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MNpegncnoBue

1 NOArOTOBJIEH HauuoHanbHOW accoumauveii nponsBoanTenein UCTOHYHUKOB Toka «PYCBAT» (Acco-
umauma «PYCBAT») Ha ocHOBe COGCTBEHHOIO NepeBo/a Ha PYCCKUIA SA3blK aHrMoA3bIYHOW BEpCUM CTaHAapTa,
YKa3aHHOro B NyHKTe 4

2 BHECEH TexHuuyeckum KomuTeToM no ctaHgaptusaumm TK 044 «AKKYMYNATOpbl U 6atapen»

3 YTBEPXJEH W 8BEJAEH B [JEWCTBUE Mpukasom PefepasibHOro areHTCTBa MO TEXHUYECKOMY pe-
ryIMpoBaHnio N MeTPosorvm ot 6 nroHsa 2018 r. N9 318-ct

4 HacToAwmi cTaHgapT ABNSAETCA MOANMULMPOBAHHBIM MO OTHOLLEHWUIO K MeXAyHapo4HOMY CTaHOapTy
M3K 62660-3:2016 «AKKYMYyNATOpbl JINTUA-NOHHbIE ANA 3/1EKTPUYECKUX [OPOXKHbIX TPAHCMOPTHLIX CPeACTB.
UacTb 3. TpeboBaHusa 6e3onacHoctu» (IEC 62660-3:2016 «Secondary lithium-ion cells for the propulsion of
electric road vehicles — Part 3: Safety requirements». MOO).

Mi3meHeHUs npousBedeHbl MyTeM BK/IHOYEHUS MOJIOXKEHUI CCbIZIOYHOro ctaHgapTa MOK 61434 Heno-
CpefiCTBEHHO B TEKCT CTaHfapTa B BuAe OOMOJSIHUTE/IbHOIO NpuioxeHus JA. a Takxke nyteM U3MeHeHUs OT-
OeNbHbIX pas, KOTopble BblAeNeHbl MOMYXUPHBIM KYPCUBOM, a MPUYMHbI UX U3MEHEHUSA NpuBeAeHbl B CHO-
ckax. Ana ncnpasBfieHuss owmnobkn B dhopmysie 6a30BOro Toka UCMnblTaHMs B ctaTtbe 3.10 B COOTBETCTBUU C
M3K 61434 onpefeneHvie N3MeEHEHO, aHa CCbljlka Ha npuioxeHue JA 1 gobasneHo npumedaHune 2. Mpepgo-
cTepexeHne B 6.1 0 npeaynpeauTesibHbIX Mepax Mo 6e30MacHOCTU NepeHeceHO B Hayano nogpasgena. W3-
MeHeHa HymMepaLms nepeyucneHnii B 6.4.4.2 B cootsetcteun ¢ FOCT 1.5—2001 (noanyHKT 4.4.4.4.4.5).

CBefileHVs1 O COOTBETCTBUM CCbINTIOYHbIX HAUWOHa/IbHbLIX CTaHAAPTOB MeXAYHapoaHbIM cTaHgapTam, uc-
MoNIb30BaHHbIM B Ka4YeCTBE CCbISIOYHbIX B NPUMEHEHHOM MeXAYHapoAHOM cTaHfapTe, NpvBeAeHbl B 4OMOJSI-
HUTENbHOM npunoxeHun b

5 BBE/JIEH BIMEPBbIE

6 HekoTopble NMOMOXEHWsI HACTOSILLEro CTaHA4apTa MOTyT AB/MATLCA 06beKTaMy NaTEHTHbIX NpaB. Mexay-
HapoAHasa anekTpoTexHuyeckasa kommccmsa (MOK) He HeceT OTBETCTBEHHOCTU 3a MAeHTUmMKaumo nogo6HbIX
naTeHTHbIX NpaB

