas c waccwu (chassis-connected electric circuit): OnekTpuye-
cKasl LieMb ¢ 3aNeKTPUYeCcKn CoeguHEHHbIMIW APYT C ApYroM YacTsMW, B KOTOPOWM YacTb MOCTOSIHHOMO TOKa MNopa-
KMoYeHa K anekTpudeckoMy waccw (3.11), u BbinonHAeTca 3agaHHoe cocTosHMe HanpshxeHnus (3.36).

3.38 3azop (clearance): Kpatyaiiee paccTtosaHue No BO3OyXy MexAy OBYMSA NPOBOAALLMMU YacTAMU
(3.6).

Mpumeuvanne — TepmuH na MOK 60500-581:2008, 581-27-76.

3.39 cnyudai A (case A): MNopkntoyeHne 3TC K CETU 3NEKTPONUTAHUS C NOMOLLLI BUrkK (3.45) u kabe-
I, MOCTOAHHO coeguHeHHbIX ¢ 3TC.

MpumeyaHne — TepmuH na MOK 61851-1:2017, 3.1.10.

3.40 cnyu4awn B (case B): MNMoagknioueHue 3TC K ceTU 3NeKTPONMUTaAHUSA MEPEMEHHOI0 TOKa C MOMOLLbIO
kabens, oTcoeOMHAEMOro Kak oT ceTu, Tak n ot 3TC.
MpumedvyaHune — TepmuH n3 MK 61851-1:2017, 3.1.11.

3.41 cny4an C (case C): MNogkntodeHne 3TC K ceTn aNeKTPONUTaHUA NMEPEMEHHOTO TOKa C NMOMOLLbIO
kabens u pasbema, NoCTOSIHHO COeAUHEHHBIX CO cTaHuunel 3apsagkm ITC.

MpumeyvyaHnne — TepmurH na MOK 61851-1:2017, 3.1.12.

3.42 anekTpu4vecku coeguHeHHas uenb (conductively connected circuit): [1ee anekTpuyeckue uenu
CUMUTaTCA SMEKTPUHECKN COeQUHEHHbBIMW, eCNU OHW He pasdeneHbl N0 MeHbLEeW Mepe OCHOBHOW U3onsunen
(3.4).

3.43 zawwmTa oT neperpy3ku (overload protection): 3awunTta, koTopaa cpabaTbiBaeT B cnydae nepe-
rPy3KK Ha 3aliMLiaeMoM y4acTKe.

MpumedvyaHune — TepmuH na M3OK 60500-448:1995, 448-14-31.

3.44 makcumanbHasa TokoBasa 3awmTa (overcurrent protection): 3awmTa, npegHasHavyeHHas cpabatbl-
BaTb B TOT MOMEHT, KOrla TOK NPEeBbILLAET 3apaHee YCTaHOBMEHHOEe 3Ha4YeHue.

MpumeyvyaHne — TepmuH ns M3OK 60500-448:1995, 448-14-26.

3.45 Bunka (plug): MpuHagnexHoCcTb, UMEeoLLas KOHTaKTbl, KOTOPbIe COOTBETCTBYIOT KOHTAKTaM LuTen-
CenbHOI po3eTKK, 1 BKMoYaLasa B cebs cpefcTBa aNeKTpUYeckoro NogcoefMHeHUs U MeXaHNYeckoro yaep-
}aHus rnbknx kabenen MNun WHYpoOB.

MpnmevyaHue — TepmuH n3 MIK 61851-1:2017, 3.5.9.

3.46 cuctema TArM (propulsion system): COBOKYNHOCTb WCTOYHMKA 3HEPrM WM CWUIOBOM YCTaHOBKM,
npegHazHavyeHHbIX ang gemkeHus 3TC.

MpumeyvyaHne — TepmuH 13 NCO 6469-2:2022, 3.12.

4 CokpaweHus

AC — NEepEeMEHHbIN TOK (B Ka4ecTBe npunaratenbHoro);

a.c. — MepeMeHHbIA TOK (B KaYecTBe CYLLEeCTBUTENBHOIO);

DC — MOCTOSIHHbIA TOK (B KA4eCTBE NpunaraTenbHoro);

di¢ — MOCTOSIHHBIA TOK (B KA4eCTBE CYLLEeCTBUTENLHOrO);

Rms — cpefHee KBagpaTU4HOE 3HAaYeHUE;

MCX33 — nepesapsrkaemasn cucTema XpaHeHus anekTpudeckon aHeprun (RESS);

aTC — TpaHCNopTHOE CPeACcTBO C aneKkTpuyeckum npusogom (EV);

DUT — 0OBEKT UCMbITAHWIA,

SPD — YCTPOWCTBA 3allWThl OT NEPEHANPKEHNS;

5
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RFI — pagno4acTOTHbIE MOMEXMU;

C3 — cTeneHb 3apshkeHHocTH (SOC);

M3K  — MexgyHapogHasa anekTporexHuyeckas komuccusa (IEC);
NCO — MexayHapogHas opraHvMsauus no ctaHgaptusauum (1ISO).

5 Knaccbl HanpskeHUs

3nekTpuyeckan Lenb, y4acToK Lenn Uin aNeKTpUYecKknin aNeMeHT B 3aBMCMMOCTHM OT MakchManbHOro
pabouero HanpsbkeHUss U OTHOCATCA K Knaccam HanpsikeHws, ykasaHHbiM B Tabnuue 1. Knacc HanpsbkeHus A
onpegenseTcs NpyW MakcumanbHoM pabodyem HanpskeHun He Bonee 30 B nepemeHHOro Toka (gencTeyoLLee
3HaveHue) unu He bonee 60 B NOCTOAHHOMO TOKA COOTBETCTBEHHO.

Knacc HanpsikeHus B onpegenseTtca npu MakcumanbHoM pabouem HanpsbkeHuu cebilwe 30, Ho He 6o-
nee 1000 B nepemeHHoro Toka (gencTBytollee 3HaveHue) unu ceeiwe 60, Ho He Bonee 1500 B noctosaHHOrO
TOKa COOTBETCTBEHHO.

Tabnuua 1— Knaccel HanpskeHus

MakcumanesHoe paboyee HanpsikeHue, B
Knacc HanpsxeHus
NOCTOSIHHBIA TOK nepeMeHHbIN TOK (AenCTByOLLEe 3HaYeHue)
A 0<U=60 0<U=30
60 <U <1500 30 < U <1000
MpumevaHune — 3HaveHusa 60 B noctoaHHoro Toka n 30 B nepemeHHOro Toka BblOpaHbl ¢ Y4E€TOM BRakKHbIX

noroaHbIX yCJ'IOBMFL

6 O6wmue TpeboBaHuA

6.1 YcnoBua skcnnyaTtauum

TpeboBaHuA, N3NOXKEeHHbIe B HACTOSLLEM CTaHAapTe, AOMKHbI BbINOMHATLCSA BO BCEM AManasoHe ycrno-
BWW OKpYyXaroLlen cpedbl U aKcnnyatauun, Ang KOTopbix NpegHasHadeHo DTC, Kak 370 yKasaHo M3roToBuTe-
nem ITC.

MpumeyaHnune — Cm. Takke ceputo ctangaptoe MCO 16750 n MCO 19453.
6.2 MapkupoBKa

6.2.1 MapkupoBKa 3neKTpM4YeCKUX KOMNOHEHTOB ANA Knacca HanpsaxeHusa B

Cumeon MCO 7010—W012, npuBEAEHHLIA HA PUCYHKE 1, HAHOCAT B BUAMMOM MECTE Ha 3allUTHbIE
OrpaX4eHWs 1 3aluTHble 000MOYKM, KOTOPbIE MPWM CHATUM OTKPbIBAKT AOCTYN K OMNacHbIM 4acTsM, Haxo4a-
LMMCA Mo HanpsKeHneM anekTpuYeckux Lenein HanpsxeHnsa knacca B. IMNpu oueHke TpeboBaHUiA No HaHece-
HWIO CUMBOMA crefyeT YYUTbIBaTh AOCTYMHOCTE U BO3MOXHOCTb CHATUSA 3aLLUTHBLIX OrpaXaeHUin N 3alUUTHBbIX
obonouek.

CumBon MOXeT BbITh BEIOUT N BbITPABMPOBAH B COOTBETCTBUM C pUcyHKOM 1. Micnons3oBaHue LBeTa
B 3TOM cny4dae He TpebyeTcs.

PucyHok 1 — Cumeon MCO 7010—W012
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[na 3awmnTHbIX 060N04YeK, COCTOALMX M3 HECKOMNbKUX YacTel, 4OCTAaTOYHO HAHECEHMA 0OHOro CMMBONa
B cnyyae, ecnu obecneyeHa ero BUAUMOCTb.

6.2.2 MapkvpoBKa 3NeKTPONpoBOAKW ANA Knacca HanpsaxeHua B

Hapy»xHoe nokpeiTie Kabenei W XryToB 3NeKTpUYecKUX LUenein knacca HanpsbkeHus B, Haxogsawmxcs
BHE 3aLUUTHbIX 000ONOYEK UMK 33 3aLWUTHBIMU OTPaKAEHUSMU, AOMKHO UMETH OPaHXEBbLIN LIBET.

PasbeMbl ons knacca HanpsbxeHus B MOXHO naeHTudmnumMpoBaTts No kabensiM, K KOTOPbIM NpMKpenseH
pasbem.

MpumeuvaHune — XapakTepucTUKW OPaHXKEBOTO LBeTa npWBedeEHbl, Hanpumep B craHgaptax CLUA
(8.75R5.75/12.5) u AnoHum (8.8R5.8/12.5) B cooTBeTCTBUM C LUBETOBOW cucTtemMoln MaHcenna.

7 Tpe6oBaHMA NO 3aWMTe OT NOPAXEHUS INEKTPUYECKMM TOKOM

7.1 O6wwme TpeboBaHusA

7.1.1 O6wme TpeboBaHUA B OTHOLIEHUM COEAUHEHHbIX Y4acTKOB Lenv

Ecnun He ykazaHo MHoe, aneKkTpuyeckas Lenb, COCTOALAsA U3 3MIeKTPUYECKN COEAMHEHHbIX YYacTKOB C
pasnuuHbIM MakCUMarnbHBIM pabodynm HanpsKeHWeM, AormkHA knaccuguLmMpoBaThes No Haubonswemy Mak-
cYManbHOMY paboyYyemMy HanpsHKeHWH.

B cnydyae anekTpuyeckux Lenew, KOTopble 3MeKTPUYeCcKM COeguHeHbl Apyr C APYromM M OTBEYaloT yCro-
BUAM 3a[aHHOI0 COCTOAHWA HaMpsbKeHWs, TONbKO Te 4acTu SNeKTPUYEecKon Lenu, KoTopble paboTaloT npu
Knacce HanpsikeHus B, gomkHbl KnaccuduUMpoBaThCS Kak LieMNb Knacca HanpsikeHus B.

MpumedyaHue — B nprvBegeHHOM BhIle CNy4yae YacTu 3MeKTPUYECcKon Lenw, paboTatowme ToNbKo NpK Hanps-
xeHun He Bonee 30 B nepemeHHoro Toka (gencTeyiollee 3HadeHne) n He Bbonee 60 B nocTosiHHOro Toka, knaccuduuympy-
I0TCH KaK Lenb HanpskeHus knacca A.

OneKTpUYecKoe LUacck MOXET WCMOMb30BaTbCs B Ka4ecTBe MPOBOAHMKA AMS Y4acTKOB MOCTOSIHHOMO
TOKa 3MeKTPUYEeCKOW Lilenn Knacca HanpsukeHus A, ecnu cobniogeHsl yCroBKst 3a4aHHOro COCTOAHUSA Hanps-
KEHUS.

