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MNpeancnoBue

1 NOArOTOBIEH HekoMmepueckol opraHusauuein «HaunoHanbHasa accounauusa npoussogutenen
ncrouHnkos Toka «PYCBAT» (Accounaumsa «PYCBAT») Ha ocHoBe COBCTBEHHOrO NepeBoaa Ha pycCKUiA A3bIK
aHrMoA3sbIMHOW BEPCUM CTaHAapTa, ykasaHHOro B NyHKTe 4

2 BHECEH TexHuyeckum komuteTom no craHgapTtusaumm TK 044 «Akkymynatopbl u 6atapev»

3 YTBEPXAEH W BBEAEH B OENCTBUE Mpukasom ®eaepanbHOro areHTcTsa N0 TEXHAYECKOMY
perynupoBaHuio U meTpornorum ot 12 oktabpa 2016 r. Ne 1379-ct

4 Hacroawmi ctaHgapT uaeHTUYEeH mexayHapoaHoMmy ctaHaapty NCO 6469-1:2009 «TpaHcnopT
DOPOXHBIN Ha anekTpu4deckon Tare. TpebosaHua 6esonacHocT. HacTb 1. Cuctema xpaHeHUs SHEPrun akky-
MynsaTopHble  GopToBblie»  (ISO  6469-1:2009 «Electrically propelled road vehicles — Safety
specifications — Part 1: On-board rechargeable energy storage system (RESS)», IDT).

Mpu npuMeHeHUN HacTosILLero cTaHaapTa pekoMeHAyeTCA UCNOMNb30BaTh BMECTO CCbINIOYHBIX MeXay-
HapoAHbIX CTaHAAapTOB COOTBETCTBYIOLLIME UM HauuoHanbHble cTaHaapTel Poccuiickoin deaepaumnu, ceege-
HUS O KOTOPLIX NPUBEAEHDI B AOMOHATENBLHOM NpUNoXeHnn A

5 BBEJEH BMNEPBbLIE

6 HekoTopble MONOXEHUs HacTOsIWEro craHgapTa MOryT SABNATbCA 0ObeKTamu MaTeHTHLIX Mpas.
MexayHapoaHas opraHusaums no craHgaptusaumm (MCO) He HeceT OTBETCTBEHHOCTW 3a UAEHTUUKaLMIo
nogoOHbIX NaTeHTHBIX NpaB

lpasuna npuMeHeHus1 Hacmosiwea2o cmaHlapma ycmarosnerbl 8 FTOCT P 1.0—2012 (pasden 8).
UHpopmauusi 06 UsMeHeHUsIX K Hacmosuwemy cmaH@apmy ny6rnukyemcsi 8 exxe200HOM (110 COCMOSIHUIO Ha
1 sHBaps1 mekyuwie20 200a) UHhopMayUOHHOM yKka3zamerne «HayuoHanbHblie cmaHdapmbl», a oghuyuanbHbIl
meKcm usMeHeHUl U rornpasok — 8 eXeMeCsIHHOM UHGOPMaUUOHHOM yKazamene «HayuoHarbHblie cmaH-
Oapmbi». B criyqae nepecMompa (3aMmeHbl) Uiy OmMeHbl Hacmosueeo cmaHdapma coomeemcmeyioujee
ysedomiieHue 6ydem orybriukogaHo 8 brikallueM 8bifTycKe eXeMeCcsIYH020 UHhOPMaUUOHHO20 yKazamens
«HauyuoHarnbHble cmaHdapmei». Coomeemcemeyroujas uHpopMayus, yeedoMneHue u mekcmsl pasmeuja-
omcsi makxe 8 UHgopMauuoHHoU cucmeme obuje2o nofnb3osaHus — Ha oguyuansHom catime ®edeparis-
HO20 a2eHmcmea 1o MexXHUYECKOMY peaynuposaHuio u mempoJsiozuu 8 cemu MiHmepHem (www.gost.ru)
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HAUWOHANBbHBIA CTAHJOAPT POCCUUCKOMN @GEJEPALUU

TPAHCMNOPT OOPOXHbIA HA 3NEKTPUYECKOW TAIE

Tpe6oBaHus 6ezonacHoOCTU
YacTtb 1
CucTeMbl XpaHeHUs1 3HEPTUM aKKyMYNATOpHble GopToBble

Electrically propelled road vehicles. Safety specifications. Part 1. On-board rechargeable energy storage systems

Oata BBegeHna — 2017—01—01

1 O6nacTb NnpuMeHeHus

HacTtoswwii ctaHgapT ycTaHaBnuneaeT TpeboBaHWUA 6€30MacHOCTU K akKyMYSISATOPHBIM CUCTEMaM Xpa-
HeHust aHeprn (CXJA), Haxoaswwmxest Ha 6opTy TPaHCMOPTHLIX CPEACTB Ha 3NEKTPUIECcKor Tare, B TOM Y1C-
ne K akkymynaTopHbelM GaTtapesam anektpomobunen (OMA), CXBA anektpomobunein Ha TOMMBHBLIX
anemeHTax (AMT) v rubpuaHbix anektpomobunen (AMI), ana obecneyeHnsa 3alnTbl MOAEA BHYTPU U BHe
aBTOMOGUIIS U OKpyXKatoLle i cpeabl. MaxoBuKky He BKNoYeHbl B 06nacTb npumeHeHus atori yactn UCO 6469.

