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MNpepgnucnoBne

1 NOAIrOTOB/IEH ®epepanbHbiM rocyfapCTBEHHbIM YHUTAPHbIM nNpeanpuaTueMm «LleHTpanbHbld op-
JeHa TpygoBoro KpacHoro 3HaMeHM Hay4Ho-uccnenoBaTeflbCKMil aBTOMOOUbHBLIA M aBTOMOTOPHbI MHCTU-
TyT «HAMWU» (®TYMN «HAMW») Ha ocHOBe COOGCTBEHHOrO NMepeBofa Ha PYCCKUIl A3blK aHr10A3bI4HOW Bepcumn
cTaHgapTta, ykasaHHOro B NyHkTe 4

2 BHECEH TexHuyeckum KomuTeToMm Mo cTaHgaptusauum TK 056 «[JopOxHbI/i TpaHCnopT»

3 YTBEPX/JEH VN BBEAEH B JEVNCTBWE MMpukazom ®eaepanbHOro areHTcTBa Mo TeXHNYeckomy pe-
rynnposaHuio n metponornu ot 11 mapta 2025 r. Ne 119-ct

4 HacToswuiA cTaHgapT WAEHTUYEH MexAayHapoAHOoMy cTaHgapTy MCO 13063-3:2022 «Monegsl
N MOTOLUMKAbI C 3N1eKTPUYECKUM npuBogoM. TpebosaHua Ge3onacHocTu. YacTtb 3. DnekTpob6e3onacHoCTb»
(ISO 13063-3:2022 «Electrically propelled mopeds and motorcycles — Safety specifications — Part 3:
Electrical safety», IDT).

Mpn NpMMeHeHUN HacToALWEro ctaHgapTa PeKOMeHAYeTCAa UCNo/b30BaTb BMECTO CCbINTOYHbLIX MeXAyHa-
POAHbIX CTAH4apTOB COOTBETCTBYHOLME UM HAUMOHAsNbHbIE CTAHA4APTbl M MEXrocyaapCTBEHHble CTaHAapThl,
CBEJIeHNs O KOTOPbIX NPUBEEHbI B AOMNO/IHUTE/IbHOM NpunoxeHun OA

5 BBEJEH BIMEPBbIE

MpaBuna NpUMEHeHNs HACTOSALWLEro cTaHgapTa yCTaHoB/IeHbl B cTaTbhbe 26 defepasibHOro 3akoHa
0T 29 uioHA 2015 r. Ne 162-®3 «O cTaHgapTu3aunm B Poccuitckon depgepauun». MIHpopmauyns 06 ns-
MEHEeHMAX K HacToaWemMy cTaHaapTy nybankyeTca B exerogHom (Mo COCTOSHUI Ha 1saHBapsa Tekywero
roga) MHAOpPMaLUMOHHOM yKasaTene «HauuoHasibHble cTaH4apThl», a ouumanbHbli TEeKCT U3MEeHEeHWUN
M MonpaBoK — B €XeMeCAYHOM MH(OPMAaLNOHHOM yKas3aTeNne «HauuoHanbHble cTaHgapThi». B cnyyae
nepecMoTpa (3aMeHbl) UM OTMEHbl HACTOALLEro cTaHjapTa CooTBeTCTBYLee yBeJoMIeHne byaeT
ony6/iMKoBaHO B Gnvkanliem BbINYCKe eXemMeCA4YHOro MHGOpMauUoHHOro ykasaTens «HauuoHasbHble
cTaHgapThi». CooTBeTCTBYyWLWAas UHpopmauns, yBefoMNeHne U TEeKCTbl pasMeLLalnTCca Takke B WH-
hopmaLnoHHON cucTeme 06LLero nob3oBaHNs — Ha odmumanbHOM caliTe defepasbHOro areHTcTBa no
TEexHUYeCcKOMY perynnmpoBaHuio U MeTposiornm B ceTu NMHTepHeT (Www.rst.gov.ru)

© 180, 2022
© OdopmneHue. ®rbY «NHCTUTYT cTaHgapTusaumm», 2025

HacToawwnii cTaHAapT He MOXET ObiTb MOJSIHOCTHID WU YACTUYHO BOCMPOM3BELEH, TUPAXMPOBAH W pac-
NMpocTpaHeH B kKayecTBe o(ULMaNbHOro M3faHus 6e3 paspeleHns defepanbHOro areHTCTBa No TeXHWYECKO-
My PerysimpoBaHuio 1 MeTposiornu
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HALUWOHANbHbBIN CTAHAOAPT POCCUWMCKOW SEALEPALUMN

MOMNEAbI N MOTOUWK/IbI C SNTEKTPUNUYECKUM MPNBOLOM
Tpe6oBaHMA 6e30nNacHOCTH

YacTb 3

AnekTpo6e30nacHoOCTb

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

Jarta BBefeHua — 2026—05—01

1 O6nacTtb NpUMeHeHnsA

HacTosawwmin ctaHgapT ycTaHaBnimMBaeT TpeboBaHMsA MO 3/1eKTpo6e30nacHoOCTU 418 3aluThl OT nopaxe-
HUS 3NEKTPUYECKMM TOKOM U TEPMUYECKUX BO3LENCTBUI CUCTEM 31EKTPUYECKON TArM M BCNOMOraTesbHbIX
3/1EKTPUYECKMX CUCTEM MOMELOB U MOTOLMK/IOB C 3/1IEKTPUYECKMM NPUBOAOM NPU HOPMasibHbIX YC/TOBUAX 3KC-
nnyatauymn. CTtaHaapT NMPUMEHSETCA NpY MakCMalbHOM paboyeM HanpshxeHun 60pTOBOIN 3/1IEKTPOCETU He
60nee 1000 B nepemeHHOro toka unam 1500 B nOCTOSAHHOIO TOKa.

MpumeyaHune — TpeboBaHVsA B OTHOLLEHNN TOKONPOBOAALLMX COeAVHEHNA MOMEA0B Y MOTOLIMK/IOB C 3/1EKTPU-
YECKMM MPYBOAOM K BHELLHEW 3MEKTPUYECKO ceTn cogepxarcsa B ICO 18246.

2 HopMaTuBHbIE CCbIIKU

B HacToswem cTtaHgapTe MCNo/sib30BaHbl HOPMATMBHbLIE CCbIJIKM Ha cnefywuinme ctaHaapTbl [Ansa gatm-
POBaHHbIX CCbIIOK MPUMEHAIT TO/IbKO yKa3daHHOe u3jaHue CCbIJIOYHOro cTaHgapTta, 419 HeJaTUPOBaHHbIX —
nocnegHee nlgaHue (Bkaw4yas Bce n3MeHeHus)]:

ISO 20653, Road vehicles — Degrees of protection (IP-code) — Protection of electrical equipment
against foreign objects, water and access (TpaHcnopT A4OPOXHbIA. CTeneHn 3awnutbl (kog IP). 3awmTta snekT-
poobopyaoBaH/sA OT BHELWHUX NpeaMeToB, BOAbl U A0CTyNa)

IEC 60227-1, Polyvinyl chloride insulated cables of rated voltages up to and including 450/750 V —
Part 1. General requirements (Kabenu ¢ NOAMBUHUAXIOPUAHON N30ASALMEN HA HOMUHA/IbHOE HanpsHKeHue 4o
450/750 B BknwouuTenbHo. Yacte 1. O6wmne TpeboBaHus)

IEC 60245-1, Rubber insulated cables — Rated voltages up to and including 450/750 V — Part 1.
General requirements (Kabenn ¢ pe3snHoBO M30n5AUMein Ha HOMUHa/bHOe HanpsixeHne go 450/750 B Bknto-
unTenbHo. YacTtb 1. O6wme TpeboBaHun)

IEC 60990:2016, Methods of measurement of touch current and protective conductor current (MeTozbl
N3MepeHns Toka NPUKOCHOBEHUA M TOKa 3alMTHOT0 NPOBOAHMUKA)

3 TepMUHbI K onpeaeneHns

B HacToswWeM cTaHfapTe NPYMEHeHbl cnefyouime TEPMUHbI C COOTBETCTBYIOLWMMU OnpeaeneHnsamm.

NCO n M3K nogaepxusalroT TepMUHOIOTMYeCKne 6asbl AaHHbIX 418 NPUMEHEHWUS B cTaHAapTu3aumm no
cnepywwmnm agpecam:

- nnatchopma oHnaiH-npocmoTpa MCO, goctynHa no agpecy: https://www.iso.org/obp;

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

M3gaHne opuuynanbHoe


https://meganorm.ru/mega_doc/dop_fire_update_01032025/opredelenie_tretego_kassatsionnogo_suda_obshchey_565/0/postanovlenie_plenuma_verkhovnogo_suda_rf_ot_24_02_2005_N_3.html
https://meganorm.ru/Data1/9/9387/index10066.htm
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3.1 BcnomorartesnibHas anekTpuyeckasa cuctema (auxiliary electric system): Cuctema TpaHCMOPTHOrO
cpeacTBa, paboTtawwasn Ha 3/1eKTPUYECKON IHEPTUN, HE ABMAKOLWAACA CUCTEMON 3/1EKTPUYECKON TATWU.

MpunmevaHne — TepmuH ns NCO 6469-3:2021, 3.1.
3.2 6anaHc anektpudeckoin uenu (balance of electric circuit): YacTb anekTpuyeckoii Lenu, ocTaBlla-

ACA NOC/e OTK/IOYEHUSA BCEX WMCTOYHWUKOB 3N1EKTPO3HEPIUU, HaXOLALWMXCA MOJ HanpskeHuem (Hanpumep,
MCX33 (3.23) n 6atapen TONNNBHbLIX 3/IEMEHTOB).

MpnumeyaHne — TepmuH 13 NCO 6469-3:2021, 3.2.

3.3 3aWuTHOE orpaxnaeHune (protective barrier): YUactb, o6ecneunBarLaa 3awuty oT NpAMOro npukoc-
HoBeHUA (3.9) CO CTOPOHbI 06LIYHOTO HanpaBaeHuUsa gocTtyna.

MpumeyaHune — TepmuH n3 MK 60500-826:2004, 826-12-13 ¢ yaasieHVeM cnoBa «(3/1eKTPUYECKM)».

3.4 ocHoBHasa usonayua (basic insulation): MN3onauusa, obecneuymBarouias OCHOBHYK 3awuTty (3.5)
onacHbIX ToKkoBeaywnx yacten (3.35).

MpumeyaHne 1— 370 NOHATUE HEMPUMEHMMO K U30NALMKN, UCTIONb3YEMOW UCKTHOUUTENBHO 4718 TEXHUYECKNX
uenei

MpumevyaHne 2— Ecnm n3onaums He obecreyrBaeTca TONbKO TBEPAON U30NAUMER, 1A SOCTMKEHNS OCHOB-
HOI 3aLMTbLI ee LOMOJHAT 3aLUMTHBIMK OrpadkaeHusmMn (3.3) wn 3amTHeIMKU 060/104kamK (3.15) ans npeAoTBpaLlLeHnst
JocTyna K 4acTAM, HaxoAswMMcs nog, HanpsbkeHvem (3.19).

MpumeyaHne 3— TepmuH n3 M3K 60500-581:2008, 581-21-24 c yaasieHem npumMeyaHus 2 K TepMUHY.

3.5 ocHoBHasa 3awuTa (basic protection): 3awuTta OoT nopaxeHus anekTpuyeckum Tokom (3.13) npu oT-
CYTCTBUUN MOBPEXAEHWIA.

MpumeyaHne — TepmnH 13 M3IK 60500-195:2021, 195-06-01 C 3aMeHOI C/I0B «HOpPMasibHble YCMOBUSI» Ha
«OTCYTCTBME MOBPEXAEHWNI».

3.6 npoBogduias yactb (conductive part): YacTb, KOTOpass cnocobHa NpoBOAWNTbL 3/IEKTPUYECKUIA TOK.

MpnmevyaHne — TepmuH n3 MIK 60500-195:2021, 195-01-06.

3.7 npoBoAgHUK (conductor): MNMpoBogawas yacTb, NpefHasHayeHHasa Ana nNpoBefeHUs 31eKTPUYEeCcKoro
TOKa onpefeneHHoro 3Ha4yeHus.

MpnmevyaHne — TepmuH n3 MIOK 60500-195:2021, 195-01-07.

3.8 paccTosiHue yTeukn (creepage distance): Kpatualilee paccTtosiHue BAOJ/Ib NOBEPXHOCTU TBEPAOr0
N30MIALMOHHOTO MaTepunana Mexay AByMs NpoBoAaAwmnmMu yactamu (3.6).

MpnmeyvyaHne — TepmuH ns MIK 60500-151:2001, 151-15-50.

3.9 npamoe npukKocHoBeHuMe (direct contact): DN1eKTPUYECKUA KOHTAKT NOLENA NN XUBOTHbLIX C YacTa-
MU, HaxoaawmMMncsa nog HanpsxeHvem (3.19).

MpumevyaHne — TepmuH us M3K 60500-826:2004, 826-152-03.

3.10 gBoiiHas m3onaumsa (double insulation): M3onauus, BkAlouawollas B ce6s OCHOBHYI M30M5UUIO
(3.4) n pononHUTENbHYO M3onauno (3.25).

MpumeyvyaHne — TepmuH u3 M3K 60500-195:2021, 195-06-08.

3.11 anekTpuyeckoe waccu (electric chassis): NMposogawme yactn (3.6) TpaHCNOPTHOrO CpeAacTBa, COo-
e[VHEHHble 3N1eKTPUYEeCKMN, Yell NoTeHuman NPUHAT 3a Hayano oTcyeTa.

3.12 anekTpuyecknii npueog (electric drive): Kom6uHaumnsa TaroBoro Agsuratesisi, CUJ0BOW 3N1€KTPOHUKN

N CBSI3aHHbIX C HAMW 3/1EMEHTOB ynpaB/ieHusa A1 npeobpas3oBaHns 3/1eKTPUUYECKON IHEPTUN B MEXAHWNYECKYIO
1N Hao60opOoT.

MpumeyvaHne— TepmuH ns NCO 6469-3:2021, 3.13.

3.13 nopaxeHue anekTpuyecknm Tokom (electric shock): dusmnonornyecknin adh ekt ot BO3AENCTBUA
9N1EeKTPMUYECKOro ToKa Npu ero NPoXoXAeHun Yyepes Tesio YenoBeKa Wan XUBOTHOrO.

MpumeuvyaHne — TepmuH u3 M3K 60500-826:2004, 826-12-01.
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3.14 TpaHCMOpPTHOE CPeAcCTBO C 3afieKTpuyecknm npuBogom (electrically propelled vehicle); 3TC:
TpaHcnopTHOe CpefCcTBO C O4HMM WM HECKOMbKUMWU 3nekTpuyeckumun npusogamu (3.12), npegHasHayYeHHbI-
MW ANS ABUXKEHUS.

MpnmevyaHne — TepmuH ns NCO 6469-3:2021,3.15.