ONeKTPMYECKOe Laccy He JOIMKHO MCMNOMb30BaTbCA B KAYECTBE NPOBOAHMKA ONSA CeKUMA NepeMeHHOoro
TOKa aMNeKTpUYEecKux Lenen Knacca HanpspkeHus B.

7.1.2 O6wue TpeboBaHUA ONA KNacca HanpsXeHuAa B

3alwunTa OT NopaXkeHWs aNeKTPUYEeCKUM TOKOM AN Knacca HanpsikeHua B gormkHa BkntodaTte B cebs:

- Mepbl OCHOBHOWN 3alUKUTbI; U

- Mephkl N0 3alLUTE NMPU NOBPEXKOEHUN.

Mepbl No 3awWwnTe AOMKHbI COOTBETCTBOBaTE TpeboBaHusam 7.2 1 7.3. Mepbl no 3alinTe nNpyu NoOBpexae-
HUW OOMKHBI BKMKOYaTh cOBOKYNHoCcTb 7.3.1, 7.3.2, 7.3.3 n 7.3.6.

CooTBeTCTBME NPOBEPSAOT C MCNOMb30BaHWEM METOLOB MCMbITAHWW, YKasaHHbIX B pasgene 11.

B oTHoWweHMM anekTpuyecknx kabenen n pasbemMoB NPYMEHAIOTCS NOMOXKEHWs, YKa3aHHble B NMepeYmnc-
neHusax a), bymc) 7.1.3.3.

7.1.3 TpeGoBaHuAa OnNA Knacca HanpskeHua A

7.1.3.1 Obwwe TpeboBaHnA OnNsa KNnacca HanpskeHua A

3awmTa OT NnopaxeHWs 3NEeKTPUYEeCcKMM TOKOM ANSA Knacca HanpsikeHust A JormkHa BKMwyaTh B cebs
OrpaHvyeHVe HanpsKeHWs: B COOTBETCTBUM ¢ Tabnuuen 1.

Ona npefoTepalleHus NPAMOro KOHTaKTa ¢ 4acTAMMU, HaXOAAWUMKCS Nof HanpsXXeHWeM, B OTHOLLEHUN
TakuX YacTel KOMMOHEHTOB WNW Lenel Knacca HanpsikeHua A JOMmKHA NPUMEHATBCSH, MO MeHbLUEW Mepe,
dyHKLMOHANbHAA N30MsUMs. 3TO HE OTHOCWMTCS K YacTAM, NOAKMHOYEHHbLIM K 3MEKTPUYECKOMY LIACCH.

Mepbl No 3alMTe OANA KOMMOHEHTOB W Lienel Knacca HanpsikeHua B MoryT Takke npuMeHATbcA Ans
KOMTMOHEHTOB U1 Lienen Knacca Hanps:keHus A.

7.1.3.2 Obwwme TpeboBaHWA K 3aLLUTHBIM OTPaX4eHUAM U 3aLLUTHLIM 0D0NoYKkaM KOMMNOHEHTOB Knacca
HanpsxeHus A

Ecnv mepamu no npegcTBpalleHnio NpsSMOro KOHTakTa npefycMoTpeHbl 3allMTHbIe OorpaxgeHus u 3a-
WKTHble 0BONOYKM, TO YacTW, HaXOoAsLWMecs NoA HanpsKeHWeM, OOMKHbl ObiTh pasMeLleHbl BHYTPW 3aLluT-
HbIX 0BONoYeK UM 3a 3aLUTHBIMKW OrpaXaeHuAMK Npu Nwbom 0bbIMHOM HanpaBneHun gocTyna.

3alunTHbIe OorpakaeHus 1 3alluTHbie 060onoYKK OOMmKHbI obecneynBaTb OCTATOMHYI0 MEXaHWYEeCKYH
MPOYHOCTb MPY HOPMAanbHbIX YCNOBUSAX 3KCNNyaTaLuK, yKa3aHHbIX M3TOTOBUTENEM.
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7.1.3.3 TpeboBaHus K aneKTpU4Yeckum kabensm 1 pasbemam

K npoBogke knacca HanpsikeHus A npeabsBraT criegytolime TpeboBaHus:

a) KaHanbl 4ns NPOBOJOR AOMKHLI ObITh MMagKUMKU U HE UMETb OCTPLIX KPOMOK;

b) npoeoga ooMmKHLI BbITE 3alUMLLEHbl TakuM 06pa3om, YToDLI OHW He conmpuKkacanuch C 3ayCeHLamu,
oxnaxgawlwumm pebpaMmn UNu aHanorvyHbIMU OCTPLIMK KPOMKaMMK, KOTOpble MOMYT NMPUBECTU K MOBpEex-
LeHuo ux m3onsumn. OTBepcTusa B MeTarse, Yepes KOTOpble NPOXOAAT M30NMPOBaHHbIE NPOBOAA, AOMMKHbI
UMETb TMagknue, XOPoLLO 3aKpyrfieHHble NOBEPXHOCTM NN ObiTb CHabXeHbl BTynKamu;

C) NPOBOAKa AOMKHA OblTb HA4EXKHO 3aLUMULLEHA OT KOHTaKTa C ABMKYLLMMUCA HacTsaMM.

CooTBeTcTBME TPEDOBAHUSAM B MEpPEYNCIIEHUNAX a), B), C) MPOBEPAIOT BM3yarkbHbIM OCMOTPOM;

d) ecnu ucnonbayetca BUHTOBAA NPYXKWHA C OTKPBITOW CNMpanbio, OHA AOMKHA ObiTh NpaBUNLHO ycTa-
HOBMeHa K u3onupoBaHa. [MbBkue mMeTannuyeckue TpybKU He AOMKHBI Bbl3bIBATH MOBPEXAEHWUS WU30NALUKU
HaxoOALMXCA BHYTPU HUX MPOBOLHWUKOB.

CooTBeTcTBME Nepevmcnernio d) npoBepsitoT BM3yarbHbIM OCMOTPOM;

€) NPOBOAHWK OOMKEH BblAEpKMBAaTL M3rMO Ha MakcMManbHO AONYCTMMbIA yrom npy nepemeLleHun
NOABWMXHOW YacTK B NPAMOM 1 06paTHOM HanpaBneHUsX.

CooTBETCTBME NEPEYMCIEHNIO €) MPOBEPSAT UCMbITaHuem no 11.7;

f) nsonAuMa BHYTpEeHHEeNn NPOBOAKM AOMKHA BhIAEPKUBATL 3NEKTPUYECKOE HAaNpPsHKEHWE, KOTOPOe MOXET
BO3HWKHYTb NPV HOpMarnbHOW aKkcnnyaTaumu. B kadecTBe anstepHaTMBHOIO TpeboBaHuA NPoBOaKa He SOIKHA
yXYZALWaTh OCHOBHYHK W30MALMI0, BbIOPaHHYK WU3rOTOBUTENEM, UM OCHOBHAs M30MsUMA 4OMmkKHa ObiTh anek-
TPWUYECKM 3KBMBANEHTHa OCHOBHOMW M30MALMK WHYpPOB, cooTBeTcTBytowern MOK 60227-1 nnv MOK 60245-1.

CooteeTcTBME NepeyncneHuio f) npoeepsoT ucnbiTaduem no 11.7 Mnn cooTBETCTBYHOLLMM UCMBITAHUEM
OCHOBHOM M30NsAUNN.

7.1.4 TpeboBaHusa AnA cMNoOBbIX Kabenew U NPOBOOHUKOB KNnacca HanpskeHua A

KabenenposoaHble BBOAbI, kKabernbHble BBOAbI M BbIDUBHbIE OTBEPCTUS 4OMKHbI OblTb CKOHCTPYUPOBaHbI
NN pacrnonoxeHbl Tak, 4Tobbl BBegeHve kabenenposoaa nnu kabens He ymeHbLano 3alnTHble Mepbl, Npu-
HATbIE U3rOTOBUTENEM.

CooTBETCTBME NPOBEPSAOT BU3yalbHbLIM OCMOTPOM.

7.2 OcHOBHa#A 3alWmTa

3awnTa oT NPAMOro KOHTaKTa AoMmKHa obecnevmBaTbCs OAHUM M 0DOKMMK M3 CregyoLWw X CPeacTs:

- OCHOBHas M30MAUWA YacTen, HaXOASAWMXCA NOL HanpPsKeHUemM;

- 3alWTHbIE OrpaXgeHns U 3allnTHble 000MoYKK, NpegoTBpaLlaLine 4OCTYN K YacTAM, HaxoaALWMMCs
nog HanpsKeHueM.

3awmnTa OT NPAMOro KoHTakKTa ANA anNeKTPUMYeCcKon Lenu knacca HanpsikeHusa B, nogknoyeHHOM K wac-
cW, oomkHa obecneynmBaTbCa 3aWUTHBIMU OrPaXXaeHUAMK 1 3alLMTHEIMKU 0BonoYkamu, NnpegoTepaLlaoLLMMm
OOCTYN K 4acTAM, HAXOAALWMMCSH NOO HanpsXKeHneM.

MpyuMeHsaT 3aWnTHbIe Mepbl No 7.4.

7.3 3au.|uTa npu noBpexgeHnn U gononHMWTenbHbIE Mepbl

7.3.1 YpaBHuBaHue noTeHUManoe

OTKpbITbie NPOBOAALLNE YaCTH 3MeKTpoobopygoBaHUs Kracca HanpskeHusl B, K KOTOpbIM MOXHO npu-
KOCHYTbCS1 UCMbITaTeNbHbIM WThipeM B cooTBeTcTBMM ¢ IPXXB (cm. MCO 20653) nocne yoaneHusa Bcex Apyrux
4yacTen, KOTOpble MOXHO CHATbL 6e3 NCNonb3oBaHUA MHCTPYMEHTOB, AOMKHbI ObiTb COEAMHEHBI C 3NeKTpuye-
CKMM LUaccK ANA JOCTUXEHUA SKBUMOTEHUMaNbHOCTH.

Bce KOMMNOHeHTLI, obpa3zyllne NyTb TOKa YpaBHWBAHWS MOTEHLMANoB (NPOBOOHMKW, COEOUHEHUS),
OOMKHbI BblAEPXKMBaTe MakCUMarbHbIN TOK NPY YCIOBUW €QUHUYHOIO NOBPEXOeHUS.

ConpoTuBneHue mMexay nobbiMu OBYMS M3 3TUX OTKPLITHIX MPOBOASILLMX YaCTEN 3MEeKTPUYECKON Lienu
Krnacca HanpspkeHua B nyTu ypaBHMBaHWA NOTEHUWANOB, K KOTOPbIM MOXET OQHOBPEMEHHO MPUKOCHYTLCH
yernoBek, He AomKHO npesbiwaTtk 0,1 OM. CooTBEeTCTBME NPOBEPSAIOT B COOTBETCTBUM ¢ 11.2.

Mpumeuvyanume 1 — Yactu, pasgeneHHble pacctosHuem Bonee 2,5 M, 0BblMHO HE CHMTAKOTCHA OOCTYMHBIMUW
OOHOBPEMEHHO.

MpumeyvyaHne 2 — Ouanyeckne 3alUTHble OrpaXKOeHWs ABNAKTCH cpeAcTBaMi NpeaoTBpalleHus oaHOBpe-
MEHHOTO A0CTYNA K OTKPLITbIM MPOBOAALLMM YacTaM.

7.3.2 ConpoTuBneHne U3onauum
7.3.2.1 Obwwme nonoxeHns
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TpeboBaHusa K CONPOTUBMEHWKD WU30NALMK HE NPEeabABNAKT K NEKTPUYEeCcKUM Lensam, coOeauHEHHbIM ¢
ANEKTPUHECKAM LUACCH.

SneKkTpuyeckne Lenu Kknacca HanpseHus B 0onmkHbel UMeTb 4OCTAaTOYHOE COMPOTMBIEHME N30NALMMK.

