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Mpeancnoeue

1 NMOAOrOTOBIEH HauuoHanbHoOW accounaunein nNpownsBoauTeneld UCTodHuKoB Toka «PYCBAT»
(Accounauua «PYCBAT») Ha ocHOBe cODCTBEHHOTO NepeBoda Ha PYCCKMIA A3bIK aHIMOA3LIYHOW BEPCUMN CTaH-
dapTa, yKaszaHHoro B nyHkTe 4

2 BHECEH TexHu4eckumMm KOMUTETOM Mo cTanHaapTtusaunm TK 044 «XUMUYecKue WUCTOYHMKA ToKa W
3MEeKTPOXUMUYECKMNE CUCTEMbBI HAKOMNEHNS 3NEKTPUYECKOA IHEPTUN»

3 YTBEPX/EH W BBEJEH B JEWCTBWE MMpukazom ®enepanbHOro areHTCTBA MO TEXHUYECKOMY
perynuposaHuio 1 meTponoruun ot 29 nionsa 2024 r. Ne 985-cT

4 HacTodawmin cTaHgapT naeHTudeH MexagyHapogHomy ctaHgapty M3K 62660-3:2022 «AKKYMynNaTopbl
TNUTUA-UOHHLIE ONS OBUXKEHWSA 3NEeKTPUYEeCKUX OOPOMXKHbIX TPAHCMOPTHLIX cpeacTs. YacTs 3. TpeboBaHns Ges-
onacHocTuy» (IEC 62660-3:2022, «Secondary lithium-ion cells for the propulsion of electric road vehicles —
Part 3: Safety requirements», IDT).

HanmeHoBaHMe HacTosLLero crtaHgapTa M3MeHeHO OTHOCMTENbHO HauMEeHOBaHWA yKasaHHOro mexay-
HapOOHOTro cTaHgapTa 4ns npueBedeHus B cooteeTcTBue ¢ FOCT P 1.5—2012 (nyHKT 3.5).

Mpn NPUMEHEHUM HacTosILLero cTaHgapTa PeKoMeHAyeTCa UCMOMb30BaTbh BMECTO CChINTOYHbIX MeXay-
HapOOHbIX CTAHAAPTOB COOTBETCTBYIOLLME UM HALMOHANBHBIE CTAHOAPTHl, CBEOEHUS O KOTOPLIX NPMBEAEHbI B
JononHUTENLHOM npunoxeHun OJA

5 B3AMEH IOCT P 58152—2018 (M3K 62660-3:2016)

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHa
om 29 uwoHsa 2015 2. Ne 162-03 «O cmaHdapmu3sayuu 8 Pocculickol ®edepayuu». MHpopmayus ob us-
MeHeHUSX K HacmosduwieMy cmaHO0apmy rnybrnukyemcs e exes00HOM (M0 COCMOSAHUK Ha 1 AHeaps meKyuieao
2o0a) uHghopmayuoHHOM yKazamene «HayuoHanmeHble cmaHOapmbi», a oguyuanbHbil MeKcm usMeHeHul
U ronpasok — 8 eXeMecAYyHoOM UHOPMayUOHHOM ykaszamene «HayuoHanbHbie cmaHdapmei». B ciyvyae
rnepecMmompa (3aMeHbl) unu ommMeHbl Hacmosuie2o cmaH@apma coomeemcmayrouwee ygedomneHue bydem
onybnukogaHo 8 6nuxaluweM 6bINycKe eXeMecsyHo20 UHGhoPMayUuoHHo20 ykaszamens «HayuoHanbHbie
cmaHOapmol». Coomeememayow,as UHGhopMayusi, yeedoMIeHUe U MeKCmbl pasMewalmcs makxe 8 UH-
gopmayuoHHOU cucmeme 06wea0 Noab3osaHuUss — Ha oghuyuansHoM calime PedepanbHO20 azeHmcmea fno
MexXHUYEeCKOMY peaynuposaHuro U Memposnoauu 8 cemu MiHmepHem (www.rst.gov.ru)

© IEC, 2022
© OdpopmneHue. ®IBY «UMHcTUTYT cTaHgapTuzayumny», 2024

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

AKKYMYNATOPbI TUTUN-UOHHbIE OANA ANEKTPUYECKUX
OOPOXHbIX TPAHCNOPTHbLIX CPEACTB

Yactb 3

TpeboBaHuA 6e30nNacHOCTU U MeTOAbl UCNLITAHUN

Secondary lithium-ion cells for the propulsion of electric road vehicles.
Part 3. Safety requirements and test methods

Data BeepeHusa — 2025—01—01

1 O6bnacTtb NpUMeHeHnA

HacToswumin cTaHdapT pacnpocTpaHaeTcs Ha NUTUA-UOHHbIE aKKyMynsTopbl M GNoku, npeaHasHaueH-
Hble ONA NpUBEAEeHWs B ABWXeHWUe anekTpomobunen (3M), Bkniovas batapen akkymynatopHbix OM (3MA) n
rmbpuaHeix M (BMIM), v yctaHaBnuBaeT TpeboBaHusa Be3onacHOCTU M METOAbLI UCMbITAHWIA ANS UX MPOBEPKU.

HacToswumi cTangapT ycTaHaBnMBaeT OCHOBHbIE Nokasatenu 6e30nacHOCTM akkyMynsaTOpoB, NCMNOMNb3y-
eMblx B baTapeiHbix 6nokax (BB) n batapeiHbix cuctemax (BC) npy ncnonb3ocBaHWM NO HA3HAYEHKIO, a TaKKe
Mpu aBapumn v BO3MOXHOM HenpaBWbHOM NPUMEHEHWN B XOA4e HopManbHow akcnnyartaunm M. TpeboBaHus
6e30nacHOCTN akKyMynsiTopa B HACTOSALLEM CTAHOApTe OCHOBAaHbLI HA MPednonoXeHUW, YTO aKKyMynsaTophbl
ncnonb3yrTea AomkHbIM obpasom B bb 1 BC B npefenax 3Ha4yeHWin HaNPsKEHUS, TOKa U TeMneparypbl, yka-
3aHHbIX U3rOTOBUTENEM aKKYMYyNATOPOB (pabodas 3oHa akkymynsitopa).

HacTosiumi ctaHgapT He ycTaHasnveaeT TpeboBaHuin 6e30nNacHOCTU akKyMynsaTOPOB BO BPEMS TpaHC-
NOPTUPOBAHWSA U XPaHEHUS.

MpumeyaHus

1 TpeboBaHusa Be3zonacHocTu Ans NUTUK-UOHHLIX BB 1 BC onpefeneHsl B UCO 6469-1. TexHu4yeckne xapaktepu-
CTUKK U TpeboBaHWsa Be3onacHoCTK ANA NUTUR-WOHHBIX BB 1 BC anekTpuyeckux MonedoB U MOTOLMKIOB YCTaHOBMEHbI B
MCO 18243. TpeboBaHus no BezonacHOCTU ANA NMUTUA-UOHHBIX aKKyMyNATOpPOB U Bataper ANns NpOMbILLNEHHOTO NpyUMe-
HEHWA, BKMIOYAa BUINOYHBIE MNOMPY34YMKM, TENEKKW AN roneda 1 aBToMaTU4eCKW ynpaBnseMble TPaHCNopTHbIE CPEACTRa,
ycTaHoeneHel B MOK 62619.

2 TpaHcnopTUpoBaHWe NUTUEBLIX akKyMynaTopos, moagyneit, bb u BC perynupytotea MexxayHapogHow accouvaim-
el BoagywHoro TpaHecnopta (IATA) n MexayHapoaHou mopckoi opraHusauueit (IMO) ona Bo3gyLwHOro U MOpPCKOro TpaHc-
nopTa, a Ha pernoHalnbHOM YPOBHE — APYrMMUW OpraHamu, B OCHOBHOM ANd HazeMHoro TpaHcrnopta. [JononHUTensHy
nHchopmauuio cM. B MOK 62281.

2 HopmaTuBHbI€ CCbINKK

B HacTosleM cTaHdapTe UCNoMNb30BaHbl HOPMATUBHLIE CCIMKW HA crieayowme cTaHgapThl [And gatu-
POBaHHbIX CChINOK MPUMEHST TOMBKO YKa3aHHOe M34aHWe CChITOYHOro cTaHgapTa, AnS HeEAaTUPOBaHHbIX —
nocriegHee u3gaHue (BKMYasn BCe U3MEHEHUS)]:

IEC 62619:2022, Secondary cells and batteries containing alkaline or other non-acid electrolytes —
Safety requirements for secondary lithium cells and batteries, for use in industrial applications (AkkymynsTopbi
M aKKymynaTopHble DaTapen, cCOAepXallue LenoYHOoW W ApYrMe HeKUCIOTHble anekTponuTbl. TpeboBaHus
©e3onacHOCTU ANA NUTUEBLIX aKKyMynATOPOB 1 BaTapen na HUX MpW NPOMBbILLINEHHOM NPUMEHEHWN)

MapaHune ochbuumnansHoe
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IEC 62660-2:2018, Secondary lithium-ion cells for the propulsion of electric road vehicles — Part 2:
Reliability and abuse testing (AKkyMynsaTOpbl MMTUA-MOHHbIE ANA ABUXEHUA 3NEKTPUYECKUX JOPOXKHbIX TPAHC-
MOPTHEIX cpeacTs. YacTk 2. McnblTaHusa Ha Be30TKa3HOCTL M CTOMKOCTh K HAPYLLUEHUIO PEXUMOB)

ISO/TR 8713, Electrically propelled road vehicles — Vocabulary (3nektpomodunu. CnoBapb)

3 TepMuHbI U onpepeneHus

B HacTosLeM cTaHOapTe npuMeHeHsbl TepMuHel o ISO/TR 8713, a Take crnegyoLlLne TePMUHBI C COOT-
BETCTBYIOLLUMM OnpeneneHusmMu.

NCO n M3K BegyT TepMmuHonornyeckne b6asbl gaHHbIX NS UCMONbL30BaHWA B CTaHAapTU3aumm no cne-
AylolWmMM agpecam:

- 3nekTponeaus M3K: nocTynHa Ha http://www.electropedia.org/;

- nnatdopma oHnanH-npocmoTtpa NCO: goctynHa Ha http://www.iso.org/obp.

3.1 anekTpoMoBuUnbL akkymynaTopHbIA; SMA (battery electric vehicle, BEV): Snektpomobune, B kade-
CTBE MCTOYHMKA IHEPrMn AN NpYBoAa KOTOPOro MCMonb3yeTcs ToNbKo TAroeas batapes.

3.2 6nok akkymynsaTopoB (cell block): Mpynna akkymynaToOpoB, COeAMHEHHbLIX BMECTE B NapannenbHoM
KOHMrypaumu ¢ unu 6e3 3alumTHbIX YCTPOWCTB, HAanpuMep, NpefoXxpaHUTEeNb UMW COMPOTUBEHWE C MONOXKK-
TenbHbIM TemnepaTypHeiM KoadduuneHtom (PTC), He ykoMnneKToBaHHasa OKOHYaTeNbHO KOPMyCcOoM, TEpMU-
Hanamu UK aNeKTPOHHLIMK YCTPONCTBAMU yrpaBneHus.

3.3 yunuHapuyeckur akkymynsaTop (cylindrical cell): AkkymynaTop ununuHapuyYeckoid popMsbl, ¥ KOTO-
poro o6wasn BbicoTa GonbLle UNK paBHa AUaMeTpy.

[M3K 60050-482:2004, ctaTtbs 482-02-39]

3.4 B3pbiB (explosion): ABapus, KOTOpas NPONCXOAUT, KOFAA KOPNYC akKyMynaToOpa pe3Kko OTKPbIBaeTCs
W N3 Hero NponcxoaunT BbIBpPOC OCHOBHBIX KOMMNOHEHTOB.

3.5 BocnnameHeHue (fire): Beibpoc nnameHn n3 akkymynaropa unu 6rnoka akkymynsiTopos.

3.6 anekTpomobuns rubpugHbii; 3MD (hybrid electric vehicle, HEV): TpaHcnopTHoe cpegncTtgo,
ucnonb3yollee Ans ABMXKEHWA OAHOBPEMEHHO Kak BaTapelHy cUCTEMY aKKyMyNUpPOBaHWSA 3HEPTUKM, Tak U
WNCTOYHWMK SHEPTUK, MUTAeMbl TOMMMBOM.