MpaBuna npuMMEHeHNs HaCTOSALWEro craHiapTa YCTaHOB/eHbl B cTaTbhbe 26 defepasibHOro 3akoHa
0T 29 wmioHA 2015 r. Ne 162-9®3 «O cTaHgapTusaumm B Poccuiickon degepauyun». UNHpopmauyma o6
N3MEHEHUAX K HACTOALEMY CTaHAapTy nyb/sMKyeTCsa B eXerogHomMm (No COCTOAHUIO Ha 1 AHBaps TeKyLLero
roga) MHOPMaLMOHHOM yKasaTene «HauuoHanbHble CTaH4apTbi», a OoguuManbHbil TEKCT W3MEHEHWN
W MONpaBOK — B eXeMecAYHOM MWH(OopMaUMOHHOM YykaszaTene «HaumoHasbHble cTaHgapTbhi». B cnyvae
nepecMoTpa (3amMeHbl) WM OTMEHbl HacTOAWEro craHjapTa COOTBEeTCTBYyWLWee yBefoM/eHne OyaeT
onybnnkoBaHo B 6GnMXaiLleM BbINyCKe eXEeMecsAYHOro MWHMOPMALMOHHOI0 YykasaTens «HaumoHanbHble
CTaHfapTbl». COOTBEeTCTBYWLWAA WHPOpMaUns, yBeAOMSeHMEe U TeKCTbl pasMelialnTcsa Takke B
MHGOPMALMOHHON CcUCTEME O06LLEro Mosb30BaHUs — Ha oumumaibHOM caiTe degepasbHOr0 areHTCcTBa
No TEeXHWYECKOMY perysimpoBaHuio 1 MeTposiorun B ceTu VMIHTepHeT (wWww.gost.nj)

© CtaHgapTuHgopm. ohopmnieHue. 2018

HacTosiwmin cTaHAapT HEe MOXET ObITb MOSTHOCTLIO UM YaCTUYHO BOCMPOM3BEAEH, TUPKUPOBAH U pac-
npocTpaHeH B KauecTBe ouuManibHOro n3aaHus 6e3 paspelleHnst deepasibHOro areHTCTBa Mo TEXHUYECKO-
My PerysimpoBaHuIo U METPOJIOrn
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BBegeHne

DneKkTpuyeckne AOPOXHO-TPAHCMOPTHbIE CPeACTBe, BK/4Yasa rmbépugHble U noasapshkaemble rmopua-
Hble 3/1IEKTPMYECKNE TPaHCMNOPTHbIE CPeACcTBa HauMHAOT BHEAPSATLCS Ha MUPOBOM PbIHOK ONUpasicb C O4HOMN
CTOPOHBLI Ha TpeboBaHMA CO CTOPOHbLI MO6a/IbHLIX 3a4a4 No CoKpaleHuo BbibpocoB CO, 1 notpebneHus
3HEeprun, ¢ Opyro — Ha HoBellmne JOCTUXEHNSA B TEXHOMOMNAX N HA CHKEHUN Ce6eCTOMMOCTU. ITO NpuBe-
10 K 6bICTPOMY POCTY CMpOca Ha TAroBble akKyMy/IATOPHble 6aTapeun BbICOKOM MOLLHOCTU U BbICOKON yaesb-
HOW 3HEeprnun, NoKasaHHble NMUTUA-MOHHbIMY GaTapesmMu.