OTHOLWEeHNe CONPOTUBMNEHUS U30MALMM K MaKCUManbHOMY paboyeMy HanpsKeHWo OOMKHO MMEeTh 3Ha-
yeHne He meHee 100 Om/B gns uenen NOCTOAHHOrO Toka M He meHee 500 Om/B gns uenen nepemMeHHoro
TOKa.

Mpumeuvanune — CornacHo M3K/TC 60479-1 Toku yenoBeveckoro Tena B 3oHe DC-2 unu 3oHe AC-2 He aBna-
l0TCA onacHbIMKW. Haxogsiwurecsa B npegenax aTuxX 30H TOKW paccyuTbiBaOT Ucxods 13 aHadeHuid 100 Om/B ana nocTosH-
Horo Toka 1 500 OM/B ana nepeMeHHOro Toka, U oHK cocTaensaloT 10 MA 1 2 MA COOTBETCTBEHHO.

[na yooeneTBopeHus BellleyKazaHHbiX TpeboBaHuin Ko Bceln Lenu Heobxogumo obecneunTs Bonee Bbi-
COKOE COMpPOTMBIEHWE U3ONSALMKM ANSA KaXJ0ro KOMMNOHEHTA B 3aBUCMMOCTM OT UX KOMMUYECTBA W CTPYKTYpbI
Lenu, K KOTOPOW OHW OTHOCATCS.

Ecnn anekTpudeckne Lenu NOCTOSIHHOIO WM NepeMeHHOro Toka knacca B sABnsOTCS aneKTpUYecku co-
e0WHEHHBIMKU (CM. PUCYHOK 2), TO ANA 3NeKTpMYecKn COeaMHEeHHOM Lienu JOMKHO BbINMOMHATLCA OQHO U3 ABYX
cnenywowmx TpeboBaHnii:

- BapuaHT 1: OTHOLWEHWE CONPOTUBMEHUS U30MALMM K MakCUManbHOMY pabodemy HanpsiKeHWo 0OMmK-
HO MMeTb 3Ha4YeHre He meHee 500 Om/B gna obbeguHeHHOW Uenu;

- BapuaHT 2: ecnu K Lenu nepeMeHHOro Toka NpUMMEHSITCH Mepbl 3aLnTbl Mo 7.3.4, OTHOLUIEHWe Conpo-
TUBMEHMWS N30NALMK K MaKCUMansHoMy pabodemy HanpskeHUI0 JOSKHO MMETb 3HaveHue He meHee 100 Om/B.

CooTBeTcTBUE TPEOOBAHMAM NPOBEPSAIOT B COOTBETCTBMK ¢ 11.3.

=0 — . — _I
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a) BapuaHT 1 6) ;ap;aHT 2 o

1 — cuctema TONMUBHLIX aneMeHToB; 2 — MNCX33; 3 — nHeepTop; 4 — ABWraTens; 5 — anekTpudeckoe waccu 3TC; 6 — oTaensHbie
CONPOTUBEHUS M30NALUMMK; 7 — OOMONHUTENbHBLIE 3aLUMTHLIE MEpbl ANS Leny NepeMeHHoro Toka

MpumedaHue — O6Liee CONPOTUBNEHME U30NALUMK 06pasyeTcsa U3 OTAENbHBLIX CONPOTUBMNEHWIA N30NALUKUN «6»
COOTBETCTBYIOLLMX 3MEKTPUHECKUX LIEMNen.

PﬂcyHOK 2— COI'IDOTMBJ'IE.‘HMB M3onAaumMm — npumMmepbl 4nA 3NekKTpuyecku coednHeHHbIX Lenel NoCcToOAHHOMo
KU nepemMeHHOro TokKa

7.3.2.2 [ononHuTenbHble Mepbl NPpY HENOOLEPKUBAEMOM CONPOTUBNEHUN U30MNALMN

Ecnn TpeboBaHMa K MUHMManNbHOMY COMPOTUBMEHWIO M3ONALUKM ONA Uenu knacca HanpsxeHus B He
MOryT BbITb BbIMOMHEHbI MPU BCEX YCMNOBUAX 3KCNNyaTalnmn U B TEHEHUEe BCEro cpoka cnyxbbl, To Heobxogumo
NPUMEHUTEL OAHY N3 CrneaylLwwmx mep:

- COMpPOTUBMNEHWE N3ONALUKN cneayeT KOHTPONUPOBaTh Nepuoanveckn Unu HenpepsiBHo. B cny4vae Ha-
pyweHus TpeboBaHWin K MMHMMansHOMY COMPOTUBMEHNIO U30MSLMN OMKHO OblTh NPegyCcMOTPEHO COOTBET-
cTByWOLLee npenynpexaeHve. B 3aBucMmocTy OT akcnnyaTaunoHHoro coctoaHnsa 3TC Lenb knacca Hanps-
XeHust B moxeT BbITh AeakTUBMpoBaHa 1 obectoveHa (cM. 7.3.5) unm BO3MOXKHOCTb BKMKOYEHUA Lenn knacca
HanpsbkeHus B orpaHudeHa. Cuctema KOHTpOMsS CONPOTUBIEHWS M30MALMM OOIMKHA ObiTh MCNbiTaHa B COOT-
BeTcTBUU ¢ 11.4;

- ansTepHaTMBHbIE 3aLUUTHLIE Mepkl No 7.3.4.

n puMmedaHUue 1 — CHuxeHne CONpPOTUBNEHUA U30ONALNK HNXKE Tpe6ythtx MWHUMAanbHLIX 3HAYEHWIA MOXET
BO3HMKHYTb M3-3a yXyAlWeHWA Ka4yecTBa oxXnaxdarLlen XUOKOCTKU CUCTEM TOMMMBHLIX 3MTIEMEHTOB WUNKX 6aTapeu"f| onpege-
NEeHHbIX TUNOB.
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MpumevyaHmne 2— lNpy MCNOMNb30BaHNN HECKOMBKUX CUCTEM KOHTPOMSA M30NALMIA JOMKHO NpegycmaTpuBaTbCs
WX cornacoeaHue.
Mpumevyanune 3 — ObecTtoumBaHve MOXET BbITb HenpumeHumbim ana MNCX33.

7.3.3 I'Ipe,qnvlcal-mn B OTHOLUEHWUW EMKOCTHOW CBA3M U eMKOCTHOIO paspaga

EmKocTHas cBA3b MeXxay 3NeKTpu4eCcKumMm Waccn U HacTamMm QHEKTDMHECKOFI uenu, HaxogdawnMmmnca nog
HanpsxeHuem, 0Bbl4HO BO3HMKAET 3a cyeT KOHOEeHCAaTOpOB h 4 ncnonb3dyemblx OnA obecnevyeHusn aneKTpomar-
HUTHOW COBMECTUMOCTHU, UIKN 3a cHeT Flapa3VITHOI7I €MKOCTHOWN CBA3W.

Korga ato npMMmeHuMo, cnegywuiee TpeGDBaHMe AOJTKHO MNMPUMEHATLCA K nobon OTOAENbHOW CEeKLMK
SﬂeKTpMHeCKOPI LUenu Knacca Harnps>xXeHuns B, KOTOpaa He nMeeT coeUuHeHNA C aNeKTpU4eCKMM LWacCK, ecriu
TOK MPUKOCHOBEHWA 3aBUCUT OT pasnnyHbiX YCJ'IOBMF'I KCnnyartauuun, Hanpumep pa6oqero HanpsAxXeHus, uenu
nepeMeHHOro ToKa, uenn noCtoAHHOIO TOKa.

[MpumevaHme 1—Y4yacTok NnepeMeHHOro TOKa aNEeKTPUHECKON Lenn Krnacca HanpskeHnst B moxeT umeTb co-
edVHEHWUE C INEeKTPUYECKUM LLAccH Yepesa APYror y4acToK TOM e Lenu.

MpK BO3MOXHOCTM BO3HWKHOBEHWUSI TOKa MPUKOCHOBEHUA MEXAY YacTblo, HaxoasaLWwencs nog Hanpshke-
HWEM LIENKU Knacca HanpsbxeHus B, 1 anekTpuyYeckMM LLaccK OOMKHO BhINOMHATLCHA OOHO U3 cnedyoLlmMx Tpe-
BoBaHui:

- HakonneHHasa aneKkTpu4yeckas SHeprus Mexay nbol YacTbio knacca HanpsbkeHua B, Haxoasiweics
noa HanpsPKeHWeM, U aNeKTPUYeckMM Laccy aomkHa beiTe meHee 0,2 [k, a nocne paspsaa ToK NPUKOCHoBe-
HWA He O0IMKeH NpeBbiwaTte 5 MA Onsa uenen NnepeMeHHoro Toka;

- MPUMEHSIIOTCA anbTepHaTUBHbIE 3alUUTHbIE Mepbl Mo 7.3.4.

MpumevyaHune 2— 5 MA senseTca rpaHUYHbIM 3HadeHnem mexay AC-2 n AC-3 no MAK/TC 60479-1.

PesyneTrpyrLlas eMKOCTb NpeacTaBnset coboi obwy eMkocTs, 0BpasyloLyocs u3 Bcex napannenes-
HbIX EMKOCTEN MeXay YacTAMU, HaXO4AWKMMUCS NOA HAaNPSXXEHUEM 3NEKTPUYECKOW Lenn Kracca HanpsiKeHus
B, v anekTpudeckum waccu. Ansa TpeboBaHWA MO 3HEPrUu OOMKHO NMPUMEHATLCA MakcumanbHoe pabodee
HanpsKeHWe y4acTka Lenu.

TpeGoBaHue 0 NpefenbHOM 3Ha4YeHUN SHEPTUM CHUMTAETCS BLINOMHEHHLIM, €CNK NpeaenbHoe 3Ha4YeHne
3HEprvM NoATBEPXAEHO pacyeTOM Ha OCHOBE pacYeTHbIX EMKOCTEN BCEX CBA3AHHbLIX YacTel U KOMMOHEHTOB.

TOK NPMKOCHOBEHMSA M3MepsT B cooTBeTcTBMM ¢ 11.5.

7.3.4 AnbTepHaTUBHbIE 3NeKTPUYecKUe UMK MeXaHU4YeCcKne Mepbl 3aLUThI

Cnepyoume Mepbl 3alnTbl 4OMKHbI 06ecneynBaTh Kak OCHOBHYH 3aLUUTY, Tak U 3allMTy OT NOBpexXae-

OBOWHAaA M30MAUNS;
yCUNeHHasa U3onsuus;
3alUMTHbIE OrpaXOeHnsl B AOMONMHEeHUe K OCHOBHOW 3aluTe;
3alUNTHEIE 0DONOYKM B AONOMHEHUE K OCHOBHOW 3allMTE;
TOKOMpOoBOAsLLEe 3alMTHOE OrpaXeHne ¢ ypaBHUBaAHUEM NOTEHUMAanoB B AOMNOMHEHUE K OCHOBHOM
M30MaUnu;

- ToKonpoBsogsLas 3awmTHas 0bonoyka ¢ ypaBHUBaHWEM NOTEHUMANOB B AOMOINHEHWE K OCHOBHOW M30-
NALWNA;

- KEecTKMe 3alMTHble orpaXkaeHusa ¢ A0CTaTOMHOM MeXaHUYeCcKon NpoYHOCTBIO M JOMTOBEYHOCTLH Ans
BCcero cpoka cnyx6el 3TC;

- XecTkve 3alUMTHble 0DOMOYKWM C [OCTATOYHON MEXaHWMYECKOW MPOYHOCTBI W OONTOBEYHOCTBIO Ans
BCero cpoka cnyxoel 3TC.