3.15 3awmTHas ob6osioyka (protective enclosure): O605104Ka, OKpyxarlias Haxoaswmecs BHYTpU Hee
yacTu obopygoBaHusa M npefoTBpawjarolias AOCTYN K OnacHbIM TokoBeayuwmm 4vacTtam (3.35) ¢ nwboro Ha-
npassieHuns.

MpumeyaHne — TepmuH n3 M3IK 60500-195:2021, 195-06-14 ¢ yaasieHUEM CNoBa «(3/1EKTpUYEcKas)».

3.16 OTKpblTada npoBogsAliad yacTb (exposed conductive part): MNMpoBogsawasn yactb (3.6) anekTpuue-
CKOro o60opyoBaHNs, KOTOPO MOXHO KOCHYTbLCS M KOTOpas HOPMasibHO He HaxoAWTCHA Nof HanpsXeHWem, HO
MOXEeT OKasaTbCH MoJ HanpsXKeHWem Mpu NoBpPeXAEeHUN OCHOBHON nsonauun (3.4).

MpumedyaHne 1— MNpoBogsLLasa YacTb 3/1EKTPUYECKOTO 060pyA0BaHNSA, KOTOpas MOXET OKa3aTbCs Mog, Hanpsi-
XXEHMEM TOJIbKO B pe3ysibTare KOHTaKTa C OTKPbITON NPOBOASLLEN YaCTblo, KOTOpas okasasnach Nnoj, HanpsxeHneMm, cama no
cebe He cuMTaeTcs OTKPbITOM MPOBOASALLEN YacTbiO.

MpunmeyaHne 2— TepmuH n3 MK 60500-442:1998, 442-01-21.

3.17 cuctema KOHTPO/IA CcOnpoTuB/ieHUA nsonauuu (isolation resistance monitoring system): Cucre-
Ma, ob6ecneynBaroLLas nepmogmuuecknii UM HenpepbiBHbIA KOHTPOAb cCONpoTUBAEHUs nsonauyun (3.18) mexay
TokoBeAylW MK yactamm (3.19) n anekTpuueckum waccum (3.11).

MpunmeyaHne — TepmuH n3 NCO 6469-3:2021, 3.24.

3.18 conpoTtuBsieHne nsondaumm (isolation resistance): ConpoTusneHne mMexay TOKOBeAyLMMUN YacTs-
Mun (3.19) anekTpuyeckoi Lenu un anekTpuyeckum waccu (3.11), a Takke gpyruMmn 3N1eKTPUYECKUMU LEensamu,
N30/IMPOBAHHbIMU OT 3TOWN 3/MIEKTPUYECKON LEenw.

MpnmeyaHne — TepmuH n3 NCO 6469-3:2021, 3.23.

3.19 yacTb, Haxopsuwasaca nog HanpskeHuem (live part): MposogHuk (3.7), WM npoBogsALas 4YacTb
(3.6), NnpefHa3HavyeHHas HaxXoA4MTbCA NOA HaNpPsHXKEHWEM MpPU HOPMasibHOM MCMOJIb30BaHWUW, HO MO cornatwe-
HUIO He aBNaLWanca afekTpuyeckum waccu (3.11).

MpumeyaHne — TepMmuH 3 MICO 60500-442:1998, 442-01-40 c yaasieHMEM C/I0B «BK/HOHYAs HENTpasibHbIi
NPOBOAHMK» W MPUMEYaHUS K TEPMUHY, a TaKKe 3aMEHOW CMOB «COBMELLEHHbI 3alUWTHbBIA U HETPasibHbIA NPOBOAHMK
(PEN)» Ha «3MEKTPUYECKUM LLIACCU».

3.20 MakcuMasibHOe paboyee HanpsxeHue (maximum working voltage): Hambonbliee 3HayeHue
nepeMeHHOro HanpshkeHus (cpegHee KBagpaTuyeckoe 3HauvyeHue) UM MNOCTOSAHHOro HanpshkeHus (6es3 yyeta
nepexofHblX NPOLEeCcCcoB U Nyfbcaunmn), KOTOPOe MOXET BO3HUKHYTb NPW N06bIX HOPMasbHbIX YCNOBUAX 3KC-
nayataymMm B COOTBETCTBUM C TEXHUYECKUMU YCNOBUSAMU M3TOTOBUTENS.

MpunmeyaHne — TepmuH 13 NCO 6469-3:2021, 3.26.

3.21 ypaBHuUBaHWe noTteHumasnoB (equipotential bonding): BbinonHeHne 31eKTPUYECKNX COeLUHEHWNI
Mexay npoBogswmnmm vyactamu (3.6) ana obecneyeHnss IKBUNOTEHLMANILHOCTH.

MpnmeyaHne — TepmuH ns NCO 60500-826:2004, 826-13-19.

3.22 cTteneHb 3awnTbl (ko4 IP) (degree of protection, IP): 3awuTa, obecneynBaemas 3alnTHONW 060-
NIOYKOW MU orpaxgeHnemM oT AOoCcTyna NOCTOPOHHUX NMpeAMeToB W/vnu BOAbl U NOATBEPXAEHHAsA cTaHAapTu-
3pOBaHHbIMM MeTog4aMu McnbiTaHuii B cooTBeTcTBUN ¢ MCO 20653.

MpumeyaHne — TepmuH us NCO 20653:2013, 3.2 0-826:2004 ¢ fobasrieHMeM CroB «kof, IP» 1 «B COOTBET-
cTBun ¢ 1ISO 20653».

3.23 nepe3apsikaemasi CUCTEMa XpaHEHUs 3/1eKTpUYeCcKo aHeprum (rechargeable energy storage
system, RESS); NCX323: MNepe3apsxaemas cuctemMa XpaHeHUs 3/1EeKTPUUYECKON IHeprun ans nogayn anek-
TPO3HEPINN Ha 3nekTpuyeckuii npmsog (3.12).

Mpumep -  AKKYMynAaTOpP, KOHAEHCaTOopP, MaxoBUK.

MpnmevyaHne — TepmuH ns NCO 6469-3:2021,3.31.
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3.24 ycuneHHasa nsonauma (reinforced insulation): M3onsaumsa onacHbIX YyacTei, Haxo4swasaca nog Ha-
npsbkeHnem (3.35), obecneunBarollas cTeneHb 3alUTbl OT NOPaXEHUS 3NeKTpuyeckum Tokom (3.13), akBuBa-
NEeHTHY ABOWHON nzonsuymm (3.10).

MpumeyaHne 1— YcuneHHas U30MALMS MOXET COCTOSTb M3 HECKOJIbKUX CIOEB, KOTOPbIE HE MOTYT ObITb UC-
MblTaHbl MO OTAENbHOCTN B KAYeCTBE OCHOBHON m3onsauun (3.4) nin gononHuTeNnbHol mnsonaumm (3.25).
MpnmevyaHune 2— TepmuH n3 MK 60500-581:2008, 581-21-27.

3.25 gononHuTtenbHasa mnlondauymsa (supplementary insulation): Hesasucumas nusonauus, npuMeHse-
Masi 4ONONHUTENbHO K OCHOBHOM nlonauun (3.4) gna sawutbl Npu nospexgeHun (3.29).

MpnmevyaHne — TepmuH n3 MK 60500-195:2021, 195-06-07.

3.26 Kjacc HanpsbkeHusa (voltage class): Knaccudurkaums 3N1eKTPUYECKMX KOMMNOHEHTOB WM Leneli B
COOTBETCTBUM C UX MaKCUMasibHbIM pabounm HanpshkeHuem (3.20).

MpnmevyaHune — TepmunH U3 NCO 6469-3:2021, 3.36.

3.27 npoBogka (wiring): cuctema npoBOAOB, Oo6ecneynBaloWmnX 3NeKTpuYeckme Lenu, Bkal4varowas
Kabenu n pasbembl.

3.28 cnyxebHblii pasbegunHuTenb (service disconnect): YCTpoicTBO, cnyxauiee Ans pasmMbiKaHus
3/1EKTPUYECKON uenu npu npoBeAeHnn NpPoBepPOK n ob6cnyxuaHus I3TC (3.14), NCX33 (3.23) nT.4.

3.29 3awmTta npm nospexaeHun (fault protection): 3awmurta OT MNOpaxeHUs 3/IEKTPUYECKUM TOKOM
(3.13) npy eANHUYHOM NOBPEXAEHUN.

MpnmeyvyaHne — TepmuH n3 MIK 60500-195:2021, 195-06-02.

3.30 pyHKumoHanbHaa unsonaumnsa (functional insulation): M3onauus mexay nNpoBOASWMMM HaCTSIMU
(3.6), HeobxoaMman AnA Haanexauwero PyHKLNOHUPOBAHUSA KOMMOHEHTA.

MpumeyaHne — TepMuH m3 MOK 60500-195:2021, 195-02-41 c 3ameHoli cfoBa «060pYy[OBaHUSI» Ha
«KOMMOHEHTax.

3.31 TOK NPUKOCHOBEHMUA (touch current): DnekTpuyeckuii ToK, NpoTekawlwmnii Yepes Teno vesnoBeka
NN XXUBOTHOMO MPU MPUKOCHOBEHUW K OLHOW Mnu 6onee fOCTYNHbIM YyacTaMm kabenein nnv obopyaoBaHus.

MpumedyaHune — TepmuH u3 NCO 17409:2020, 3.57 c 3aMeHOIi C/loBa «yCTAHOBKM» Ha «kabeneii.

3.32 uenb nNuTaHMa TpaHCNOPTHOro cpeactBa (vehicle power supply circuit): 3nekTpuyeckas uenb
HanpsxeHus knacca (3.26) B, Bknwovawuwas B cebs BCe 3NEMEHTbl, 3/1IeKTPUYECKN COe[UHEHHbIE C BBOLOM
TpaHcnopTHoro cpeactea (3.33) (cnyyain B (3.40), cnyyvaii C (3.41)) nan Bunkoii (3.45) (cnyyaii A (3.39)).

MpumedyaHne — TepmuH u3 NICO 6469-2:2022, 3.18, C 3aMEHOI TEPMUHA «TFa/IbBAHNYECKN» Ha «3MeKTpuye-
CKU» W yJasieHneM C/10B «KOTopas 3a4eiicTBOBaHa Npy COEAVNHEHUN K BHELLHEMY WUCTOYHWKY 3MEKTPUYECKON SHEPrum».

3.33 BBOA TpaHCMoOpTHOro cpeacrtea (vehicle inlet): YacTb coeguHUTENns TpaHCNOPTHOrO CpeacTsa,
BCTpoeHHaa B STC unn coeguHeEHHaa C HUM.

MpnmeyaHne — TepmnH 13 ICO 62196-1:2014, 3.3.2, C N3MEHEHNEM TEPMUHA «BBOJ, TPAHCMOPTHOIO Cpef-
CTBa C 3NEKTPONPUBOLOM.

3.34 cbeMHasa NCX33 (removable RESS): NMCX33 (3.23), KOHCTPYKLMSA KOTOPO/ MO3BOASAET €€ CHATb
¢ 3TC nonb3oBatento ITC A BHELWHEN 3apagku u/vnv gpyrux onepauui.

3.35 onacHaa 4yacTb, Haxogdawanca nod HanpsxeHnem (hazardous live part): YacTb, Haxogawasca
nog HanpshxeHnem (3.19), koTopas Npu onpefesieHHbIX YCI0BUAX MOXET Bbi3BaTb CyLWEeCTBEHHOE MOpaxeHue
3NeKTpuyecknm Tokom (3.13).

MpumeyaHune 1— PekomeHgaumm no TEPMUHY «CYLLECTBEHHOE nopaxeHne» cMm. B MOK 61140-2016.
MpumevyaHne 2— TepmnH n3 MOK 60500-195:2021, 195-06-05 ¢ 3ameHOli NpumevaHnst 1 K TEpMUHY.

3.36 3apaHHOe CcoCTosAHUe HanpsaXxeHua (specific voltage condition): CocTosaHMe, Npy KOTOPOM MaKcu-
MasibHOe HanpsikeHue 3N1eKTPUYECKOl Lenu Mexpay vacTblo, Haxofsuwelncs nog HanpsKeHnem MoCTOSAHHOIO
Toka (3.19), n nboit Apyroin YacTblo, HaxoAsLWelca nNog HanpsHKeHNEeM MOCTOSAHHOIO UM NEPEMEHHOTO TOKa,
coctaBnset He 6onee 30 B nepemeHHOro Toka (gelicTeyoliee 3HavyeHue) n He 6onee 60 B NOCTOSHHOIO TOKa.

MpumMmeyaHue 1— ECM yacTb, HaxoAsLlAsiCsi MOA HaNPsHKEHWEM MOCTOSIHHOTO TOKA TaKOW 3/1eKTPUYECKOi
Llenn, coeayHeHa ¢ Laccu, TO YC/I0BUE 3a[JaHHOTO COCTOSIHUSI HAaMpPsKEHWs1 03HAYaeT, UYTO MaKCUMaslbHOE HarnpshkeHue

4
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MeXxay No6oM YacTbio, Haxodslencs nog HanpsbkeHuem, n anekTpuyeckuM waccy (3.11) coctaBnsieT He 6onee 30 B
nepemMeHHOro Toka (gencTBytoLLee 3HaYeHne) n He 6oee 60 B NOCTOSIHHOIO ToKa.

MpumevyaHne 2 — [Na NyNbCUPYIOLLUMX HANPSHKEHUMA NOCTOAHHOINO TOKa (NepeMeHHbIX HanpshkeHwin 6es m3-
MEHEHWA MONAPHOCTN) NPUMEHAETCHA NOPOroBoe 3Ha4YeHWe NOCTOAHHOIO TOKa.

3.37 anekTpuyeckasa uenb, coefiMHeEHHasa c waccu (chassis-connected electric circuit): dnekTpuue-
cKas uenb C 9/1eKTPUYECKN COeAUHEHHbIMU APYT C APYTOM 4acTAMM, B KOTOPOI YacTb MOCTOAHHOIO TOKa Mnoa-
KNtoyeHa K anekTpuyeckomy waccum (3.11), 1 BbINONHAETCA 3afaHHOe COCTosaHWe HanpshxeHus (3.36).

3.38 3a30p (clearance): KpaTuaillwee paccTosHWe MO BO34yXy MeXAy ABYMS NPOBOAAWMMU YacTaMU
(3.6).

MpnmevyaHne — TepmuH n3 MIK 60500-581:2008, 581-27-76.

3.39 cniyyaii A (case A): MopakntoueHne OTC K ceTV 3/1EKTPONUTAHUSA C NOMOLLbIO BUNKK (3.45) n kabe-
N1, NOCTOAHHO COoefUHEHHbIX ¢ OTC.

MpnmeyaHne — TepmuH 13 MK 61851-1:2017, 3.1.10.

3.40 cnyyaih B (case B): MopgkntoueHne ITC K CETU 3/1EKTPONUTAHUSA NEPEMEHHOTO TOoKa C NMOMOLLbIO
Kkabensa, oTcoegMHAEMOro kak ot cetu, Tak n ot 9TC.