3.7 BHyTpeHHee KOpoOTKoe 3ambikaHue (internal short circuit): HenpegHamepeHHoe anekTpudeckoe
coefuHeHVe Mexay oTpuuaTenbHbIMU Y MONOXKUTENBHBIMUW 3NeKTpogamMu BHYTPM akkyMynsaTOPOB.

3.8 Teub (leakage): Buommble BbIOENEHWA KWOKOFO 3MEKTPOMMTA M3 YacTW akkyMynsaTopa, Takol Kak
KOpnyc, repMeTu3npyoLMe YacTy W/nunm TepMUHanbl, 3a CKIMYEHNEeM BEHTUMALMOHHBIX OTBEPCTUNA.

3.9 HoMMHanbHoe HanpsxeHue (nominal voltage): YcTaHoBnNeHHoe yCNOBHOE 3HAa4YeHWe HanpsiKeHuWs,
npuMeHsieMmoe Ansa naeHTudunKaLmm arnekTPOXMMUYeCcKoW CUCTEMBl akkyMynsaTopa.

[M3K 60050-482:2004, 482-03-31, uameHeH — yganeHue crioB «batapeu WnM 3nNeKTpOXMMWUYEeCKON
CMCTEeMbI» B KOHLIe onpeaeneHuns]

3.10 nakeTHbIN akkymynsaTop (pouch cell): AKKyMynsaTOp C KOPNYyCOM, COCTOSALMM M3 MHOTOCITOAHON
NaMUMHUPOBAaHHOW (POMbIru.

3.11 npuamaTuyeckmin akkymynaTop (prismatic cell): AKKyMmynsiTop, KOpnyc KOTOPOro BbIMOMHEH W3
TBEpAOro matepwana v uMeeT popMy napannenenunena ¢ NpAMoyronbHbIMU TPaHAMU.

[M3K 60050-482:2004, 482-03-38, uameHeH — K TepMUHY 400aBNEHO CIMOBO «aKKyMynaTop», B onpeae-
TNEHUU KOTHOCUTCA K 3NEMEHTY Unu batapee» 3aMEHEHO Ha «aKKyMynaTop» v 0oBaBNeHo «Koprnyc KOTOpOro
BbINOMHEH M3 TBEPOOro Mmarepuana]

3.12 HopmupoBaHHasa eMkocTb (rated capacity): 3HadeHMe eMKOCTM akkymynsitopa B amnep-4acax
(A - 4), onpegeneHHoe NpW YCTaHOBMEHHLIX YCMOBUSAX M 3a8BMNEHHOE M3roTOBUTENEM akKyMynsaTopa.

MpumeyvyaHus

1 HwxHuit nHaeke n 8 C, npeacTasnsaet cobol 6a3y spemeHn B Yacax (4). B HacToswem ctaHgapTe n = 3 4ns
npumeHerusa OMA 1 n = 1 ana npyumerneHua MM, ecnu He ykasaHo MHOe.

2 TepmwuH 1 onpegeneHue ocHoBaHbl HA MOK 60050-482:2004, ctatea 482-03-15.

3.13 GasoBbIN TOK UCNbITaHMA /; (reference test current, /). BasoBbIi TOK, UCNONb3YEMbIV ANA 3a0aHWs
3HAYEHWIM TOKa NPU UCMbITaHUAX, B amnepax (A), BblpaxeHHbln kak /= C /1.

MpumeyvaHus
1 1 (oQuH) UMeeT pasMepHOCTL BPEMEHW B Yacax ().
2 Cm. M3K 61434:1996, pasnen 2.
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3.14 paspsbiB (rupture): MexaHnyeckoe NoOBpeXAeHWe KOpMyca akkyMynsaTopa, Bbl3BaHHOE BHYTPEHHUM
MINW BHELIHMM BO34ENCTBMEM, B peaynbrarte Yero npou3ownio obHaXeHne Wnu npocbinaHue, Ho He BbiIbpoc
mMaTepuanos.

3.15 NUTUA-UOHHBLIA akKyMmynaTop (secondary lithium-ion cell): BTOPUYHBIA OOWHOYHBLINA 3MEMEHT,
aneKkTpUYecKasa 3Heprus KOToporo ABNsSeTcA CNeACTBMEM peakunn BHEAPEHUSA/BEIAENEHUS MOHOB NNTUSE MEX-
Ay oTpUUaTernbHbIM W NONOXUTENbHbLIM 3NEKTPOLAMM.

MpumevaHna

1 AKKYMYNATOpP ABNAETCH YCTPOWCTBOM, 00ECNeYMBaLLMM UCTOYHMK SMIEKTPUYECKON 3HEepPrin, Nony4yaemon nytemM
npAMoro npeobpa3oBaHWa XMMUYECKOW aHeprn. OH COCTOUT U3 3NEKTPOAOB, CENapaTopoB, 3MeKTPonuTa, kopnyca 1 To-
KOBbIBOOOB. NEKTPOL MOXET ObITb MOHOMONAPHBLIM UMK BUNOMAPHLIM; TOKOCBEMHMK MEPBOr0 MMEET aKTUBHbLIA MaTepuan
OOHOW MOMSIPHOCTMW, 8 BTOPOro UMEET aKTUBHBLIE MaTepuarnbl MNONOXUTENLHOIO W OTPULIATENBHOMO 3MEeKTPOA0B. JreKTpo-
NUT NpeacTaenaeT cobo MOHOMPOBOAALLYIO KMAKOCTL UMW TBEPLAOE BELLECTBO UMW UX CMECh. AKKYMYNSITOP CKOHCTPYW-
pOBaH TakK, YTO cnocobeH 3apAKaTbCa ANEKTPUHECTBOM.

2 B HacTosilLeM cTaHOapTe «aKKyMynaTop» 03HA4YaeT « BTOPUYHBIA NMUTUA-NOHHBIA 3NEeMEeHT».

3.16 cteneHb 3apsikeHHocTU; C3 (state of charge, SOC): KonnyecTBo anekTpuyecTea, 3anaceHHoe B
aKKyMynsTope W BblpaXeHHOe B NPOoLeHTax OT HOPMWPOBAHHOW eMKOCTH.

3.17 BepxHui Nnpefen HanpsxeHusa 3apaga (upper limit charging voltage): HaunBkicluee 3apsigHoe Ha-
npsbKkeHWe B paboyelt 30He HaNpsKEHUA akkyMynaTopa, KOTOpOe YCTaHOBIEHO M3roTOBUTENEM akKyMynsaTopa.

MpumedvyaHne — VMHdopmayusa o paboyer 30He NpedcTaBneHa B NpUnoxKeHun A.

[M3K 62133-2:2017, 3.19, uameHeH — K TepMuHy JobaBneHo npyMedaHue]
3.18 cTtpaBnuBaHue (venting): BoicBoboxaeHWe M3BLITOYHOrO BHYTPEHHETD AaBNEeHUA N3 akkyMynsATo-
pa cnocobom, onpeaeneHHbIM KOHCTPYKUMEA Ana NnpeaoTBpalleHns paspbiBa Unu B3pbiBa.

4 YcnoBusA UCNbITAHUNA

4.1 O6wue nonoxeHns

Ecnu B HacTofllLleM cTaHOapTe He yKaszaHo MHOE, TO aKKyMynsaTophl CrneayeT UCMBITLIBATh NPKU KOMHAT-
HOW TemnepaType. [lns uenen HacTosALLero cTaH4apTa kOMHaTHasa TeMmneparypa coctaenset (25 + 2) °C.

CsegeHust 06 MCnoNb30BaHHbIX NpMbopax crnefyeT ykasbiBaTb B KaKOOM OT4eTe C pesynbraTamu Uc-
NbITAHUA.

Mo cormacoBaHWO MEXAY M3rOTOBUTENEM aKKyMYNsiTOPOB WM NOTpebuTenem B Ka4yecTBe anbTepHaTUBbI
UCNBITAHUAM aKKyMyNAaTOPOB AOMNYCKaeTCA NPOBeeHUe UCMbITAHUA BNOKOB aKKyMyNsaTOPOB.

B oTHOLWEHWM akkyMynaTopa Ana nogknoYaemelx rubpuaHeix anektpomobunein (SMITT), narotoButens
aKKymynsTopa gofmKeH BblbpaTh MMbo yCcrnoBus UcneliTaHui, npuMeHsiemblx K OMA, nvbo kK SMT.

M puMmedvyaHune — ,ﬂ,OI‘IyCKaeTCH NnpoBOAWTEL UCMbITAHWE N U3MEDPEHWE B I'IpMCI'IOCOGJ'IeHMM, pekoMeHOoBaHHOM
N3roToBUTENEM akKKyMynaTopa.

4.2 U3mepuTenbHasa annapartypa

4.2.1 Ouana3oHbl M3MEPEHUA annapaTypbl

Wcnonb3yemble MHCTPYMEHTBI JOMKHBI obecnevrBaTb BO3MOXHOCTE M3MEPEHWS 3HAYEHUI TOKa W Ha-
npsxkeHus. unanasoHbl 3MepeHui NnpMMmeHaeMbix NpubopoB N METOL0B M3MepeHWA OoNMXHbl BbiTh BblBpaHbl
Tak, 4Tobbl 0becnevynTbh TOYHOCTb, YKa3aHHYH0 ANA KaXaoro UCNbITaHus.

[na aHanoroebix NpUMOOPOB 3TO 03HA4YaEeT, YTO MOKa3aHWsA AO0MKHbI HAXOAWTLCS B MOCNedHel TpeTu
rpagyvpoBaHHOM LLKAmbI.

MoryT BbITe MCNONbL30BaHbI Nobbie Apyrue N3aMepuTenbHbIe NPUBOPLI NPU YCMOBWK, YTO OHW OAKT 3K-
BMBAMNEHTHYK TOYHOCTb.

4.2.2 N3mepeHUe HanpsxKeHun

ConpoTuBneHne BONbTMETPOB AOMKHO ObiTb He MeHee 1 MOM/B.

4.2.3 N3mepeHue ToKa

Bcsa cbopka amnepmeTpa, WyHTa M NpoBOAa LENMKOM AoMmkHA BbiTh knacca TodHocTy 0,5 nnu Beilwe.

4.2.4 UamepeHne TemnepaTypsbl

Temnepatypa akkymynaTopa AomkHa 6biTeb M3MepeHa npu NOMOLLKM YCTPONCTBA M3MEPEHUSA TeMnepa-
TYpbl MOBEPXHOCTH, cnocobHOoro obecnevynTb 3KBMBANEHTHYH LWKany OnpeaeneHvns 3Ha4deHust U TOYHOCTH,

3
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npueegeHHyo B 4.2.1. Temnepartypa gomkHa OblTb M3MepeHa B MecTe, KoTopoe Havbornee TOYHO oTpa)aet
Temnepartypy akkymynsaTtopa unu 6noka. MNpu HeobxoguMocTy TemnepaTtypa AOMNONMHUTENBHO MOXET BbiTh 13-

MepeHa B OpYriX COOTBETCTBYHOLWMX MECTaXx.
MpuMepbl ANS M3MepeHna TeMnepaTypbl NoKasaHbl Ha pucyHke 1. JomkHbl O6biTb COBNIOAEHB!I MHCTPYK-

LUK OnNnAa uamepeHund temnepaTtypbl, YKa3aHHbIE U3TOTOBUTENEM.