BeiGpaHHas Mepa unu COBOKYNHOCTb Mep AoMmKkHa ObiTh HanpasneHa Ha OAWMHOYHOE NOBpPEeXAeHwe, B
OTHOLUEHWM KOTOPOro OHa NpeaHa3sHadeHa.

[na pasnuuHbIX YY4aACTKOB 3NEKTPUYECKON Lenu MoryT ObiTe BelGpaHbl pa3nuyHbie Mepbl 3aLuTh.

B kavecTBe anbrepHaTMBHbBIX Mep 3aluTel 48 Uenei Krnacca HanpsikeHus B, NogknioYeHHbIX K anek-
TPUYECKOMY LLIACCH, HE OOIKHbBI MCMNOMNb30BATHCH Creayowme Mepsbi:

- TOKOMpoBoAsLlee 3allUTHOE Orpa)JeHWe C ypaBHWBaHWEM MOTEeHUMarnoB B AOMOMIHEHWE K OCHOBHOW
M30NAunNK;

- TOKOMpPOBOAALLAA 3alWMTHAs 060M0YKa ¢ YypaBHUBAHUEM NOTEHUUAMNOB B AOMNOMHEHWE K OCHOBHOI U30-
NALMN.

[omxHbl NPUMEHATLCS TPEOOBAHUS B OTHOLLIEHWUW MEpP 3aLUMUTEI, yKa3aHHble B 7.4,

10
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7.3.5 O6ecTounBaHue

B kauecTBe Mepbl 3allmuThl gonyckaeTca obecToumBaHne COOTBETCTBYIOLLENA 3NEKTPUYECKON LIENKW Krac-
ca HanpsxkeHus B. ObecTounBaHne MOXeT ObiTb MHULWMMPOBAHO MOHWUTOPUHIOM MOBPEXOEHUN B LEenu unu
obHapyxeHnem cobbiTui. [Ins 06ecTOYEeHHON LLenn AOMKHO BLIMOMHATLCA OOHO U3 CreyroLWnX YCNOBUIA:

- HanpsiKeHWe OOIMKHO BbiTb YMeHbLUEHOo A0 3HadeHus meHee 30 B nepemeHHoOro Toka (OeicTeyoLlee
3Ha4YeHune) u 60 B NOCTOSIHHOMO TOKa;

- obLiasa HakonneHHasa sHeprus uenu gormkHa obiTb MeHee 0,2 [x;

- TOK MPWKOCHOBEHUSA MeXay OAHOBPEMEHHO AOCTYMHbIMU MPOBOAAWLMMM YaCcTAMKU HE JOMKEH NpeBbl-
waTtb 2 MA nepemeHHoro Toka unm 10 mA NOCTOSHHOTO ToKa.

Bpems 1 ycnoeua nepexofa B 06eCTOUYEHHOE COCTOSIHUE AOMKHbI ObITh YKa3aHbl U3rOTOBUTENEM C yde-
TOM OXMOAeMbIX OTKA30B W ycnoBuii akcnnyataumm 3TC, Bknrovas ynpasneHue 3TC.

7.3.6 MpeanucaHnA B OTHOLWEHWM LUenen Knacca B, coegMHeHHbIX C 3MeKTPUYECKUM LLUacCcH

B cnyyae egnHU4YHOro NOBpeXOEHUS, KacaloLLerocs Mmep OCHOBHOW 3alUunThl, ANA ANeKTpUYeckux Lenem
Knacca HanpsbkeHus B, nogknioYeHHbIX K LWacCK, OOMKHbl BbIMOMHATLCA anbTepHaTUBHbIE Mepbl 3aluThl CO-
rmacHo 7.3.4.

7.4 O6wme TpeboBaHUA B OTHOLUEHUM Mep 3alUThbI

7.4.1 O6wWwme nonoxeHns

Bce mepbl 3alnThl OMmMKHBbI BbiTh CIPOEKTUPOBaHbL! M peanu3oBaHbl Takum obpasom, 4Tobbl OHK Bbinn
a(hpeKkTUBHBIMKN B TEYEHMWE NpeanonaraeMoro cpoka cnyx6sl 3TC npu ero UCNnonb30BaHUKW NO HA3HAYEHUIO 1
npaBuUNbHOM OBCINYXMBaHMM B COOTBETCTBUU CO cneundukaunsamm narotoeutens 3TC.

7.4.2 TpeboBaHHWA K U30NALMMK ONA KNacca HanpsbkeHUA B

Ecnu 3awmta obecneymBaeTcs U3onsuneit, TO YacTu INEKTPUYECKON CUCTEMBI, ANEKTPUYECKON LIEMU 1
KOMMOHEHTOB, HAXOAALLNXCH MO HanpsKeHneM, A0MKHbI BbiTb NONHOCTbLIO 3alUULLEHBl U30NALKNER, KOTOPYHO
MOXKHO YAanUTb TONbKO MyTEM paspyLUeHus.

N30nsUMOHHbBIA MaTepuan AOrKeH COOTBETCTBOBATbL MakCMManbHOMY pabodemy HanpsKeHWo, a Takke
TemnepaType 3TC 1 ero cuctem.

VM3onauMoHHbIE NaKkKM, a3po30nbHbIe PACTBOPbLI, 3Manu u apyrue NnogobHble MaTepuans! He4OoMyCTUMbI B
KayecTBe OCHOBHOW M30MNALMK AN KNacca HanpsbkeHusa B.

W3onsumsi gormkHa MMeTb OOCTATOYHYK CTOMKOCTb K dNeKTpuYeckoMy HanpspkeHuto. CooTBeTcTBuME
OOMKHO BbITh UcnbiTaHo no 11.6.

7.4.3 TpeboBaHMA K 3alMUTHLIM OrPaXOeHUAM U 3alKUTHLIM 060N0YKaM 3NeKTPUYECKMX KOMMOo-
HEHTOR ANA Krnacca HanpsxeHusa B

7.4.3.1 O6LwWue nonoxeHus

Ecnun zawnta obecneynBaetcs 3alUTHLIMU OFPaXOeHUAMM U 3aLUTHBIMK 060NoYKaMuK, TO YacTu, Ha-
XogslWwmecs noa HanpsiKeHueM, AOMKHbI ObiTb pasMeLleHbl BHYTPY 3aLlMTHBIX 060noYek unu 3a 3awuTHbIMMI
orpaxJeHvsiMK, npeaoTeBpallas AOCTYyN K YacTaAM, HaxogsawMMcs Nof HanpsbkeHuem, ¢ noboro obbl4HOro
HanpaBneHusa gocTtyna.

3aluTHbIe OrpaXXgeHus U 3alluuTHele 0D0NoYKK OOMKHbI obecneynBaTb OCTATOUHYI0O MEXaHWYECKYHD
YCTOMYMBOCTL MPW HOPMAaIbHbIX YCMOBMAX 3KCMNyaTalWu, YKa3aHHbIX U3TOTOBUTEMNEM.

Ecnu K 3alUUTHBIM OrpaXKaeHusiM U 3alUTHEIM 060NoYKaM MMeeTcs HeNOCPEeACTBEHHbIA AOCTYM, OHU
LOMKHbl OTKPbIBATLCH MMM CHAMATbLCH TOMbKO C MOMOLLBLK WHCTPYMEHTOB MK KMoYen Ans TeXHUYeckoro 0b-
CNY>KMBaHUA, UMW OHW OOMKHbI MMETb CPeACTBa ANs AeaKTMBauuMM U 06ecTouMBaHUs YacTel, HaxoOsWwmnxcs
nop HanpskeHWeM knacca B, Hanpumep 6rnoKUpPOBKY.

MpuMeyaHue — B OTHOWEHWA MApKUPOBKM 3aLLUTHBIX BapbePOB W 3aLUUTHBIX KOXKYX0B CM. 6.2.

7.4.3.2 CTteneHun 3alnTbl 3aLWWTHEIX OrpaXKaeHun n obonodek

3alunTHbIE OrpaXKaeHUsa 1 3alUTHbIE 0B0NMOYKN AOMKHLI COOTBETCTBOBATL MO MEHLLUER Mepe CTeneHu
3awuTel IPXXD (cm. 3.22), ecniv orpaxXgeHust 1 3aluTHele 060N0YKM YCTAaHOBMNEHBI HA KOMMITEKTHLIA MOTO-
LMK,

OpHako, ecnu TC cooTBeTCTBYET 3a4aHHOMY COCTOsIHWIO HanpspkeHus (3.36), cteneHb IPXXB moxeT
OblTb MPMMEHEeHa K YacTsIM, HaxoasLW MM Nog, HanpshXKeHWeM, Knacca HanpshkeHusa B, anekTpuyeckux uenen,
COEAMHEHHbLIX C waccu (3.37).

CooTBeTcTBME OOMKHO BbiTh ucnbiTado no MCO 20653.
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7.5 TpeGoBaHuUA K cOeQUHUTENAM

CoeguHUTENW ONSA 3NEKTPUYECKUX Lieneil knacca HanpsikeHust B B COMNEHeHHOM COCTOSHUKM OOMKHbI
COOTBETCTBOBaTL 7.4.3.2.

CoeguHUTENN ANSA 3NEeKTPUYECKMX Lenein Knacca HanpsbkeHus B, BKNo4Yas BBOA TPAHCMOPTHOIO cpen-
CTBa, pasbeMbl NS Nepegayn MOLHOCTM Mexady cunosoi uenbto OTC m cbemHon MCX33, pasvem Ans
CEePBUCHOTO OTKIMKYEHUA WM pasbeMbl O 2NEeKTPUYecKUX Lenen Krnacca HanpskeHuss B, BKMw4das BBO[
TpaHcnopTHoro cpencTea (ana crnyvaeB B unu C cornacHo M3K 61851-1), unu Bunky (B cnyyae A cornacHo
M3K 61851-1), pomkHbl COOTBETCTBOBATL MO KparWHen Mepe 0gHOMY M3 cneayrLnx TpeboBaHui:

a) coeguHUTENb OOMKEH COOTBETCTBOBATL 7.4.3.2 B HECOYNEHEHHOM COCTOSIHWU;

b) pasbeguHeHne coeguHUTENS He AOIHKHO ObiTb BO3MOXHbLIM D83 MCNonb30BaHUA MHCTPYMEHTOB. 3TO
TpeboBaHWe cuMTaeTCs BbINMOMHEHHBIM NPW pasMeLleHn pasbema 3a 3allWMTHBIM OrpaXkaeHWeM UM BHYTPH
3alMTHON OBOMOYKK;

C) YacTu COeaWHUTENS, HaXo4saLWMeCca No4 HanpsikeHuem knacca B, gomkHbl 6biTb 06ecToyeHbl, kKorga
OH He coeguHeH. Npyn obecToumBaHNKM YacTen, HaxoO4saWMXCA Nog HanpsKeHneM, JOMKHO BbINMOMHATLCA O4HO
W3 criedyoLwmx yCnoBum:

- HanpsbkeHue O0MKHO BbiTb CHUXEHO Ao 3HadyeHus Hwke 30 B nepemeHHoro Toka 1 60 B nocToak-
HOro TOKa B TEMEHWEe MeHee OHOW ceKyHAbl Nocne pasbeuHeHUsa coeqUHUTEeNs;

- obuwas HakonneHHasa aHeprusa uenu gomkHa ooiTe He Bonee 0,2 [Ix;

- TOK NPUKOCHOBEHUA MeXAy OAHOBPEMEHHO AOCTYMNHLIMU NPOBOASALLMMMK YaCcTAMKW He OOMKeH npe-
BblwaTtb 0,2 MA nepemeHHoro Toka unm 10 MA NOCTOAHHOIO TOKa.

CooTBeTCcTBME OOKHO BbITh MCMNLITAHO B COOTBETCTBMM ¢ 11.5 nnn nogTBepX4eHo pac4yeToM.