Ona obGecrneyeHns 6a30BOr0 YPOBHS KaveCTBa JIMTUM-UOHHbIX akKKyMy/nsiTOPoB A1 aBTOMOOWUb-
HOM MPOMbILWIEHHOCTM OblIN  pa3paboTaHbl COOTBETCTBYIOLIME MeXAYHAPOAHble CTaHAapTbl, BBeAEeH-
Hble B Poccun B BUAE WAOEHTUYHbIX CTaHpaptoB, a umeHHo MTOCT P M3K 62660-1. TOCT P M3K 62660-2,
FOCT P NCO 12405-1 u FOCT P NCO 12405-2. 2T ctaHgapTbl ONpegensioT TpeboBaHMA K MeTogam WUCMbl-
TaHWU N0 onNpeAeneHnNo paboumx XapakTEPUCTUK, HAAEXHOCTU U CTOMKOCTU K HapPYLLUEHMIO PEXMMOB 3KCMN/lya-
Taunun INTUR-NOHHBIX aKKyMy/IATOPOB, NX 6/710KOB 1 CUCTEM /19 NMPUMEHEHU B anekTpomobunsx (3M). Kpome
TOro, y4YnTbiBasi 3HAUMMOCTb 6€30MacHOCTM JINTUN-NOHHbIX 6aTaper 1 CNpoCc Ha MeXAyHapogHble CTaHAApPThl,
TpeboBaHMs No 6e30nacHOCTN AN INTUA-UOHHLIX 6aTapei u cuctem onpegeneHbl B FTOCT P NCO 12405-3.
Takke nepecmaTrpuBaroTCs NpaBu/la, KOTOpble BK/IHOYAKT KPUTEPUW MPUEMKU A1 Mepe3apsikaeMblX CUCTEM
HaKon/eHust aHeprum 3M, Takue kak (1).

B HacTosiem cTaHfapTe BaXHO yKas3aTb KpuUTepum 6e30MacHOCTM Ha YPOBHE OTAE/IbHbIX akKyMyJsisi-
TOpOB, B Lensax obecneveHns 6a30BOro ypoBHS 6e30MacHOCTU akKyMy/ISTOPOB, KOTOPbIe pas/inyarTcsa Mo
XapakTepUCTUKaM U KOHCTPYKLUM 1 NPUMEHSAIOTCA ANA pa3/INYHbIX TUNOB 6/10K0B 1 cuctem. [1nsa aBToMo6ub-
HbIX MPUIOXEHUIA, BaXXKHO OTMETUTbL pPasHoOObpasne KOHCTPYKUUI/ aBTOMOGUbHBIX aKKyMy/ISTOPOB 1 CUCTEM, a
Takke KOHKpeTHble TPpeb6OBaHMA K akKyMynsaTopam u 6aTapesm, COOTBETCTBYIOLME KaXA0olM U3 Hux. Micxoga vs
3TUX (PaKTOB, Lefb HacTosero ctaHgapta — obecneunTb METOA0J/IOTUI0 UCMbITaHMI onpeaeneHns 6a3oBOro
YPOBHs1 6€30MacHOCTM N YCTaHOBUTb KPUTEPUMX C LUMPOKOW CTEMEHBbIO YHUBEPCA/ILHOCTM 47151 NCNOJIb30BaHUs
B 00L,eM MEPBUYHOM UCMbITAHUN JINTUR-NOHHBIX aKKy My/I9TOPOB, KOTOpbIe 6yAyT NPUMEHATLCA B Pas/IMYHbIX
cuctemax 6atapeii. KOHKpeTHble TpeboBaHMSA K 6e30MacHOCTU akKyMy/siTOPOB pas3/inyaroTcs B 3aBUCUMOCTU
OT KOHCTPYKLUMN CUCTEMbI aKKyMynATOPHbIX 6aTaper nnam TpaHcnopTHbIX cpeacTB (TC) n Ao/XKHbl 6biTb Bbl-
pa6oTaHbl Nofib3oBaTeNsAMU. ITOroBble KPUTEPUU «MpOLUEes-He MPOoLes» A1 aKKyMy/siTOPOB AOJ/DKHbI OblTb
OCHOBaHbI Ha COr/1alleHn Mexay n3rotToBUTeIAMM akkyMy/ISTOPOB 1 X NoTpebutensmu.
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HALIMOHAJIbHbIN CTAHOAPT POCCUNCKOW ®EAEPALINA

AKKYMYNATOPbI INTUA-UOHHbIE
ONA SNNIEKTPUYECKUX AOPOXHbBIX TPAHCIOPTHBLIX CPEACTB

Yactb 3

TpeboBaHMsa 6e30NacHOCTHU

Secondary bthium-ton cells for the propulsion of electric road vehicles.
Part 3. Safety requirements