MpuamaTuyecknii MMM NAKETHLIA AKKYMYNATOR LiunuHapudecimii akymynsrop

M3MepuTens: TeMnepaTyphl

AKKyMYNATOP

[ AwxymynsTop ]

/ |

— -
AKKYMYNATOP

TernrnousonupyloLLWA Matepuan

PucyHok 1 — lMNMpuMmep MaMepeHnsi TemnepaTypbl akkyMynsaTopa

4.2.5 Mpo4ne namepeHnn
Opyrve Benu4uHbl OMNYCKAETCH U3MEPSTh C NOMOLLLID U3MEePUTENbLHOIo YCTPOWCTBA, NPW YCIOBUU, YTO

OHO cooTBeTcTBYyeT 4.3.
4.3 OonycTMMbIe OTKIIOHEHUA MO napamMmeTpam
CymmapHasi TOMHOCTb KOHTPONUPYEMbIX UMM M3MEPSEMbIX 3Ha4YeHWA OTHOCUTENbHO 3a4aHHbIX WK
dhakTMYecknx napameTpoB, AOMKHA HAXOAMTLCS B Npegenax cnefytoLwmnx AoNyCKoB:
a) 0,1 % — ansa HanpspKkeHus;
) £1 % — gna Toka;
) £2 °C — gns TemnepaTypsbl;

2=}

+0,1 % — ana BpeMeHu;
+0,1 % — Oonsa Macchl;

f) 0,1 % — ons paamepos.
MorpelHOCT U3MepeHnid BKNoYaT B cebsl TOUHOCTb M3MEPUTENBHOMO MHCTPYMEHTA U NPUBOPOB, UC-

nonb3yemoro metoda naMmepeHna 1 Bce Apyrne MCTOYHUKA ownbKM B METOOE UCMBITAHMS.

o Q

4.4 Tepmuyeckas ctabunusauus

AKKyMyﬂHTOp pomkeH bbiTh CTa6VEJ'IM3I/IpOBaH npu Temnepartype UCcnbiTaHWA HE MeHee 12 4. 3TOT ne-
prnoa MOoXeT ObITb YMEHbLUEH, €CIn 6y,u,eT OOCTUIHYTa TenroBad CT86|/IJ'IVI3EILIMFL Tennoeas CTaﬁMﬂMSaL{MH
cCHMTaeTcAa ,EI,OCTVIFHyTOl:‘i, ecnu nocne ogHoro uHTepsana 1 4 U3aMeHeHUe TemMnepartypbl akKymyndaTopa MeHee

1°C.
5 OnekTpuyeckue uamMepeHus

5.1 O6wme nonoxeHnA

Ecnu He onpegeneHo WHOe, TO Nepe KaxabiM UCTNbITAHWEM, BKMHOYAKLWNM 3NeKTPUYeCcKNe U3MEPEHUS,
aKKyMYyMNATOP A0MKeH BObITh 3apsiXeH B CNefyLemM nopsake.

[o 3apsfna akkymynaTop paspsxatT npy KOMHaTHOW TemnepaType NnocTosiHHbIM TokoMm 1/3 [, ans npu-
MeHeHua IMA 1 1 I, INA NpUMeHeHun OMI™ go HanmpsKeHWs KoHUa pa3psaga, ykasaHHoro uarotoeutenem. 3a-
TEM akKyMYrsTop Npu KOMHATHOW TeMnepaType 3apsiKaloT MeTOAOM, YCTaHOBINEHHbIM M3rOTOBUTEINEM.

4
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5.2 EmMKocTb

Mepen koppekTuposkon C3 B 5.3, 4OMKHO ObITb NOATBEPKAEHO, YTO EMKOCTb aKKyMynsiTopa COOTBeT-
CTBYET HOPMWPOBAHHOMY 3HAYEHWIO B COOTBETCTBMM CO CMEOYOWMMIN STanamu.

3T1an 1. AkkymynaTop 3apsxatoT no 5.1. lNocne 3apsiga Temnepartypa akkyMmynstopa 4omkHa ObiTb cTa-
bunuamposaHa no 4.4.

3tan 2. AKKyMyrnaTop paspsikaloT Mpu KOMHaTHOW TemnepaTtype MoCTOsiHHbIM TokoM 1/3 [ ans npu-
MeHeHna SMA u 1 l, AnA npyuMeHeHUs OMI™ oo HanpskeHWst KoHua paspsiaa, yKaszaHHOro U3roTOBUTENEM
akkymynaTopa.

3T1an 3. V3mepaoT onMTenbHOCTb paspsaa A0 OOCTMKEHUs YCTaHOBNEHHOro HanpshkeHWsl KoHLa pas-
psiAa v BbIYUCTISOT eMKOCTb akKyMynaropa, A - 4, 40 Tpex 3Havyalwmx uudp.

5.3 KoppeKTUpoBKa cTeneHu 3apAXeHHOCTHU

Koppektuposka C3 — aT10 npoueaypa ANnsi NOArOTOBKW akKyMysSTOPOB OS18 MCMbITaHWIA ¢ pasnuyHon C3
B HacTosLleM CTaH4apTe, NPOBOAMMASN B CriefyoLemM Nopsigke.

OT1an 1. AkkymynaTop 3apskatoT no 5.1,

OT1an 2. AKKyMynaTop BbOEPXMBAOT NPKY KOMHATHOW TemnepaTtype no 4.4.

371an 3. AKKyMynaTop paspaxarT NoCcTOAHHLIM TokoM 1/3 [, aAna npumeHennin AMA 1 1 [, ana npumere-
Hu SMI B TeyeHue (100 — n)/100 - 3 y ansa npumeHeHnin SMA 1 B TeueHue (100 — n)/100 - 1 v gna npumeHe-
Hu IMT, roe n — ato C3, %, koTopoe AOMKHO BbiTh YCTAHOBMNEHO ANSA KaXA40ro UCNbITaHMs.

6 UcnbiTaHuAa Ha Be3onacHOCTb

6.1 O6wWwue nonoxeHnn

Ana Bcex ucnbITaHWi, yKasaHHbIX B HAcTosleM pasfene, AOMKeH ObiTb onpeneneH MeTon yCcTaHoB-
Kn McnbiTyemoro obpasua (MO), B ToM yucne cnocob, UCNonbayemblid Ana ero dukcaumum M noacoequHeHus
nposoaoe. [Ans npegotepalleHus gedopmauun MO gonyckaeTtcs 3akpennsaTb cnocobGoM, COOTBETCTBYOLNM
Lenu UCnbITaHms.

WcneiTaHua npoeoaaT Ha MO, ¢ MOMeHTa M3roTOBMEHUS! KOTOPLIX MPOLLUNo He Bonee WecTu MecsLes.
Konumyecteo MO gnsa kaaoro MCnbITaHWA OnpeaensioT no CornalleHnio Mexay U3rotoButenem 1 notpebu-
Tenem.

Konuyectso 1 Tvn MO (akkymynaTop unu BB) gomkHbl ObITb yKasaHbl B oT4eTe 06 NCMbITAHKUAX.

Kaxgoe venblTaHWe OOMKHO 3aKkaH4YMBaTbCs NepUoaoM HabnoaeHns ONUTENbLHOCTLIO 1 4, eCny MHOE He
yKa3aHo B HACTOSILLEM cTaHadapTe.

MpepocTtepexeHue: 3TU WUCMNBITAHUMA TPEBYHOT MCMNONb30OBAHUAA NPOUEOYP, KOTO-
PbIE MOTYT NPUBECTU K TPABMAM, ECIN HE BYOYT NPUHATbLI COOTBETCTBYHLWME MEPbI
NPEOOCTOPOXHOCTWU. BbINONHEHWE UCMNbITAHUA OOMKHO OCYLWIECTBNATLCH KBAIWU-
PUUNPOBAHHBIMA U ONbITHBIMWA CNELUMANUCTAMU, C NMPUMEHEHUEM AOEKBATHbIX MEP
3AWLNTBIL. YHTOBbLI NPEOOTBPATUTbL OXOI, CNEAYET NPOABNATEL OCTOPOXHOCTbL ONA TEX
AKKYMYNATOPOB, TEMMEPATYPA KOPMYCOB KOTOPbIX B XOAE UCMbITAHUA MOXXET MNPEBbI-
LWATb 75 °C.

6.2 UcnbiTaHnAa Ha MexaHM4YecKkue BO3OencTBus

6.2.1 MexaHu4eckun yagap

6.2.1.1 Uenb

McnbiTaHwe BbINOMHAKT ANS MOAEMMPOBaHUA MEXaHUYeCcKMX yOapoB akKyMynsaTopa, KOTopble MOryT
BO3HUKHYTb BO BpeMsl HOpMarnbHOW aKcnnyaTauun aBToMobuns, a Takke ANs NPOBEPKM XapakTepucTuk 6es-
OMacHOCTW aKKyMYMATOPOB B TAKWUX YCNOBUAX.

6.2.1.2 WcnbiTaHune

VMcnbiTanme npoeogar no MOK 62660-2:2018 (nognyHkT 6.2.2.2).

6.2.1.3 Kputepun coOTBETCTBUA

Bo Bpems ucnbiTaHUs akkyMynsaTopbl HE AOMKHBI UMETh NPU3HAKOB Te4n, CTPaBNMBaHWA, pa3pbiBa, BOC-
nnaMmeHeHnsa Unu B3pblBa.
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6.2.2 PazpaBnnBaHune

6.2.2.1 Uenb

VMcnbiTaHue BBIMOMHAKT OMA UMUTALMM BHELIHWUX CUIT HAarpy3ku, YTO MOXET NpUBECTU K AedbopmManuu
aKKkyMynaATopa, a Takxe ANs NPOBEPKU XapaKTepuUcTUK Be30nacHOCTU akkyMynsaTopa B TaKUX YCMOBUAX.

6.2.2.2 WcneiTaHue

WcnbiTaHne npoBogaT criegyownm obpasom:

a) koppekTupytoT C3 akkymynatopa no 5.3 go 100 % gnsa npumerHeHnin 3MA 1 80 % ans npyMeHeHus
OMTr no 5.3;

b) akkymynsiTopbl MOMELLAT Ha M30MNWPOBAHHYK TBEPAYH MMOCKYH OMOPHYH MOBEPXHOCTb M C MO-
MOLLbI0 MHCTPYMEHTa AN pasfgaBnuBaHWs, U3rOTOBMEHHONO M3 TBEPAOro maTtepuvana B BUMAE KPYIMOW WNu
nonykpyrrnon 6onesaHkm, unu B hopme wapa unum nonycdeps! ¢ gnamerpom 150 Mm, NpuknagbiBaoT ycunue.
Cwvna pgnea pasgaeBnuBaHus OoMKHa ObiTe NPUMOXeHa B HAMpaBneHWW nepneHanKynspHO K NIIOCKOCTW CNOoeB
MOMNOXUTENbBHBLIX U OTPULIATENbHBIX 3NEKTPOAOB BHYTPU akkyMynsiTOpOB. 3Ta cuna AoMmkHa npunaraTbcs npu-
BnuManTenbHO B LEHTPE aKKyMyNATOPOB, KaK Noka3aHo Ha pucyHke 2. CKOpoCTL pasgaBnuBaHus OommKHa ObiTe
He Bonee 6 MM/MUH.

M pumeyaHne — PEKOMeH,ELyeTCH MCMoNb30BaTh KPYrnyk 60]’!BaHKy Aanga pasgasnuBaHvAa UMNAHOPWUYECKUX aK-
KYMYNATOPOB U Cd}epM'—IECKyIO AOnA Npru3MaTUHecKnX akKymynaTopoB, BKNHOYasA NNOCKUE UIM NaKeTHbIE;

c) cuny cbpachiBaloT, KOrga Mpou30oHMAeT Peskoe YMEeHbLUeHWe HanpshkeHWs akkymynatopa Ha OfHy
TpeTb OT UCXOAHOro 3HadeHus unu go aedopmaumm 15 % n Gonee OT HayYanbHOTrO pasMepa akkymynsaTopa,
Unu Koraa 3HadeHwe cunel ctaHeT B 1000 pas Gonblie Beca akkymynaTopa, B 3aBUCMMOCTU OT TOrO, YTO Ha-
CTYNUT paHblle. AKKYMYNATOPLI A0MKHbI HAXOAUTLCH Nof HabmodeHUeM B TedeHue 24 4 unu [o Tex nop, noka
TeMmnepaTtypa akkyMynaTopa He CHU3auTcs Ha 80 % OT MakcMMarnbHOro NMOBbILEHUS TEMNEepaTypbl, €CN OHO
npousonaeT paHblue.

WHCTUTYT paspaenyBaHus:
nernykpyrmas GonesaHka

WMHCTUTYT pasaaBnMBaHuA;
nonycthepa

LInnvHapyyeckuii akkymynsTop MpU3METHMECKHIA KKYMYNATOP

——p — HanpaeneHWe paziaBrMBaHWA

a) MpumMep Ans UMNUHAPUYECKUX aKKyMyNsaTOpPOB b) Mpumep AN NpU3MaTU4ECKUX aKKYMYNSTOPOB

PucyHok 2 — MpymMep 1UCnbITaHWA Ha pasgaBnvBaHMe

6.2.2.3 Kputepuu CoOTBETCTBUSA
Bo Bpemsa ucnbITaHUA akkyMynAaTOPbl HE AOMKHbI UMETL NMPU3HAKOB BOCMMNaMEHEHNA UK B3pbiBa.