[na pasveMoB, cogepxallux KOHTaKTbl, obecneynBaroline ypaBHWBaHWe MOTeHUWanoB, MocrnefoBa-
TEenbHOCTL COEAMHEHWUS KOHTAKTOB AOmKHa ObiTh criegyloLlen: CMMOBbIE KOHTaKTLl COMPSAralTcs nocne KOoH-
TaKTOB ypaBHWBAHUA NOTEHUMANOB WU pasbeAUHAOTCA Nepeq KOHTakTaMu ypaBHUBaHWUS NOTeHUWanos.

7.6 KoopauHauus usonauuu

3onaumoHHbIe 3a30pbl, paCCTOAHUA YTEYKMA U TBEpAAs U30NALNA KOMMOHEHTOB M NPOBOAKM KNacca Ha-
npsbkeHnsa B gomkHbl BbiTb paccynTaHbl Mo COOTBETCTBYHOLWNMM pa3genam M3K 60664-1.

HonyckaeTca ucnonb3oBaHWe ApYyroro nogxoda B criyyae obecnevyeHuss akBuBaneHTHoOMW 6e3onacHoCTH.

Llenwn knacca HanpskeHWsa B, anekTpuYeckn He coedMHeHHble ¢ WacCK, OOMKHbI ObITb UCMbITAHEl B CO-
oTtBetcTBUM C 11.6.

y fir 4 AanepHaTMBHbIDTI nogxon B OTHOLWEHWK 3alinThbl OT NopaXeHnA 3nekKTpuieCKMMm TOKOM

B kavecTBe anbrepHaTuBbl 7.2 1 7.3 narotoButenb 3TC OOMKEH NPOBECTU COOTBETCTBYIOLMIA aHanm3
OonacHoCTel U onpeaenuTb KOMMeKe Mep, obecnevymBaloLnx OCTAaTOUHYO 3alMTy OT NOPaXKeHWs MeKTpu-
YECKNM TOKOM.

8 3awwmTa oT TepMMuYecKoro ygapa

8.1 3awmTa oT neperpysku

3awmnTa ot neperpyskn gomkHa BbITh npenycmoTpeHa And ToKoBeayulw KX NpoBOAHWKOB SHEKTDM‘-IECKDﬂ
Luenn B COOTBETCTBMU C Nnowlaabio X nonepevyHoro ce4eHud. CootBeTcTBUE npoBepArT OCMOTPOM KOH-
CTPYKUWK.

8.2 3au.|uTa OT KOPOTKOTo 3aMblKaHWUA

Tpe6GoBaHus N3 nepeyvncreHnii a) u b) 4omKkHbl 6bITb BLINONHEHL! AN 3aLUTLI OT KOPOTKOTO 3aMblKaHUS:

a) nnowadb NOMNepeyvyHoro cevyeHWsl HaxOAALWMXCA NOL HanpsKeHWeM MPOBOAHUKOB 3MNeKTPUYEcKon
Lenu gormkHa UMeTh nokasaTenb Mo COMPOTUBIEHNIO TOKY KOPOTKOro 3aMbikaHua (12t) B coOOTBETCTBMM C Mak-
CHMarbHbIM TOKOM KOPOTKOMO 3aMblKaHWA MCTOYHMKE 3NEeKTPUHECKON 3Hepruu;

b) ana TokoBeAyLWMX NPOBOAHMKOB 3MEKTPUYECKOW Uenu AormkHa ObiTe npegycMoTpeHa sawuTa oT
CBEPXTOKOB B COOTBETCTBUM C MMOLWAALI WX MNONEpPeYHOro ceueHus.

CoOTBETCTBME NPOBEPSADT OCMOTPOM KOHCTPYKLIMK.
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9 TpeboBaHusAa K uenu nutaHua ITC

Llenb anektponutaHus 3TC, ecnun oHa aneKkTpUYeckn He NOgKIoYeHa K BHELUHEMY UCTOYHWKY 3MeKTpo-
NUTaHWA, OOMKHa COOTBETCTBOBAThL TpeOOBaHWAM HACTOALLEro cTaHaapTa.

TpeboeaHusa k uenu nutanusa 3TC ANS NOAKMIOYEHUS K BHELLHEMY UCTOYHUKY 3MeKTPonUTaHus coaep-
»aTtcsa B MCO 18246.

10 PykoBogcTBO no akcnnyaTtauuum

B pykoBoAcTBe Mo akcnnyaTaumm OomkHO BbiTh yaeneHo ocoboe BHMMaHWe acnektam, cneundudHbIM
ansa gaHHoro 3TC.

11 Mpoueaypbl UCNbITAHUA

11.1 O6LwuMe nonoxeHUs

WcnbiTaHusa BeIBpaHHbIX Mep 3alUuTel cornacHo pasaeny 7 HeoBXooMMO NPOBOAMTE AN KaXO0W 3anek-
TPMYECKOM Lienu unun y4acTka Uenu Knacca HanpshkeHus B, a Tawke B obwem cny4vae B coctaee 3TC, korga
OTC OTKNIOYEHO OT BHELLIHEro MCTOYHMKA SMNEKTPONMUTAHKS.

Ecnu TpeGosaHua GesonacHocTu ansi ecero 3TC He 3aTparvBatoTcs, JAONycKaeTcsl NPOBOAUTE TOMbKO
oTOEmNbHbIE UCMbITAHWA Ha KOMMOHEHTaX UIK yyacTkax Lenei.

11.2 WUcnbiTaHMe Ha HeNpepbIBHOCTL YpaBHUBaHWA NOTeHUManos

COI'IpOTMBJ'IEHMH ypaBHUBaHUA NOTEHUNANOB OOJTKHbI ObITh MCNbITaHbLI TOKOM He MeHee 0,2 A n Hanpa-
XeHnem He Bonee 60 B nocTosAHHOro TOKa, KOTOPbIM SOIMKEH MPOXOAUTb Yyepes nyTb 3KBUMNOTEHUMaNbHOIO
coeiMHEHUA MexOy ndbIMK OBYMA OTKPbITbIMK NMPOBOAALLMMMK HaCTAMMKU oﬁopyn,osaHMﬂ Krnacca HanpsaxeHus
B B TeuyeHne He meHee 5 cC. ,D,J'IH npoBegeHnAa naMepeHna 3ToT NYTb JOIMKEH ObITb M30INMMpoBaH OT OPYrux He-
npegycMOTpPEeHHbIX BO3MOXHbIX nyTeﬁ. Iyl nyTWN ypaBHMBaHUA NOTEHUMaANOB JOJIKHbI BKNKOYaTh KOpnyca KOM-
MOHEHTOB Knacca HanpseHus B, coeqUHeHus ¢ SINeKTpU4eCKMM WacCu U camMo 3reKkTpu4eckoe waccu 2TC
N 3alllMTHblIE orpaxgeHud U 3alluTHbIe 0BGOMOYKN.

,D,OI'IyCKEETCFI ucnonb3oBaHne Honee HM3KOrO MCMNbITATENLHOrO ToKa u/unu bonee KOPOTKOro BpemMeHun
MCNbITaHWA NPpU YCNOBUKX OOCTATOYHOTO YPOBHA TOYMHOCTU pe3ylbraToB NCNBITAHWIA.

MamepsaeTca nageHue HanpsKeHus Mexay NHBBLIMK OBYMA OTKPbITEIMWM NpoBOAALLMMK HaCTAMKM Ha pac-
CTOSHAN 00 2,5 M, K KOTOPbIM YenoBeK MOXeT O4HOBPEMEHHO NPUKOCHYTbLCH. COHDOTMBHEHME paccyuUTbiBAKT
M3 CUINbl NPUNOXEHHOIO TOKa U NageHna HanpsaXxeHnA.

1.3 MSMEPEHMH conpoTuBneHna N3ondauuvMm onAa 3NeKTpuvecKnx HEHEﬁ HanpAXeHWA Knacca B

11.3.1 MNpegBapuTensHasa U OCHOBHAaA BblOePKKU
Mepen namepeHuem o0bbekT ucnbiTaHuid (DUT) cnegyeT npegBapuTenbHO BbigepkaTb HE MeHee 8 Y
npu Temnepatype 5 + 2 °C, nocne 4ero ero criegyeT BhigepxaTtb 8 U npu Temnepatype 23 = 5 °C, BNaxXHOCTH

gofgo % w atmocdepHom gasneHuun oT 86 go 106 klMa.

AnbTepHaTUBHbLIE NapaMeTpbl NpedBapuTENsHON M OCHOBHOW BblAepXKeK MoryT ObiTb BbIOpaHbl Npu yc-
NOBWK, YTO Nepexoq TOYKK POChl MPOM30NOET BCKOPE NOCME Havana nepuoga OCHOBHOMW BbIOEPXKM.

ConpoTuenexHve usonsaunnm HeobxogMmMo M3MepsiTb B TeYeHWEe Nepvoda OCHOBHOW BbIOAEPXKKM CO CKO-
pPOCTbIO, MO3BONSANWEN ONpedeUuTe HauMeHbLLee 3Ha4YeHne.

11.3.2 N3amepeHMe cONpPOTHUBNEHUA U3onaunun 6anaHCcoOB INEKTPUYECKUX Lenen

[Mpwn ncnbITaHUM MCNONBL3YIOT HanpsXeHWe NOCTOSHHOTO TOKa He MeHee 3Ha4YeHWs MakcUmanbHOro pa-
Sovero HanpsixkeHWst 3aNeKTPUYeckon Lenu knacca HanpshkeHus B unu snadennem 500 B, B 3aBUCMMOCTH OT
TOrO, YTO Bbille, W MPWKIaAbIBalOT B TeYeHWE BPEMEHW, AOCTaTOMHOMO ANS NonyyYeHust cTabunbHbIX NoKa-
3aHUI.

Ecnun anekTpudeckasn uenks Knacca HanpseHus B nmeeT HecKonbko AMana3oHOB HanpsKeHW Ha Npo-
BOASILLMX y4acTKax Lenu (Hanpumep, W3-3a NnoBkllaLLlero npeobpal3orarens) U HEKOTOPblE KOMMOHEHTBI He
MOTyT BblAepXaTb MakcumMmanbHoe pabodvee HanmpshKeHwe BCei Lenu, COMpPOTUBMEHUS M30MSAUMW YYacTKOB
Llenu OonycKkaeTcs U3MepsaTh OTAENbHO, UCNOSb3Ys 3HAYeHUs MX COBCTBEHHBIX MakCUManbHbIX paboyux Ha-
NPSXKEeHW Nocrne OTKNKYEHUA 3TUX YYacTKOB Lenu.
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Cnepywouias npouegypa vcnbiTaHWA coyeTaeT B cebe namepeHue COMpOTUBMNEHWUS M30MALMM YacTen,
HaxoasWKUXcs noa HanpspkeHuem, BanaHca anekTpUYecKUxX Uenen Knacca HanpsikeHus B oTHocuTenbHO
anekTpuyeckoro wacck 3TC 1 OTHOCUTENBHO YacTer, HaXoOALWMXCA NOA HanpsbkeHneM, banaHca Hanpsbke-
HMA Knacca A BcnomoraTenbHbIX aNeKTPUYEcKUX Lenei, eCrnm OHW coeauHEeHbl C 3NEKTPUYECKUM LLIACCH:

- BbIBOAk! (knemmMmel) MCX33 gomkHbl BbITh OTKIHOYEHB! OT 3MNEKTPUYECKOW Lienw;

- DaTapew TOMNMMBHbIX ANTIEMEHTOB U APYTMe UCTOYHUKK 3MEKTPUHECKON 3HEPrMK, HaxoaaLWmMecs noa Ha-
NPsPKEHUEM, MOTYT OblTb OTCOEAMHEHBI HA CBOMX KIEMMax OT anekTpuyeckon uenu. Ecnvm oHu ocTatoTcs co-
€AWNHEHHBIMW, OHW HE A0MKHbl HAXOAWTLCA MO HaNPsXKeHUeMm;

- OOMKHbI OblTb YCTAHOBMEHbl 3alUMTHBIE OrpaXQeHus K 3aluTHble 00O0MoYKKM, ecriv 3TO Npeay-
CMOTPEHO;

- BCE 4acTu, HaxodsdllMecsa NoJ HanpsbkeHueM, BanaHca anekTpuYecknx Lenei (knacc HanpsbkeHus B)
LOMKHbI ObITb COBAWHEHbI APYT C APYIOM;

- BCE OTKPbITble NPOBOAALLNE YacTh banaHca anekTpUYecknx Lenen JorkHbl ObiTh NOOKMYEHb! K anek-
TpUYEeCcKoMy Laccu, cm. 7.3.1;

- GaTapen BCNoMoraTenbHbIX ANeKTPUYECKUX CUCTEM (KNacc HanpspkeHWUs A) OOMKHBI ObITh OTKIIOYEHbI
Ha CBOWX BbLIBOAAX (KNeMmax) oT BCNOMOraTensHbIX Lene;

- BCE 4acTW, Haxogawumecsa nog HanpskeHuewm, GanaHca BCMOMOraTenbHbIX 3MEKTPUYECKMX CUCTEM
(knacc HanpsikeHus A) 0OMKHbI OblTb COEAMHEHBI C 3NEKTPUYECKUM LLACCH.