MpnmeyvyaHne — TepmuH ns MIK 61851-1:2017, 3.1.11.

3.41 cnyyaii C (case C): MopgknioueHne ITC K CETU 3NEKTPONUTAHUS MEPEMEHHOr0 Toka C NOMOLLbH
kabens n pasbema, NOCTOSIHHO COEAMHEHHbIX CO CTaHuuel 3apsagkm ITC.

MpnmevyaHne — TepmuH 13 MOK 61851-1:2017, 3.1.12.

3.42 3neKTpu4yeckn coegmHeHHasa uenb (conductively connected circuit): [Be anekTpuyeckue uenu
CUNTAOTCA I/TEKTPUYECKN COEAUHEHHbIMU, €CIN OHW He pa3fefieHbl N0 MeHbLIel Mepe OCHOBHOU n3onsauuei
(3.4).

3.43 3auwmTa OT neperpys3ku (overload protection): 3awmTta, KoTOopas cpabaTbiBaeT B Cryyae nepe-
rpy3ku Ha 3alwuuiaemMoM y4yacTke.

MpnmevyaHne — TepmuH n3 MIK 60500-448:1995, 448-14-31.

3.44 makcumasibHas ToKoBas 3aluTa (overcurrent protection): 3awmuTa, npegHasHadyeHHas cpabathbl-
BaTb B TOT MOMEHT, KOrfa TOK MpeBblllaeT 3apaHee YyCTaHOB/IEHHOE 3HayeHue.

MpnmevyaHne — TepmuH 13 MIOK 60500-448:1995, 448-14-26.

3.45 Bwika (plug): NMpuHagNexHOCTb, MMeKLaa KOHTaKTbl, KOTOPble COOTBETCTBYIOT KOHTaKTam LWTen-
CeflbHOI po3eTkun, W BkIYawLwas B cebs cpeAcTBa 3/1eKTPUYECKOro NoACOeMHEHNSS U MEXaHNYECKOro yaep-
XaHus TMbKNx kabenen nnn LHYpoB.

MpumeyaHne — TepmuH n3 MK 61851-1:2017, 3.5.9.

3.46 cuctema Tarn (propulsion system): CoBOKYNHOCTb MCTOYHMKA 3IHEPrUU U CUMOBOIK YCTaHOBKM,
npegHasHayeHHbIX ana aswmxeHuns OTC.

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

4 CoKpalleHuda

AC — NepeMeHHbI ToK (B KavyecTBe npuaaraTesibHoro);

a.c. — NepeMeHHbI ToK (B Ka4yecTBe CyL,eCTBUTENbHOrO);

DC — MOCTOSIHHBIV TOK (B Ka4ecTBe npuaaratesibHoro);

d.c. — MOCTOSAHHbIV TOK (B Ka4ecTBe CyLLeCTBMTE/IbHOrO);

Rms — cpefiHee KBajpaTuyHoe 3Ha4yeHue;

NMCX323 — nepes3apsxaeMas cuctema xpaHeHus anekTpuyeckoli aHeprum (RESS);
3TC — TpaHCNopTHOe CpeAcTBO C 3fleKTpuyeckum npusogom (EV);

DUT — 06BEKT UCNbITAHWUIA;

SPD — yCTpolicTBa 3aWnTbl OT NepeHanpsXeHns;
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RFI — pagnoyacToTHble MOMeXxu,

C3 — cTeneHb 3apsxeHHocTn (SOC);

M3K — MexayHapoaHas 3nekTpoTexHuuyeckasa komuccusa (IEC);
MCO — MexayHapoaHas opraHusauma no crtaHgapTtusauum (1ISO).

5 Knaccbl Hanps)xeHus

dnekTpuyeckas Uenb, y4acTOK LeNuW WA 3N1eKTPUYECKUI 3/1EMEHT B 3aBUCUMOCTU OT MakCMMasibHOro
pabouero HanpshkeHuss U 0THOCATCS K Knaccam HanpshkeHus, ykasaHHbIM B Tabnuue 1. Knacc HanpsxeHua A
onpegensieTcsa npy MakcumanbHoOM pabouyeMm HanpsbkeHun He 6onee 30 B nepeMeHHOro Toka (gencreyowee
3Ha4YeHue) nnu He 6onee 60 B NOCTOSAHHOIO TOKa COOTBETCTBEHHO.

Knacc HanpsikeHuss B onpepensietcs npu mMakcMmanbHOM pabodyeM HanpsikeHuu cebiwe 30, HO He 60-
nee 1000 B nepemeHHOro toka (gencreywu,ee 3HavyeHue) mam cebiwe 60, HO He 6oniee 1500 B NOCTOSAHHOrO
TOKa COOTBETCTBEHHO.

Tabnuya 1— Knaccbl HanpshxeHus

MakcumasnbHoe pabouee HanpsbxeHue, B
Knacc HanpsixeHus

NOCTOSIHHbI TOK nepeMeHHbI TOK (geiicTBylOLLEE 3HAYEHME)
A 0<U<60 0<wu <30
B 60 < U < 1500 30 < 1 < 1000
MpumeuyaHne — 3HaueHns 60 B noctosiHHOro Toka 1 30 B nepeMeHHOro Toka BbibpaHbl C YH4ETOM BIXKHbLIX

NoroAHbIX YC/OBWIA.

6 O6Lwwme TpeboBaHuA

6.1 YcnoBusa akcrniyataymm

TpeboBaHUA, U3/TOXKEHHbIE B HACTOSLWEM CTaHAapTe, AO/IKHbI BbIMOMHATLCSA BO BCEM AMana3oHe ycrio-
BWIN OKpyXaloleih cpefbl U aKcnayaTauuu, ona KoTopbix npegHasHavyeHo DTC, kak 3TO yka3aHO M3roToBuTe-
nem 9TC.

MpumevaHne — CMm. Takke ceputo ctaHgaptoB NICO 16750 n MCO 19453.
6.2 MapkupoBka

6.2.1 MapKnpoBKa 3/1EKTPNYECKUX KOMMOHEHTOB 414 K/flacca HanpshkeHnsa B

CumBon MCO 7010—WO012, npuBeAEHHbIN HAa PUCYHKE 1, HAHOCAT B BUAMMOM MECTE Ha 3alUTHble
orpaxgeHusa u 3awuTHble 060M104KM, KOTOPbIE MPU CHATUU OTKPbIBAKOT AOCTYN K OMAaCHbIM 4acTaM, Haxoas-
WMMCA Nof HanpshHkeHneM 3N1eKTpUYecknx Lenei HanpsxeHusa knacca B. MNpu oueHke TpeboBaHWiA NO HaHece-
HUIO cMMBONA cnefyeT YUnTbiBaTb AOCTYNHOCTb M BO3MOXHOCTb CHATUA 3aLUUTHbIX OTPaXAEHUNA U 3aWmnTHbIX
060/104€eK.

CvMBON MOXeT 6bITb BbIOUT WM BbirpaBMpOBaH B COOTBETCTBMU C PUCYHKOM 1. icnonb3oBaHue uBeTa
B 3TOM C/lyyae He TpebyerTcs.

PucyHok 1— Cumson MCO 7010—WO012
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,ﬂ,l‘lﬂ 3alWNTHbIX 060/104eK, COCTOAWNX N3 HECKOJIbKUX LIaCTef/'I, AOCTAaTO4YHO HaHeCceHunAa OAHOro cumMmBo1a
B Cnyyae, ecnm obecneyeHa ero BUAMMOCTb.

6.2.2 MapKknpoBKa 3/1eKTPONPOBOAKN A/1A Kflacca HanpsaxeHusa B

Hapy)KHoe NnoKpbITHUE Kkabenen un XIYTOB 3JIEKTPUYECKUX u,enel7| Knacca HanpsxeHus B, HaxoaAawunxcs
BHE 3aLUTHbIX 060/104EK NN 3a 3ALMUTHLIMU OTPaXAEHUSAMU, AO/HKHO UMETb OPaHXEBbI LBET.

Pasbembl gns knacca HanpsbkeHus B MOXHO naeHTuduumpoBaTb No Kabensam, K KOTOPbIM NpUKpenaeH
pasbem.

MpumeyaHne — XapakTepUCTMKLM OpaHXeBOro LBeTa MpuBeAeHbl, Hanpumep B cTaHgapTax CLUA
(8.75R5.75/12.5) n AnoHun (8.8R5.8/12.5) B COOTBETCTBUM C LIBETOBOI cucTemoli MaHcenna.

7 TpeboBaHUA MO 3amMTe OT NOPAKEHUA INIEKTPUYECKMM TOKOM

7.1 O6wme TpeboBaHuA

7.1.1 O6wwme TpeboBaHNA B OTHOLIEHUN COEANHEHHbIX YYaCTKOB Lenu

Ecnn He ykaszaHO MHOe, afiekTpuyeckas uenb, COCToAWas M3 3NEeKTPUYEeCKN COefUMHEHHbIX Y4acTKoB C
pa3/INYyHbIM MakCUMasbHbIM pPaboyMM HanpsXeHWeM, A0/HKHA KnaccuuumpoBaTbCsa No HambosiblemMy Mak-
cMManbHOMYy pabovyemMy HanpsXeHuto.

B cnyyae anekTpuyeckmx uenei, KOTOpble 3/1EKTPUYECKN COeAUHEHbl APYT C APYrOM U OTBevalT ycno-
BUSIM 3a[aHHOr0 COCTOSIHUSA HanpsXXeHWs, TOMIbKO Te 4YacTu 3/1eKTPUYECKOi Lenu, KoTopble paboTawT npu
Knacce HanpshkeHus B, fO/MKHbI KnaccuguumpoBaTbCs Kak Lenb Kiacca HanpsxeHus B.

MprumevyaHne — BnprBeAEHHOM Bbille C/lydae YacTy 3MEKTPUUECKON Leny, paboTatolme TONbKO Npu Hanps-
XeHun He 6onee 30 B nepemMeHHOro Toka (geiicTBylolee 3HaueHue) 1 He 6oiee 60 B NOCTOSIHHOIO TOKa, Knaccuduumpy-
lOTCA Kak Lienb HanpshkeHus knacca A.

OneKkTpuyeckoe LWaccu MOXeT WUCMNOJ/b30BaTbCA B KayecTBe MPOBOAHMKA A1 YYaCTKOB MNOCTOAHHOrO
TOKa 3/1eKTPMYECKON Lenn knacca HanpsxeHua A, eciiv co6Mt04eHbl YCN0BMA 3aAaHHOro COCTOSHUA Hanps-
XeHus.

DNeKTpMuyeckoe Laccu He AO/DKHO MCMO/b30BaTbCA B KayecTBe MPOBOAHMKA ANSA CEKUMIA NepeMeHHOro
TOKa anekTpuyecknx Lenein knacca HanpskeHusa B.

7.1.2 O6wme TpeboBaHUA ANA Knacca HanpshkeHus B

3alinTta OT NoOpaXKeHUss 3NeKTPUYECKUM TOKOM A1 Kacca HanpsXeHusa B goskHa Bkaw4vaTb B cebs:

- Mepbl OCHOBHO 3alUunThbl; 1

- Mepbl Mo 3awuTe npu NOBPEeXAeHNN.

Mepbl no 3alwuTe AO0/MKHbI COOTBETCTBOBAThL TpeboBaHuaM 7.2 1 7.3. Mepbl No 3awuTe nNpu nospexpe-
HUW [OOMXKHBI BKAOYATb COBOKYNHocThL 7.3.1, 7.3.2, 7.3.3 n 7.3.6.

CooTBeTCTBME NPOBEPSIOT C UCMOJIb30BAHNEM METOAOB WCMbITAHWUW, yKa3aHHbIX B pasgene 11.

B oTHOWEHUN 3n1eKTPUYECcKMx kabeneil n pa3beMoB NPUMEHSKOTCA MOJIOXEHUA, yKa3aHHble B nepeyunc-
neHusax a), b) nc) 7.1.3.3.

7.1.3 TpeboBaHnA oNa knacca HanpshkeHus A

7.1.3.1 O6uwue TpeboBaHUA 1A Knacca HanpshkeHna A

3alwmrta OT NOpaxeHns 3NeKTPUYeCKMM TOKOM [AJ1 Kiacca HanpsxeHus A [o/hkHa BK/IYaTb B cebs
OorpaHuyeHne HanpshHKeHuss B COOTBETCTBUM C Tabnuuein 1.

[na npefoTBpalleHnsa NPsSAMOro KOHTakTa ¢ 4acTAMKW, HaXOAALWMMUCA MOJ Hanps>XeHWeM, B OTHOLLIEHUN
TakMx yacTeil KOMMNOHEHTOB WAW Leneil knacca HanpskeHusa A JOo/XKHA NPUMEHSATHCHA, MO MeHbllell Mepe,
yHKUMOHaNIbHAA U30/15AUUA. DTO HE OTHOCUTCA K YacTAM, MOAKIHOYEHHBIM K 3/1€KTPUYECKOMY LIACCH.

Mepbl Mo 3awuTe ANA KOMMNOHEHTOB W LUenei knacca HanpsxeHus B moryT Takke NpUMeHATbCA ANS
KOMNOHEHTOB U Leneli knacca HanpshXxeHnsa A.

7.1.3.2 O6wue TpeboBaHNA K 3alUTHLIM OrpaXAeHnsaM 1 3alMTHBIM 060/104KaM KOMMOHEHTOB Kiacca
HanpsxeHna A

Ecnv mepamu no npefoTBpalleHnto NPsMOro KoHTakta npefycMoTpeHbl 3aluTHble orpaxieHua u 3a-
WUTHbIEe 060M104YKMN, TO YacTu, HaxogsaulMeca Mo HanpsXXeHneM, AO/DKHbI ObiTb pasMelleHbl BHYTPWU 3alyuT-
HbIX 060/104€K UM 3a 3alUTHLIMW OrpaXaeHusaMuU npu Nobom 06bIYHOM HanpaBs/ieHun focTyna.

3alnTHble orpaxaeHua u 3aluTHble 060/104KN [0/IKHbI 06ecneynBaTb LOCTATOYHYIO MEXaHW4YecKyto
MPOYHOCTb NPU HOPMAasIbHbIX YCAOBUAX 3KCNAyaTaunm, yka3aHHbIX U3roTOBUTE/IEM.
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7.1.3.3 TpeboBaHMA K aneKkTpuyeckum kabenam u pasbemam

K npoBofke knacca HanpsxeHus A npefbsaBasioT cnegyoume TpeboBaHus:

a) KaHasbl 41 NPOBOAOB A0J/DKHbI ObITb MNAAKMMUN U HE UMETb OCTPbIX KPOMOK;

b) npoBoga [O/MKHbI ObITb 3aliuWeHbl TakuM 06pa3oM, YToObl OHM He conpukacasncb C 3ayceHuamu,
oxnaxgawwmMmn pebpamn WM aHasoTMUYHbIMKU OCTPLIMW KPOMKaMW, KOTOPble MOTYT MPUBECTU K NOBPEX-
AeHnto nx unsonauun. OTBepcTus B MeTassie, Yyepe3 KOTOpble NMPOXOAAT W30/IMPOBaHHbIE NPOBOAA, AO/IKHbI
MMeTb rafkue, XOpoLWOo 3aKpyrfeHHble MOBEPXHOCTU UK ObiTb CHABGXEHbI BTy/Kamu;

C) npoBojKa A0/HKHa ObiTb HALEXHO 3aluleHa OT KOHTakTa C ABUXYLMMUCS YacTsaMu.