HacToswmin ctangapT He pacnpoctpaHsieTcs Ha CX3A 4nst MOTOLMKIOB U TPaHCNOPTHBIX CPeAcTB, He
npeaHasHaveHHbIX AN NCMONb30BaHUS B KAYECTBE AOPOXKHbIX, TAKUX KaK NOAbEMHO-TPAHCMOPTHBLIE MALLUHbI
WM BUITOYHBIE NMOTPY34NKN.

CrangapT ycTaHaBnusaeT TpeboBaHna Tonbko k CXOA Ans TpaHCNopTHBIX CPpedcTB Ha 3MeKTpUYeckon
TAre ¢ 3NeKTpUYECcKNMK LiensiMy HarnpsixkeHus krnacca B (cm. 3.18).

CrangapT He ycTaHaBnvBaeT TpeboBaHns 6e30nacHOCTU A4S nepcoHana, y4acTByoLWero B Npousso-
ACTBE, TEXHNYECKOM OBCMYXUBaHUU N PEMOHTE.

2 HopmaTuBHbIe CCbINIKK

B HacTosiLem cTaHaapTe UCMONb30BaHbl CCbIMIKA Ha cneaytolme ctaHgapTbl. [N AaTnpoBaHHbIX CCbl-
MoK cneayeT Mcrnonb3oBaTb TOMLKO YkazaHHOe usfaHune, Ans HedaTPOBaHHbIX CCbIMOK cneayeT UCMonb3o-
BaTb NocneaHee U3gaHune ykasaHHOro JOKyMeHTa, BKNoYasi BCe MorpasKul.

ISO 6469-3 Electric road vehicles — Safety specifications — Part 3: Protection of persons against
electric shock (TpaHcnopT AOPOXHbLIN Ha 3nekTpuyeckol Tare. TpebosaHusa 6esonacHocTn. YacTs 3. 3awuTa
nepcoHana oT NopaXeHWUst 3NIEKTPUHECKAM TOKOM)

ISO 7010 Graphical symbols — Safety colors and safety signs — Safety signs used in workplaces and
public areas (Cumsonkl rpacgpuyeckue. LiBeta u a3Haku 6esonacHocTy. 3aperncTpupoBaHHble 3Haku besonac-
HOCTW)

ISO 20653 Road vehicles — Degrees of protection (IP-Code) — Protection of electrical equipment
against foreign objects, water and access (TpaHcnopT 4opoxHblil. CTeneHu sawuthl (IP-code). 3awurta anek-
TpooBopyAoBaHUA OT MOCTOPOHHUX 06BEKTOB, BOALI 1 A4OCTYNa)

3 TepMuHbI 1 onpeaeneHus

B HacTosiIleM cTaHdapTe NpuMeHeHbl criefytolne TepMUHBl C COOTBETCTBYIOLNMU orpeaeneHUAMU:
3.1 BcnomoraTtenbHas anekTpu4yeckas cuctema (auxiliary electric system): boprosas cuctema aBTo-
MoBuns nHas, YeM ABUraTeslbHas ycTaHoBKa, koTopas paboTaeT Ha 3NeKTPUYEeCKon 3Hepruu.

W3panne ocmumnansHoe
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3.2 akkymynATopHbIN anekTpoMmobune; OMA (battery electric vehicle; BEV): Snektpuyeckoe TpaHc-
nopTHOEe CPeACTBO, AN NpUBeAeHUs B ABMKEHNE KOTOPOro B Ka4ecTBe eAUHCTBEHHOro UCTOYHUKA 3HEPrn
Mcnonb3oBaHa akKyMynsTopHas Tarosas 6atapes (3.17).

MpumedyaHune—A6b6pesnatypy IMA obblvHO cokpalatoT Ao OM.

3.3 npoBogsAwan YacTb, NpoBodHUK (conductive part, conductor): YacTb KOHCTpyKLMK, cnocobHast
NPOBOANTb 3MEKTPNYECKNA TOK.

3.4 pnuHa nyTHU yTeuku (creepage distance): Kpatyaniee paccTosiHue BAOMb NOBEPXHOCTU TBEPAOTO
N30NSAUMOHHOro MaTepuana Mexay AByms NpoBoasLWMMK YacTamm (3.3).

3.5 npsimoi koHTaKT (direct contact): KoHTakT niogei ¢ TokoBeayLWUMM YacTAMN.

3.6 anekTpuyeckoe Wwaccu (electric chassis): SnekTpnyeckn coegnHeHHbIe NPoBoAsLLMe YacTu aBTo-
MoGWIA, NoTeHLMan KOTOPbIX ABMSETCS ONOPHBIM.

3.7 anekTponpuog (electric drive): CoveTaHne TArosoro AsuraTtenst U CBA3AHHOW C HUM CUIIOBOW
3NeKTPOHWKM AN NpecbpasoBaHNa 3NEKTPUYECKO S3HePrM B MEXaHNYeCKyto 1 Hao60opoT.

3.8 anekTpoaHepreTuyeckas cuctema (electric power system): SnekTpudeckas Lenb, cogepxallas
NCTOMHWUKA 3NEKTPUYECKON 3HEPrun (Hanpumep, CTEKU TOMMMBHLIX 31emMeHToB, 6aTapen) (3.17).