Jata BBegeHns — 2019—03—01

1 O6nacTb NpUMeHeHNsI

HacTtoswwmin ctaHgapT ycTaHaBAMBaeT MeTOAbl UCMbITaHUA U KpUTEPUX MPUEMKN 415 NnokasaTtesiein 6es-
OMacHOCTU JINTUR-VOHHBIX akKyMyJ/IATOPOB M 6G/10KOB, NMpefHa3HavYeHHbIX AN NpUBefeHNs B ABUXeHne OM.
BK/IOYasi GaTapen akkyMyIaTOPHbIX 3NeKTpomobunieli (AMA) 1 rmbpugHbix anekTtpomoobuneii (AMr).

MpumeyaHna
1 B/OKN akKKyMy/IATOPOB MOTYT ObITb WCMOJ/Ib30BaHbl B KayeCTBe a/lbTepHATMBbl OTAENIbHbLIM akKKymynsaTopam B
COOTBETCTBMU C COrfalleHemM Mexay U3rotosutesieM u notpeéutenem.

2 B OTHOLWEHWM akKKyMy/siTOPOB AJ1si NMOA3apsiKaeMblX FMOPUAHLIX 3nekTpomo6uneit (AMITI). M3rotToBUTENb MO-
XET BbIGPaTh YCMOBUS MPOBEPKMN /15 NPUIOXKEHUSE SMA 1amn Ans npuioxeHust MI.

Hactosiwmii cTaHgapT npegHa3HauyeH onpeAesiMTb OCHOBHbIE MoKasaTenn 6e30MacHOCTU akKyMyssiTo-
POB. UCMOJIb3yeMbIX B G/10Kax U cucTemax 6aTapeii Npu Ux Crnosib30BaHUN MO Ha3HAYeHNIO 1 Pa3yMHO MPOrHO-
31pyeMOMyY HemnpaBWU/IbHOMY MCMOJ/Ib30BaHWIO WM NPY aBapuu, B XxoAe HopMmasibHOW pa6oTbl IM. Tpe6GoBaHuMs
6e30MacHOCTM aKKyMy/isiTopa B HacTOsLEeM CTaHAapTe OCHOBaHbl Ha MPEeAnosiIOKEeHUU, UYTO aKKyMy/siTopbl
MCMO/b3YHTCS AO/MKHbIM 06pa3om B 6/710Kax U cucTemMax 6atapeit B npegenax 3Ha4eHuii HanpshKeHusl, Toka U1
TemnepaTypbl, YKa3aHHbIX M3roTOBUTEIEM akKKyMY/IATOPOB (paboyas 30Ha akKyMyiiTopa).

OueHKa 6e30MacHOCTU akKyMy/IITOPOB BO BpPeMsi TPAHCMOPTUPOBKN U XpaHEeHMs1 He npegycmaTpuBaeT-
CSl HACTOSILMM CTaHAapPTOM.

MpumeyaHna

1 Tpeb6oBaHUA K XapakKTepuctukam 6e30MacHOCTU A1 JINTUR-UOHHBIX 6atapeii U cucteM onpegeneHbl B
FOCT P NCO 12405-3. TexHUYecKMe XapakTepucTukm n TpeboBaHMs No 6e30nacHOCTU A/18 NINTUA-WOHHBIX GaTapeii u
CUCTEM 3/IEKTPUYECKMX MOMEeLOB M MOTOUMKIoB onpegenstoTca B (2]. FTOCT P M3K 62619 oxBaTbiBaeT TpebGoBaHUA NO
6e30nacHOCTN AN NINTUIA-MOHHBLIX akKyMynsTopoB W 6artapeil O/ MPOMbIWIEHHONO MPUMEHEHUS, BX/llO4as BUIOYHbIE
NOrpy34nku, TeNIeXKN AN ronbda n aBTomaTnyeckn ynpasnsembie TC.