6.3 BospeicTBue Tenna

6.3.1 YcTo4uMBOCTb K BO34ENCTBUIO BLICOKOW TeMNepaTyphl

6.3.1.1 Uenb

McnbiTaHWe BbINOMHAKT ANA MMUTAaLWMKY BO3AEWUCTBUA HA akKyMyNATOP BbICOKOW TEMMepaTypbl OKpyxa-
oLLen cpedbl, KOTOPOE MOXET BO3HUKHYTh MPKY BO3MOXHOM HenpaBUIIbHOM NPUMEHEHUW UMK aBapun TpaHc-
NMOPTHOrO CPeAcTBa, a TakkKe ANns NPOBEPKM XapakTepucTUK Be30MacHOCTU akKyMynAaTOpPOB Mpy Takux obcTo-
ATENbLCTBAX.
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6.3.1.2 McnbiTaHne

VMcnbiTaHWe NpoBOAAT cnenywoLM obpasom:

a) koppektupytoT C3 akkymynsatopa no 5.3 go 100 % ana npumeHennin OMA n go 80 % ana npumeHe-
Hua SMT;

b) akkymynatopbl, cTabunuanpoBaHHble Mpy KOMHATHOW TemnepaTtype, NOMEeLL AT B BO3OYLUHYH Nedb ¢
rpaBUTaLMOHHOW UMK LUPKYNALMOHHON KOHBEKLMEN Bo3ayxa. TemnepaTtypa B neYn AomkHa ObiTb NOAHSATA CO
ckopocTbto 5 C/MuH go (130 + 2) °C. AKKyMynsTOp BbIAEPXKMBAIKOT Npwn 3TON Temnepatype B TedeHue 30 MuH.
3aTtem HarpeBaTernb BblKNKYaoT M BbIASPKMBAKOT akkyMynsiTop B neYn nog HabnwpgeHnem B TedeHue 1 4.

6.3.1.3 Kputepuun cooTBeTCTBUA

Bo Bpemsa ucnbiTaHUs akkyMynaToOpbl HE OOIMKHbI UMETh NPM3HAKOB BOCNNAMEHEHUS UNUW B3pLIBA.

6.3.2 LUnknuyeckoe BO3OelNCTBME TeMNepaTyphl

6.3.2.1 Uenb

VMcnbiTaHWe BbIMOMHAKT AN MMATAUMKW OXWOAEeMOro BO3AEWCTBMS YepedoBaHWN HU3KUX WU BbICOKUX
TeMnepaTyp OKpY»arLlen cpedbl, YTO MOXET MPUBECTU K PACLUMPEHMIO M CHATUH KOMMOHEHTOB akKyMymnaTo-
pOB, a TakKxkKe AMs NPOBEPKU XapakTepuUcTUK 6e30MacHOCTN akKyMYyNaTOPOB NPU TakMX 0BCTOATENLCTRAX.

6.3.2.2 WcneiTaHne

WMcnbiTanme npoeogat no M3K 62660-2:2018 (nognyHkT 6.3.2.2).

6.3.2.3 KpuTtepumn cooTBeTCTBUA

Bo BpeMs ucnbiTaHust akkyMynaToOpbl HE OOMKHbI UMETb NMPU3HAKOB Te4W, CTPaBnvBaHWs, paspbiBa, BOC-
nnamMeHeHnsa Unn B3pbliBa.

6.4 AneKTpu4ecKue UCNbITaHUA

6.4.1 BHewHee KOpOTKOE 3aMbiKaHue

6.4.1.1 Uenb

McnbiTaHWe BbINOMHAKT ONA MMUTaLMK BHELLHErO KOPOTKOMO 3aMblKaHWUA akkyMyrnsaTopa, a Takke Arns
NPOBEPKM XapakTepUCTUK Ge30MacHOCTU akKyMyNATOPOB B TaKMX YCIOBUSIX.

6.4.1.2 WcneiTaHne

WMcnbiTanme npoeogat no MOK 62660-2:2018 (nognyHkT 6.4.1.2).

6.4.1.3 KpuTtepuun cOOTBETCTBUA

Bo Bpemsa ucnbiTaHWs akkyMynaToOpbl HE OOMMKHbI UMETb MPM3HAKOB BOCNNAMEHEHNSA UMW B3pPbIBA.

6.4.2 MNepezapag

6.4.2.1 Uenb

KMcnbiTaHre BBIMOMHAKT ANF UMUTaLWUKU Nepe3apsana akkymMynaTopa, a Takke Onsa NpoBepKU XapakTepu-
CTHUK 6e30MacHOCTM aKKyMyNATOPOB B TAKMX YCMNOBUSIX.

6.4.2.2 WNcneiTaHune

WcnbiTaHve npoBoasaT cnegyowmnm obpasom:

a) koppektupytoT C3 akkymynatopa go 100 % no 5.3;

b) nocne goctmkenuns 100 % C3 3apag akkymynsaTopa npogomkatoT Tokom 3apaga 1/ vnn 1/3 |, ans
npumerHeHusas OMA n 5 |, unn 1 |, ana npumeHenus SMIT nMpy KOMHaTHOW TemnepaType C MCMOMb30BaHUEM
MCTOYHMKA NMUTAHWUS A0CTATOYHOro, YTobbl obecneuynTs NOCTOSAHHLIA TOK 3apafa. MicnbitaHne Ha nepesapsg
NpeKpaLlatT, KOr4a HanpsKeHWe Ha akkymynsaTope AOCTUTHeT unu npesbicuT 120 % MakcumarnbHoro aHave-
HUS HanNpPsXKEHWUs, YKa3aHHOIO W3roTOBUTENEM akKyMynsaTopa, MMM KONMUYEeCTBO 3MeKTpUYecTBa, NogaHHoOro
Ha akKyMynsiTop, SOCTUTHET Mnun npesblcuT akeuBaneHT 130 % C3, B 3aBMCMMOCTW OT TOrO, YTO NPON30MAET
paHbLue;

C) JonycKaeTcsa yCTaHaBMMBaTh YCNOBWA UCMbITAHWMIA MO COrMalleHUo Mexay U3roToBUTeNnem akkymMyns-
Topa u noTpebutenem.

6.4.2.3 Kputepumn cOOTBETCTBUSA

Bo Bpemsa ucnbiTaHnss akkyMynaToOpbl HE OOMMKHbI UMETb MPU3HaKOB BOCNNAMEHEHNSA UMW B3pPbIBA.

6.4.3 MNpuHyauTeNnbHLIA paspag

6.4.3.1 Uenb

VMcnbiTaHre BBINONHAKT ONS UMUTALMM Nepepaspana akkymynstopa, a Takke Onsd NpoBepKU XapakTe-
PUCTUK BE30NacHOCTU aKKyMyMATOPOB B TAKUX YCMOBUSIX.

6.4.3.2 VNcneiTanune

WcneiTaHve npoBoaaT cnegyowum obpasom:

a) koppektupytoT C3 akkymynaTopa ao 0 % no 5.3;
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b) nocne goctmkenuns 0 % C3 npogornkaioT pa3psan akkymynatopa TokoMm 1/, npu KoMHaTHOW Temne-
patype. McnblTaHne Ha NpUHYOUTENbHbLIA paspsag nNpekpaliarT, korga abconioTHoe 3HaYeHue HanpsiKeHus
Ha akkymynsitope pgocturaeT 25 % Wnu MeHee 0T HOMWHAaMbHOIO HAMpPsKEHWA, YKAa3aHHOro U3roToBUTENEM
akkymyndatopa, unv onuTensHOCTb paspsga akkymynatopa gocturaeT 30 MUH, B 3aBUCMMOCTU OT TOro, YTO
Npon3oKMaeT paHbLue.

6.4.3.3 Kputepuu cooTBeTCTBUA

Bo BpemMs ucnbITaHnsA akkymMynAaTopPbl HE AOMKHbLI UMETh NPU3HAaKOB TeYu, CTPaBNuBaHus, paspbiBa, BOC-
nnamMmeHeHns Unn B3pbIiBa.

6.4.4 WcnbiTaHe Ha BHYTPEeHHee KOPOTKOe 3aMblKaHue

6.4.4.1 Uenb

VMcnblTaHWe BeINOMNHAKT ANS UMUTaALUW BHYTPEHHEro KOPOTKOTO 3aMblKaHUsA akKkyMynsiTopa, BeI3BAHHOMO
3arpsAsHeHMeM NpoBOASALLMMK YacTULaMK U T. . W A5 NPOBEPKKU nokasaTtenen 6e3onacHocTM akkymynaTopa
B TaKWX yCNoBKUAX.

I pupMmeHaHHUne — anHD}KEHME B obecneunsaet CcnpaBo4HOE obbAcCHEHME UCMBITAHUSA Ha BHYTPEHHEE KOPOT-
KO€e 3aMblKaHne.

6.4.4.2 VcnbeiTaHue

6.4.4.2.1 MeToa vcnbiTaHMs Ha NPUHYAWTENBHOE BHYTPEHHEee KOPOTKOE 3ambliKaHue

WcneiTanme npoBogsaT Ha akkymynsatope no M3K 62619:2022 [nyHkT 7.3.2, nepeuucneHne b)], 3a uc-
KIMHOYEHWEM CreayHoLLErO.

Mpy paameLleHnun YacTuLbl HUKENS MEXAY 30HOW C MOKPbITUEM MOMOXKUTENLHBIM aKTUBHBIM MaTepua-
JIOM 1 30HOWN C MOKPbITUEM OTPULATENbHLIM aKTUBHBIM MaTepuanoM SODKHO ObiTe NOATBEPKAEHO BHYTPEH-
Hee KOpPOTKOe 3aMblKkaHue B 0QWHOYHOM Croe. YCTaHOBIEHHbIE YCIOBUA UCTbITAHWIA, TakUe Kak cua HaxaTtus
1 hopma yCTaHOBOYHOIo NpUCNocobneHus, MoryT ObiTb M3MEHEeHbl, eclin 3T0 Heobxoaumo ANns Toro, YToOkl
CMOOEeNUPOBaTb BHYTPEHHEE KOPOTKOE 3aMblKaHWe B OoOHOM crnoe. Kopnyc v anekTpodbl akkyMynaTopa He
OOMXHbI ObITh pa3gaeneHbl. MIaMeHeHUs 0omKkHbl BbiTb OTMEYEHbl B OTYETE.

YacTtumua Hukensa moxeT BbiTh BCTABMNEHA Yepes pa3pes B KOpnyce akkymynatopa, 6e3 n3snedHeHus cep-
Oe4HMKa anekTpoda (HaMOTKM, YKMagku MMCTOB MM rapMOLLKW) U3 KOpMyca akkymynsatopa. B Takom criyyae
NMOMOXeHNe YacTulbl HUKeNs MOXeT ObiTb He B LIeHTpe akKyMynsTOpOB, €CN 3TO He BMMSEeT Ha pesynbrat
MCNBITAHKSA.

MpumeyaHne — BHyTpeHHee KOpPOTKOE 3aMblKaHWe OOHOMO CMos, Kak Npaewmno, nposenaeT cebsa nageHuem
HaNpPsKeHUs B HECKOMbKO MUNNWBONGLT. B cnyyae ecnv nocnegHWin BHELWHWA BUTOK NOMOXUTENBHOIO 3NEKTPoAa 3akaH-
yuBaeTCHa aniMuUHUeBoW donbroi, obpaTHas CTopoHa KoTopoW obpalleHa K oTpuuaTensHOMY akTUBHOMY MmaTtepuany,
HUKenesas 4acTvua NoMeLLaeTca B CPEAHEN YacTu akKyMynsaTopa Mexay 30HOW MOKPbITWUS oTpuuaTenbHbiM aKTUBHbIM
MarepuanoM KU 30HOW MOKPbITUSA MONOXUTENbHBIM aKTUBHBIM MaTepuanomM B KOHUE antoMWHUEeBON honbri, B Hanpasne-
HW1M HaMmoTkW. [lpyryto obnacTe aNekTpodoe, rae antoMrHreBas dbonbra obpalleHa K oTpulaTensHOMY akTUBHOMY MaTepu-
any, ecnv Takoeas UMeeTCs, JOMYCKaeTcs NPOBEPUTEL C MOMOLLBH 0630pa KOHCTPYKUMKM, aHanu3oM Buaa U NocrneacTBui
oTkasa (ABIO) n T. n. B COOTBETCTBMM C COrMalleHMeM MexXay U3roTOBUTENEM akKkyMynsaTopa u notpebutenem.