3.9 TpaHcnopTHOe cpeACcTBO Ha anekTpuyeckon Tare (electrically propelled vehicle): TpaHcnopTHoe
CpeacTBO C OOHUM UM HECKOTbKMMUK anekTponpusogamu (3.7) Ans npuBeeHnst ero B ABWKEHME.

3.10 oTkpbITasa npoBogsALan YacTb (exposed conductive part): [NMpoBoasias YacTb, 40 KOTOPON MOX-
HO KOCHYTbCS UCNbITaTenbHeIM 30HAoM, cM. MCO 20653.

3.11 anekTpomMo6uMNb Ha TonnuBHbIX 3anemeHTax; OMT (fuel-cell vehicle; FCV): dnekTpuyeckoe
TpaHCnopTHOE cpeacTBO, AN NPUBEAEHUS B ABWKEHNE KOTOPOro B KAYECTBE NCTOYHMUKA 3HEPTUN UCNONBL3O-
BaHa cucTemMa TOMMBHBIX 3/IEMEHTOB.

MpnmeyaHune—3MT gnsa npyeegeHVsa B ABMXKEHME TPAHCMOPTHOIO CPEACTBA MOXET AOMNONHUTENBHO UMETh
CX3A vinn MHOWM NCTOYHWK 3HEPruK.

3.12 rnbpuaHbI anekTpoMmo6unk; DM (hybrid electric vehicle; HEV): TpaHcnopTHoe cpeAcTBo, AN
NpUBeaeHUs B ABWKEHNE KOTOPOro UCMOMb30BaHa 3HEPTUA OT ABYX UCTOYHUKOB: OAHWUM U3 KOTOPBIX IBMSIETCSA
CX3A (3.16), a gpyrum — ntoboin BUA TONNMBA.

Mpumep — TunuyHbIMu Npedcmagumensmu siensIOMcsl deu2amenu 6HYMpPeHHe20 C20PaHuUsi U cucmembi
monnueHbIX an1eMeHmoe.

3.13 cucrtema KOHTponsa conpoTuBneHus usonauum (insulation-resistance monitoring system): Cuc-
Tema, KoTopas NepuoanM4ecki UM HenpepbiBHO KOHTPOMMPYET COMPOTUBIIEHWE U30NSLUU MexXay TokoBeay-
LMK YacTsimu (3.14) 1 anekTpuyeckum wwaccu (3.6).

3.14 TokoBeayuwas yacts (live part): [NpoBogHUK UNK NpoBogsilas YyacTb (3.3), npeaHasHayveHHaa npu
06bIYHOM 1cnonb3oBaHWM A4ns paboTbl Nog HanpsXkeHWeM.

M punmeyanne— «loag HanpskeHMEM» O3HAYAET, YTO TAKOW NPOBOAHWK UM NPOBOASILLLANA HaCTb MOXET UMETb
ANEKTPUYECKNII NOTEHLMAn OTHOCUTENBHO 3MeKTPUYecKkoro waccw (3.6).

3.15 makcumanbHoe paGouee HanpsbkeHue (maximum working voltage): HauGonbwee 3HaveHune
nepemMeHHoro cpefHekBagpaTUYHOroO HanNpPsPKEHUS UK MOCTOSIHHOTO HaMpPsBKeHUs!, KOTOPOe MOXEeT BO3HUK-
HYTb B 3NEKTPUYECKON cucTeme npu frobbix HOpMarbHbIX YCMOBUAX 3KCMyaTaLMu B COOTBETCTBUN C TEXHU-
YeCKUMN YCNOBUAMU U3roToBuUTensl, bes yueta nepexoHblX NpoLLeccoB.

3.16 cucrtema xpaHeHUA 3Hepruu akkymynartopHas; CXOA (rechargeable energy storage system;
RESS): MNepe3sapsaxaemas cucteMa, KotTopasi XpaHUT 3EKTPUYECKYI0 3HEpruto Ans nocneayowero Ucnonb-
30BaHuA.

lpumep — AkkymynsimopHbie 6amapeu, KOHOeHCamophbi.

3.17 taroBaa 6Gartapesn, akkymynaTopHasi 6atapes (traction battery, propulsion battery, battery):
CoOBOKYNHOCTb BCEX TArOBbIX aKKyMYNATOPHbIX BaTapei, KOTopble 3NeKTPUYECKA COeAUHEHbI, ANA TOro, YTo-
661 06ecneunTb NUTaHWe ANEKTPONPUBOAOB U, BO3MOXHO, BCIOMOraTeNbHbIX afekTpudeckux cuctem (3.1).

3.18 HanpsbkeHue knacca B (voltage class B): 3HaueHns pabouero HanpsbkeHUs 3MeKTPUYECKUX KoM-
NOHEeHTOB UNW uenen B Npeaenax: cebiwe 30 n He 6onee 1000 B (cpegHekBagpaTUYHOE 3HA4YEHWE ) NepeMeH-
Horo Toka; cabiwe 60 1 He 6onee 1500 B nocTtosiHHOro TOKA.

Mpumeyanune—ITlogpobHo cm. UCO 6469-3.
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4 YcnoBwua skcnayartayuu

Tpe6oBaHusa 6e3onacHocTu CXIA LO/MKHbI BbITh COBIOAEHbI BYCMOBUSX 3KCNAyaTaLMm TpaHCNoOpTHO-
ro CpeAcTBa, A/ KOTOPOro OHa MpeAHasHauyeHa.