CooTBeTCcTBME TpebOBaHUSAM B NepeyncneHusnx a), B), C) NpoBeps0T BU3yasibHbIM OCMOTPOM;

d) ecnu ncnonb3yeTca BUHTOBASA MPYXMHA C OTKPbITOW CNMpanbio, OHa AO0/HKHA ObiTb NPaBU/IbHO ycTa-
HOB/IEHA W M3onupoBaHa. [Mbkne MeTannuyeckne TPyOKM He [OJKHbI Bbi3blBaTb MNOBPEXAEHUS WU30AALUN
HaxoAALWMXCA BHYTPU HUX MPOBOLHWKOB.

CooTBeTcTBME NepeuncneHuto d) NpoBepsT BM3yasbHbIM OCMOTPOM;

€) NPOBOAHUK [0/KEH BblAepXuBaTb WU3rMb6 Ha MakCUMasbHO AONYCTUMbIWA Yron npu nepemMeLyeHuun
NOABWXHON YacTu B NPAMOM U 06paTHOM Hanpas/ieHUsX.

CooTBeTCTBME MEepPeYNCcNeHunto e) NpoBepsaT ucnolTaHnem no 11.7;

f) m3onauma BHyTpeHHei NPOBOAKMN A0/KHA BblAEPXNBATL 3/1IEKTPUYECKOE HaNpPsSXXEHNE, KOTOPOEe MOXEeT
BO3HWKHYTb NPV HOPMasibHOW aKcniyaTauun. B kayecTee asibTepHaTUBHOIO TpeboBaHMS NPOBOAKA He [0/KHa
yXyAwaTtb OCHOBHYIO W30/AUMNI0, BbIOGPaAHHYIO M3roTOBUTENEM, WX OCHOBHAA WU30NALMA [0/KHA OblTb 3N€eK-
TPUYECKN 3KBMBASIEHTHA OCHOBHOW M3015SUMK LWIHYPOB, cooTBeTCTBYOWeW M3IK 60227-1 nam M3K 60245-1.

CooTBeTcTBME nepeyncrieHnio f) NnpoeepsarT ucnbiTaHmeMm no 11.7 nam CooTBETCTBYIOWMM UCMbITAHNEM
OCHOBHOIi n3oNAuun.

7.1.4 TpeboBaHUs AN CUNOBbLIX Kabesieli 1 NPOBOAHMKOB K/lacca HanpshkeHmsa A

KabenenpoBofHble BBOAbI, KabesibHble BBOAbI W BbIOUBHbIE OTBEPCTUSA AO/IKHbBI ObITb CKOHCTPYMPOBAHbI
WAy pacnosioXeHbl Tak, 4Tobbl BBeAeHMe kabenenposoga Win kabens He yMeHbLasno 3awWuTHble Mepbl, Npu-
HATbIE M3rOTOBUTENEM.

CooTBeTCcTBME NMPOBEPAIOT BU3yasibHbIM OCMOTPOM.

7.2 OcHOBHasga 3awmTa

3awuTa oT NPAMOro KOHTakTa A0/hKHa obecneynBaTbCs OLHUM MU 06OMMU U3 CNefylolmnX CpeacTs:

- OCHOBHAas M30/1ALMA YacTel, Haxo4AWMNXCA NoA HanpsXeHnem;

- 3allMTHbIE OrpaxeHna U 3alunTHble 060104KN, NpejoTBpallallime 4OCTYN K YacTaM, HaxoAdawmumcs
nof HanpsXxeHuem.

3awmTa oT NPAMOro KOHTakTa A1 3/1eKTPUUYECKOW Luenu knacca HanpshkeHus B, NnogknoyeHHol K wac-
cu, fo/MKHa obecneynmBaTbCs 3aLUTHBIMU OrpaXaeHUaMmn 1 3aluTHeIMU 060/104Kamu, NnpefoTepaLlanLLLmMmm
[OCTYN K 4YacTaM, HaxoAALWMMCA NoJ HanpshKeHuem.

MpuMeHAIOT 3alnTHbIE Mepbl No 7.4.

7.3 3auwmTa npu noBpexaeHun 1 AonosSIHNTENbHbIE MepbI

7.3.1 YpaBHMBaHMe NOTEHLMANOB

OTKpbITble NPOBOAALLME YACTW 3/1IEKTPOOOOPYAOBAHNA Knacca HanpshkeHus B, K KOTOPbIM MOXHO npu-
KOCHYTbCSl UCMbITATEe/bHbIM LWTbIPEM B cooTBeTCTBUM € IPXXB (cm. MCO 20653) nocne yganeHus Bcex gpyrux
yacTel, KOTOpble MOXHO CHATb 6€3 MCMN0/b30BaHUA WUHCTPYMEHTOB, AOJ/KHbI 6biTb COeAUMHEHbI C 3NeKTpuye-
CKMM Llaccu Ans AOCTUXEHUS 3KBUMOTEHLNANbHOCTH.

Bce KOMMOHEHTbI, ob6pasylowme NyTb TOKA ypaBHMBaHWA MNOTeHUWanos (MPOBOAHWKW, COEAUHEHUS),
[OKHbI BblAEPXMBaTb MakKCUMasbHbIli TOK MPW YCNOBUN €4UHUYHOTO MOBPEXAEHUS.

ConpoTuBaeHne Mexay nbbiMn ABYMA W3 3TUX OTKPbITbIX NPOBOASALLMX YacTeill 3/1eKTPUYeckoin Lenu
Knacca HanpshkeHus B nyTu ypaBHMBaHWA MNOTEHUMANOB, K KOTOPbIM MOXET O4HOBPEMEHHO MPUKOCHYTbCSH
yenosek, He Ao/xHO npesbiwaTtb 0,1 Om. CooTBEeTCTBME NPOBEPAKOT B COOTBETCTBUN C 11.2.

MpumeuvaHue 1— YacTu, pasgeneHHble paccTosiHieM 6onee 2,5 M, 06bIMHO HE CUMTAIOTCS LOCTYMHbLIMU
0ZIHOBPEMEHHO.

MpumMmeyaHue 2 — duUsNYeckne 3alMTHbIE OrPaXAEHUsSI SBMSIOTCA CPEACTBAMU NPeAoTBPALLEeHUsl OfHOBpe-
MEHHOT0 JOCTYyNa K OTKPbITbIM MPOBOASALLMM YaCTSIM.

7.3.2 ConpoTtuB/ieHNe n3onaunn
7.3.2.1 O6wWwmne nNosoxeHus



FOCT P NCO 13063-3—2025

Tpe6oBaHUA K CONPOTUB/EHNIO U30NALUN HE NPeabABNAT K 3N1€KTPUUYECKUM LEensM, COeAUHEHHbIM C
3N1EeKTPUYECKNM LIacCH.

DNeKTpuyeckme LEeNu Knacca HanpskeHnss B go/kHbl MMeTb [OCTaTOYHOE COMPOTUBIEHUE W30NALMUMN.

OTHOLWeEeHNe CONPOTMB/IEHNS M30/IALMM K MakCMManbHOMY paboyemy HanpsHKeHWo AO/HKHO MMeTb 3Ha-
yeHne He MeHee 100 OmM/B Ans ueneit NOCTOSAHHOIO Toka M He meHee 500 OM/B gnsa ueneil NnepemMeHHOro
ToKa.

MpumevyaHne — CornacHo M3K/TC 60479-1 Toku YenoBeveckoro Tena B 3oHe DC-2 nin 3oHe AC-2 He siBNsi-
t0TCA onacHbIMK. Haxogdwmecs B npegenax sTvx 30H TOKM pacCuMTbIBAIOT UCXOAA U3 3HaveHuii 100 OM/B gnsi NOCTOSH-
Horo Toka 1 500 OM/B Ans nepemMeHHOro Toka, Y oHU coctaBnsaloT 10 MA 1 2 MA COOTBETCTBEHHO.

[Onsa yanoBneTBOpeHUs BbllleyKa3aHHbIX TpeboBaHUii KO BCeW Lenn HeobxoamMmo obecneunTtb 60s1€ee Bbl-
COKOe CONpPOTMB/IEHME U30/IAUUM ANA KaX[0ro KOMMOHEHTa B 3aBUCUMMOCTU OT MX KOSIMYEecTBa U CTPYKTYpPbI
LUenu, K KOTOPOW OHU OTHOCATCA.

Ecnu anektpunyeckue uenu NOCTOAHHOIO W NepemMeHHOro Toka knacca B saBnawTcA anekTpuyeckn co-
eANHEHHbIMUN (CM. PUCYHOK 2), TO /19 3N1eKTPUYECKN COEAMHEHHONM LEenn AO/KHO BbIMNOMHATLCSA O4HO U3 ABYX
cnepywumx TpeboBaHunii:

- BapuaHT 1. OTHOLWEHME CONPOTUBAEHNA U3ONALUN K MaKCUManibHOMY paboyemy HanpsHKeHuo O0MXK-
HO MMeTb 3Ha4YeHne He meHee 500 OmM/B Anst 06beANHEHHOW Lenw;

- BapuaHT 2: ecnu K uenu nepeMeHHOro Toka NpuMeHsTCa Mepbl 3aWmnTbl No 7.3.4, OTHOLWEeHMe CONpo-
TUBIEHMSA U30NAUMN K MAKCUManbHOMY paboyeMy HanpsXXeHno A0MKHO UMeTb 3HayeHne He meHee 100 Om/B.

CooTBeTcTBME TpeboBaHNAM MPOBEPSAT B cOOTBETCTBUM € 11.3.

a) BapuaHTt 1 6) BapuaHt 2

1— cuctema TONIMBHBIX 3neMeHTOoB; 2 — MCX33; 3 — uHBepTop; 4 — ABuratens; 5 — anekTpuyeckoe waccn ITC; 6 — oThenbHble
COMPOTUBNIEHUS N30NALUN; 7 — AONOSHUTE IbHbIE 3aLUTHbIE MEpbl A1 Lieny NepemMeHHOoro Toka

MpnmevyaHne — Obulee conpoTtmeneHne n3onAaunmn 06pa3yeT(:ﬂ N3 OTAE/IbHbIX COﬂpOTMBHEHMﬁ M30NAUmMn «6»
COOTBETCTBYHOLUNX I/TEKTPUHECKNX Ll,el'leﬁ.

PucyHok 2 — ConpoTuB/IEHNE U30/ISILUN — NPUMEPbI /151 3NEKTPUUECKN COEAUHEHHBIX Lieneli NOCTOsIHHOTO
U NepeMeHHOro Toka

7.3.2.2 [loNoSIHUTENIbHbIE MEpPbI MPU HENOAAEPXKMBAEMOM COMPOTUBIEHUN U30MALNN

Ecnu Tpe6oBaHMsA K MUHMManbHOMY COMPOTUBAIEHUIO M30MSALUK ONA LEenu knacca HanpshkeHus B He
MOTYT 6bITb BbINOJIHEHbLI NPW BCEX YCMIOBUAX 3KCMyaTauun 1 B TeYeHne BCEro cpoka cnyxbbl, To HEO6X04UMO
NMPUMEHUTbL OfHY U3 CrlefylLWwnx mep:

- COMPOTMBJIEHME U30NALUW CNefyeT KOHTPONMPOBaTb NEPUOANYECKN WU HeNpepbiBHO. B cnyvae Ha-
pylweHns Tpeb6oBaHUii K MUHUMaIbHOMY COMPOTUBIEHUIO M30/ALUN AO/KHO OblTb NpefycCMOTPEHO COOTBET-
cTBylOWee npegynpexgeHve. B 3aBUCMMOCTU OT 3KCnayaTauMOHHOro coctoaHusa OTC uenb Knacca Hanps-
XeHnsa B moxeT 6bITb feakTusupoBaHa u obectoueHa (CM. 7.3.5) nnn BO3MOXHOCTb BK/IIOYEHUS LENW kiacca
HanpsXeHusa B orpaHnyeHa. Cuctema KOHTPOJIA COMPOTUBNEHUA U3OMALMN [O/KHA OblTb MCMbITAHA B COOT-
BeTcTBUMM Cc 11.4;

- anbTepHaTuBHbIE 3aluUTHbIe Mepbl no 7.3.4.

MpumMmevyaHue 1— CHWKEHNE COMPOTMBIIEHUS U30MSALMM HIDKE TPEBYEMbIX MUHMMA/IbHBIX 3HAYEHUI MOXET
BO3HUKHYTb U3-3a YXYALIEHUS] KauecTBa OX/TaXAAOLWEN XUAKOCTY CUCTEM TOM/IMBHBLIX 3/1IEMEHTOB Wn GaTtapeli onpeae-
JIEHHBIX TUMOB.
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MpumedyaHune 2— pn UCNOMb30BAHUN HECKOIbKUX CUCTEM KOHTPO/A U30ALMM OOMKHO NpefycMaTpuBaThcs
MX corsiacoBaHue.
MpumeyaHne 3— Ob6ecToUMBaHNE MOXET ObITb HEMPUMEHUMbIM Ans MCX33.

7.3.3 lMpeanncaHnsa B OTHOLLEHUM EMKOCTHOI CBSA3M Y EMKOCTHOIO paspsija

EMKOCTHas CBAA3b MeX/Ay 3N1EeKTPUYECKMM LIACCU U 4acTAMU 3/1EKTPUYECKON Uenu, HaxoaawmMmmncs nog
HanpshXxeHnem, 06bI4HO BO3HMKaET 3a CYeT KOHAEeHCATOpPOoB Y, NCMOb3yeMbIX A1 06ecnevyeHns anekTpomar-
HUTHON COBMECTUMOCTW, UMK 3a CcYeT NapasuTHON eMKOCTHOI CBA3W.

Korga ato npumeHuMmo, cnepyrouiee TpeboBaHMe AO/MKHO NPUMEHATLCSA K 110601 OTAENbHOW CeKuuun
GHEKTpMLIECKOVI uenn Knacca HanpsxeHus B, KOTOpada He nmeeTt coeagnHeHNA C 3/1eKTpuvyecknum Liaccu, ecnn
TOK MPUKOCHOBEHWSA 3aBUCUT OT pas/inyHbIX YCNOBUIA akcnayaTauum, Hanpumep paboyero HanpsHXeHus, uenu
NepPEMEHHOro Toka, LenM NoCTOSAHHOrO TOKa.