2 VIHhopMaumsa o paboumx 30HaxX akkyMy/IsTOPOB NPUBaANTCA B NPUNOXEHUN A.

2 HopmMaTuBHbIE CCbIIKU

8 HacTosfleM cTaHgapTe MCMNob30BaHbl HOPMAaTMBHbIE CCbIJIKM Ha Crefyilole HauuoHaslbHble CTaH-
napTbl.
FOCT P M3K 60050-482—2011 ICTO4YHMKM TOKa XuMuyeckre. TepMuHbl 1 onpeaesneHuns

MN3paHne omumanibHoe
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FOCT P M3K 62619—2018 AKKYMyNnsaTOpbl M aKKyMynaTOpHble 6aTapeun. coaepxaliue LENOYHOW
WM Apyrue HBKUC/NOTHbIE 3/1eKTPONNTLI. TpeboeaHns 6Ge3onacHOCTU A1 NIMTUEBLIX akKKyMynsiTOpPOB U
6aTapeli g5 NPOMbILLIEHHbLIX NPUMEHEHNIA

FOCT P M3K 62660-2—2014 AKKyMynsiToOpbl NMNTUA-UOHHbIE ANSA 3MEKTPUYECKUX AOPOXKHbIX TpPaHc-
NOPTHbIX CpeAcTB. YacTb 2. McnbiTaHnsa Ha HaAEXHOCTb U 3KCN/lyaTaumuio C HapyLLeHNEM PEXUMOB

MpumeyaHve — T[Ipu MNO/Mb30BaHWM HACTOAWMM CTAaHAAPTOM Liesliecoo6pa3Ho MNpoBepuTb [AelCTBUE CCbisioy-
HbIX CTaHAAPTOB B MH(OPMALMOHHOM cucTeme O6LLEro nosib30BaHUs — Ha OULMA/IbLHOM caiiTe defepasibHOro areHT-
CTBa MO TEXHUYECKOMY PEry/siMpoBaHui0 Y MeTPOIorMn B CeTU MHTEpHET Ul Mo eXerofHoMy MHOPMAaLMOHHOMY yKasa-
Tento «HauvoHaslbHble CTaHAAPTbI», KOTOPbIA OMy6/IMKOBaH MO COCTOSIHMIO Ha 1 siHBapsl TEKyLLIero roaa, U no BbiMyckam
€XEMECSIUHOro MH(OPMALMOHHOIO yKasaTens «HauuoHasbHble CTaHAAPTbI» 3a TeKyLimii rog. Ecnn 3aMeHeH OCbINOYHbIN
CTaHOapT, Ha KOTopbll/i JaHa HeJaTUPOBaHHAas CCbINkKa, TO PEKOMEHAYETCS UCMNO/b30BaTh AeliCTBYIOLLYIO BEpcuio 3TOro
cTaHAapTa C y4eTOM BCeX BHECEHHbIX B [aHHYI BEpcuio U3MeHeHWid. Ecniv 3aMeHEeH CCbIIoYHbIM CTaHOApT, Ha KOTOpbIi
JaHa [aTMpoBaHHas CCbl/Ka, TO PEKOMEH/YeTCsl UCMO/b30BaTb BEPCUI0 3TOT0 CTaHAapTa C YKasaHHbIM Bbille roAoM yT-
BepxaeHusi (MpuHATUs). ECnu nocre yTBEpXAEHUsl HACTOSILLEro CTaHA4apTe B CCbIIOYHbIA CTaHAApT, Ha KOTOPbbl AaHa
JaTMpoBaHHasi CCblJIKa, BHECEHO M3MEHEHVE, 3aTparmBatollee MOJSIOXKEHUE, HAa KOTOPOE [aHa CCbisika, TO 3TO MOJIOXKEHUE
pekoMeHAyeTCsl NPUMeHATb 6e3 yyeTa JaHHOro M3MeHeHUsl. ECrbl CChIIOYHbIN CTaHAapT OTMeHeH 6e3 3aMeHbl, TO MoJo-
)KEHME. B KOTOPOM JaHa CCbINka Ha HEro, PEKOMEHAYETCS NMPUMEHSITb B YacTy, He 3aTparnBatoLLeli 3Ty CCbIIKY.