MpumeyvyaHne — CMm. ykasaHua B ICO 167501>

5 MapkupoBka

CX3A, aABnsawLwasncsa YacTbio 3/1EKTpUYECKOli Lenn knacca B, gomkHa
6bITb MapkupoBaHa CUMBOJIOM, MPUBELEHHbIM Ha pucyHke 1. LiBeT dhoHa
CUMBOSA A0/IKEH ObITb XeNTbiM, 06pamneHne 1 uBeT CTPEsKM AO/MKHbI ObiTh
yepHbIMK B cooTBeTCcTBUM ¢ MCO 7010.

OTOT npeaynpexpanLwmnii 3Hak fO/DKEH ObiTb BUAEH MNpu AOCTyne K

CX3A. PucyHok 1 — MapkunpoBka CX2A
6 TexHuyeckue TpeboBaHuA

6.1 ConpoTuBsieHUe nU3onaynm

6.1.1 O6wure NONOXKeEHUA

M3mepeHne conpotusneHnsa mnsonaumm CX3A npoBoAAT BMECTE C KOMMNOHEHTaMW, PacrnosioXXeHHbIMN
BHYTPM KOXyxa CX3A, Hanpumep, € yCTPONCTBAMW MOHUTOPUHra TemnepaTypbl UM yCTPONCTBAMWU KOHAULU-
OHMPOBaHUA TeMnepaTypbl U XUAKOCTU (MPU HANUuun).

O6e kneMmmbl CX3A, Kak npaBusio, UMEeT pasHble CONPOTUBAEHMA nsonaunn (Am n R]2, cM. pucyHOK 2)
OTHOCWUTENbLHO 3JIEKTPMUYEcKoro waccu. Mo coobpaxeHnsm 6e30NacHOCTU HauMeHbluee U3 HUX CUUTaT
conpoTuBieHnem mnsonsaumum CXDA, KOTOPOe pacCUUTLIBAKOT C NOMOLLbIO 3HAYEHUI HAMPSXEHUA, N3MEpPEH-
HbIX NPU HaNPSHXXEHUN UCMbITAHUSA, PABHOM HaMpPsXeHUIo 3apshkeHHon CXDA.

6.1.2 lMpeaBapuTesnibHaa 1 cTabunusvpyrollas Bblaepxka

[Ons namepeHus conpoTueeHns nonaunun CX3A BHyTpu TpaHcnopTHoro cpegcTtea (CX3AycTaHoBe-
Ha A4N8 HOpMasbHOW akcnayatauumn) o6e cunoBble knemmbl CXDA OOMKHbI OblTb OTCOEAUHEHbI OT 3/1IEKTPU-
4eCcKOoW CHM0BOW Lenu 1 N6bIX APYrMX BHELHUX Leneii.

KOHTaKTHble rpynmnbl BHYTPEHHUX BCNoMOraTesibHbIX cuctem CX3A, KoTopble 3annuTaHbl OT UCTOYHUKOB
Toka 3a npegenamu CX3A (Hanpumep, BcnomoraTesnbHbix 6atapeli 12 B), AO/MKHbI 6biTb OTK/IOYEHbI OT
BHELUHEro UCTOYHMKA NUTaHUA 1 NOAK/IOYEHbI K 3N1EKTPUYECKOMY LLIACCH TPaHCNOPTHOIO CpeAcTBa, 3a UCKII-
YeHWEM KOHTaKTHbIX rpymnn, KoTopble Heo6XxoauMbl A5 akTuBauun CX3A (Hanpumep, NOAKIHOYEHUEM aKKy-
MY/IATOPOB BHYTPW TATOBOI 6aTtapen Ha KOHTaKTbl MUTaHus).

[Onsa namepeHnsa conpoTusneHns nsonaummn CX3A BHe TpaHcnopTHoro cpenctea (CX3A kak aBTOHOM-
Has cuctema) afieKTpuyeckoe waccu A0MKHO 6bITb CMOLENINPOBAHO NOCPEACTBOM 3/1EKTPUYECKOrO NPOBOA-
HVKa, HanpuMep, MeTann4yeckol NAacTuHbl, K KOTopoin CX3A fonxHa 6biTb NpUcoeguHEHa ANA Hanny4dLwero
COOTBETCTBUA COMPOTUB/IEHUS MexXAy KOXyXoM CX3A 1 aneKTpuyeckum Laccu aBToMOO6MASA C NMOMOLLbIO
CTaHAapTHbIX NPUCNOCco61eHN ee MOHTaxXa.

Mepen nsmepeHnem CXIDA noaseprawoT npegBapuTesibHOMY nepuogy BbIAEPXKM NpU Temnepartype
okpyxatwuiei cpegbl (5 +2) °C He MeHee 8 4, C NocneayLWMM NepMogoM CTabuIN3NPYHLLEN BblLEPXKN B
TeyeHne 8 4 Npu Temnepartype okpyxarwwei cpeabl (23 + 5) °C, BnaxHoctn 907° % un atmocepHOM gaB-

neHumn ot 86 go 106 kMa ansa Toro, 4Tobbl 4OCTUYb TOYKN POCHI.