6.4.4.2.2 AncTepHaTUBHbIE METOObl UCMbITAHWA HA BHYTPEHHEee KOPOTKOEe 3aMblKaHue

Mo cornacoBaHWio MeXay W3roTOBUTENEeM akkymMynaTopa M noTpebuTenem B Ka4ecTBe ankTepHATUBLI
NPUHYOUTENEHOMY UCMNBITAHWIO HA BHYTPEHHEE KOPOTKOE 3ambikaHue no 6.4.4.2.1 ponyckaerca nNpoBedeHue
WCMbLITAHUSA Ha BHYTPEHHEE KOPOTKOE 3aMblkaHue no npunoxenuto C.

6.4.4.3 Kputepum cCOOTBETCTBUA

Bo Bpemsa UcnbITaHUs akkyMynaTopbl He AOMKHbl UMETb NMPU3HaKOB BOCMNTAMEHEHWSA UNK B3pbiBa.
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MpunoxeHue A
(cnpaBo4Hoe)

PaGouan 30Ha 6e3zonacHOro UCNoONbL30BaHUA dKKyMynaTopoB

A.1 O6wme nonoxeHus

[ns obecneyeHns 6e3onacHOCTU aKKyMynsaTOPOB HEOOXoOMMO onpeaennTb paboyyr 30HY MX Ge30MacHoro MCnosb-
3oBaHws. Paboyan 3oHa onpegensieTca yCroBUsiMX 3apsiaa, TaKMMUW Kak BEPXHUIA Npeaen HanpsokeHus 3apsaa v temnepa-
Typa akkymynaTopa, kotopele obecnevneatoT 6830NacHOCTL aKKyMYnaTOPOB.

Mpepensl pabo4elt 30HbI Yka3biBaloT Ana obecnevyeHa MUHUMAanNbHOW B6e30MacHOCTM akkyMynsaTopa, U OHU OTNuU-
YalTCH OT 3HAYEHWI 3apASHOTO HAaNPSKEHMA M TEMMNEPATYpPLI, UCMONb3yeMbIX ANs ONTUMU3aLunM paboTbl akKkyMynaTopoB,
TaKMX Kak LUKNWYEeCKUiA pecypc.

MaroToBUTENWN aKkKyMynaTOPOR AOMKHBI NPefoCTaBuTh MHopMauuilo o paboyel 30He B crielUduKaLum akkymy-
NATOpOB Ans BeipaboTkk mep beszonacHocTk ana notpebutenen, Takux kak narotoeutenu bb n BC. Ytobel obecneunTts
3aLMTY NPY BO3MOXHOM OTKa3€ KOHTPOMS MpW 3apsage B 3aps4HOM YCTPOWCTBE, B cUCTEME ynpaeneHus batapen Takke
OOIm¥HbI BbITh NPEAYCMOTPEHBI COOTBETCTBYIOLEE 3aLUMTHOE YCTPOWCTBO M OYHKLWK.

A.2 YcnoBusa 3apaga ansa 6e3onacHoro UCNonbL3o0BaHus

A.2.1 Obwmne nonoxeHus

Paboyasd 30Ha 03Ha4YaeT OUMana3oH HaNPsKeHWA U TeMnepaTyp, NpY KOTOPOM akKyMynaTopbl MOryT BeiTe Besonac-
HO MCMOMb30BaHbl. AKKYMYNSTOp AOIMKEH 3apsKaTbCs B Npefdenax 3afaHHoro AvanasoHa Temnepatypbl (CTaHO4apTHLIN
OManasoH TemnepaTtyp) Npu HanpsKeHWW, HE NPEBbLILLAIDLLEM BEPXHUIA npeaen. [na 3Toro U3roTOBUTENW akKyMyNsTOpoB
[OOIMKHbI YCTAHOBWTL BEPXHUI NMPEAen HanpstKeHUa W TEMNEepaTypbl aKKyMynaTopa, KOTopble NPUMEHATCH BO BPEMSA 3a-
psaga. JonyckaeTcs Takke YCTaHOBUTL TEMMEPATYPHbLIA PEXUM BbILIE UMW HUXKE CTaHOAPTHOrO Ouana3oHa Temneparyp,
npu ycrosum obecnedennsa mep 6e3onacHOCTU (Hanpumep, CHUKEHWE MaKCUMarbHOro 3apagHoro Hanpsaxenus). [ns pa-
©ouelt 30HbI TaKke MOryT ObiTe YCTAHOBMNEHBI MaKCUMAarbHbIN TOK 3apsaa v HYKHWIA Npefen HanpsbkeHus nNpu paspsge.

[ns BHOBL pa3paboTaHHOro akkyMynaTopa AOMYyCKaeTCs MCMONb30BaTh Ty ke pabodyko 30HY, Kak Ansg UCXOOHOro
aKKyMynaTopa, ecnv OH MMEET TOT Ke CaMbllid 3NEKTPOOHbLIA MaTepuan, TOMLWWHY, KOHCTPYKLUMWKO M cenapaTtop, Kak U uc-
XOOHBIN aKKYMyNATOp, W MMeeT eMKocTb MeHee 120 % eMKOCTM MCXOOHOro akkyMynsaTopa. HoBbIA akkyMynAaTOp MOXeT
paccMaTpuBaTbLCH Kak akKyMYIATOP TOR XKe Cepun.

A.2.2 PaccmoTpeHue 3apagHoOro HanpsaxeHus

HanpsikeHne 3apsga akkymynaTopoB obecneqvBaeT MpoxoxaeHWe XMMWYeCKOoW peakuuu Bo BpeMsa 3apaga. Og-
HaKo, ecnv 3apsgHoe HanpsXeHWe CRULWKOM BbICOKOe, TO XMMWUYeCKWe peakuvu NpoTekalT B U3NUwwHeM obbeme unm
NPOMCXoanT NOBOYHBIE PEaKLMN U aKKyMYNSATOP CTAHOBMTCH TEPMUYECKU HeyCToWYMBLIM. CnegoBaTtensHo, Heobxoammo,
4yToBEI HANPsXKEHWE 3apaa He NPeBbILANno 3Ha4YeHWs, YKa3aHHOro 3aBOA0M — W3TOTOBUTENEM aKKYMYNATOPOB (T.€. BEPX-
HWIA Npefden 3apsaHoro HanpsbkeHus). Ecnv akkymynatop 3apsikaetca npy Gonee BBICOKOM HaMPSKEHUWU, YEM BEPXHWIA
npenen 3apsgHoro HanpsKeHKs, To M3 aKTMBHOTO MaTepuana NonoXWTeneHOro aNeKTpoaa BbIXOOWT NPeBbILLIEHHOe Konu-
YeCTBO MOHOB NUTUS U Ero KpucTannu4eckas CTpyKTypa MMeeT TeHAEeHUMWIO K paspylleHuto. B aTux ycnoeusix, B cny4asx
BO3HWKHOBEHWS BHYTPEHHEro KOPOTKOrO 3aMblkaHWs, TEMNMOBOW Pa3roH MOXET rnerde BO3HWUKHYTb, YeM Ans akkyMynsaTo-
pOB, 3apsPKEHHbBIX B yCTAHOBMNEHHOW paboyen 30He.

BepxHuit Nnpegen HanpsxeHusa 3apaga OOMKeH ObiTb yCTaHOBMEH M3rOTOBUTENEM aKKyMynsaTopa Ha OCHOBE WCTbl-
TaHwWii, ¢ NpedocTaBNeHneM pesynsTaTos, Hanpumep, cnegylwmum obpasom:

- pesyneTathl UCMBITAHWIA, KOTOPbLIE NPOBEPSIOT CTAOWNBHOCTE KPUCTANMNMYECKOW CTPYKTYPhl NOMNOKWUTENEHOIO Ma-
Tepwana;

- pesynbraThl UCNbITAHWIA, KOTOPbIE NOATBEPKAAIT NPUHATWE MOHOB NUTUS B OTPULATENbHbIN aKTUBHBIA Matepuan
anNeKkTpoaa, Korga akkyMynaTop 3apshkeH Ha BEPXHEM npegene 3apsgHoro HanpshkeHus;

- pesynbraTthl WCMbITAHWA, KOTOpble NMOATBEPKAANT, YTO aKKyMyMnsTOpbl, 3apsKeHHble Ha BepxHeM npegene 3a-
PAOHOMO HaNPsKeHWs, UCnblTaHbl Mo UCMbITAHWAM Be3onacHoCTW pasgena 6 npy BepxHeM npegene TemnepaTypHoro gua-
Na3oHa, ¥ COOTBETCTBYIOT KPUTEPUSM NMPUEMKM NS BCEX UCMbITaHWUNA.

A.2.3 PaccMmoTpeHWe BO3OeWUCTBUA TeMnepaTypbl

A.2.3.1 OBwmne nonoxeHns

3apsag Bbi3bIBAET NPOTEKAHWME XMMUYECKOW PEaKLUW, pesynbsTaTtbl KOTOPOW 3aBUCAT oT Temneparypbl. OT Temnepa-
Typbl BO BPEMSA 3apsafa 3aBMCWT Kak COCTOSIHWE NMPOAYKTOB peakunn, Tak U KonndecTBo noboyHbix peakumn. CuntaeTcs,
YTO 3apan B 06MacTi HU3KUX UIK BbICOKMX TeMNepaTyp BbidbiBaeT Bonblue noboYHbIX peakunii u Bonee yA3BM C TOHKK
3peHusa Be3onacHOCTM, YeM B CTaHOApTHOM AvMana3oHe Temnepartyp, roe 6es3onacHo NpyMMEeHnM BEpXHUIA Npeaen Hanps-
XeHuda 3apafna. CnegoaTensHo, B 06nacTy HM3KWX M BbICOKUX TEMMEPaTyp HaMpsSXeHWe W TOK 3apsafa AOIBKHbI ObiTh
YMEHBLLEHbI OT BEPXHEr0 Npeaena HanpsekeHa 3apaga u/wunu MakcuMansHOro Toka 3apagja.
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A.2.3.2 OBnacTb BbICOKMX TemnepaTyp

Mpwn 3apage akkymynaTopa npu Gonee BbICOKOW TEMMepaType, YeM CTaHAapTHbIM AManasoH TemnepaTtyp, noka-
3ateny 6e30MacHOCTY akKyMynsaTopa UMEeKT TEHOEHUMIO K CHUKEHUIO U3-33 CHUKEHUA CTabUMBbHOCTU KpUCTannmUYeckom
CTPYKTYpbl 3NEKTPOOHbLIX aKTUBHLIX Macc. Kpome Toro, B oBnactv BeICOKUX TeMnepaTyp, Kak npaBuno, yBenn4nMBaeTca
TEHOEHLMA BO3HMKHOBEHWSA TEMNSIOBOrO pasroHa npu OTHOCUTENbHO HEDOMbLLIOM N3MEHEHWMW TEMNEPATYPbI.

B cBA3W € 3TUM 3apAg akKyMynaTopoB B 06nacTu BLICOKMX TEMNepaTyp CneayeT KOHTPoONMpoBaTh creayowmnm ob-
pa3zom:

- Korga TemnepaTypa MOBEPXHOCTU akkyMyNATOPOB HaxXoOWTCA BHYTPU 0BnacTu BLICOKMX TEMMNEepaTyp, YKa3aHHOM
W3rOTOBUTENEM aKKyMYNSATOPOB, NMPUMEHSIT 0cobble YCNoBUA 3apsaa, HanpyuMep CHUXKEHWE Hanps:XKeHns 3apsaa v Toka
3apsga;

- Korga Temneparypa MOBEPXHOCTM aKKyMYATOPOB BLILLE, YeM BEpPXHWI npeden obrnacTi BLICOKMX TEMMepaTyp,
aKKYMYNATOP He JOIMKEH NOOBEPraTbCA 3apagdy HW NPpW Kakux 3HaYeHMAX 3apsaHoro ToKa.