3 TepMUHbI N onpeaeneHnsa

B HacTosdwem ctaHgapte npumeHeHbl TepMuHbl o TOCT P M3K 60050-482. a Takke cnegyrowine tep-
MWHbI C COOTBETCTBYHOLLMMM ONpPeneNeHNAMN:

3.1 anekTpoMObOUNbL akkymynaTopHbii; OMA (battery electric vehicle; BEV): 3nektpomobusb, B
KayecTBe MCTOYHMKA 3HEPrn 4159 NPUBOLa KOTOPOTro UCNO/b3YeTCs TO/IbKO TsaroBas 6arapest.

3.2 6nok akkymynstopoB (cell block): pynna akkymynsiTopoB, COeAMHEHHbIX BMECTe B Napasi/ie/ibHOM
KOHUrypaumm ¢ wunn 6e3 3aWmMTHbIX YCTPOICTB, Hanpumep, npefoxpaHuTesls WX COMPOTUB/IEHME C
MONOXNUTENbHBIM TemnepaTypHbIM KoaddumuneHTom (PTC), He YKOMM/IEKTOBaHHasi OKOHYaTeNlbHO KOpMyCcoM,
TepMUHa/IaMU U 3/TIEKTPOHHbIMUW YCTPOCTBaMM ynpaB/ieHs.

3.3 B3pbIB (explosion): ABapus, KOTOpasi NPOMCXOANT, KOrAa KOHTEMHeEP akkyMy/sisaTopa, ec/im TakoBoii
VIMEETCS, PE3KO OTKPbIBAETCSH U N3 HEFO BblOPaCbIBalOTCA OCHOBHbIE KOMMOHEHTbI.

3.4 BocnnameHeHue (fire): BbIGpOC NaamMeHn U3 akKyMynsatopa nim 6/10xa akkyMynsiTOpoB.

3.5 anekTtpomobunb rmbpuaHbii; AMIC (hybrid electric vehicle; HEV): TC. ucnonb3yiowee 15 ABUXe-
HMS OQHOBPEMEHHO KaK rMnepe3apshkaemMyld CUCTEMY XPaHEHUS 3HEPrnKU, Tak M UCTOUYHUK SHEPrUn, NUTaemblii
TON/INBOM.

3.6 BHyTpeHHee KOpOTKoe 3aMblkaHue (internal short circuit): HenpegHamepeHHoe anekTpuyeckoe
COeZIHEHNE MEeXAY OTpULaTeNbHBIMU U NOJIOXUTE/IbHBIMU 3/1EKTPOAAMUN BHYTPU aKKyMy/1ISTOPOB.

3.7 yteuka (leakage); Buanmbie BblAeNeHNS XUOKOTO 3/1EKTPOSINTA N3 YacTU akKKyMyJsisiTopa, TakoW Kak
KOpMyc, repMeTU3NpytoLLmMe YacTn n/nnm TepMuUHabl, 3a UCKIIYEHNEM BEHTUMALMOHHbBIX OTBEPCTUIA.

3.8 HOMUHanbHOe HanpsbkeHne (nominal voltage): Yoo6Hoe NpubM3nTeNibHOE 3HAYeHME HarnpshKeHus,
MCNonb3yemMoe A1 0603HaYEHNSA NN UAEHTUDVKALMN aKKyMynsaTopa.

3.9 HopmupoBaHHass eMKOCTb (rated capacity); Konnuectso anektpuyectsa C,. A-u ansa SMA un C,. Ay
ana OMI. 3asaB/1eHHble U3rOTOBUTENIEM.

3.10 6asoBblii TOK UcnbiTanua. /,(reference test current. /,): Tok, A. YAC/IEHHO paBHbI HOPMUPOBAHHOM
emMKocTu C,. ucnonb3yemblii 418 3agaHns 3HA4EHW TOKa NPU UCTIbITAHUSX.