AnbTepHaTVBHble MapameTpbl NepruoAoB NpeaBapuTeNbHON 1M cTabunuanpyoueli BblAepXek Bbibupa-
10T MpU YCNOBUWN Mepexofa vyepes TOUKY POCbl BCKOpEe Moc/ie Havyana BTOPOro nepuoga. YUnTbiBalOT Takxe
YCNOBUA UCNOJIb30BaHUA KOHKPETHbIX TUNoB CX3A.

1) B opurnHane ctaHgapTa CCblfika He ykasaHa B KayecTBe HOpMaTuBHOI. [lelicTByIOT:

ISO 16750-1:2006 Road vehicles-- Environmental conditions and testing for electrical and electronic equipment —
Part 1. General;

ISO 16750-2:2012 Road vehicles — Environmental conditions and testing for electrical and electronic equipment —
Part 2: Electrical loads;

ISO 16750-3:2012 Road vehicles — Environmental conditions and testing for electrical and electronic equipment —
Part 3: Mechanical loads;

ISO 16750-4:2010 Road vehicles — Environmental conditions and testing for electrical and electronic equipment —
Part 4: Climatic loads;

ISO 16750-5:2010 Road vehicles — Environmental conditions and testing for electrical and electronic equipment —
Part 5: Chemical loads.



FOCT P MCO 6469-1—2016

Ecnn Bo3MoxHO, CX3A f0/mKHa 6bITh 3apshkeHa 40 MakCUMasIbHON CTENEHN 3apsXXeHHOCTU, PeKOMEH-
[OBaHHOI n3rotoBuUTENEM aBTOMOOUNA/CXIA.

Mpu n3MepeHusix BHyTPM TPAHCMOPTHOTO CpeacTsa B criyyae, ecnm CXDA 3apskaeTcs TObKo oT 6op-
TOBbIX MCTOYHWNKOB 3HEPTMU, TO OHA A0/MKHA ObIiTb 3apshkeHa [0 60l CTENEHN 3apsHKEHHOCTU, NOAX0AsLLEeNn
ONA U3MepeHuin, B npefenax HOpMasbHOro YpPOBHA (OYHKLMOHMPOBAHWSA, Kak onpefeneHo U3rotoBuTesnem
TPaHCMOPTHOro CpeAcTBa.

BonbT™MeTp nnv nsMepuTesbHbIA NpMbop, NCNoAb3yeMmblli AN U3MepeHuii, 4OKEH UMETb BHYTPEHHee
conpoTtmBneHne 6onee 10 MOMm.

6.1.3 MopAnoK NnpoBeAeHNs N3MEPEHUI

ConpoTvBieHNe U30NALUUN U3MEPSIOT B TeYEHWe CTabunmnsnpylowero nepuoga BblAepXKu, Mpu KOTO-
poM MOXeT ObITb OnpefeneHo HauMeHbLlee 3HaYeHne COnpoTUBEHUS.

Ecnu nepekntoyaTenn ToKoB 6atapen MHTerpupoBaHbl co CX3A, OHY A0MKHbI ObITb OTK/IIOHYEHbI BO Bpe-
MA n3MepeHus. lpoueaypa AN1A KaKAoro U3MepeHusa 3akIivyaeTcs B C/eAyloWemM [CM. TakkXe PUCYHOK 2 U
ypaBHeHus (1) n (2)].

Heob6xoaMmo N3MepuTb HaMPSHXXEHUS MEXAY KaXAoin kneMMoii CX3A 1 3N1eKkTpUYeckMM Liaccu aBToMo-
6unsa. bonbluee 3HaUYeHne HanpshkeHuss 0603HavaoT Ll , MeHbllee — U\ 1 aBa COOTBETCTBYIOLLMX CONPOTUB-
nexva mnsonauumn Ril n Ra = R|.

MpumeyaHne — Ra— HavmeHblUee CONPOTUB/IEHNE U3ONALUN U, C/Ief0BaTe/lbHO, OHO SBASETCA CONPOTMB-
neHvem unsonsaumm CX3A Rt

Heobxogmmo f06aBuTbL M3MepPUTENbHOE conpoTus/ieHe RO 1N3BECTHOrO HOMUHaNA NapasifieNibHo S 1
n3meputb Hanpsxexma U2 n U2.
Mpn n3MepeHusix ucneiTaTesibHoe HanpsXeHue O0/HKHO ObITb CTabUbHbLIM.

MpumeyaHune — TeopeTuyeckn BennunHa conpotueneHns RO He MMeeT HMKAKOro BINSIHUS Ha pacyeTHble CO-
npoTuBneHns usonsuymm. OgHako RO BbIGMpatoT TakK, YTO6bI M3MepsieMble HaMPsXKEHUs Kak MOXHO 60/blle NOBbICUN TOY-
HOCTb pPacCyYeTHOro COMPOTUBNEHUS u30NAUMU. [loAXOASWNUM ABMAAETCA 3HAYeHWe CONpOTMBAEHWMA B [AuanasoHe
100—500 Om/B pabouyero HanpshxeHnsa CXDA. 3HayeHne [O/MKHO ObiTb M3BECTHO C MOTrPELIHOCTLI0 He 6onee 2 %.