McnbiTaTenbHoe HanpsikeHWe MpUKnaablBaeTcss Mexay COeQUHEHHbIMW YacTaMKU, HaxoOAWNMNCS nog
HanpspkeHneM, banaHca aneKkTPUYecKUX Lenen Knacca HanpseHus B 1 anekTpu4eckum Lwaccu.

amepeHUsa NpoBoasaT ¢ MCNOMNb30BaHWEM NOAX0AALWMX NpubopoB, cnocobHbIX NogaBaTe HeobxoonumMoe
MCMbITaTeENbLHOE HAMNpPSKEHME NOCTOAHHOMO TOKa (HanpuMep, MErAOMMETP).

B kayecTBe ankTepHaTUBLI CONMPOTUBMNEHME U30MALMA MOXET ObiTb M3MEPEHO C UCNOMbL30BAHMEM MPO-
Leaypbl UCNbITAHUS ANst U3MEePEHWUsT MCTOYHUKOB 3MEeKTPO3IHEPTMK Knacca HanpsikeHus B gna 6anaHca snek-
TPUYecKux Lenen, nogknio4eHHoro K BHeLHEMY NCTOMHUKY NUTaHusA, Kak ykasaHo B 11.3.3.

11.3.3 U3mepeHne cONPOTUBMNEHUA U3ONALMUN UCTOYHMUKOB 3MEeKTPMYECKOW 3HepruM Knacca Ha-
npsxeHusa B

11.3.3.1 O6Lwmre nonoxeHus

K ncnbliTaHMaM MCTOYHUKOB 3MNEKTPUYECKOR 3Heprum knacca Hanpsbkenunsa B, Hanpumep MNCX33, Haxo-
JALKMXCA Noa HanpskeHuneM, npeabapnawTea TpeboBaHus pazaena 11.3.3.

11.3.3.2 lNMoparoTtoBKka

11.3.3.2.1 Ob6Lwme nonoxeHus

[Ons namepeHuss CONPOTMBIIEHUSA M3ONALWU UCTOYHUKOB 3MEKTPUYECKON SHEPTUMU, YCTAHOBIEHHLIX B YC-
NOBUSAX HOPMAanbHOR akcnnyatauuu BHyTpu 3TC, BbIBOAbI (KNEMMbI) 3NEKTPUYECKOW Leny UCTOYHUKOB 3MekK-
TPUYECKOW 3HEPrUK Knacca Hanps:keHusa B OomkHbl ObiTb OTCOEAMHEHBI OT NMOBLIX 3NEKTPUYECKUX LENEn He
ranbBaHWU4eckumM cnocobom.

BbiBoAb! (KIeMMbl) BHYTPEHHMX BCMOMOraTerbHbIX CMCTEM WCTOYHMKOB 3MEKTPWYECKOWM SHEepruu, pa-
DoTarLnX OT UCTOYHUKOB MUTAHWS, HAXOOSLMXCA BHE UCTOMHWKOB 3MEKTPUYEeCKOW 3Heprun (Hanpumep,
BCMOMOraTernbHON akkyMmynsiTopHol baTapeun HanpsbkeHuem 12 B), 0OMmKHbI BbITb OTCOEANHEHLI OT BHELLHETrO
WCTOYHMKA NUTAHUSA U COeOUHEHbI C arekTpudeckum waccu 3TC, 3a UCKNKYEHMEM BLIBOAOB (KNEMM), Heob-
XOOMMBIX 41151 NPOBEeaeHNsa M3MEPEHUIA.

[Ons naMepeHusi CONPOTUBNEHUS U30MALMN UCTOYHUKA SMEKTPUHECKON 3HEePrUKn, He YCTaHOBMNEHHOTO Ha
3TC (B KayecTBe aBTOHOMHOWN CUCTEMbI), ANEeKTPUYecKoe LWacCu MOeNnnpyeTcsl NPOBOAALLEeN HacTblo, Hanpu-
Mep MeTaIM4eckoi NacTUHOW, K KOTOPOW C MOMOLLBK CTaHAaPTHLIX MOHTaXHbIX YCTPONCTB JOIMKeH ObiTh
NPUKPENEH UCTOYHUK 3NEKTPUYECKON SHEPTUN ANSA BKMHOYEHUS CONPOTUBIEHUIA MEXOY KOPNYCOM UCTOYHMKA
3NEKTPUYECKOW 3Heprum 1 anektTpudeckum waccu ITC. B cnyvae, korga UCTOMHUK 3NEKTPUYECKON SHEPTUM
WMEET NPOBOASILLWIA KOPMYC, ero KOprnyc MOXET paccMaTpUBaTLCA Kak anekTpudyeckoe waccu 3TC.

BonbTmeTp unu gpyroe cpeacTBO U3MepeHW, UCNonb3yemoe AN 3Toro UCMbiTaHus, OOMKHbI UMETh
BHYTpeHHee conpoTtueneHve donee 10 MOm.

11.3.3.2.2 MoparoTtoeka NCX33

MCX33 pomxHa BbITb 3apsiKeHa 40 MaKCMManbHO BO3MOXHOW C3 npu HOpManbHbIX YCIOBUAX 3KCNNY-
aTauuv, peKOMeHO0BaHHbIX M3rOTOBUTENEM.

Ons nameperusn Ha 3TC ¢ NMCX33, 3apsxaeMol ToNbKO 0T BOPTOBOro UCTOYHUKA aHepriun, NCX33 3a-
pskatoT go C3, Haxogsweincs B npegenax HopManbHOro paboyero ypoBHS, NOAXOASLEro 4Ns U3MepeHu,
KaK 3T0 onpegeneHo M3roToBMTenemM.

11.3.3.2.3 lMNopgrotoBka baTapeun TOMMUBHbLIX 3NEMEHTOB

14

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 18/ 28
Crpanuua ookymeHTa - https://GostExpert.ru/gost/gost-13063-3-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=69959
https://gostexpert.ru/gost/gost-13063-3-2025?utm_source=pdf&utm_medium=69959&utm_term=page

FOCT P UCO 13063-3—2025

Ons n3mepeHns conpoTUBNEHUS N30nAUMM BaTapeun TONMMBHbIX SMEMEHTOB YYUTLIBAETCH BCH MEXaHu-
Yeckas KOHCTPYKUMWA CUCTEMbl TONMMBHbLIX 3NEMEHTOB (BKMIOYas CUCTEMY OXMaxOeHUs C ee oxnaxaawLulen
cpenon). Mepea namepeHneM HeoBXOAMMO OCTAaHOBWUTL BbIpabOTKY 3NEKTPUYECKOR aHepruu nocre paboThl
Ha MaKCMManbHOM MOLUHOCTM B COOTBETCTBMU CO crneuudumkauuein npoussogutensa. Bece kabenn OomkHbl
ObITb OTCOEQUHEHB! OT CUMOBLIX KNeMM GaTapeun TOMMMBHBIX 3NIEMEHTOB, a BCE OcTanbHble kabenu — oT Apy-
TMX 3MNeKTPUYECKMX KnemMm Gatapeu TONNMBHbLIX aneMeHToB. Bce oxnaxpatowme, TONMMBHBLIE U BO3AYLIHbIE
Tpy6KM AOMKHBLI OCTaBaTbLCHA NOACOEAUHEHHBIMA.

11.3.3.3 lMpouegypa ncnbliTaHui

11.3.3.3.1 O6wWwmne nonoxeHus

Ecnu BbikMouaTenu Toka UCTOMHMKA 3MNEKTPOMNUTAHWUA BCTPOEHbI B MCTOYHWK 3MNEKTPOMUTAHUS, OHW
LOIMKHbI BbITh 3aMKHYTbI BO BPEMSI UBMEPEHUSI, ECIU TONLKO OHW HE BIUSIOT Ha pe3ynbTaT UCMbLITaHuS.

Mpouenypa kaxkgoro M3aMepeHns npueeneHa Hke (cMm. opmyny (1) u pucyHok 3a).

WNamepsatT Hanpsxenne Uppg MEXOY OTpULATENbHOW 1 NOMOXUTENLHON KNEMMaMM NCTOYHWKA 3M1eKT-
poaHeprum (EPS).

N3mepsatoT HanpsKeHWUA Mexay Kaxaol KneMMOoR MCTOMHMKA SMEeKTPONUTaHUs U 3MeKTPUYeCKoro WaccK
3TC, BbibupatoT Hanbonbluee 3HaveHne U,, HanmeHbllee 3HaveHne U’y 1 [Ba COOTBETCTBYIOLLNX CONPOTUB-
neHus usonsaunn Ry u R, = R,

MpumevyaHune 1-— R, — MeHbluee 3HA4EHWe CONPOTUBIEHWS U30NALWK, U3-3a Yero BelbupaloT R,

- [o6aBnaT usBecTHoe U3MepuTensHoe ConpoTMBIeHne Ry napannensHo R, 1 N3MepaioT Hanpaxe-
Hue Us.
- Bo Bpemsa namepeHuin ucnbiTatenbHoe HanpskeHne JOMKHO ObiTb CTaGUIbHBIM.

Mpumevanune 2 — TeopeTuyecku 3HaueHne R He BNMAET Ha onpefenaemMoe conpoTueneHne nsonauumn. Oa-
HaKo R; MOXHO BbIBpaTh TakuM, YToBbl 0BECNEYUTE AOCTATOUHYIO TOYHOCTD M3AMEPEHUA HAMPSHKEHWUIA Ha PaccYUTaHHBIX
CONpOTUBREHUAX M3onaunn. Ry, OM, MOXeT BbiTe BEIBPAHO MO 3HAYEHUI0 MUHMMAMNLHO HEOBXOAMMOrO COMPOTUBMEHNS
nzonaumn, OM/B, yMHOXEHHOMO Ha MakcuMansHoe pabodee HanpsKeHWEe UCTOYHMKA INEKTPUYECKON SHEPTAN UMW SNEKT-
PUYECKOW LIeNK Knacca HanpskeHus B, B KOTOPYH BXOAWT UCTOYHMK anekTpoaHeprum, 20 %. Ry He 0BasaTtenbHO JOMmKHO
MMETb MMEHHO 3TO 3HAYEHWNE, NOCKOMbKY (POPMYbl AeNCTBMTENbHEI AnA Mmoboro Ry. Oanako sHaveHne Ry B aTom aua-
na3oHe oGecrneynBaeT COOTBETCTBYIOLLMUIA AManas3oH HanpsKeHUs AN U3MEePEHUIA HanpsXeHUs.