MpumMedyaHne 1— YyacTok NEPEMEHHOr0 TOKa 3/IEKTPUYECKON Lenn Knacca HanpshkeHus B MOXeT umeTb co-
€OVHEHUNE C 3/IEKTPUYECKNM LLIACCK Yepes APYroli y4acToK TOM Xe Lenu.

Mpu BO3MOXHOCTW BO3HWKHOBEHUSI TOKA MPUKOCHOBEHMA MeXAy YacTblo, Haxoaswelcsa nog Hanpsxe-
HUEM Lenu Knacca HanpshkeHus B, 1 3/IEKTPUYECKMM LAaCCU AOMKHO BbINOMHATLCS OA4HO U3 creaylowmx Tpe-
6oBaHWii:

- Hakon/ieHHaa 3/eKTpuYeckas IHeprus mexay nboi YacTblo Kiacca HanpshkeHus B, Haxopsuwenca
noj HanpskeHWeMm, MU 3NeKTPUUYECKMM Laccu Ao/HKHa 6biTb MeHee 0,2 [, a nocne paspsifa TOK NPUKOCHOBE-
HUSI He JOJ/IXEeH NpeBblWaTth 5 MA ANsA Leneli NnepemMeHHOro Toka,

- NPUMEHSITCS anbTepHaTUBHbIe 3alUTHble Mepbl No 7.3.4.

MpumMmedyaHune 2— 5MA aABSeTCA rpaHMYHbIM 3HadYeHnem mexay AC-2 nAC-3 no M3IK/TC 60479-1.

Pe3ynbTupylowas emMKocTb nNpeacrabnseTt coboii 06Ly0 eMKOCTb, 06pasyloLyocsa 13 Bcex napanniesnb-
HbIX EMKOCTEW MexXxay YacTAMU, HaxoA4AWMMNCA NOA HaNpPsHXKeHNEM 3/IEKTPUYECKON Lenun Knacca HanpshXeHns
B, n anekTpuyeckum waccu. na TpeboBaHMA N0 3HEPruyn JO0/KHO MPUMEHATHCA MakcMmalbHoe paboyee
HanpsaxeHne yyacTka Lenu.

Tpeb6oBaHne 0 NpegesibHOM 3HAYE€HUN IHEPTUN CUNTAETCH BbINOJSIHEHHLIM, €CNW NpejesibHoe 3HavyeHune
9HEeprun NoATBEPXAEHO pacyeToOM Ha OCHOBE pacyeTHbIX eMKOCTEeN BCexX CBA3aHHbIX YacTeli U KOMMNOHEHTOB.

TOK NPUKOCHOBEHNA M3MepPAT B cooTBeTcTBMK C 11.5.

7.3.4 AnbTepHaTUBHbIE 3NIEKTPUYECKUE NN MeXaHNYEeCKNEe Mepbl 3alluThbl

Cnepgytouime mepbl 3alinTbl 4O/MKHBI 06ecneynBaTbh Kak OCHOBHYIO 3aluTy, TakK U 3alWuTy OT noepexpe-

- [LBOWHasa n3onauus;

- yCU/IeHHas 130n5auus;

- 3aluTHble orpaxAeHns B AOMNOSIHEHNE K OCHOBHOI 3alwuTe;

- 3alMTHble 060/104YKN B 4ONOSIHEHNE K OCHOBHOI 3aluTe;

- TOKOMpOBOAsALWEE 3alMTHOE OrpaxaeHue ¢ ypaBHUBAHMEM MOTEHLMANOB B AOMNO/IHEHNE K OCHOBHOM
nsonauuu;

- ToKkonpoBoOAsALWas 3awmuTHas 060/04Kka ¢ ypaBHMBaAHUEM MOTEHLMANI0B B AONO/IHEHUE K OCHOBHOW U30-
nauuu;

- XecTKue 3aliMTHbIe OrpaXAeHns C AOCTATOYHOW MEexXaHW4YeCcKOn NMPOYHOCTbI M A0JITOBEYHOCTbIO ANS
BCEro cpoka cnyx6bel 3TC;

- XecTkue 3aluTHble 060/I04KM C AOCTATOYHON MEexaHW4YeCcKon MPOYHOCTbI M A0/ITOBEYHOCTbH ANS
BCEro cpoka cnyxo6bl 3TC.

BbibpaHHas Mepa WM COBOKYMHOCTb Mep AO0/DKHA ObiTb HanpaB/sieHa Ha O4MHOYHOE MOBpEeXAeHue, B
OTHOLUEHUN KOTOPOro OHa MpejHasHayeHa.

[na pasnunyHbiX y4acTKOB 3/1EKTPUYECKOW Lienn MOryT 6biTb Bbl6paHbl pa3/sinyHble Mepbl 3aliunThbl.

B kauyecTBe anbTepHaTMBHbLIX Mep 3awWuTbl ANA Lenel knacca HanpsXxeHus B, NOAKMIHOYEHHbIX K 3/1ekK-
TPUYECKOMY LWAaccu, He AO/DKHbI UCNOb30BaTbCA cCreaylolie Mepbl:

- TOKonpoBoOAsiLLee 3alNTHOE OrpaxpeHune c ypaBHWBaHWEM MOTEHLMANOB B AOMNOJIHEHUE K OCHOBHOI
nsonaunu;

- ToKOonpoBoOAsLWasa 3awmnTHas 060/104Ka ¢ ypaBHMBAHUMEM MOTEHLMAN0B B 4OMNO/IHEHUE K OCHOBHOW M130-
nauun.

LoMmKHbI NPpUMEHATbCA TpeboBaHNSA B OTHOLIEHUM Mep 3aluTbl, YKa3aHHble B 7.4.

10



FOCT P NCO 13063-3—2025

7.3.5 ObecToumBaHue

B kauecTBe mMepbl 3awWuTbl gonyckaeTca obecTounBaHme COOTBETCTBYIOLLEN 31EeKTPUYECKOW Lenn knac-
ca HanpsxeHus B. Ob6ecTounBaHve MOXET OblTb UWHULUMPOBAHO MOHUTOPWHIOM MOBPEXAEHWI B uenn Wau
o6HapyXeHnem cobbiTuin. Ana 06eCcTOUYEHHOM Lenu A0/MKHO BbINO/HATLCA OAHO U3 C/IeAYyHLWUX YC/TOBUA:

- HanpshXeHue [0/KHO OblTb yMEeHbLEHO A0 3HavyeHns meHee 30 B nepemMeHHOro Toka (gencreytowee
3HauyeHne) n 60 B NOCTOAHHOTO TOKa;

- obuias HakonsieHHas 3Heprusa uenu JoskHa 6biTb MeHee 0,2 [x;

- TOK NPUKOCHOBEHUA MeXAY OAHOBPEMEHHO AOCTYMHbIMM NMPOBOAALLMMU YACTAMU HE OO/DKEH MpPEeBbl-
watb 2 MA nepemMeHHOro Toka uanm 10 MA NOCTOAHHOIO TOKa.

Bpems u ycnoBus nepexofa B 06eCTOYEHHOE COCTOSHME AO0J/IKHbI OblTb YKa3aHbl M3roTOBUTENIEM C y4e-
TOM OXMAaemblXx OTKA30B W yCNOBUiI akcnayaTaumm ITC, BkAYasa ynpaBneHune 9TC.

7.3.6 lMpeanuncaHna B OTHOLLEHUN LieNen Knacca B, coegMHEHHbIX C 3N1EeKTPUYECKUM LLACCHU

B cnyyae eAMHMYHOrO NOBPEXAEHUS, KacalLWerocd Mep OCHOBHOW 3alinThl, ANA 3NEKTPUYECKUX uenei
Knacca HanpsbkeHus B, NOAKMNOYEHHbIX K WWACCU, AO/DKHbI BbIMOMHATHCA anbTepHAaTUBHbIE Mepbl 3aluThl CO-
rnacHo 7.3.4.

7.4 O6wme TpeboBaHUsS B OTHOLIEHUN Mep 3alUTbI

7.4.1 OO6LWme NosoxeHns

Bce mepbl 3aWuUTbl AO/HKHbI 6bITb CMPOEKTMPOBAaHbI U peasin3oBaHbl Taknm 06pa3om, YTOGbl OHWU GblIn
3 heKTUBHbIMMK B TeYEHMEe npejnonaraemoro cpoka cnyxbol 3TC npu ero NCnosb30BaHUK N0 HA3HAUYEHUIO U
npaBnbHOM 06CNYXWBaHUM B COOTBETCTBMM CO cneundukaymamu mnsrotosutena 3TC.

7.4.2 TpeboBaHMNA K U30NAUMN AN1S Knacca HanpshxeHus B

Ecnu 3awmta obecneymBaeTcsa M30NsUMEl, TO YaCcTU 3NEKTPUYECKOW CUCTEMbI, 3/IEKTPUYECKON Lenn u
KOMMOHEHTOB, HaxoAAWMNXCA NOA HanpsXXeHUeM, AO0/KHbI ObiTb MOMHOCTLIO 3alMLLLEeHbl N3005AUMel, KOTOPYIo
MOXHO yAanuTb TO/IbKO NYTEM paspyLleHus.

MN30NnAUNOHHBI MaTepuan AO/MKEH COOTBETCTBOBaTb MakCuManibHOMY paboyemMy HanpsXeHuto, a Takxe
Temnepatype OTC u ero cuctem.

M3015UNOHHbIE /Takn, a3p030/ibHble PacTBOPbI, 3Masn U Apyrne nofobHble MaTepuasnbl HEAONYCTUMbI B
KayecTBe OCHOBHOW M301AUMM ANA knacca HanpshxeHus B.

N3onaumsa fo/mKkHa UMeTb LOCTaTOYHYH CTOMKOCTb K 3/1EeKTPUYecKOMY HanpsxeHuto. CooTBeTCTBUE
[OJ/DKHO ObITb UCMbITAHO Mo 11.6.

7.4.3 TpeboBaHMA K 3alUTHLIM OrpaXaeHUaM 1 3alMTHbIM 0060/104KaM 3N1EeKTPUYECKNX KOMMO-
HEHTOB A/1A Knacca HanpsxeHua B

7.4.3.1 O6ume nonoxeHns

Ecnu 3awuta obecneuynBaeTcs 3aWUTHbIMU OrpaxXgeHnaMn 1 3alWwuTHbeIMU 060/7104YKaMK, TO YacTu, Ha-
X04ALWMecs Nog, Hanps>XxeHneMm, A0/MKHbl ObiTb pasMelleHbl BHYTPU 3alUTHbIX 060104Y€eK UK 3a 3aliuTHbIMU
orpaxaeHnsamun, npegoTeBpalias AOCTYN K 4acTAM, HaxoAAWMUMCS NoA4 HanpskeHuewm, ¢ N1t60ro o06bIYHOTO
HanpasfeHus gocTtyna.

3alnTHble OorpaxaeHus © 3aluTHble 060/104KN [A0/KHbI 06ecneynBaTb AOCTATOUHYHD MeXaHWU4YecKyto
YCTOMYMBOCTb MPU HOPMasIbHbIX YC/IOBUAX 3KCNAyaTaunu, ykadaHHbIX U3rOTOBUTENEM.

Ecnn K 3alyUTHbIM OrpaXXAeHUsaM U 3alWuTHbIM 060/104KaM MMeeTCA HenocpefcTBEHHbI AOCTYM, OHU
LO/DKHbI OTKPbIBATLCA WAN CHUMATbCSA TOMIbKO C NOMOLLLLI0 MHCTPYMEHTOB WNWN KAKOYeEl AN TEXHUYECKOro 06-
CNYXWBaHUSA, WM OHU OOJDKHblI MMeTb CpeacTBa ANA AeakTuBauum 1M 06ecToYMBaHUA 4vacTell, HaxoAsAWwmnxcs
noA HanpsbkeHuem knacca B, Hanpumep 6710KMPOBKY.

MprmevyaHne — B OTHOLWEHUN MAPKUPOBKY 3aLLUTHBIX 6aPbEPOB U 3aLLUUTHBIX KOXYXOB CM. 6.2.

7.4.3.2 CTeneHu 3alinTbl 3alMTHbIX OFpaxaeHunii n 060104ek

3alnTHble Orpax4eHna u 3alWuTHble 060/104KM AO/KHBI COOTBETCTBOBATbL MO MEHbLUEN Mepe CTeneHu
3awmnTbl IPXXD (cMm. 3.22), ecnu orpaxgeHns 1 3aliuTHble 060/104KN YCTaHOB/IEHbI Ha KOMMEKTHbIA MOTO-
LMK/,

OpHako, ecnm 3TC cOOTBETCTBYET 3ajaHHOMY COCTOSAHUIO HanpsxeHus (3.36), cteneHb IPXXB moxeTt
6bITb NPUMEHEHA K YacTAM, Haxo4AWMMCS NoL HanpshXKeHneM, knacca HanpshkeHns B, anekTpuyeckux uenew,
coefiMHeHHbIX ¢ waccu (3.37).

CooTBeTCTBUE AO0/MKHO 6bITb McAbITAHO No MCO 20653.
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7.5 TpeboBaHMA K coeguHUTENAM

CoeanHUTENn NS 3NeKTpUYeckux Lenein knacca HanpsxxeHns B B COUNEHEHHOM COCTOSAHWUWU LO/KHbI
cooTBeTCTBOBaTHL 7.4.3.2.

CoeauHuTeNnn ANa 3NeKTPUYECKUX Lenei knacca HanpsxeHus B, Bkiwuvas BBOA TPAHCMNOPTHOrO cpea-
CTBa, pasbeMbl A1 nepegaynm MOLHOCTM Mexay cunoBoi uenbto DTC u cbemHon MCXII, pasvem Ans
CEPBUCHOTO OTK/IKDYEHUS U pas3beMbl A1 3/IEKTPUYECKMX Leneli knacca HanpshxeHusa B, Bkawuas BBOA
TpaHcnopTHoro cpeactea (ona cnyyvaes B unm C cornacHo M3K 61851-1), unu Bunky (B cnydae A cornacHo
M3K 61851-1), 4O/HKHbI COOTBETCTBOBATL MO KpaliHeii Mepe o4HOMY U3 cnegytowmnx TpeboBaHnii:

a) coefuHUTE b A0/DKEH COOTBETCTBOBATb 7.4.3.2 B HECOU/IEHEHHOM COCTOSHUU;

b) pasbefnHeHVNe COeAVNHUTENS He OOJ/IKHO ObiTb BO3MOXHbIM 6€3 MCNO/b30BaHNA UHCTPYMEHTOB. JDTO
TpeboBaHue cuMTaeTcs BbINOJIHEHHLIM NPU pa3MeLlleHUn pas3bemMa 3a 3alWUTHbIM OrpaXKaeHuem WM BHYTpU
3alunTHO 060/104KN;

C) yacTu coefuMHUTENs, HaxogawmMecs nog HanpsHXKeHnem knacca B, fonxHbl 6bITb 06€CTOYEHbI, Koraa
OH He coefHeH. Mpu obecTounmBaHUM YacTei, HAXOLALWMXCA No4 HanpPsHXKeHUEM, A0/KHO BbINOMHATLCA Of4HO
U3 crnenywLlmx yCcroBuii:

- HanpsbkeHue [O0/MKHO 6biTb CHMXEHO A0 3HavyeHus Hmxe 30 B nepemeHHoro toka n 60 B nocTosiH-
HOro TOKa B TEYEeHUe MeHee OAHOWN CeKkyHAbl nocsie pasbeANHEeHUs CoeAnHUTens;

- obwan HakonjieHHasa aHeprusa uenu gonxHa 6biTb He 6onee 0,2 Ox;

- TOK NPUKOCHOBEHUA MeXAy OAHOBPEMEHHO AOCTYMHbIMWU NPOBOAALMMU YACTAMU He AOJ/DKEH npe-
BbiwaTtb 0,2 MA nepemeHHOro toka mnn 10 MA NOCTOAHHOIO TOKa.