MpumeyaHna
1 MeTog onpeneneHns F( CM. npunoxeHvie JA.
2 Bce 3apefHble 1 pa3psgHble TOKN JO/MKHbI ObITb BbIPaXKeHb! XaK J0/IN WU KPaTHbIE 3HaYeHN0

3.11 komHaTHasa Temneparypa (room temperature); Temnepartypa pasHas (25 + 2) °C.

3.12 paspblB (rupture): MexaHM4ecKoe MOBpPEeXAeHMe Koprnyca akKymMy/saTopa, BbI3BaHHOE BHYTPEHHUM
WAN BHELIHUM BO3AelCTBUEM, B pe3y/ibTaTe Yero npou3oLlsio 06HaXeHWe WM MpocbinaHne, HO He BbIGPOC
Marepuasios.
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3.13  ANTWIA-UOHHBIN aKKyMynaTop, akkymynatop (secondary lithium-ion cell, ceil): BTopuuyHbIi
OOVHOYHBbIN 3M1EMEHT, 3/IeKTpUYecKass 3Heprys KOTOPOro SBNSETCA CNeacTBUMEM peakuun BHegpeHwus/

BblAe/IEHNA NOHOB NUTUA Ha aHO4e U KaTtoe.

MpumeyaHna

1 Bropu4HbIi anemeHT aBnsieTca 6a30BOM M3roTaBTbIBAEMOW YacTbio, obecneyvBatoLLel NICTOUHUK 3/1eKTPUYECKOA
9Heprun, noslyyaemon nyTeM MNPSAMOro MnpeobpasoBaHNA XMMUYECKOW 3Heprun. ONeMeHT COCTOUT U3  3/1eKTPoaoB,
cenapaTtopos, 3/IEKTPO/INTA, KOPyca U rokoabiBOA0B, KOHCTPYKLMS KOTOPOrO MO3BOJIAET 3apshKaTb €10 3/IeKTPUYECKM.

2 B HacToAlWeM CTaHgapTe TePMUH «akKyMyATOp» O3HayaeT «BTOPUYHbIA NNTUA-UOHHBIA 3/1eMEeHT», KOTOPbIl
O6yAeT NCNoNb30BaTbCS A/ NPUBEAEHUSA B ABVKEHNE 3/1eKTPNYECKOro AOPOXHOro TpaHcnopTa.

3.14 creneHb 3apshkeHHOCTU; C3 (state of charge. SOC): [jocTynHas eMKOCTb 6aTapeu, BblpaxeHHasi
B MPOLEHTax OT HOPMMPOBAHHOW EMKOCTM.

3.15 cTpaBnuBaHue (venting): BbicBO60XAeHME M36bITOYHOrO BHYTPEHHENO AAB/IEHUS N3 aKKyMyiaTopa
cnoco6om, onpeaeneHHbIM KOHCTPYKLUME Ans NpefoTBpaLleHns pa3pbiBa Uiy B3pblBa.

4 YcroBua ncnbltaHui

4.1 O6Lwme nNonoxeHns

OCO06EHHOCTN UCMOMb3yeMbIX NPUOOPOB A0/MKHbI ObITb MpUBEAEHLI B MHO60M OT4YETE O pe3ysibTaTax
MCNbITAHUNA.

AKKYMYNSiTOPbl MOTYT ObITb UCMbITaHbl € CKaTOM COCTOSIHUW, YTOObI N36exaTb B3AYyTUS, ecan 3TO Aomny-
CTUMO B COOTBETCTBUM C Lie/Ibi0 UCMbITaHW. CxaTne OTHOCUTCS K KOHCTPYKLUKN 6aTapen.