- PaccuuTbiBaloT conpoTUBneHne n3onsauum R ¢ ICNOMb30BaHNEM 3HA4YeHUN Ry 1 Tpex HanpsikeHnn U,
i 0 1
U'yu U, no chopmyne
1 2

R; = Rq Ugpg (11U, = 1/U,). (M
2 2
[ |
U, | R Ro| U, U,| [Ro| [Ri R
1 1
a) vameperus U, n U b) nameperune Ry n nameperue U,

1 — 3NeKTPUYECKOoe LWaccK; 2 — UCTOYHMK SNEKTPUYECKON IHEPTUK

Mpumevanne 1— R, unR;npeacraensaT coboil PUKTUBHLIE CONPOTUBIEHUA U30NALMK MEXAY NBYMA BbIBO-
OaMW UCTOYHMKA IMEKTPUHECKOTO NMATAHWUA 1 3MEKTPUYECKM LLACCH.
NMpumedaHue 2— Ry — naMepuTenbHOE CONPOTHUBIIEHME.

PucyHok 3 — lNMpumep M3aMepeHUst CONPOTUBIEHWA M30NALMK
ConpoTueneHne n3onaumum MoxeT ObiTh onpefeneHo ¢ NOMOLLLK ankTEPHATUMBHbLIX MpoLesyp U uame-
putensHoro obopygoBaHWs, HAaNpUMepP C UCMOMb30BAHUEM CUCTEMbI KOHTPOMS BHYTPEHHEW U30NsALWK, NpU
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YCIOBWK, YTO pe3ynbTaThl 3IKBUBANEHTHbI UTM UMEIOT YETKYI KOppensuu ¢ pesynstataMn, U3MepeHHbIMKU B
COOTBETCTBMM C NpUBeAeHHbIMU TpeboBaHNAMM.

11.3.3.3.2 lMpouenypa ucneiTaHuin Ana batapen TONMUBHLIX 3TEMEHTOB

MamepeHne conpoTuBneHUsa M3onauum bartapen TOMMUBHBLIX 3MNEMEHTOB NPOBOOAT B COOTBETCTBUM C
11.3.3.3.1 npw paboTatowein batapee TONMUBHLIX 3NIEMEHTOB.

B kavecTBe anbTepHaTMBLI NOCHE paspsaa arekTpuyecTsa Yepes CUMoBbie knemmbl baTapen Tonnme-
HbIX 3NEeMEHTOB Mpoueaypy BbINOMHAT, Kak ykasaHo B 11.3.2. NpunoxeHHoe UcnbiTaTeNbHOE HanpsKeHue
LOMKHO BbITh HE HMKE MakCMMarbHOrO HanpPsHKeHWA PasoMKHYTON Lenu.

11.3.4 N3mepeHMe CONPOTUBNEHUA U30ONSALMUN BCEX INEKTPUYECKUX Lienen

ConpoTMBNEHWE W30NALMU BCEX MPOBOASALLMX 3INEKTPUYECKMX Lenein knacca HanpsxkeHus B moxet
ObITE paccuYnTaHo C UCMNOMNL30BaHUEM M3MEPEHHbBIX COMPOTUBMNEHWIA M30MALMM UCTOYHUKOB NTaHWs 1 banaH-
ca aneKkTpu4eckon Lenu.

B kauvecTBe ansTepHaTUBbI COMPOTUBNEHWE U30MNALNMK BCEX NMPOBOAALLMX ANEKTPUYECKUX Lenen knacca
HanpsbkeHnsa B namepaoT ¢ NOMOLLbLIO OAHOW W3 cnegyowmnx npouenyp:

- npouenypbl UCNLITAHWA MCTOYHUKOB 3NEKTPUYECKOW 3Heprun ¢ BanaHcoOM 3MNeKTpUYEeCKon Lienu, nog-
KMHYEHHOW K MCTOYHMKAM 3MeKTpU4Yeckon sHepruum, npueegeHHon B 11.3.3. Ecnm B uenu uMmeroTcsa anek-
TpYYeckue UMW 3NeKTPOHHble MnepekniyYaTenu (HanpuMep, TPaH3UCTOPbl B CUIMOBOW 3MNEKTPOHUKE), 3TW
nepeknoYaTenn oMmKkHbl OblTe akTUBUMpOBaHbl. Ecrniv 3Ty nepekntodaTteny He MoryT 6biTe akKTMBUPOBaHbI, CO-
OTBETCTBYILLYIO HacTb LEenM MOXHO M3MepuTb oTAenbHO B cooTBeTcTeumn ¢ 11.3.2;

- MpWU YyCNoBMM OOCTATOYHOW TOHHOCTW JOMYCKAETCHA MCMNOMb30BaAHWE CUCTEeMbl KOHTPOMNSA COMpoTUBMe-
HWA M3onsaunK, senawllenca Yactelo 3TC.

11.4 WUcnbiTaHUe CUCTEMBI KOHTpPONA CONpPOoTUBIIEHUA N30NALWNN

Mexay Knemmon KOHTPONMpyeMon Lienn 1 aNeKTPUYEecKUM Laccu ycTaHaBnneaT CONPOTUBMNEHWE, yKa-
3aHHoe mnarotosutenem ITC.

370 CONPOTUBRIEHWE HE [JOMKHO Bbi3biBaTh NafeHWs COMPOTUBMNEHUA U30MNALUN HXKE MUHUMAanbHO He-
06Xx0QMMOro ConpoTUBIEHUSA U30MALIMU, YKaszaHHoro B 7.3.2.1.

OomxHo cpaboTaTk NpegynpexaeHue.

I punMmevYyaHne — 370 UcnbITaHne npegHasHa4yeHo anA CpaﬁaTblBaHlﬂﬂ npegynpexaeHna, ykasaHHoro Bbille,
mnn npuv OoCTUAKEeHUN MMHMMansHO TpeGyeMoro CONpoTUBNEHNA U30NALKN.

11.5 TOoK NPUKOCHOBEHUA

JneKkTpyyeckas uenb Knacca HanpsbkeHnsa B nnu y4acTtok uenw gomkHbl paboTaTe B HOpMarbHbIX YCro-
BUAX 3KCMMyaTauun, yKkasaHHblx narotoeutenem 3TC.

YCTaHOBMBLUMIACA TOK NPUKOCHOBEHWSI M3MEPSOT C MCMNONb30BaHUEM M3MEPUTENbHON CXEeMbl, NpUBe-
OEeHHOW Ha pucyHke 4 (cMm. Takke M3IK 60990). Knemma B nameputensHol uenun gonxHa bbiTe coegnHeHa c
ANEeKTPUYECKMM LIacCH.

A RS — CS
1 R,
B 7 I

1 — KNemmbl U3MEPUTENLHON LIenn
Rg =1,5kOm £5 %
Rg=500 Om +5 %

R, =10kOm 15 %
Cg = 0,22 mk® £10 %
C,=0,022 Mk® 10 %

PucyHok 4 — NameputensHas Lenb
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NamepsaoT cpenHee KeagpaTMHeckoe 3HaqdeHne HanpsxeHua U, (CM. pucyHok 4). [ina n3aMepeHus Ha-
NpsKeHns HeobxoaMMo MCNoNb3oBaTh cpeacTso namepeHuin no M3OK 60990, npunoxenue G.
ToK NPUKOCHOBEHWA, A, BEIYUCIAIT Mo gopmyne

fioi= Uy e B00 2)

11.6 WcnbiTaHue Ha npegenbHOE HanpsXXeHWe

11.6.1 O6wwme nonoxeHun

KMcnbelTaHMe npegHasHa4eHo gnsa AeMOHCTPaUnn agekBaTHOCTM Mep 3aLlMTbl MO U30MALMKN YacTen anekx-
TPUYECKMX Lienei, HaxoOawWwmnxcsa nog HanpskeHneM Knacca HanpsbkeHus B.

KMcneiTaHe npoBogAaT Ha BanaHce anekTPUYEeCcKon Lenu.

Mo ycmoTpeHuto narotoeutens 3TC ncnbiTaHWe MOXHO MPOBOAUTEL HA KOMMOHEHTHOM YpPOBHE.

YcTpolcTBa 3alnThl OT nepeHanpsikeHuss (SPD), koTopble MOryT NOBNWSITL HA pe3ynbTaT UChblTaHus,
OOMKHBI ObITe Nepen MCNbITAaHWEM OTKIHYEHbl. TakMe KOMMOHeHTbI, Kak (hunbTpbl pagnoYacToTHLIX NoMex
(RFI), ponxHbl OblTe BKNKOYEHbI MPU UMAYMBLCHOM UCTBITAHUA, HO MOTYT BblTb OTKNHOYEHbI MpU UCMbITaHUK
nepeMeHHbIM TOKOM.

11.6.2 MpepBapuTenbHasa U OCHOBHAA BblOepPXKKU

Ecnu narotoBuTtens He npegycMaTpuBaeT Apyrie YCrnoBWS, UCMOMb3yHTCA creaytollne npoueaypsbi:

- npegBapuTenbHas BbiAepXKa npyu TemnepaTtype OCHOBHOW BbIAEPXKWM C To4HOCTbIO oT MuHyc 0 K go
nntoc 4 K npoformkntensHoOCTL0, obecnevnsaollei 4OCTUKEHUE NOCTOSHHON TeMnepaTtypbl;

- OCHOBHas BblOepKKa NpoAoImKUTENbHOCTEI0 48 4 npu Temnepatype ot +20 °C go +40 °C, BNaHOCTK
93 + 3 % wn atmocdepHom gaeneHun ot 86 oo 106 kla.

11.6.3 lMpouenypa ucnbiTaHuA

11.6.3.1 Obwme nonoxeHus

Mpy ncnbiTaHMKM HeoBxoaMMO UCNONL30BaTE 3aALLUMTHLIE OTPAXAEHMS U 3alUUTHbLIE 0BOMNOYKN.

KMcnblTaHMe NpoBoaAT ANS ANeKTPUYeCcKUX Lenen knacca HanpstkeHusa B, KoTopble He UMERT 3MneKkTpu-
YecKOoro CoeiMHEeHUs C 3MeKTPUYECKON LIenbHo Knacca HanpskeHus A UK ¢ aNeKTPUYeCcKUM LaccK.

[na ucneITyeMol 3NeKTPUYECKON LIENW Knacca HanpskeHua B npumeHarT criegyollme npoueaypbl Uc-
NbITaHWA:

- BCE 4acTu, HaxogswMecsa nog HanpsKeHMeM 3MeKTPUYecKoW Lenu knacca HanpskeHus B, OomkHb
ObITb COEOUHEHbI OpYT C APYTOM;

- BCEe YacTu, HaxogsLwmMecs nog HanpsKeHMeM aneKTpUYeckon Lenu Knacca HanpskeHusa A 1 anekTpu-
YEeCKOro LWacCH, AOMKHbI OblTb COBAMHEHb! APYT C APYIOM,;

- BCE OTKpbITble NPOBOASALLME YACTU KOMMOHEHTOB C NPOBOASALLMM KOPMYCOM A0IBKHLI BbITh NOgKMHOYe-
Hbl K 3MEKTPUYECKOMY LLIACCH;

- ONS KOMMOHEHTOB C HEMPOBOAALLWM KOPMYCOM K 3MEKTPUYECKOMY LUACCU O0MKEeH BbiTh NOOKMHOYEH
3MeKTpod, 06epHyTEIA BOKPYT KOpNyca KOMMOHEHTA.