A.2.3.3 OBnacTb HU3KUX TemnepaTtyp

Mpu 3apane akkymynaTopa B o6nacTy HU3KUX TEMMNEPATYP CHUXKAETCHA CKOPOCTL MacConepeHoca U CKOPOCTh BHE-
OPEeHUsA NOHOB NUTUS B MaTepuan oTpuLaTensHoro anektpoaa tyaer Huakoi. CnenoBaTtensHo, Ha MOBEPXHOCTU Yrmepo-
[a nerko ocaxxaaeTcA NMUTWIA B BUAE MeTanna. B aToM COCTOAHUM akKyMynsaTOp CTAHOBWTCA TEPMUYECKM HecTabuneH u
CKINOHEH NeperpeBaTbCs W BbI3BaTb NEPEXO] B TENNOBOW pa3roH. B nutveBon Gatapee, KOToOpaa COCTOMT M3 HECKOMbKUX
aKKYMYNATOPOB B NOCNeA0BaTeNbHOM COeAUHEHMM, MPUEM UOHOB NMUTUA B KEXKOOM aKkyMyNnsaTOpe pa3nuyaeTcs B 3aBUCK-
MOCTW OT TeMnepaTypbl akKyMynsTopa, 4YTo CHukaeT besonacHocTb BC.

B cBA3W Cc aTUM 3apaf akkyMynaTopoB B 06MacTu HW3KUX TemnepaTyp CrnegyeT KOHTPONMUMpOoBaTh CrneayrLLum ob-
pazom:

- Korga TemnepaTtypa NoOBEPXHOCTH akKyMynaTopa Haxo4uTes BHYTpy obnacTi HU3KMX TeMnepaTyp, yKkasaHHoW 13-
roTOBUTENEM aKKyMYMNATOPOR, MPUMEHSAIOT ocobkle YCNoBUA 3apsaaa, HanpyuMep CHIKEHWE HaNpshkeHUs 3apaga v Toka;

- Korga Temnepatypa MoBEPXHOCTU aKKyMYMATOPOB HWBKE HVDKHEW rpaHuLbl 0BNacTy HASKMX TEMNepaTyp, akkymy-
NATOP He OOMKEH NOABEPraTbCA 3apaay HU NPW Kakux 3Ha4YeHUAX 3apagHoro Toka.

A.3 Mpumep paboyei 30HbI

PucyHok A.1 mnnwcTpupyeT TUNWYHBIA Npumep paboyen 30HbI ANa 3apsaga. [lpy TemnepaTtype Bbllle WM HUXe
CTaHAapTHOro guana3oHa TeMnepaTyp A0MNYCTUMO 3apsiKaTh akKyMynsaTop NPy YCNOBWUW, YTO NPUMEHSETCA MEHbLUIEE Ha-
npsbkeHve 3apsaa wunu Toka. Pabodas 3oHa MoXeT BbITh 3a4aHa B BUAE CTyNeHYaTon hopMbl, KaK NoKazaHo Ha pUCYH-
ke A.1, nnu c guaroHaneHbIMK NUHKAMKU. Ha pucyHke A.2 nokasaH npumep paboyei 30HbI ANS pa3paja.
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MpunoxeHune B
(cnpaBo4Hoe)

O6bAcCHeHUe UCTILITAaHUA Ha BHYTpeHHee KOPOTKOe 3aMbliKaHWe

B.1 O0wWKre nonoxeHun

McnbiTaHns Ha BHYTPEHHEE KOPOTKOE 3aMblKaHWe B HACTOALLEM CTaHAapTe NPOBEPAIOT NOBEAEHUE aKKyMyNATOPOB
B HEKOTOPLIX CneundUYECKX cnyyasix BHYTPEHHETO KOPOTKOro 3ambikaHus. MicnbiTaHne Ha BHYTPEHHEE KOPOTKOE 3ambl-
KaHve no 6.4.4.2.1 neMoHCTpMpYeT cnocoBHOCTbL aKKyMynsaTOPOB BbIOEPKMBATE NPUCYTCTBUE MOCTOPOHHUX NMPOBOOALLNX
YyacTul B akkymynsatope 6ea BocnnaMeHeHUss UMy B3pbiBa W NpeacTaensaeT cobol AeMOHCTPaUMIO MO CHKEHWIO PUCKOB,
CBfI3aHHbIX C 3TUM ONpeneneHHbIM criy4daem.

OpHako HY 0OHO M3 UCTLITAHWIA Ha BHYTPEHHEE KOPOTKOE 3aMbIKAHUE HE MOXET rapaHTUpOBaTh, YTO BEPOATHOCTL
TEMNOBOro pa3roHa B akKyMynaTope CBoAMTCA K HyMto. COOTBETCTBEHHO, PUCK, CBA3AHHLIA C TENIOBLIM pa3roHOM OAHOro
aKKyMYnaTopa, AomKeH DbiTk YMEHbLLEH NpW pacnpocTpaHeHUn Ha nonHyto cuctemy (bnok, mogyne, BC nnu TpaHcnopt-
Hoe cpeacTBo). YTobkbl 06ecneynTs Be3onacHoe UCNONb30BaHUe NUTUA-MOHHOW TEXHOMNOMMW B TPAHCMNOPTHbLIX CPeAcTBaXx,
hyHKUMM No obecneveHn MakcMManbHOTO CHXKEHUA pUCKa cneayeT pasgensTe Mexay pasnuyHbIMK YPOBHAMKM CTPYKTY-
Pbl CUCTEMBI: OT aKKyMyrnaTOpa 40 TPaHCMOPTHOIo cpeacTea.

B.2 BHyTPEHHee KOpPOTKOe 3aMbliKkaHue, BbI3BaHHOE 3arpA3HeHeM 4YacTuuamu

BHyTpeHHee KOpOTKOE 3aMblKaHWe akKyMynaTopa MOXKET UMETb pasnvyHbIe MPUHUHBL U NPOSIBNSTLCS Kak B Npo-
Lilecce NPOM3BOACTBA, Tak U MpW 3KCnnyatauum B TpaHcnopTHOM cpeacTee. [na npoeepkn 6a3oBoi 6e30nacHOCTY akky-
MYMATOpa OT ABMEHWI KOPOTKOTO 3aMbIKaHUs B HACTOSLLEM CTAHAapTe NpenHasHa4YeHbl pasnuyHble UCMbITaHus Ha bes-
onacHocTb (cm. Tabnuuy B.1).

McnbiTaHns Ha BHYTPEHHWE KOpOTKUE 3aMbikaHud B 6.4.4 cneyuanbHO npegHasHayYeHsl Ang UMUMTauuMn 3arpsiaHe-
HWA 3NEeKTPOMPOBOAALLMMK YacTULAMKM B aKKyMYNSTOpax, YTO NMOTEHUMAaNbHO BO3HUKAET BO BPeMS NMPOW3BOOCTBEHHOTO
npouecca. Bonpoc 3arpsisaHeHusi NpoBOASLLMMK 4acTULAaMK SBMNSETCH 0COBEHHO OCTPbIM, MOCKOMbLKY Crydau noxapoB
NMOPTaTUBHBLIX NUTUIA-MOHHBLIX BaTapel Ha pbIHKE OTYACTU OBLACHSETCA UM.

Tabnuua B.1—NpMmepbl BHYTPEHHETO KOPOTKOrO 3aMbIKaHWs akkyMynaTopa

Pexum MpuYmrHGI KoHTpmepsb! WeneitaHue
YpeamepHoe cocTosiHWe | AHOManbHas Temnepartypa Ykazanne pabouux | 6.3.1 YcTonuMBOCTE K
OKpy>KaloLen cpeabl YCroBWA BO3OEWCTBUIO BbICOKON

TemnepaTtypsl
YpeamepHbld yoap (nageHwe wnu 6.2.1 MexaHunueckne
ynap) yaapel
PazpaBnuBaHue akkymynatopa 6.2.2 PazpaenunBaHune
OengputoobpasoBaHue Henagnexawme ycrioBua 2apsafga | Ykaszanue paboudei —a
(HM3Kaa Temnepatypa wnyM GONbLIOR | 30HbI
TOK)
MNepesapsan 6.4.2 Mepezapsan
MNepepa3spsg 6.4.3 MpuHyoUTENBHBINA
paspsa
HenpaeuneHoOE COOTHOLLEHWE MOMOo- —a
WUTENBHOIO W OTPULATENBHOIO MaTe-
puanos
[Mpouecc nponasogcTea 3arpsasHeHMs TokonpoBogsawmMmMK ya- | KoHTponb npouecca | 6.4.4 BHyTpeHHee ko-
cTMLaMK POTKOE 3aMblkaHue
3ayceHubl UNM He3aKpenneHHsle Me- —a
Tannuyecke 4yacTtu
PaspeiB cenapatopa —a
2 WcnbiTaHne Ha BHYTPEHHEE KOPOTKOE 3amblkaHue B 6.4.4 Takke MOXET 3aKpbiTh BONPOC C BHYTPEHHUM KOPOTKUM
3aMbIKaHWEM, BbI3BAHHbLIM 3TMMUW MPUYMHAMM, N3-3a MEHBLUMX MMKU aHaNOrMMYHbIX NNoLwaaei KOpoTKOro 3aMblKaHus.
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Mcnbitadve B 6.4.4.2.1 OTHOCUTCA K UCMBITAHMAM C NPUHYOUTENBHBIM BHYTPEHHNUM KOPOTKUM 3aMblkaHueM (MNBK3),
kak ykasaHo B M3K 62619. NogpobHan meTtoavka npoeegeHns ucnoitadua MNBK3 Takke onpepeneHa B MK 62133-2.
WcnbitaHye NBK3 npoBogaT ¢ UCNBITYEMBIM aKKYMYMATOPOM, B KOTOPOM B LIENAX MOAENWPOBaHWUA HAUXYALLIEro cryyas yc-
NOBUA BHYTPEHHErO KOPOTKOMO 3aMbIKaHUA MEXAY aMeKTpoaaMi BCTaBNAETCA YacTula HUukensd. Paamep 4acTuubl HUKena
YCTaHOBMEH COOTBETCTBYIOLLMM Hanbonee KpynHOMy 3arpasHeHnio, KOTOpoe NOTEHUMANbHO MOXET NOMacTb B akKyMyns-
TOP B MPOLIECCE Er0 U3rOTOBMNEHWA, 1 BbI3bIBAET BbIAENEHVE MAKCMMATbHOo Tenna Mexay anekTpoaamu. 3arpasHsioLLas
YyacTuLa BbI3bLIBAET BHYTPEHHEE KOPOTKOE 3aMblkaHWe Mexay NONoXUTENbHBIM U OTpULLaTENbHBIM 3MEKTPOAAMW B OOHOM
W OBYX CNOSIX, KOTOPOE MOXHO BOCMPOWM3BECTM C MOMOLLLI UCNbITaHWA no 6.4.4.2. MNooTeep¥OeHo, YTO TEPMUYECKME,
XUMUYECKME 1 ANEKTPUYECKME YCNOBUA 00paboTaHHbIX NyTeM BCTABKW HUKENEBOM YacTULbl UCMbITYEMBIX aKKYMYINSTOPOB
aHanorvyHbl HeobpaboTaHHbBIM aKkKyMynaTopaMm, U HE UMEIKT HUKAKOTO BNMAHWA Ha pe3ynsTaTt UCTbITaHus.

MpumeyaHus

1 TennoBoe cocTosiHUe 0bpaboTaHHLIX MCMBITYEMBIX aKKYMYNATOPOB 3KBMBANEHTHO unv bonee TAXeNoe no cpae-
HEHWIO ¢ HeoGpaboTaHHBIMY aKKyMYyNsaTOpamMuy M3-3a HU3KOW TENNONPOBOAHOCTH NOMMATUNEHOBOMO MELLIKA, UCMONb3yeMo-
ro OnsA UCMbITYEMOro akkymynsitopa. Hagaenneaemoe npucnocobneHme M3roToBNEHO U3 aKPUMOBO CMOMbl M HUTPUIBHO-
ro Kay4yka, UMEeeT HM3KYH TENNonpoBOAHOCTbL W HE BITMAET Ha TEMMOBbLIAENEHWE UCTILITYEMOTO akKyMynaTopa U CKOPOCTb
reHepauum Tenna B 06nacTy KOPOTKOro 3aMbIKaHUA.