ConpoTuBneHne nsonaumm Rt paccumTbiBatoT, Ucnosfib3yst RO 1 Tpu 3HauYeHna HanpsbkeHus Ub U\ 1 U2

Mo ypaBHEHMIO
n2

R; = RnUI 131 D

no Vln)

MpumeyvyaHne — Bnepsom nsgaHun ctaHgapTta ypasHeHune (1) HasblBanoCb a/lbTEPHATUBHBLIM, a CTaH4apTHoe
ypaBHeHne ABMANO0Ch TOMbKO NPUBAMKEHNeM, KoTopoe 6bi/10 yAasneHo B HacTosWeM u3faHun. YpaBHeHue (1) Takke uc-
nonb3osaHo B SAE J1 766 n FMVSS 305, HO 4aCTU4YHO C APYTMMU UHAEKCAMMU.

R; Takke MOXHO paccunTaTb, ncnosblys RO 1 Bce yeTbipe 3HadeHus HanpshkeHus Ub U\, U2 1 U2, npu-
MeHsa ypaBHeHne

2
q = 2

' CX2A CX32A

1 1

a) usmepeHue (g wn L\ b) pob6asneHne RO u namepeHne U2 n U2,
1— anekTpuyeckoe Lwaccy

PucyHOK 2 — CXeMbl N3MEPEHNs COMPOTUBEHUS U30NSLUN
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MpunmevaHunAa
1 Rjl n Ri2— dmKTVMBHbIE CONPOTUBAEHUS U30NALUMM MeXAy AByMS Knemmamuy CX3A u waccu.
2 RO— n3mepuTesibHoe COMpoTUB/IEHME.

ConpoTuBaeHNE WU30NALUN MOXEeT ObiTb OnpefeneHo APYrMM MeTO4OM C WCNOo/b30BaHWeM [pyroro
n3MepuTesIbHOro 060pyaoBaHnUsA, ecnu pesynbTaTbl 6yAyT 3KBUBANIEHTHbI WIN UMETb YETKYI0 KOPpPensuuo ¢
M3MEpPEeHHbIMW, KaKyka3aHo Bbllle 3HAYEHUAMU, HaNpuUMep, C NOMOLLbLIO CUCTEMbI MOHUTOPUHTA CONPOTMBIE-
HUS U30NSALUN, PACNOSIOKEHHON BHYTPU unu cHapyxmn CX3A.

6.1.4 Tpeb6oBaHus

Ona CX3A, He BCTPOEHHOI B 0OLWYHO Lienb, OTHOWEHMWE CONPOTMBAEHNA nlonaunm Rtk makcumanbHoMy
pa6oyemy HanpsxeHunto CX3A f0/MKHO 6bITb He MeHee 100 OM/B, ecnu HeT Lenu NepeMeHHOro Toka, uau He
MeHee 500 Om/B, ecnu ecTb Lenb NEPEMEHHOr0 TOKa. 9TO COOTHOLWEHME AO0/MKHO 6biTb CTabUNbHLIM Ha Npo-
TAXKEHUN BCEro XW3HeHHOro uukna CX3OA 6e3 AONO/IHUTENbHON 3aluTbl B Lenu nepeMeHHoro Toka. Ecnu
CX3A vHTerpuposaHa B 06L Y0 3/1EKTPUYECKYIO LeMNb, BO3MOXHO Heo6XxoAuMbl 60nblive 3HAYEHUS COMPO-
TUBMTEHUA N30NALNN.

MpumeyaHunna

1 fononHutenbHble cBegeHns 06 nHTerpauum CX3A 1 0 4ONOMHUTENBHO 3aLuMTe B Len NnepeMeHHoro Toka cv. B
NCO 6469-3.

2 CHwXeHvie ConpoTUB/IEHNS U30NALMN MOXETObITb06YC/T0B/IEHOCTAPEHNEM HEKOTOPLIXTUMOBAKKYMY/IATOPOB.

Ecnu conpoTtuBneHne u3onauuu BCei CUNOBON Lenu, U3MEPEHHOe C NOMOLLbI0 CUCTEMbI MOHUTOPUHTA
CONPOTUB/IEHNS N30/1LMM HA GOPTY TPAHCNOPTHOrO CpeAcTBa, COOTBETCTBYeT TpeboBaHusam NCO 6469-3, To
n3mepeHune conpoTusaeHnsa nsonsaumm CX3IA Kak OTAe/IbHOTo KOMMNOHeHTa no 6.1 He NPoBOAAT.

6.2 3a30p 1 paccToAHUE yTeukn

B aTom nogpasgene pacCMOTPEHbl ONONHUTE/NIbHbIE ONACHOCTU TOKA YTEUYKN MeXay COefUHUTEebHbI-
MU KnemMmamu CX3A, BkAUYasa Nobble NogCOeANHEHHbIE K HUM TOKONPOBOASLLME KpENeXHble npucnocobne-
HVUA ¥ No6ble TOKONPOBOAALLME YACTW, M3-3a pUCKa YTEUYKM 3NeKTponuTa Wanu AUaneKTpuyYeckoin cpenbl npu
HOPManbHbIX YCNOBUAX 3KCnayaTauum.

OTOT nogpasfen He pacnpocTpaHsAeTca Ha cryyaun, Korga MakcumasnbHoe paboyee HanpsKeHne meHee
60 B nocTosiHHOrO TOKa.