CooTBeTCTBME A0/IKHO ObITb UCMbITAHO B COOTBETCTBUM C 11.5 unm NnoATBEPXAEHO pacHeTOM.

[na pa3beMoB, cogepxalwux KOHTakTbl, obecneymBarolne ypaBHMBaHUEe MOTEHLMaANoB, NnocrefoBa-
TeNbHOCTb COEAUHEHNSA KOHTAKTOB [0J/IKHAa ObiTb cCreaylolleli: CUN0Bble KOHTaKTbl COMPArarnTCsA Nocae KOoH-
TakTOB ypaBHWBaHUA NOTEHLMAN0B N pa3beAMHAITCA nepej KOHTakTaMy ypaBHMBaHUA NOTeHLNAaNoB.

7.6 KoopguHauua nsondauunm

MN3019UNOHHbIE 3a30pbl, PACCTOAHMA YTEUKN U TBEpAas U30ALMA KOMNOHEHTOB M MPOBOAKKN Knacca Ha-
npskeHns B fonxHbl 6bITb paccyMTaHbl MO COOTBETCTBYOWMM pasgenam MOK 60664-1.

JonyckaeTcsa ncnonb3oBaHue Apyroro nogxona B ciiyyae obecneyvyeHuns aKBUBasIeHTHOW 6e30MacHOCTU.

Llenn knacca HanpsxeHusa B, anekTpnyeckn He CoeAUHEHHbIE C LWIACCU, AO/MKHbI O6bITb UCMbITAHbLI B CO-
oTBeTcTBMN C 11.6.

7.7 ANbTepHaTUBHbIN NOAXOA B OTHOLWEHWUM 3aWMUThl OT NMOPAXEHUS 3/IEKTPUYECKAM TOKOM

B kauyecTBe anbTepHaTuBbl 7.2 u 7.3 nsrotoButens 3TC fO/MKEH NPOBECTU COOTBETCTBYHLW WA aHanu3
onacHocTel n onpefennTb KOMNAeEKC Mep, o6ecneynBaoLW X 4OCTATOUHYIO 3aWUTy OT NOPAXEHUs 3NeKTpu-
YeCKMM TOKOM.

8 3awmTa OoT TepMMYecKoro ygapa

8.1 3awmTa OT Neperpysku

3auwuTa oT neperpyskn gosxHa 6blTb NpesycMoTpeHa AN TOKOBeAYLWMX NPOBOAHUKOB 31€KTPUYECKO
uenu B COOTBETCTBUM C MJOWAAbI WX MOnepeyHoro ceyeHusi. CoOOTBETCTBME MPOBEPSIIOT OCMOTPOM KOH-
CTPYKL MU,

8.2 3awmTta OT KOPOTKOro 3amMblKaHUA

Tpe6oBaHMA U3 NepeyncnieHnii a) n b) 4OMKHbI GbiTb BbIMOMHEHb! AN 3aWMTbl OT KOPOTKOIO 3aMblKaHUS:

a) njaowajb MNOMNEpPeyHOro CeYeHUsl HaxoASWMXCS NOA HanpshkeHWeM MPOBOAHWKOB 3/1EKTPUUYECKON
Lenu fos/kHa MMeTb nokasaTeslb No CONPOTUBAEHMIO TOKY KOPOTKOro 3amblikaHuns (12t) B COOTBETCTBUM C Mak-
CYMasibHbIM TOKOM KOPOTKOrO 3aMblKaHUS UCTOYHMKA 3NEKTPUYECKOW IHEpruu;

b) ANS TOKOBeAYLUX MPOBOAHWUKOB 3/IEKTPUUYECKON Lenu AosxHa OblTb NpefycMOTpeHa 3auwuTta oT
CBEPXTOKOB B COOTBETCTBUM C M/OLLAAbI MX MOMNEPEYHOro CeYeHus.

CoOTBETCTBUE NPOBEPSIOT OCMOTPOM KOHCTPYKLUMN.

12
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9 TpeboBaHMA K uenn nutaHua I3TC

Llenb anekTponutaHusa 3TC, ec/nm oHa 3/1eKTPUYECKM He NOoAKAIUYEHA K BHELLHEMY UCTOYHUKY 3/1eKTpo-
nNUTaHUs, AOJ/IKHA COOTBETCTBOBATb TPeOOBaHMAM HaCTOSLEro ctaHgapTa.

Tpeb6oBaHua K uenn nutaHusa STC A9 NOAKAOYEHUS K BHELWHEMY UCTOYHUKY 3/1IEKTpONMTaHuUAa cogep-
xatca B ICO 18246.

10 PykoBOACTBO MO 3Kcnyartauumn

B pykoBoAcCTBe MO aKkcnayaTauum AO/HKHO GbiTb yAesnieHo ocob60e BHUMMaHMe acnektam, cneuynduyHbim
ana paHHoro 9TC.

11 Mpoueaypbl UCObITAHUI

11.1 O6wme NonoxeHus

NcnbiTaHns BbliGpaHHbIX Mep 3aluTbl COracHo pasgeny 7 Heo6xo4MMO NPOBOAUTL A1 KaXKAO0N anek-
TPMYECKOW uenn nau yyacTka uenu knacca HanpskeHus B, a Takke B obwem cnyyae B coctaBe 3TC, korga
OTC OTK/II0YEHO OT BHELIHEro UCTOYHMKA 3NEKTPONUTaHnS.

Ecnu Tpe6osaHua 6e3onacHocTn Ana scero 3TC He 3arparvsaloTcs, AONYyCKaeTcsa MPOBOAUTb TOJIbKO
OTAEe/IbHble UCMbITAHUA HAa KOMMNOHEeHTax UM yyacTtkax uenei.

11.2 WcnbiTaHWe Ha HEMPepPbIBHOCTbL YpaBHUBAHUS MOTEHLMasIoB

ConpoTUBEHNS YpaBHUBAHUSA MOTEHLMA/IOB A0/MKHbI GbITb UCMbITaHbl TOKOM He MeHee 0,2 A 1 Hanps-
XeHneM He 6onee 60 B MOCTOSIHHOTO TOKa, KOTOPbLIA AO/MKEH NPOXoAuTb 4yepe3 NyTb 3KBMNOTEHLWAIbHOTO
coefHeHUs1 Mexay Nio6bIMU A4BYMSI OTKPbITbIMY MPOBOASLWMMY YacTAMU 060pyA0BaHMS Knacca HanpsXXeHus
B B TeueHne He MeHee 5 c. 1151 NpoBefeHNs U3MepeHusl 3TOT NyTb A0/IKEH 6biTb U30/IMPOBAH OT APYIUX He-
NpeaycMOTPEHHbIX BO3MOXHbIX MyTeid. 3TU NyT ypaBHWBAHUS MOTEHLMAN0B AO/MKHbLI BKIOYATL KOpryca KOM-
MOHEHTOB K/acca HanpshkeHus B, coeiHEHMA C 3/IEKTPMUYECKUM LIAcCh M caMo 3/ieKTpuyeckoe waccu ITC
WM 3alUTHBLIE OTPAXAEHMSA U 3aLIUTHLIE 0GOIOUKN.

JonyckaeTca Mcrnosb3oBaHne 6osiee HU3KOTO WUCMbITAaTENbHOrO Toka W/unm 6osiee KOPOTKOTO BPEMEHU
UCMbITAHUS MPU YC/TOBUU AOCTATOYHOIO YPOBHS TOUHOCTU Pe3y/ibTaToB MCMbITAHWUA.

N3mepsieTcs nageHne HanpskKeHus Mexay Nto6biMU ABYMS OTKPbITbIMU NMPOBOASALWMMY YAcTAMU Ha pac-
CTOSIHUM A0 2,5 M, K KOTOPbIM YEe/I0OBEK MOXET O4HOBPEMEHHO NPUKOCHYTLCS. CONPOTUB/IEHNE PACCUMTLIBAKOT
M3 CUMbl MPUTOXEHHOIO TOKa W NafeHUsl HanpshkeHus.

11.3 I/I3mepeH|/|9| conpoTmnBeHNA nN3onAUnn onda aNeKTpnuYHeckKnx u,erle|7| HanpsXeHna Krnacca B

11.3.1 MNpenBapuTenbHass U OCHOBHasA BblAEPXKN

Mepepn n3amepeHnem o06bekT ucnbiTaHuin (DUT) crnepyeT npegBapuTesnibHO BblAepXxaTb He mMeHee 8 4
npu temnepartype 5 x 2 °C, nocsie 4ero ero cnegyet Bbigepxartb 8 4 npu Temneparype 23 + 5 °C, B/IAXHOCTU
90+10 Qo n aTtmocepHOM gaBneHun ot 86 Ao 106 kMa.

AnbTepHaTMBHbIE MapamMeTpbl NpeABapuUTENbHOW 1 OCHOBHOI BblAEPXEK MOTYT 6biTb BblGpaHbl Mpu yc-
NIOBUM, YTO Nepexoq TOYKM pocbl NPOU30AAET BCKOpPE MOC/E Havyana nepuofa OCHOBHON BblAEPXKU.

ConpoTuBneHne n30M9UMM HEo6Xo4MMO M3MEPSTb B TeYeHue nepuoga OCHOBHOI BbILEPXKM CO CKO-
POCTbi0, NO3BOMIAOLLEN ONpPeAenMTb HauMeHblUee 3HayYeHune.

11.3.2 Vi3mepeHne conpoTUBAEHUSA N30MAUMN 6aslaHCOB 3/IEKTPUYECKUX Lenen

Mpy ncnblTaHUM UCNOJBL3YIOT HaNpsXXeHue NOCTOAHHOIO TOKa He MeHee 3HauyeHUss MakCuMasibHOro pa-
60Yero HanpsHKeHus 3M1eKTPMYECKON Lenu knacca HanpshxkeHusa B mnu 3HadeHnem 500 B, B 3aBUCUMOCTU OT
TOr0, 4YTO BblWEe, U MNPUKNa[blBAlOT B TeYeHWEe BPEMEHU, AOCTATOUYHOrO A/ MNOSyYeHUs cTabubHbIX NOKa-
3aHuil.

Ecnu anekTpuyeckasa Uenb knacca HanpshkeHuss B MMeeT HeCcKO/IbKO AMana3oHOB HaMpsXXeHuii Ha npo-
BOASAWMX yyacTkax uenu (Hanpumep, 1M3-3a NOBbIWAKLWEro npeobpasoBaTesnis) 1 HEKOTOPbIE KOMMOHEHTbI He
MOryT BblAepXaTb MaKCMManbHoe pabouyee HanpshkeHue BCell Lenu, CONPOTUBAEHUS U30NALUN YyYaCTKOB
uenn gonyckaeTcs U3MepsaTb OTAE/IbHO, UCNOJMb3YyS 3HAYEHUA UX COOBCTBEHHbIX MakCUMalbHbIX paboyux Ha-
NPSHKEHUI NOCMe OTKAKYEHUS 3TUX yY4aCTKOB LIEMN.

13
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Cnepywuas npoueaypa UChbITaHWn coyeTaeT B cebe M3MepeHue COMPOTUB/IEHUS M30AALUM 4YacTed,
Haxo4ALWMXCa noj HanpskeHnem, 6anaHca 3/eKTpMYeckux Uenein knacca HanpsxeHus B oTHocuTenbHO
anekTpuyeckoro waccm 3TC 1M OTHOCUTENIbHO YacTel, HaxoA4AaAWwMXca nog HanpsxeHnem, 6anaHca Hanpsxe-
HMS kKnacca A BCroMoraTesibHbIX 3/IEKTPUYECKMX Leneld, ec/ii OHN COEAMHEHbI C 3/1IEKTPUYECKNM LIacCH:

- BbIBOAbI (knemmbl) NMCX33 Ao/mKHbI 6biTb OTKAKUYEHbI OT 3/IEKTPUYECKON uenu;

- b6aTapeun TONNMBHbLIX 3IEMEHTOB N APYTMe UCTOYHMKM 3/1EKTPUYECKO 3HEeprum, Haxogsawmecs nog Ha-
NpsXXeHNneM, MOryT ObITb OTCOEAMHEHbI Ha CBOMX K1IEMMax OT 3/1ieKTpuyeckoin uenu. Ecnu oHmM ocTarTcsa co-
€ANHEHHbIMUN, OHN He AO/IKHbl HAXOAMTLCA NOA Hanps)XeHueM;

- [O/DKHbl ObiTb YCTAHOBNEHbl 3aliUTHble OrpaxAeHWs W 3aluTHble 060/104KN, ecnu 3To npeay-
CMOTpPEHO;

- BCE YacTu, Haxogawmecsa nog HanpshkeHMem, 6anaHca anekTpuyeckux uenei (knacc HanpskeHus B)
LOJDKHbI ObITb COeAUHEHbl APYT C OPYTOM;

- BCe OTKpbITbie MPOBOASALLME YAaCTU 6anaHca 3/1eKTPUYECKMX LLenei AOMKHbI 6biTb NOAKIOYEHbI K 3/1€K-
Tpuyeckomy waccu, cm. 7.3.1;

- barapeun BCnoMoraTesibHbIX 3/IEKTPUUYECKMUX cucTeM (Knacc HanpskeHust A) AO/MKHbI ObITb OTK/HOYEHDI
Ha cBOUX BbIBOAax (k1emmax) oT BCNOMOraTesibHbIX Lenei;

- BCE 4acTu, Haxogswmecs noj HanpshkeHuem, 6anaHca BCnomMOraTesibHbIX 3/1EKTPUYECKUX CUCTEM
(knacc HanpsbkeHusa A) AO/DKHbI ObiTb COEANHEHbI C 31EKTPUYECKAM LUaCCH.

VMcnbiTaTenbHOE HanpshkeHWe NpukiafbiBaeTcsa MeXay COeAMHEHHbIMU YacTAMU, HaXOAAWMMUCS MOJ,
HanpsxeHnem, 6anaHca 3M1eKTPUYECKNX Lienel Knacca HanpsHkeHus B 1 anekTpuyeckum Laccu.