2 VcnapeHue anekTponuTa npy NoAroToBKe MCMNLITYEMOrO akKyMynaTopa NoYTH NOMHOCTLI0 NPeAoTBpaLlEeEHO B CO-
OTBETCTBMM C YCTAHOBMEHHOWN METOLAMKOW WCMbITAHWA, TaK YTO OHO HE OKAa3bIBAET BIUWSHUA Ha Pe3ynbTaTthl UCMNbITAHUA.
ObpaboTaHHbI akKyMynaTOp UMEET MoYTW Takve e paboyne xapakTepuCTWKU MO EMKOCTU W COMPOTUBIEHWIO, Kak W
HeoBpaboTaHHbIN.
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MpunoxeHwne C
(oBsazaTenbHoe)

AﬂbTepHaTMBHOE HUCNbiTaHWe Ha BHYTPeHHee KOPOTKOe 3aMblKaHWe

C.1 OGwme

B aTom npunoxeHuy npueeneHbl YCNoBWUS NpoBeaeHUs ankTEPHATUBHOMO UCMbITAHWA Ha BHYTPEHHEee KOpOoTKoe 3a-
MbIKaHWe, YCTaHOBMNEHHOTO B 6.4.4.2.2.

McneiTaHne NpUMEHNMO K MPU3MATUYECKMM W NAKETHLIM akKyMynaTopam.

McnbiTaHne NpoBOAAT C NATLIO akkyMynaTopamu. Y1cno akkyMynaTopoB MOXET ObiTb M3MEHEHO MO COrMacoBaHui
MeXay U3roTOBUTENEM akKyMynaTOpOB W noTpebutenem.

c.2 ﬂonrOToaxa K MCNbITAHWKO U UCNbITaTeNbHAA YCTAaHOBKA

C.2.1 NopgroToBKa akKyMynaTOpa nepen UcnbiTaHUEeM

[lna npuaMaTUYECcKOro akKyMynaTopa Kopnyc MOXET BbITh YTOHYEH WUNK yaaneH COOTBETCTBYOLLMM METOLOM, PEKO-
MEeHOO0BaHHbIM W3rOTOBUTENEM aKKyMynaTopa, ecnv 310 Heobxoaumo, 4Tobel n3bexarts BnuaHusA gedopMaumm kopnyca
Ha BHYTPEeHHEee KOpPOoTKoe 3aMbikaHue.

[na npuamaTuYeckoro akkymynatopa C KOpnycom, COeAMHEHHLIM NMB0 ¢ NOonoXUTENsHBIM 3NeKTpogom, nubo ¢
oTpULaTenkLHbLIM 3MEKTPOAOM, KOPMYC A0MKeH BbiTh yoaneH COOTBETCTBYKLUM METOAOM, PEKOMEHOOBAHHLIM M3rOTOBU-
Tenem akkymynstopa.

Kopnyc nakeTHoro akkymynatopa He criefyeT yToHYaTh Uiy yoansts.

YTOHYEHUE U CHATUE KOpMyca CneayeT NpoBOAUTL Nepen 3apsaKol U KOPPEKTUPOBKOW HANpPAXeHNSA akkyMynaTo-
pa. 3Ty onepauuio cneayet NPOBOAWTL C COBNoaeHNeM BCeX HeobxoauMbix Mep BbeaonacHocTw.

Hwke npuBegeH pekoMeHOyemblil METOA yOANeHUs YacTy KEeCTKOro Kopryca akkyMmynsatopa Ans UCrofb30BaHus
WHOEHTOPHOIO Mnpecca.

1) 37an 1. YacTM4HO YTOHYAOT NMOBEPXHOCTb Kopnyca akkymynstopa Ha 90 % TonwmHbl cTeHku kopnyca. Ha pu-
cyHke C.1 nokasaH NnpuMep YTOHYEHMA CTEHKM Kopryca. IHCTpYMEHT AN YTOHYEHMA OOMKeH DbiTh CNPOEKTUPOBaH TakiM
obpa3zom, 4Tobbl KpOMKa pexyLuei ronoeku 3axoguna Ha 90 % TonwuHbl CTeHKW kopriyca. Ha pucyHke C.2 noka3aH npu-
Mep YNPOLLEHHOIO PYYHOTO MHCTPYMEHTA YTOHYeHUS. TakKe A0NyCKaeTCa MCNoNb30BaTh (hpe3epHblid CTaHOK UnK Apyrue
WHCTPYMEHTHI.

PESMprI B MUINNMMMeTpax

Pexcyluan ronopka

WHETPYMEHTE AR YTOHYEHNA

Kopnyc akkymynatopa

Kopnyc akkymynatopa HCTpYMEHT AnsA yTOHYEHWS

PucyHok C.1 — MNpumep yTOHYEeHUA Kopnyca

Pexyluas ronoexka

{sameHseMan)

PucyHok C.2 — lNpuMep UHCTpYMeHTa Ans YTOHYEeHUs
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2) 31an 2. Ha TopueByl0 NOBEPXHOCTb LUTLIPA ChEMHWKA HAHOCAT KMeWn, 3aTem NPUKPEennaAT ero K yTOHYEHHOM
YyacTu kopnyca. [oBepxHOCTb TOpUa LWThIPS ChbeMHUKa foMmKHA ObITe TOMO Xe pasMepa, YTo U YyTOHYEHHOE MECTO B KOPMY-
ce. PexomenpyeTcs knen ¢ npegenom npovHocty 6onee 20 MlMa (Hanpumep, KNeeBon NMCTONET UMK 3NOKCUOHBIA KNen).
Mocne 3aTBEpAeBaHUs Kned crnedyeT yaanuTb YTOHYEHHYIO YacTb, NOTAHYB 3a WTkips. OTBEPCTME B CTEHKE Kopnyca, 0b-
pa30oBaBLUEECH MOCMNE CHATWS YacTW CTEHKW KOPMyca, CNneayeT 3aknenTb U30NAUMOHHOW NEHTOW A0 Hayana UcnbiTaHus.
Ha pucyHke C.3 nokasaH npumMep npolecca yaaneHus 4acTu Kopnyca.

YTonneHue kopnyca MpukneupaHne YaaneHue
Mpukpennerve BeirArmBaHne 3akneiKa oTBepCTUA

Pucyrok C.3 — lNpumep yoaneHnsa 4acTu XKecTKoro koprnyca

Ha pucyHke C.4 Taioke nokasaH npyMmep yaaneHus 4acT KecTKOro Kopryca B NpoLecce W3roTOBMeHWs akKyMyns-
Topa cnegyrowmum obpazom:

1) 3tan 1. MNogrotaenueaioT cnabyto 30HY, HanpuMep, NpMBapuUB OONOMNHUTENBHLIN KranaH B npouecce U3rotoene-
HUA akKymynsTopa.

2) 3Otan 2. CmewwneawT kner AB B cooTHoweHuM (1 : 1). C noMoLLbH Knes NPUKPEnnAT A3bIYOK, 38 KOTOPbIA BMO-

cnegcTern 6y,qu npown3eeneH CbeM, K KnanaHy 1 BblOepXHUBaKOT 10 muH, ansa 3arBepaeBaHns Knesqd. MCI'IOJ'IbSyH A3bIYOK,
yOanaAwT KnanaH.

Ocnabnaeman 3oHa, MpukneneaH1e A3bNKA HecTiui kopryc
HanpuMMep NyTeM NpUBapKK KnanaHa ANA OTPLIBaHUA C yAaneHHol YacThbio

PucyHok C.4 — lNpumep MeToaa yaaneHus YacTu )eCTKOro Kopryca npy U3roTOBMEHUM akkyMynaTopa

C.2.2 UcnbiTaTenbHasa ycTaHOBKa

C.2.2.1 YcraHoBKa akkymynsitopa

AkkymynaTop gomkeH BbiTb aNeKkTpU4ecKn M30NUPOoBaH OT UCMbITATENBHOTO CTEHAA M YOePHKUBATECA C MOMOLLBHD
UKCUpYIOLLIErD YCTPOMCTBa TakuM obpazoM, YTobbl NpefoTBpaTUTE Ero CMeLLeHWe BO BpeMsa UcneitaHna. Ha pucyHke C.5
nokasaH npumep UKCUPYHOLWEro YCTPOWUCTBA.

C.2.2.2 NamepeHue HanpsxeHun

[nsa obHapyxeHWs LieneBoro BHYTPEHHEro KOPOTKOTO 3aMblKaHUs M3MEePAIoT HanpsKeHue Mexady oTpuuaTenbHbIM
WA NONOXWTENBHBIM BbIBOAOM aKKyMynsTopa M MHOEHTOPOM B COOTBETCTBMM C KOHCTPYKUMEW akkymynsaTtopa. Llens ns-

MepeHUAa HanpaXeHna He crnegyeTt Nogkni4aTk K BbIBOAY HAPYXXHOMo anekTpona. Ha PUCYHKe C.6 nokasaHa cxema uc-
nblTaTensHOM YCTaHOBKW.
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Pe3snHoBbLIA nueT

il

) 0O BakenuT

E /

PucyHok C.5 — lNprmep yCcTaHOBKW akkymynsaTopa

AKKYMYNATOp

KOHCTPYKLMA aKkyMynsaTopa CxeMa UCTIbITATaNbHON YCTaHOBKA

NHaeHTOD

Kopnyc Kopnyc

N —
aneKkTpon, \

MonoxuTansHLIR Q
NG 4

OTpuiiaTensHbli
MonoxuTensHLIA

BLIBOA,
) BLIBOA
4
Bonk™™eTp
a) HapyxHbl anekTpoa: oTpuLlartensHbIi
AHpeHTOpD
Kopnyc Kopryc

OTpuuaTenbHbIi \
anekTpog \

MonoXUTaNEHGLIH -
A ——

v OTpyLAaTenbHbIA

"\ BwiBOA MonoxMTensHLI
Bons™meTp BhiBOR

b) HapyHbIi1 anekTpoa: NONOXUTENbHbIN

PucyHok C.6 — lNMpumMep UcnbiTaTenbHOW YCTaHOBKU NS U3MEepPEeHUsT HanpsbxeHUs

C.2.2.3 NHpeHTepHOe YyCTPONCTBO

WMHOoeHTOp QomKeH npedacTaBnsaTe coboi rBo3nb M3 CTanu UK HepKaBetolen ctanu, Hanpumep, mapok SKD-11,

SUS 440C, SUS 300, gnametpom 1—3 MmM.
Yron ocTpua reo3as gomkeH boiTe oT 20° go 45°.

C.2.3 MNpenBaputenbHoe UCMNbITaHUE

B kauecTtBe ycnoBnA OCTaHOBKW WHOEHTOpPa, WCNOoNb3yHT BENMWUYUHY NadeHWA HanpaXeHuA, COOTBETCTBYHLLYHO
OOHO- Unn ,ElByXCJ'IDﬁHDMy KOPOTKOMY 3a@aMbIKaHWIO MCNbITYEMOIo akKymynaTopa, KOTopoe nepen OCHOBHbIM MCNbITAHUEM

onpefenstoT cnegyowym obpazom:
a) nogroTtaeBnuearoT akkymynatop no C.2.1, ecrnv npyUMeHUMO;
b) sapsxaloT akkymynsaTop 40 BepxHero npegena 3apagHoro HanpskeHus;

C) 3aKpennsiT akKyMynsaTop Ha UCNbITaTensHOM yeTaHoBke no C.2.2. MIHOEHTOP AOMKEeH pacnonarateCsa nepneH-
OVKYTIAPHO K CNOAM 3MNeKTPOLAO0B akKyMynsaTopa. AKKYMYSTOP UMW MHAEHTOP AOIKeH ABUraTbCA BAOME 3TON NeprneHanKy-

naApHoKM ocy. MecTo UcnbiTaHWs Ha Kopnyce OOMKHO BbITe TaKMM, Kak onucaHo B 6.4.4.2.1;
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d) npeaBapuTenbHOE MCMbITaHWE NMPOBOAAT NPW TemnepaType ucneitaHns (25 £ 5) °C. Bo Bpema ucneiTaHna Ha-
npspkeHue OomkHo peructpupoBatbea ¢ Yactotor 1000 My mnw Gonee;

e) NpUXMMAaKT MHOEHTOP K aKKyMYMNaTOpY UMW NPUKUMAKDT akKyMynsaTop K MHAEHTOPY C MOCTOSIHHOW CKOPOCTHH
0,01 mm/c. JonyckaeTcsa MCNonb3oBaTk CKOPOCTL Haxuma Gonee 0,01 mm/c, ecnu mMoxeT BbITe obecneyeHo ogHO- UK
[OBYXCMOWHOE BHYTPEHHEE KOPOTKOE 3ambikaHue. [pecc fomkeH BbbiTb OCTAHOBMNEH MpU 0BHapPYKEHWW PE3KOr0 NageHus
HanpsbkeHWsa Nocne Toro, Kak HanpskKeHne MeXay WHAEHTOPOM W BbIBOOOM aKKyMynsaTopa AOCTUIHET HANpPSXKeHUsA Mexay
oTpuLaTensLHON U NONOXUTENBLHON KneMmmaMu. [ocne oCcTaHOBKKM Npecca MHAEHTOP OTBOAAT OT akKkyMynaTopa B TEYEHUe
10 c. Ha pucyHke C.7 nokasaH npumMmep nageHusi HanpspreHus;