KoHcTpykunsa CX3A pgomkHa cooTsBeTcTBoBaTtb MOK 60664-1 n He gonyckaTb YyTeUYKM 3nekTposuTa.
Ecnu yTeuka 3n1ekTpoinTa MoXeT Npon3oiTu, TO pekoMeHAyeTcs, 4To6bl paccTosiHne yTeukn d COOTBETCTBO-
Baso ykazaHHOMY Huxe (CM. pucyHok 3). CTeneHb 3arpAA3HeHns — xapaktepHasa Ana suaa npuMeHeHus.

a) B cnyuae, ecnu paccTosiHWe yTeuykn mMexay ABYMS KOHTakTHbIMWU rpynnamu nogkawoyeHmns CX3A

d >0,2517 +5,
roe d — paccTosiHue yTeuku, U3MEepeHHOoe Ha UCMbITyeMbIX CX3A, MM;
U — wmakcumanbHoe pa6ouee HanpshkeHne Mexay ABYMsS NOACOEAUHUTE bHbIMU KOHTAKTHBIMM rpynna-

Mu CX3A, B.
b) B cnyuyae, ecnu paccTosiHue yTeuku Mexay TOKOBeAYLWUMUN HYacTaMU U 3/IEKTPUYECKUM Lwaccu

d>0,1251/+ 5,

roe d — paccTosiHMe YyTeUYkn Mexay TOKOBeAYLLel 4acTbio M 3/IEKTPUYECKUM LIacCu, MM;
U — wmakcumanbHoe paboyee HanpshkeHne Mexay ABYMS MoACOeAMHUTENbHbIMW KOHTAKTHbIMKU rpynna-
Mn CX3A, B.

MWHUManbHbIN 3a30p MeXAy NPOBOASALMMU NOBEPXHOCTAMMW AO/MKEH ObiTb 2,5 MM.

1— ToKOMpoBOAALLME NOBEPXHOCTU; 2 — pasbeMbl KOH-
TakTHbIX rpynn (c6opok CX3A nam CX3A); 3 — pacctosi-
HUe yTeuku; 4 — 3a3op

PucyHok 3 — PaccTofHue yTeukun u 3a3op
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6.3 Tpeb6oBaHuA k BbIGpocaM BpeAHbIX rasoB U BELLECTB

[ns npegoTepalleHns B3pbiBa, NoXxapa Wiy onacHOCTeN, CBA3aHHbIX C TOKCUYHOCTLIO, B Criyvae BO3-
MOXHOCTM BblgeneHns CX3A onacHbIX rasoB v ApYrux BeLLecTB, NPUMEHSIIOT criedytolumne TpeboBaHus ¢ y4e-
TOM HOPMarbHbIX YCIOBUIA 3KCNyaTaLmnm 1 OKpyXatoLlen cpeabl.

BosgeicTere Ha BogMTeNs, NaccaXMpCKne 1 rpy3oBble 0TCEKN MOTeHLManbHO ONacHbIX KOHLLEHTpaLnii
B3PbLIBOOMACHbIX ra30B U APYrX BpeaHbIX BELeCTB He AonycKaeTcsl.

WcnonbayliTe NOCNEaHIO BEPCUIO COOTBETCTBYIOLMX HaLMoHanbHbIX/MeXayHapoaHbIX CTaHAapToB U
npaewn, ycTaHaBnmBaoLMX HOPMbI JONYCTUMOrO HakanjMBaeMoro KonmyecTsa BpeAHbIX rasoB v Apyrux
BeLlecTB.

[ns ynpaeneHusi Nepson aBapuiiHOW CUTyauuen AOMKHblI BbiTb NMPedycMOTPeHbl COOTBETCTBYIOLIMNE
KOHTpMepbI.

6.4 BbigeneHue Tenna

TennoeblgenexHue npu No6oii NepBoi HEUCTPABHOCTM, KOTOPOE MOXEeT NPeAcTaBNATb ONacHOCTb A
ntodei, AomKkHO BbITh NpeAoTBPaLLEHO, HanpuUMep, KOHTPOMEM ToKa, HanpPsXKeHUs UK Temneparypsbl.

7 MNpepbliBaHne No TOKY Neperpy3ku

Ecnun CX3A He nvmeeT coBCTBEHHOW 3aLLUTLI OT KOPOTKOrO 3aMblKaHWA, BHELUHWE YCTPOWCTBA 3aLUUThI
OOMKHbI pasopBaTh Lenn CXDA B COOTBETCTBUN C YCNOBUSAMM, YKa3aHHbIMUA U3roTOBUTENEeM TPaHCNOPTHOro
cpeactea u/unn CX3A, 4yTobbl NpegoTBPaTUTL OnacHsble NOCneacTBUA 4NN Nogen, aBTOMOBUNS 1 OKpy>Karo-
Lien cpeasl.

8 CneumanbHble Tpe6oBaHUSA K UCTbITAHUAM, UMUTUPYIOLUM aBapUiiHble
CUTyaLuM TPaHCNOPTHOro cpeacTBa

8.1 3awwuTa noaen B TpPaHCMOPTHOM cpeAcTBe

Cnegaytolme TpebosaHua n TpeboBaHUs 6.3 AOIDKHBI ObITb BLINOMHEHbI NMPU UCTIBITAHUAX, UMUTUAPYIO-
LLMX aBapUiHble CUTyaL/Mu TPaHCMOPTHOro CpeAcTBa, B COOTBETCTBUM C TpeboBaHMSAMU HALMOHANbHBIX U/Unn
MeXayHapoAHbIX CTaHAapTOB UIU pernameHToB.