Mi3mepeHus nNpoBOAAT C MCNOMb30BaHMEM MOAXOAAWMX NpubopoB, cnOCObOHbLIX NogaBaTb Heobxoaumoe
ucnbiTaTe/IbHOE HanpshKeHWe NOCTOSAHHOTO ToKa (Hanpumep, MeraoMmeTp).

B kauecTBe anbTepHaTVBbl CONPOTUBMEHUE M30AALUN MOXET ObiTb M3MEPEHO C UCMO/Ib30BAHWEM MpPO-
ueaypbl MCNbITaHWa NS N3MEPeHUss UCTOYHUKOB 3NEKTPOIHEePrnn knacca HanpsxeHus B gnsa 6anaHca anek-
TPUYECKUX uenen, NOAKIYEHHOTO K BHELWIHEMY MCTOYHWKY NMUTaHUA, Kak ykaszaHo B 11.3.3.

11.3.3 Mi3mepeHne CONMpPOTUB/IEHUS M30AALUN UCTOYHMKOB 3/1EKTPUYECKONM 3HEeprum kKiacca Ha-
nps>keHnsa B

11.3.3.1 O6uwmre nonoxeHus

K ncnbiTaHMssM MCTOYHMKOB 3NEKTPUYECKON 3HEPrMnM Knacca HanpshxeHus B, Hanpumep MCX33, Haxo-
OALWLMXCA Nog, HanpshkeHnem, npeabsaBnaTca TpeboBaHms pasgena 11.3.3.

11.3.3.2 lopgrotoBka

11.3.3.2.1 O6wwme nonoxeHuns

[na namepeHns conpoTuBNEHNUSA U30NALUM UCTOYHUKOB 3NEKTPUUYECKON IHEPTnKn, YCTaHOBJIEHHbIX B yC-
NOBUAX HOPMasbHOW akcnayaTauum BHYTpu 3TC, BbiBOAbI (K1E€MMbI) 3N1EKTPUYECKON LENN MCTOYHMKOB 3J1EK-
TPUYECKOI aHeprum knacca HanpsHKeHuss B goskHbl ObiTb OTCOEAMHEHbI OT M6bLIX 31EKTPUYECKMX Lenei He
rasibBaHM4eckMm cnocoobom.

BbiBoAbl (KNEMMbl) BHYTPEHHUX BCMOMOraTesibHbIX CUCTEM WUCTOYHWKOB 3/1EKTPUYECKOW 3Hepruum, pa-
6oTalLWmMx OT UCTOYHUKOB NUTAHUSA, HAXOASAWMXCA BHE WCTOYHWKOB 3/1IEKTPUYECKOl 3Heprun (Hanpumep,
BCMNOMOraTesibHOM akkyMy/nAaTOPHON 6atapen HanpsixeHnem 12 B), AO/MKHbI 6biTb OTCOEANHEHbI OT BHELIHEro
UCTOYHMKA MUTaHUA N COEAUHEHbI C afiekTpuyecknm waccu ITC, 3a MCKNYEHUEM BbIBOAOB (K/1eMM), HEO6-
XOAUMBIX ANS NPOBeEHUS N3MEPEHWIA.

[na namepeHns conpoTMBAEHUS U30NAALUN UCTOYHMUKA 3N1EKTPUYECKOW IHEPTUK, HE YCTAHOBJ/IEHHOIO Ha
OTC (B KayecTBe aBTOHOMHOI CUCTEMbI), 3M1IEKTPUYECKOEe Waccu MoAennupyeTcs NpoBOASLWENR YacTblo, Hanpu-
Mep MeTannn4yecKkoit NAacTUHOM, K KOTOPO C NOMOLLbI CTaHA4APTHLIX MOHTaXHbIX YCTPOCTB A0/IKEH ObiTb
NPUKPenaeH NCTOYHUK 3NEKTPUUYECKON IHEeprun ANa BKAKOYEHUS CONPOTUBMEHUA MEXAY KOPNYyCOM MCTOYHMKA
3/IEKTPUYECKOI 3Heprun u anekTpuyecknm waccu OTC. B cnyyae, korga UCTOYHUK 3MTEKTPUYECKON 3HEeprun
nMeeT NPoBOAALLUIA KOpPNYC, €ro KOpnyc MOXeT paccMaTpuMBaTbCsa Kak anektpuyeckoe waccm ITC.

BonbTmeTp wav gpyroe cpeacTtBO M3MEPEHWUI, UCMNOfib3yemoe AN 3TOro UCNbITaHWA, AOJ/DKHbI UMETb
BHYTpeHHee conpoTuBneHne 6onee 10 MOMm.

11.3.3.2.2 Moparotoska NMCX33

MCX33 pgomkHa 6bITb 3apsixXeHa A0 MaKCMMallbHO BO3MOXHON C3 MpyM HOpPMasibHbIX YCNOBUSX 3KCNAY-
aTaunn, peKOMeHA0BaHHbIX N3rOTOBUTE/EM.

Onsa n3mepeHuns Ha OTC c NMCX33, 3apshxaeMoli TO/IbKO OT 6OPTOBOr0 UCTOYHUKA 3Heprun, NMCXII 3a-
psxalT o C3, Haxogswencs B npefenax HOpPMasnbHOro paboyero ypoBHS, MOAXOAAWEr0o A/ U3MEPEHU,
Kak 3TO onpefesieHo U3roToBUTEsIEM.

11.3.3.2.3 MNoparotoBka 6aTapen TOMNNNBHbLIX 3/IEMEHTOB
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[ns namepeHns conpotuBNeHNsA n3onaumMmM 6atapen TONJIMBHbIX 3/1IEMEHTOB YYNTbIBAETCH BCSA MEXaHWU-
yeckass KOHCTPYKUUSA CUCTEMbl TOMIMBHbIX 3/1IEMEHTOB (BKMOYas CUCTEMY OX/TaX[EeHUs C ee oxnaxjarlen
cpepoit). MNepepn n3mepeHneM HeobXO4MMO OCTAHOBUTbL BbipabOTKYy 3/1EKTPUYECKOW 3Heprum nocnae paodoThl
Ha MakCMMasibHOW MOLLHOCTM B COOTBETCTBUM CO crneuundukaumein npomssogutens. Bce kabesm [OMXKHbI
6bITb OTCOEAMHEHbI OT CU/IOBbLIX K/IEMM 6aTapen TONAMBHbLIX 3/1IEMEHTOB, & BCe OCTas/lbHble kabenn — oT gpy-
rMx 3NeKTpUYecKnx knemm 6Gatapen TONJIMBHbIX 31EMEHTOB. Bce oxnaxpgawuwmne, TONIMBHbIE U BO3AYLUHbIE
TPpy6KM AO/DKHbI OCTaBaTbCA NOACOEAVMHEHHBIMU.

11.3.3.3 Mpoueaypa ncnbiTaHui

11.3.3.3.1 O6wWmne nonoxeHus

Ecnu BbikIOYaTENM TOKA WCTOYHMKA 3/IEKTPONUTAHUA BCTPOEHbI B WCTOYHWK 3/1IEKTPOMUTAHUSA, OHU
[O/DKHbI ObITb 3aMKHYTbl BO BPEMS M3MEPEHUS, €C/IN TOSIbKO OHWU HE BAWUAIOT Ha pe3ysibTaT UCMbITaHuS.

Mpoueaypa kaxgoro namepeHuns npusegeHa Hmxe (cm. hopmyny (1) n pucyHok 3a).

M3mepsawT HanpsxeHne UEPS mexay oTpuuaTesibHOW M NOMOXWUTENbHOW KNeMMaMu UCTOYHMKA 3/1EKT-
poaHeprun (EPS).

M3MepsaloT HanpsXeHUs Mexay KaXon K1eMMOn MCTOUYHMKA 3N1eKTPONUTaHnsa 1n 3N1eKTPUYECKOro Lwaccu
JTC, BbIGUpaAlOT Hambonblee 3HavyeHne U HauMeHblwee 3HayeHne U\ n aBa COOTBETCTBYHOLWMUX CONPOTUB-
neHuna nsonauun n Ri2 = R;.

MprmevyaHne 1— Ri2— MeHbLUEE 3HAYEHVE COMPOTVBIIEHNSI N30MALMY, U3-3a Yero BbiGupatoT Rr

- [06aBnAT M3BECTHOE M3MepuTenbHoe conpotusneHne RO napannenbHo Rjl 1 n3MepsitoT Hanpsxe-
HUe n2.

- Bo Bpems namepeHunii ncnbiTaTeNbHOe HanNpsHXXeHne AO/IHKHO ObiTb CTAOUAbHbIM.

MpnmeyvaHne 2— TeopeTuyeckn 3HayeHve RO He BMAET Ha onpeaensemMoe conpoTtusneHvne musonaumn. Oa-
Hako RO MOXHO BbIGpaTb TakMM, YTOGbl 06ECMEUNTL AOCTATOUYHYH TOYHOCTb M3MEPEHNS HANPSHKEHWI HA pacCUUTaHHbIX
conpoTtuBneHusix nsonayun. RO, OMm, MOXET ObiTb BbIGPAHO MO 3HAYEHWIO MUHMMA/ILHO HEOOXOAUMOro COMPOTUBEHUS
nsonsauum, OM/B, YMHOXEHHOIO Ha MakcumasibHoe pabouee HanpshKeHUEe UCTOYHMKA 31EKTPUYECKOW SHEeprm UM aNeKT-
pVYeCcKoii Lenmn knacca HanpshkeHus B, B KOTOPYK BXOAMT MCTOYHUK 3M1eKTpoaHeprn, +20 %. RO He 06583aTe/IbHO A0/HKHO
MUMETb MMEHHO 3TO 3HAYeHWe, NOCKOsIbKy hopMy bl AeicTBUTENbHBI ANa ntboro RO. OaHako 3HayeHne RO B aTom auna-
nasoHe obecneymBaeT COOTBETCTBYHOLMIA Anana3oH HaNPsHKEHNS A1 U3MEPEHUI HaNPsHKEHUS.

- PaccunTtbiBaloT conpoTMBAeHMEe U30nAUUN Rj ¢ NCNONb30BaHWEM 3HaYeHUn RO M Tpex HanpsxeHun L,
U\ n U2 no chopmyne

R\ = RQUEps{MU2-MU"). 0)

a) n3mepenus L, n U\ b) n3avepeHvne RO n nsmeperve U2

1— aneKTpuyeckoe Laccu; 2 — NUCTOYHUK 3I'IeKTpVI‘-IECKOI7I Heprun

MpumevyaHne 1— Rilwn Ri2npencrasnsaoT co60i PUKTUBHBIE CONPOTUBNEHUS U30NALMM MEXAY ABYMS BbIBO-
[aMU VCTOYHMKA 3/TEKTPUYECKOTO NMUTaHWA U 3/1EKTPUYECKAM LLIACCU.
MpnmevyaHne 2— RO— n3mepuTenLHOE CONPOTUB/IEHUE.

PucyHok 3 — lMpumep n3mepeHuss ConpoTUBIEHNSA N30NALUN

ConpotueBneHne N30NAUUN MOXET ObITb onpenesneHo ¢ noMouWw b anbTepHaTUBHbLIX npoueayp n n3me-
pnTenbHOro O60py,ﬂ,OBaHVIF|, HanpmMmep C Ucnosb3oBaHMemM CUCTEMbl KOHTPOJIA BHyTpeHHeI7I niondauynn, npum
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YC/NI0BUU, YTO pe3yNnbTaTbl 3KBUBAIEHTHbI WX MMEKT YETKYI0 KOPPENAUUD C pesynbTataMmu, U3MEePEHHbIMU B
COOTBETCTBUU C NPUBELEHHbIMU TPEBOBAHUAMMN.

11.3.3.3.2 MMpouenypa ucnoiTaHnii ans 6arapen TONJMBHbIX 3/IEMEHTOB

Vi3amepeHne conpoTUBMEHUA M30NAUMM GaTapen TONJIMBHbIX 3/IEMEHTOB MPOBOAAT B COOTBETCTBUM C
11.3.3.3.1 npwu paboTatuieli 6atapee TON/IMBHbIX 3/IEMEHTOB.

B kauyecTBe anbTepHaTMBbl NOcne paspsaga 3/eKkTpuyecTBa vyepes CUI0Bble K1emMMbl 6aTtapen TONnNB-
HbIX 3/IEMEHTOB Mpoueaypy BbINOHAKT, Kak ykazaHo B 11.3.2. MpusoxeHHOe ucnbiTaTe/lbHOE HanpsXeHune
LO/DKHO ObITb HE HKE MaKCUMasibHOTO HanpsXXeHUs PasOMKHYTON uenw.

11.3.4 ViIamepeHmne COMPOTUBIIEHUSA MU30IALUN BCEX IMIEKTPUYECKNX Lenen

ConpoTuB/iEHNE M3018UUN BCEX MPOBOAALMX 3I/TIEKTPUYECKMX Lenein knacca HanpshxeHus B moxeTt
6bITb paccyMTaHo C MCNO/Ib30BAHNEM M3MEPEHHbLIX CONMPOTUBAEHUIA M30NALMM UCTOYHUKOB NUTaHUA 1 6anaH-
ca 3/1eKTPUYeCKoin Lenu.

B kauecTBe asibTepHaTUBbI CONPOTUBAEHNE N30MALUN BCEX MPOBOAALLMNX 3NEKTPUUECKUX Lenein knacca
HanpsxeHns B n3meps0T ¢ NOMOLLLIO OAHOW M3 cneaylownx npoueayp:

- npoueaypbl UCNbITaHNIA NCTOYHMKOB 3/1EKTPUYECKON 3HEprnn ¢ 6anaHCOM 3NeKTpuUYeckol uenu, noja-
KMIOYEHHON K UCTOYHMKAM 3NEKTPUYECKOW 3Hepruu, npusegeHHoin B 11.3.3. Ecnm B uenn MMewTca 3anek-
TPpUYeckKne unnm 3NEeKTPOHHble nepeknwvyaTenn (Hanpumep, TPaH3UCTOPbI B CW/I0BOI 3/1EKTPOHUKE), 3TW
nepeknayaTenn AO/DKHbl O6biTb akTUBMPOBaHbl. Ecnu aTu nepekawyaTenin He MOryT ObiTb akTUBMPOBaHbI, CO-
OTBETCTBYHOLLYI YacTb LENM MOXHO M3MEpPUTb OTAE/bHO B cOOTBEeTCTBMM C¢ 11.3.2;

- Npy yCN0BUM AOCTATOYHOM TOYHOCTM [OMNYyCKAeTCs WMCMNONIb30BaHWE CUCTEMbl KOHTPOAA COnpoTuBre-
HUSA n3onauuun, senstouelicsa yactblo ITC.

11.4 WcnbiTaHWe CUCTEMbl KOHTPOJIA COMPOTUBJIEHUA N30MALUN

Mexay KNeMMOW KOHTPOSIMPYEMO Lenn 1 3/IEKTPUYECKUM LACcCy YCTaHaBIMBalT CONPOTUBNEHNE, YKa-
3aHHoe mn3rotoButesnem 3TC.