A A
m 4,10 012 s
§ 4,05 ~ _ | 6,10 g
3 4,00 \ 008 3
5 \ o
T 3,95 \\ 006 3
2, =
3,90 N 004 &
\ Peskoe 2
3,85 G nagetive 002 5

\\ HanNpsKeHnA
3,80 0

-— 3,75 0,02 —»

-10 -5 0 5

Bpems, ¢ *

— HanpsxeHWe aKkyMynaTopa;

———  — HanpsaxeHHe MeXaY WHASHTOPOM W BLIBGAOM aKKyMYNATOpa;
——— — CMBILeHNe MHOEeHTOpa

Pucyrok C.7 — Npumep pe3koro nageHusa HanpsKeHusa

f) paspsikatoT akkymynaTop Ao 6e3onacHoro HanpskeHwus, a zatem pasbupatoT ero, 4Tobel NPOBEPUTE YMCNO 3a-
KopoyeHHbIX cnoes. [MoBTOpAT 3Tankl OT a) A0 €) A0 Tex nop, noka He ByaeT AOCTUIHYTO OOHO- UMW OBYXCNOWHOE BHY-
TpeHHee KOpPOoTKOe 3aMblkaHve 1 He ByaeT onpedeneH napameTp NageHns HanpshkeHus Ans OCTaHOBKW WHAeHTopa. Konu-
YeCTBO CMOEB KOPOTKOrO 3aMblKaHWA PaBHO KONMUYECTBY 3aKOPOYEHHbIX TOHEK MEXOY NOMOXKUTENbHBIM M OTPULLETENBHBIM
anekTpogamu. 3aKopoyeHHas ToYKa, rae MHAeHTOP He COMPUKacarncs, He CYATaeTCs 3aKOPOYEHHbBIM CNOEM.

C.3 Mpouenypa UcnbITaHUA

VcnelTaHve npoBogAaT cneqyowmm obpasom:

a) nogrotaenueatoT akkymynstop no C.2.1, ecnu NnpMMeHMO;

b) AoBoaAT HanpsKeHWe akkyMynaTopa Ao BepXHero npegena 3apagHoro HanpsKeHus;

C) 3aKpennsalT akkyMynaTop Ha ucneiTatensHol yctaHoske no C.2.2. MIHOeHToOp AOMKeH pacnonaratbCs nepreH-
OVKYNAPHO K CIOSIM 3MeKTPOA0B akkyMynsaTopa. AKKYMYnATOp UK MHOEHTOP OOMPKeH ABUraTbCs BAOMb 3TOW NepneHguky-
nsapHor ocu. MecTo ncnelTaHua Ha Kopnyce AOMMKHO BbITh Takum, Kak onucaHo B 6.4.4.2.1;

d) ucnelTaHne NpoBOAAT NpK TeMnepatype ucnbiTaHua (25 £ 5) °C. Bo BpemMs UCNbITaHUA HaNpskeHUe OOMKHO pe-
rmcTpupoBathes ¢ Yactotoi 1000 'y unun Bonee. TeMnepaTypy akkyMyrnaTopa perMcTpupyoT ¢ YacTOTOW AMCKPETU3aLuK
1 'y vnu Bonee. YCTpoNCTBO ANA M3MEPEHWA TemnepaTypbl AOMKHO BbiTh YCTaHOBNEHO HAa NOBEPXHOCTW akKyMynsaTopa
Ha paccTosiHWKM He Bonee 25 MM OT LieHTpa NOArOTOBMNEHHOMo MecTa MUCMbITaHWs Ha Koprnyce akkymynsTopa.

n punMeyaHune — ,ﬂOI’IyCKaeTCH nocrie OCTaHOBKW Npecca NpMMeHATb YacToTy M3MepeHns Gonee 1 Ny;

e) NpUXMMAaKT MHOEHTOP K aKKyMyMNaTOpY MMM NPUKUMAKDT akKyMynsTop K MHAEHTOPY C NOCTOSIHHOW CKOPOCTHHD
0,01 mm/c. JonyckaeTca MCNONb30BaTk CKOPOCTb Haxuma Gonee 0,01 mm/c, ecnu moxeT ObiTe 0becneyeHo ogHO- UMK
OBYXCMOWHOE BHYTPEHHEE KOPOTKOE 3aMblkaHue. MNpecc gomkeH BbiTb OCTAaHOBMNEH Npy 0BHAPYKEHUW BUOUMOTO PE3KOro
nageHus HanpsxeHns, Kak onpegeneHo B C.2.3;

f) nocne octaHoBKM Npecca 3a akkyMynAToOpoM HabnopakT B TedeHue 1 4. MHAeHTop AOMKeH OcTaBaTbCcAa Ha Me-
CTe B yrnope 1 octaBatbea cTabunbHbiM B Npedenax +0,02 MM B HanpaeneHnax X, Y U Z 40 KOHLA WUCNbITaHWs, BKIKYaN
nepwog HabnwaeHus.

MpumedaHue — lNNocrne OKOHYaHMS Nepuoda HabNOEHUs akkyMynaTop pasbupatoT 4ns NPOBEPKU Konuye-
CTBa 3aKOPOYEHHbIX CIOEB.

C.4 Kputepun coOTBETCTBHUA

Cm. 6.4.4.3.
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Mpunoxenue OA
(cnpaBo4Hoe)

CBegeHMUA 0 COOTBETCTBUM CChINOYHBLIX MeXOyHapodHbLIX CTaHOapTOB

Tabnuuya JA1

HauMWoOHanbHbLIM CTaHOapTamM

OBo3Ha4YeHne CChINOYHOro

MeXyHapoaHoro Crenet OBo3HayeHe W HaMMeHOBaHWe COOTBETCTBYHLLEro HalUuoHaneHoro ctaHaapTa
cTaHaapTa, AOKYMeHTa COOFRETCTBUA
IEC 62619:2022 IDT OCT P M3K 62619—2023 «AKKYMYNATOPLI M akKyMynsATOpHble baTapen,
copepallme Leno4Hou U ApYrue HEKUCNOTHEIE anekTponuTel. Tpeboea-
Hus 6e30nacHOCTM ANA NUTUEBLIX aKKYMYNATOPOB 1 BaTtapei 13 HUX npu
NPOMBILLMEHHOM NPUMEHEHWNY
IEC 62660-2:2018 IDT OCT P M3K 62660-2—2020 «AKKYMYNATOPbI NMTUA-MOHHLIE AN 3MeK-

TPUHECKMX O0POXHbBIX TPAHCNOPTHBIX CPencTB. Yactb 2. UcnbiTaHus Ha
HageXXHOCTb W 3KCnyaTaulo C HapyleHnem pexxmmoB»

ISO/TR 8713

*

BETCTBMA CTAaHOAPTOB!

- IDT — muaeHTU4HbIE CTAHOAPTHIL.

* COOTBE.‘TCTByI-OLLI,MPI HauMOHanNbHbLINA CTaHaapT OTCYTCTBYET. [o ero NMPUHATUA peKOMeHOyeTCA NCNOoNb30BaTh Nepe-
BOO Ha pyccmﬁl A3bIK AAQHHOINO MeXayHapoaHoro AoKyMeHTa.

M punMmevyaHune — B HacToAwen Tabnuue 1crnonb3oBaHo cnegywulee ycrioBHoe 0603HayYeHne cTeneHn cooT-
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Bubnuorpadcun

IEC 60050-482 International Electrotechnical Vocabulary — Part 482: Primary and secondary cells and batteries (Mex-
OYHapOOHbIA 3NEKTPOTEXHUYECKNIA crnoBapb. YacTb 482. MNMepBUYHbIE 3MEMEHTbI, aKKyMyNATOPbI U akK-
KyMYyNsATOpHbie GaTtapewn)

IEC 61434 Secondary cells and batteries containing alkaline or other non-acid electrolytes — Guide to designa-
tion of current in alkaline secondary cell and battery standards (AkkyMynsaTopbl U akkymynaTOpHble
baTtapew, cogepxallme LEenoYyHOW UM OpYrMe HEKUMCINOTHLIE anekTponuTel. PykoBoacTteo no ob6o3Ha-
YEHWI0 TOKa B CTaHAApTax Ha LLENOoYHbIe BTOPUYHLIE 3ANeMeHTHI 1 BaTapew)

IEC 62133-2 Secondary cells and batteries containing alkaline or other non-acid electrolytes — Safety requirements
for portable sealed secondary lithium cells, and for batteries made from them, for use in portable applica-
tions — Part 2: Lithium systems (AkkymynsiTopbl 1 akkymynaTopHele Batapeu, cogepxalue LWenoYHom
VN OpYTUe HEKUCNOTHLIE ANeKTponuThl. TpeGoBaHusa Ge30MacHOCTU NOPTAaTUBHbLIX FEPMETHUYHBIX aK-
KyMYNSTOpOB W BaTapeit U3 HUX Npu NOpPTaTUBHOM NpUMeHeHuW. YacTb 2. CUCTeMbl HA OCHOBE NUTUSA)

IEC 62660-1 Secondary lithium-ion cells for the propulsion of electric road vehicles — Part 1: Performance testing
(AKKYyMYNATOPLI NIATUIA-MOHHLIE AN 3NeKTPUYECKUX JOPOXHLIX TPaHCMOPTHLIX cpeacTts. YacTts 1. Mc-
NbITAHWA MO ONpeaeneHnio paboynx XapakTepUcTUK)

IEC TR 62914 Secondary cells and batteries containing alkaline or other non-acid electrolytes — Experimental
procedure for the forced internal short-circuit test of IEC 62133:2012 (AKKyMynATOPbI U akKyMynsaTop-
Hble BaTapewn, cogepallme WEeNnoYHOW UMK ApYTre HEKUCITOTHLIE 3nekTponuTel. MeTon ucnbiTaHns Ha
YCUINEHHOE BHYTPEHHEE KOPOTKOe 3amblkaHue no M3IK 62133:2012)

1ISO 6469-1 Electrically propelled road vehicles — Safety specifications — Part 1. Rechargeable energy storage
system (RESS) (TpaHcnopT AopoXHbIA Ha anekTpudeckon Tare. TpeboeaHua BesonacHocTu. YacTtb 1.
CwucTeMbl HAKOMMNEHWA 3HEPTUW Nepe3apsKaemMble)

ISO 124056-4 Electrically propelled road vehicles — Test specification for lithium-ion traction battery packs and sys-
tems — Part 4: Performance testing (Snektpuyeckve OOpPOXKHbIE TPAHCMOPTHLIE cpeacTea. Tpebosa-
HWA K UCMbITAHUAM A58 NUTUA-UOHHBIX TAroBbIX Batapei 1 cucteM. YacTb 4. McnbiTaHua Ans OLUeHKU
pabo4mnx XxapakTepucTuK)

1ISO 18243 Electrically propelled mopeds and motorcycles — Test specification and safety requirements for lithi-
um-ion battery system (MoTouuknbl 1 MONeAbl Ha aneKkTpuyeckoi Tare. Metoabl ucneiTaHWn U Tpebo-
BaHWA 6e3onacHOCTU AN NMUTUA-MOHHBLIX BaTapeiHblX CUCTEM)

UN ECE Regulation No.100 (UN ECE R100), Uniform provisions concerning the approval of vehicles with regard to specific

requirements for the electric power train (02 series of amendment or later)
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