M pwumeuyaHune — Ecnu HeT HauMOHaNbHLIX/MEXAYHAPOAHbLIX CTAaHAAPTOB, MOTyT ObITb NPUMEHEHBI NpoLeay-
pbl UCTMbITAHWUIA U3FOTOBUTENS:

a) ecnu CXBAHaxoauTcs 3anpegernamm canoHa TpaHCrNopTHOrO CPeACTBA, OHA He AOMKHA MPOHUKATL B NACCaXup-
CKWUW CaroH;

b) ecnu CXOA HaxoauTcsi BHYTpM carnoHa, ee nepeasuxXeHue JOIKHO 6biTb orpaHnyeHo anst obecnevenusi 6eso-
NacHOCTU BOAUTENS U NacCaXXUPOB;

C) BNaCCaXXWPCKUIA CarioH BO BPEMSI M NOCIE UCTIbITaHUS HE OMKEH NonaaaTh S1EKTPOIUT B CNYy4ae ero yTeuku.

8.2 3awura TpeTbUx nuy,

CX3A 1 ee KOMNOHEHTbI He AOJKHBI ObITh BLIGPOLIEHBI U3 TPAHCMOPTHOMO cpeacTBa Nocne UcnbiTaHUI
B aBapuHON cuTyauuun, Kak ykasaHo B 8.1, ecnm uHoe He ykasaHo A5 3TUX UCNbITaHUA.

8.3 3awuTa oT KOPOTKOro 3aMbIKaHUA

B cny4ae aBapum U cooTBETCTBYOLUX UcnbiTaHui no 8.1 CXBA gomkHa 6biTb 3awuweHa ot nocnea-
CTBUIA KOPOTKOrO 3aMbIKaHUs1.

MNpunmeyanune—[na ygornerBopenusi aToro TpeboBaHnsi MOryT GbiTb UCMONbL30BaHb! YCTPOWCTBA 3aLMThbI
CX3A o1 neperpy3ku no ToKy COrnacHo pasgeny 7.
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Mpunoxenne OA
(cnpaBoyvHOe)

CBeAileHMA 0 COOTBETCTBUU CCbINTOYHbIX MEXAYHapoAHbIX CTaHAapToOB
HauMoHanbHbLIM cTaHpapTam Poccuiickon ®deaepauum

Ta6nwuua JA.1

O60o3HavYeHne CCbINOYHOro CreneHb 0O603Ha4YeHUe U HaMMEeHOBaHWEe COOTBETCTRYIOLLENO
MeXayHapoaHoro craHgapra COOTBETCTBUSA HaLuMoHanLHOro ctaHgapra

ISO 6469-3 — *

ISO 7010 — *

ISO 20653 — *

IEC 60664-1:2007 IDT FOCT P M3K 60664.1—2012 «KoopanHauums naonsuum ansi obopyao-
BaHUA B HU3KOBOJbTHLIX cuctemax. Yactb 1. MpuHumnol, TpeboBaHus n
MCMNbITaHNS»

BETCTBUA CTaHOapTa:

* COOTBETCTBYIOLWUA HALMOHANbBHbLIV CTaHAAPT OTCyTCcTBYeT. [lo ero yTBepXaeHnsi pekoMmeHayeTcs1 MCnornb3o-
BaTb NepeBOd Ha PyCCKUI 513bIK 4aHHOIO MeXAyHapoaHOro ctangapra. [lepeBog 4aHHOro MexayHapogHoro craHgapra
HaxoanTcs B PegepanbHOM MHAOPMAaLMOHHOM (DOHAE TEXHWYECKUX PernaMeHToB U CTaHAapToB.

MpwumedyaHune— BHacToswWwen TabnuLe UCNONb30BaHO CrieAytoLee yCrioBHoe 0603Ha4YeHUe CTeneHn cooT-

- IDT — naeHTWYHbIM CTaHaapT.
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ISO 8713:2005")
ISO 16750 (all parts)
|IEC 60664-1

ECE Regulation 100

FMVSS 305
SAE J1766

Buébnuorpadusn

Electric road vehicles — Vocabulary

Road vehicles — Environmental conditions and testing for electrical and electronic equipment
Insulation coordination for equipment within low-voltage systems — Part 1: Principles,
requirements and tests

Uniform provisions concerning the approval of battery electric vehicles with regard to specific
requirements for the construction and functional safety

Electric powered vehicles: Electrolyte spillage and electrical shock protection

Recommended Practice for Electric and Hybrid Electric Vehicle Battery Systems Crash Integrity
Testing

1) B crapgum nepecmoTpa.

YK 621.355.9:006.354 OKC 29.220.99; OKMn 34 8000

43.120

Kntoyesble cnoBa: TpaHCNopT AOPOXKHLIA, TPAHCMOPT Ha 3NeKTPUYECKON TAre, CUCTEMbI XpaHEHUA SHepruu,
GopToBble akkyMynsATopbl, TpeGoBaHWsA Ge3onacHoCTy

Pepaktop E.B. Anexuna
TexHunyeckun pepaktop B.H. lNpycakosa
KoppekTop B./. Bapenuyosa
KomnbtloTepHas Bepctka J1.A. Kpyzoeoii
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