OTO CONpOTUB/IEHNE HE AO0/KHO BbI3blBaTb NafeHWUs COMPOTUBAEHUSA U30NALUN HUXKE MUHUMANbHO He-
06X04MMOro CONnpoTUB/IEHNS N30MALMK, YKa3aHHoro B 7.3.2.1.

[JomkHo cpaboTaTb npegynpexageHuve.

MprumeyaHue — ITO WUCMbITAHWE MpefHA3HAYEHO A1 cpabaTbiBaHWs NPeaynpexaeHisl, YKasaHHOro Bhbille,
WM Npy SOCTKEHNN MUHUMaTIBHO TpeByemoro ConpoTUBEHST N30NALMN.

11.5 Tok NpUKOCHOBEHMA

dnekTpuyeckas Uenb kiacca HanpsXeHns B nam yyacTok uenu fo/kKHbl paboTarte B HOpMasbHbIX YCI0-
BUAX 3KCM/yaTauumn, ykasaHHbiX nsrotosutenem 3TC.

YcTaHOBMBLUMIACA TOK NMPUKOCHOBEHWUS M3MEPSAOT C UCNOSIb30BAHMEM W3MEPUTEsNbHOM CXeMbl, Npuse-
OEHHOM Ha pucyHke 4 (cm. Takke M3IK 60990). Knemma B nameputensHoin uenu gonxkHa 6biTb coeguHeHa ¢
3NEeKTPUUYECKMM Laccu.

Rs = 1,5 kO™ 15 %
Rg=500 Om %5 %
=10 kKOm 5 %
Cs = 0,22 mk® £10 %
N =0,022 vkd +£10%

PucyHok 4 — Vi3meputesnbHas Lenb
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M3mepsaT cpefHee KBagpaTuyeckoe 3HavyeHue HanpsxxkeHus U2 (cm. pucyHok 4). NS namepeHus Ha-
npsiXxeHns Heob6xo4MMO MCNoMb30BaTb CPeACTBO MamepeHuii no M3K 60990, npunoxeHune G.
TOK NPUKOCHOBEHMSA, A, BbIYMUCAAKT NO hopmyne

7R = UQ FFs /500. 2)

11.6 VcnblTaHne Ha nNpefesibHOe HanpsXeHue

11.6.1 OO6Lwwume NOsIoXeHusd

WcnbiTaHne npegHasHavyeHo 419 EMOHCTpauumn agekBaTHOCTU Mep 3aluuTbl N0 U30A58UNN YacTel anek-
TPUYeCKnX uenein, HaxoAAaLWmnXcsa nog HanpsHkeHneMm knacca HanpsxeHus B.

VcnbiTaHne NPOBOAAT Ha 6anaHce 3N1eKTpUYecKoli Lenwu.

Mo ycmoTpeHuto nsrotosutensa 3TC ncnbiTaHME MOXHO NPOBOAUTbL HA KOMMOHEHTHOM YPOBHE.

YcTpoiicTBa 3awmuTbl 0T nepeHanpshkeHusa (SPD), koTopble MOryT NOBAUATL Ha pes3ynbTaT MCMbITaHUS,
JOJ/DKHBI ObITb Nepej WUCNbITAHWEM OTK/IOYEHBbl. Takne KOMMOHEHTHI, Kak (UAbTPbl PafMoyv4acTOTHLIX MOMEX
(RFI), AO/MKHBI 6bITb BK/KOYEHbI NPU UMMNYNLCHOM WCMbITAHWU, HO MOTYT OblTb OTK/IOYEHbI NPU WUCMBLITAHUN
nepeMeHHbIM TOKOM.

11.6.2 MNpenBapuTenbHasa N OCHOBHasA BblAEPXKN

Ecnu nsrotoButens He npegycmatpusaeT Apyrue ycnoBus, UCMONb3YIOTCA criegylolwme npoueaypsbl:

- npegBapuTesibHas BblAepXka nNpu TemnepaType OCHOBHON BbIAEPXKM C TOYHOCTbI OT MuHyc O K go
natc 4 K npofo/mKMTenbHOCTbIO, obecneynBatoLen gOCTMKEHNE NOCTOSAHHON TemnepaTypbl;

- OCHOBHaf BblAepxKa NPOAO/DKUTENbHOCTLIO 48 4 npn Temnepartype ot +20 °C go +40 °C, BNaxHoCTun
93 £ 3 % n atmocchepHoM aassieHUn ot 86 go 106 kMa.

11.6.3 lMpoueaypa ncnbiTaHUA

11.6.3.1 O6wWwume nonoxeHus

Mpu ncnblITaHMM HEO6XOAMMO MCMO/b30BaTh 3aWUTHbIE OrPaXXAeHNA 1 3alnUTHbIe 060/104KN.

WcnbiTaHe NPoOBOAAT ANA 3/IEKTPUYECKUX Lenell Knacca HanpsxeHus B, KOTopble He UMET 3NeKTpu-
4ecKoro COeAMHEHUS C 31EKTPUYECKON LeNbio Knacca HanpsXXeHusa A WUan € 9N1eKTPUUYECKUM Laccu.

[na nenbiTyemoli 3N1eKTpUYeCcKoin uenu knacca HanpsXxeHusa B npumeHAoT cnegyoowmne npoueaypbl nc-
NbITAHWA:

- BCE 4acTu, HaxogAlmecs nof HanpsHKeHWem 3/IeKTPUYECKON uenu kiacca HanpshkeHus B, f0mKHbI
6bITb COEAUHEHbI APYT C APYTOM;

- BCe 4acTu, Haxogfslwmecsa noj Hanps>keHneM 3/1eKTPUYeCcKon uenn knacca HanpsxeHusa A v anekTpu-
YeCcKoro waccu, Jo/HKHbl 6bITb COeMHEHbl APYT C APYroM;

- BCe OTKpbITble NPOBOASALINE YACTU KOMMNOHEHTOB C NPOBOAALMM KOPNYCOM AOJ/DKHbI 6biTb NOAKIOYe-
Hbl K 3/IEKTPMYECKOMY Llaccu;

- ANA KOMNOHEHTOB C HEMPOBOAALWMM KOPMYCOM K 3/1IEKTPUYECKOMY Laccu [0/DKeH ObiTb NOAK/IYEH
3neKkTpos, 06epHyTbI BOKPYr KOprnyca KOMMNOHEHTA.

Mo oKOHYaHWW BbIAEPXKM UCMNbITaTe/IbHOE HanpsXeHue, ykazaHHoe B 11.6.3.2, AO/HKHO ObITb NpUaoXe-
HO MeXAy COeAMHEHHbIMM YacTAMU, HAXOAAWMMUCA NOA HanpsHKeHUeM 31eKTPUYeckoi Lenu knacca Hanps-
XeHua B v anekTpuyeckoro waccu.

11.6.3.2 VcnbiTaTesibHOE HanpsXeHue

McnbiTaTenbHoe HanpshKeHWe NepemMeHHOro Uan MocTOAHHOro ToKa AO0/1KHO ObiThb Bbile, YeM camoe
BbICOKOE Hanps)XeHue, KOTOpoe MOXEeT MOoJIy4YUTb KOMMOHEHT. McnbiTaTesibHOE HanpshXeHue cnegyeT onpeje-
NATb Ha OCHOBE COOTBETCTBYIOLWMX NEePeHanpsXXeHNn 3NeKTPUYECKoi Lenn, K KOTOPOi NOAKII0YEH KOMMNOHEHT.
CnepyeT yunuTbiBaTb OXuAaeMble MepexofHble nepeHanpsHXeHus, BKNYasa B/INAHUE BHELWHEro UCTOYHMKA
3/1EKTPONUTAHNA, €C/IM TaKoBble uMetoTca. M3rotoeutenb 3TC fO/MKEH yKasaTb UCNbITATe/IbHOE HanpsXeHue
N ero NpoAo/HKUTENBHOCTb C Y4€TOM NPUMEHUMbIX YacTeir n pasgenos M3K 60664.

MpumevyaHue — McnbiTaTeslbHble HanNpshKeHWsl A0S Lenu anekTpuyeckoro nutaHns IOTC ykasaHbl B
MCO 18246.

11.6.4 Pe3ynbTaT UCNbITaHUA
Bo BpeMsa MpuioXeHUA UCMbITATE/NIbHOIO HanpsXeHus He Jonyckaetcs nNpoboii guanekTpuka unM wuc-
KpeHue.
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11.7 MeTo4 ucnbiTaHU ANS NPOBOAKU HanpshXeHus knacca A

11.7.1 MeTopg ncnbiTaHUA gAa NOABWXHOW YacTu NMPOBOAKW HamnpshkeHust knacca A

TM6KOCTb MOABUXHON YacTu NPOBOAKM AO/KHA ObiTb NPOBEPEHA C NOMOLWbI cheaylwero Metoga umc-
NbITAHWIA.

Mocne ncnbiTaHUsA NPoOBOAA AONXKHbI COXPaHATb BO3MOXHOCTb U3rnb6a Ha HanbOoNbLWNIA Yron, yKkasaHHbIi
U3roTOBUTENIEM W/IN pa3peLlleHHbI KOHCTPYKUMEN.

MpoBoaa n3rnb6arwT HA HAMGONbLIWIA Yron, ykasaHHbIi U3roTOBUTE/IEM WM pa3peLlleHHbIl KOHCTPYKLN-
ein, B TeyeHne 10 000 umknoB ¢ ucnblTaTenbHom yactotoit 0,5 Ny npn Temnepatype 20 = 5 °C.

Mocne yka3aHHOTO MCMNbITaHWs Ha TMOKOCTb NPOBOLA UCMbITLIBAKOT Ha NpefesibHoe Hanpsh)XeHne B COOT-
BeTcTBMKn ¢ 11.7.2.

11.7.2 MeTopa ncnbiTaHUA Ha NpefesibHOe HanpsXeHue

MpoBoAKY M coeanHUTENN NMOABEPralT CrieAyrWemMy UCNbITaAHUIO.

VcnblTaTenbHoe HanpshkeHue, B, cocTaBnatouwee 500 + 2 mUp npuknagbiBaloT B TEYEHUE 2 MUH MeXay
4acTAMM, HaxoAAWMMUCA NOA HaANpPsHKEHMEM, U APYTUMU MeTan/Inyeckumm 4acTamu.

MpumeyaHne — |I/.— HOMVHa/ILHOE HanpsHKeHMe.

B kavecTBe anbTepHaTuBbl M3rotoButesib ATC rapaHTupyeT AnA NpoBOAKM 6e30MacHOCTb M COBMECTHU-
MOCTb MO NpefenbHOMY HanpsXeHUHo.

[na npoBegeHns ucnbiTaHUA Ha nNpefenbHoe HanpsxeHne 3TC Heo6Xo4MMO NOATOTOBUTL CAEAYIOLLUM
obpasom:

a) TAroBble aKKyMY/SITOPbl A0O/IKHbI OblITb OTK/OYEHbI MO BbIBOAAM OT 3HEPreTUYECKON CUCTEMBbI;

b) NCTOYHUKN 3ﬂeKTpVILIeCKOI7I QHEPIrnn aHepreTnYeckKnx CUCTeM Knacca HanpsaxeHus A, KpoOMe TAroBbIX
6aTapeli (6aTapen TON/IMBHbIX 3/1IEMEHTOB, KOHAEHCATOpPbl), MOTYT ObiTb OTK/HOYEHbI Ha CBOMX BbiBOAAX OT
3HEPreTUYEeCcKO CMCTEMbI; €CIN OHWM OCTalTCA NOAK/IHYEHHbIMU, BblpaboTka 3/1eKTPUYECKO IHEPrUnN [OMXK-
Ha ObITb OTK/OYEHA;

C) BCEe 4acTu, HaxoAswmecs nog HanpsxeHnem, H6anaHca 3HEPreTUYECKUX CUCTEM Kiacca HanpsKeHus
A [ONXHbI BbITb COEAUHEHBI APYT C APYFOM;

d) BCe OTKpbITbie MpPoOBOASALIME 4YACTU IHEPrEeTUYECKUX CUCTEM Knacca HanpskeHuss A [ONKHblI ObiTb
NOAK/TIOYEHbBI K 3/IEKTPUYECKOMY LIACCHU.
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MpunoxeHve A
(cnpaBo4HOE)

CBefleHNs1 0 COOTBETCTBUMN CCbIJIOUHbIX MeXAyHapoAHbIX CTaH4apToOB
MEeXrocyapCTBEHHbIM CTaHZapTam

Ta6nuuya OA 1

O603Ha4YeHne CCbISIOYHOro

CteneHb O603Ha4YeHne 1 HauMeHoBaHue COOTBETCTBYHOLLETD
MEXAYHAPOAHOTO COOTBETCTBUA MeXrocyaapCTBeHHOro crtaHgapta
CTaHgapTa
*
ISO 20653 —
IEC 60227-1 FOCT IEC 60227-1—2011 «Kabenu ¢ NoaMBUHUAX/IOPUAHON U30-
T nsaymei Ha HOMUHaTbHOEe HanpsbkeHne go 450/750 B BkIHOUMTENb-
Ho. YacTb 1. ObLime TpeboBaHUs»
IEC 60245-1 FOCT IEC 60245-1—2011 «Kabenu c pe3vHOBOI M30MsAuuein Ha
HOoT HOMUHasIbHOe HanpsixeHue o 450/750 B BknounTensHo. Yactb L
O6Lwpne TpeboBaHNS»
IEC 60990:2016 oT [OCT IEC 60990—2023 «MeToabl M3MepeHNs Toka MPUKOCHOBE-

H/A N TOKa 3alMTHOIro nNpoBoAHUKa»

* COOTBETCTBYIOLLMIA MEXIOCYAAPCTBEHHbIN CTaHAAPT OTCYTCTBYET. [l0 ero NpuHSTUS PEKOMEHAYETCS MCMOJIb30BaTb
NepeBo/, Ha PYCCKWiA A3bIK AaHHOTo CTaHAapTa.

MpumevyaHne — B HacToswwen Tabnuue UCNoMb30BaHO Creaylollee YC/I0BHOE 0603HaYeHMe CTEMNeHn COoOoT-

BETCTBMA CTaHAapTOB:
- OT — naeHTU4YHbIE CTaHaapThbI.
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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 (Busky, LiTencesibHble PO3eTkU, COeAVHUTENIM N BBOAbI ANS 31EKTPO-
Mobuneii. KoHaykTMBHas 3apsagka anektpomobunein. Hacte 1. O6wme TpeboBaHus)
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YOK 629.326:006.354 OKC 43.140

KnioueBble crioBa: monegbl, MOTOUWK/bI, 3/1€KTPO6E30NacHOCTb, 3/IEKTPUUYECKOE LIACCK, COMPOTUBIIEHNE
N30M1A9UMKN, ypaBHUBaHWE NOTEHUNANOB, 6anaHc 3N1eKTPUUECcKoin Lenu
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