Mo oKOHYaHWM BeIAEPXKKKM MCMbITaTENBHOE HanpskeHue, ykasaHHoe B 11.6.3.2, omkHO ObiTe Npunoxe-
HO Mexay COeAMHEHHBIMW YacTsIMKU, HAXOOALWNMUNCS Mo HanpsKeHWeM anekTpU4eckon Uenu knacca Hanps-
}eHua B n anekTpuyeckoro Luaccu.

11.6.3.2 VcneiTatensHoe HanpskeHue

McnblTaTenbHOE HanpsikKeHue NepeMeHHOro MK MNOCTOAHHOIoO TOKa AOMKHO ObiTh BhillE, YEM Camoe
BbICOKOE HanpshXeHwe, KOTopoe MOXET NoMy4YUTb KOMMOHEHT. McnblTaTenbHOe HanpsxeHue crieyeT onpeje-
NATb Ha OCHOBE COOTBETCTBYHOLLMX NepeHanpsxKeHUn anekTpru4eckom Lenn, K KOTOpon NoSKII0YEeH KOMIOHEHT.
CnegyeT y4WTbiBaTb OXMAaeMble NEPexOfHble NepeHanpsKeHus, BKITHYas BNUSIHWE BHELLUHero MCTOYHWMKAa
3MNEKTPOMNUTAHWSA, ECIM TakoBble uMetoTcH. arotoButens 3TC OOMKEH yKa3aThk UCMbLITATENLHOE HaNpsKeHue
M ero NpoAoIMKUTENBHOCTL C YY4ETOM NMPUMEHUMBIX YacTen u pazgenos M3K 60664.

MpumeyaHue — VcnoiTatenbHble HanpsbkeHWs ONS Uenu anekTpuyeckoro nutaHua 3TC ykasaHbl B
NCO 18246.

11.6.4 Pe3ynbraT McnbiTaHWA
Bo Bpemsa npunoxeHWs MCrnblTaTeNbHOIO HanNpPsHXeHUsA He gonyckaetcs npoboll AManekTpuka WM mc-
KpeHue.
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11.7 MeToa ucnbITaHWA ANA NPOBOAKA HanpPsXXeHWs Knacca A

11.7.1 MeTo4 UcnbITaHWIA ONA MOABUWXHOW YacTU NPOBOLKW HanpsAXeHUs Knacca A

MBKOCTL NOABUMXHOWM YAaCTW MPOBOAKW OOMKHA ObITh MPOBEPEHA C NOMOLLLID CNEeAYHLWLEero MeToaa uc-
MblTAHWA.

Mocne ucnelTaHWs NPOBOAA AOSMKHbBI COXPaHATL BO3MOKHOCTb M3rMba Ha HanbonbLUKMIA Yron, ykasaHHbIR
W3roTOBUTENEM UMW paspelleHHbIN KOHCTPYKUUER.

MpoBoga narnbakT Ha HanbonbLUWIA Yron, yKasaHHbIA M3rOTOBUTENEM UMW paspeLLeHHbIN KOHCTPYKLM-
en, B Tedenne 10 000 umknoB ¢ ucneiTarensHon yactoton 0,5 Ny npyn temnepatype 20 £ 5 °C.

Mocne yka3aHHOro UCMbITaHUA HAa TMBKOCTbL MPOBOAA UCMbITLIBAKOT HA NPeAenbHOE HaMpsKeHue B CO0T-
BeTcTBUKM C 11.7.2.

11.7.2 MeToA4 UCNbITAaHWUA Ha NpefenbHOe HanpAXeHue

MpoBoaKy U coeguHUTENW MOLBEPraloT CleayloWwemMy UCMbITaHu.

WcnbiTaTensHoe Hanpskedwe, B, coctasnawwee 500 + 2 - U, npuknagbiBatoT B TeYEHNE 2 MUH Mexay
4acTAMM, HAXOOALWMNMKUCA MOL HANPSHKEHNEM, U APYTMMN METANMMYeCKUMM YacTaMMU.

M pumedyaHne — Ur— HOMWHaribHoe HanpsXxeHue.

B kavecTBe anbTepHaTUBLl M3roToBuTENb I TC rapaHTupyeT 4515 NPOBOAKM Ge30NacHOCTL U COBMECTHU-
MOCTEL MO NpefenbLHOMY HanpsiKeHWo.

[na npoBefeHUs UcnbITaHWA Ha npegensHoe HanpskeHne 3TC HeoBXxoaUMO NOArOTOBUTE CleayLWwmm
obpazom:

a) TAroBble akKyMynsiTOpbl AOMKHbI OblTb OTKMYEHBI MO BbIBOAAM OT 3HEPreTMHeCKON CUCTEMBI;

b) MCTOYHWKKM BNEKTPUYECKON IHEPTUN SHEPreTUHECKUX CUCTEM KIlacca HanpsKeHus A, KpOMe TSroBbIX
Batapei (GaTapen TOMMMBHLIX 3NEMEHTOB, KOHOEHCATOPbI), MOTYT OblTb OTKMIOYEHbI HA CBOWX BbIBOAAX OT
3HEepreTUYecKol CUCTEMBI; CMM OHM OCTAKTCH NOAKMIOYEHHBIMU, BEIpaboTKa 3NeKTPUYECKON IHEPTUM LOMXK-
Ha BbITb OTKMOYEHA;

C) BCe YacTW, HaxoAsLLMecs nog HanpskeHueM, GanaHca 3HepreTMYecknx CUCTEM Knacca HanpsiKeHus
A DoMm¥HbI ObITb COEAMHEHb! APYT C APYTOM;

d) BCce OTKpbITbE NMPOBOASLLME YaCTW IHEPreTUHECKMX CUCTEM Krnacca HanpsbkeHuss A JOIMKHbI ObiTb
NMOAKMYEHbI K 3MEKTPUHECKOMY LUACCH.
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MpunoxeHne OA
(cnpaBo4Hoe)

CBEAEHMH O COOTEBETCTBMU CCbINOYHbIX MeXAYyHapoAHbIX CTaHOapTOB
MeXrocygapcrtBeHHbIM CTaHgapTam

Tabnuua OA.1

OB03Ha4YeHne CCbINOYHOTo

CreneHb OBo3Ha4eHne 1 HaMMEHOBaHWE COOTBETCTBYIOLLEro
Me)K,EWHapO,EIHOFO COOTBETCTBUA Me}KFDCyﬂapCTEeHHOFO CTaHaaprta
craHgapra
ISO 20653 — *
IEC 60227-1 MOCT IEC 60227-1—2011 «Kabenu ¢ nonuUBMHUMXNOPUOHOW M30-
IDT nALMen Ha HoMWHanNbHoe HanpsxeHue oo 450/750 B exknrounTenb-
Ho. YacTte 1. Obwme TpeboBaHuan
IEC 60245-1 MOCT IEC 60245-1—2011 «Kabenu ¢ pe3anHOBOW M30MSUMEN Ha
IDT HOMWHaneHoe Hanpsxenue o 450/750 B BknoumTensHo. Yacts 1.
Obwue TpeboBaHns»
IEC 60990:2016 DT [OCT IEC 60990—2023 «MeTogbl MaMepeHUsi ToKa NPUKOCHOBe-

HUA KU TOKa 3allMTHONO NpOBOOAHUKA»

BETCTBUA CTAaHOAPTOB!

* COOTBETCTBYIOLLMI MEXrocyaapCTBeHHbIVM CTaHaapT OTCyTCTBYeT. [o ero NpuHATUS peKOMEHAYETCH MCMNoNb30BaTh
nepeson Ha PYCCKUIA A3blK AaHHOTO cTaHaapTa.

I pumevyaHne — B HacToswen Tabnuue MCcnonb30BaHo cnegyrwlee ycnoeHoe 0603Ha4YeHne cTeneHun cooT-

- IDT — ngeHTUYHEbIE CTaHOApPThI.
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ISO 16750 (all parts), Road vehicles — Environmental conditions and testing for electrical and electronic equipment
(TpaHcnopT AOPOXKHLIA. YCNOBWA OKPYXKaloLLer cpeabl U UCNBITAHUSA 3MEeKTPUYECKOro U 3NeKTpoHHoro obopyno-
BaHUA)

ISO 17409:2020, Electrically propelled road vehicles — Conductive power transfer — Safety requirements (3nexT-
pomobunu. MNepenaya anekTpnyeckon aHepruv. TpebosaHnsa GesonacHocTK)

ISO 182486, Electrically propelled mopeds and motorcycles — Safety requirements for conductive connection to
an external electric power supply (Monegel 1 MOTOUMKITEI HA aneKkTpuyeckon Tare. TpeboBaHuA Be3onacHOCTH K
TOKOMPOBOAALLEMY COEONHEHUIO C BHELLIHWUM UCTOYHUKOM 3NEKTPONUTAHWS)

1ISO 19453 (all parts), Road vehicles — Environmental conditions and testing for electrical and electronic equipment
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Mogknaccel HANPSHKEHWUS U XapaKTEPUCTIKN)

IEC 60050-151:2001, International Electrotechnical Vocabulary (IEV) — Part 151: Electrical and magnetic devices
(MexxgyHapogHbIA anekTpoTexHWYeckuid cnoBapbk. Yacte 151. BnekTpudeckue n MarHATHbIE YCTPOWUCTBA)

IEC 60050-195:2021, International Electrotechnical Vocabulary (IEV) — Part 195: Earthing and protection against
electric shock (MexayHapoaHbI 3NeKTpOTEXHUYECKMIA crnoBapbk. YacTe 195. 3azeMmneHve w 3awmTa oT nopaxe-
HWSA SNEKTPUYECKMM TOKOM)

IEC 60050-442:1998, International Electrotechnical Vocabulary (IEV) — Part 442: Electrical accessories (Mexay-
HapPOAHbIN ANEeKTPOTEXHUYECKNIA croBapb. YacTb 442, AneKkTpuyeckme akceccyaphbl)

IEC 60050-581:2008, International Electrotechnical Vocabulary (IEV) — Part 581: Electromechanical components
for electronic equipment (MexayHapodHbIA 3NeKTpoTEXHUYECKU crioBapb. YacTb 581. 3nekTpomexaHuyeckue
KOMMOHEHTBI ANs aNeKTPOHHOro obopynoBaHus)

IEC 60050-826:2004, International Electrotechnical Vocabulary (IEV) — Part 826: Electrical installations (Mexay-
HapOAHbIN 3NEeKTPOTEXHUYECKWUIA crnoBapk. YacTe 826. 3neKkTpuyeckne yCTaHOBKM)
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3NEeKTPUYECKOro TOKa Ha YenoBeka 1 XUBoTHbIX. YacTe 1. Obwire Bonpocsl)
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IEC 60664-1, Insulation coordination for equipment within low-voltage systems — Part 1: Principles, requirements
and tests (KoopauHauma nzonauuv ans obopynoBaHua HU3KOBONBTHLIX cuctem. Hacte 1. MpuHuunel, TpeboBaHmsa
W UCTbITaHns)

IEC 61140:2016, Protection against electric shock — Common aspects for installation and equipment (3awuTa ot
NOPaXKeHWsA aNeKkTpuYeckum Tokom. OBLLMe NONOXEHUs ONs ANEKTPOYCTaHOBOK W anekTpoobopyaosaHWs)

IEC 61851-1:2017, Electric vehicle conductive charging system — Part 1: General requirements (Cucrtema Toko-
nposogALwen 3apangkn anektpomobunen. Hacte 1. O6wwme Tpebosannn)
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[20] IEC 62196-1:2014, Plugs, socket-outlets, vehicle connectors and vehicle inlets — Conductive charging of electric
vehicles — Part 1: General requirements (Bunku, wrencensHble po3eTkn, COEAUHUTENM WU BBOAL! ANS 3MeKTpo-
Mobunen. KoHaykTueHan 3apagka anektpomobunen. Hacte 1. Obwne TpeboBaHus)
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