4.2 V3mepuTenbHasa annaparypa

4.2.1 nana3oHbl N3mMepeHunii annapaTypbl

Vicnonb3yemble WMHCTPYMEHTbI A0/DKHbI O6ecrneunmBarb BO3MOXHOCTb M3MEPEHUS 3HayYeHWin Toka u
HanpsxeHua. [uana3oHbl U3MEpPeHU MPUMEHSEMbIX MPUOGOPOB N METOA0B WU3MEPEHWUN [0/MKHbl ObIThb
BblOpaHbl Tak, YTO6bI 06eCcnNeYnTb TOYHOCTb, YKa3aHHY0 [/19 KaX[0ro UcnbiTaHuA.

[na aHanorosbix NpPU60OPOB, 3TO O3HavaeT, YTO MOKa3aHWUs AO0/DKHbl HaXOAUTLCA B NOCNEAHEN TpeTu
rpagyvpoBaHHON LWKasbl.

MoryT 6bITb UCNOMBb30BaHbl /1I00ble ApYyrve U3MepuTesibHbIE MPUGOPLI MPU YC/I0BUMK, YTO OHU [At0T K-
BVB&/IEHTHYIO TOYHOCTb.

4.2.2 \3mepeHne Hanps>xeHns

ConpoTmBneHne BOSIbTMETPOB A0/HKHO ObITb He MeHee 1 MOM/B.

4.2.3 V3amepeHue Toka

Bca c6opka amnepmeTpa, WyHTa 1 NpoBoja Lie/IMKOM 0/DKHA 6bITb Knacca To4YHOCTH 0,5 v BbiLue.
4.2.4 VismepeHne Temnepartypbl

TemnepaTtypa akkyMynaTopa A0/DKHA 6bITb U3MepeHa rnpy NoMoLLM YCTPOMCTBA N3MEepeHUs TemnepaTypbl
NOBEPXHOCTX, CMOCOGHOro 06ecneunTb 3KBUBAIEHTHYHO LLKay OnpeAesieHns 3HadeHust 1 TOYHOCTW, npuBe-
OeHHble e 4.3'. TemnepaTtypa [O/hkHa OblTb M3MepeHa a MecTe, KOTopoe Hanbosiee TOUHO OTpaxaeT Temre-
paTypy akkymynsatopa uam 6noka. Npn Heo6xoAnMOCTM Temnepatypa AONONAHUTENIBHO MOXET ObITb U3MepeHa
B APYrMx COOTBETCTBYHOLNX MeCcTax.

MpuMepbl 415 N3MepeHUs TeMnepaTypbl NokasaHbl Ha pucyHke 1. o/mkHbl 6bITb COG/I0AEHbI MHCTPYKLUNN
LN N3MepeHusa TeMnepaTtypbl, yKkasaHHbIe U3roTOBUTE/EM.

* 3aMeHeHa CCbl/ika B COOTBETCTBUU C cofepXaHueM. PaHee 6bl/1a UCMo/ib30BaHa cCbl/ika Ha 4.2.1.
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MPNIMATHIBCKII UK ROCKHIA SKKYMYRRTCD
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TEpMOHIONUPBYOUAET METECOHAN

PucyHok 1 — MpumMep nsMepeHns Temrnepartypbl akkyMy/isTopa

4.2.5 Mpoune n3mepeHuns

Lpyrve BennunHbl, B TOM YUC/Ie EMKOCTb M MOLLHOCTb MOXET 6biTb M3MepeHa C NMOMOLLbIO N3MePUTESTb-
HOro yCTpOIiCTBa, MPX YC/TIOBUM, YTO OHO COOTBETCTBYET 4.3.

4.3 [lonycTumble OTK/IOHEHUS NO NapamMeTpam

CyMMapHasi TOYHOCTb KOHTPONVPYEMbIX WA N3MEPSeMbIX 3HAYeHW OTHOCUTE/IbHO 3afiaHHbIX Wn
hakTMUeCKUX NapameTpoB, A0/HKHA HAXOANTLCA B Npeaesiax caeayrowmnx 0Ny CKOB:

a) * 0.1 %anAa HanpsXeHus;

b) + 1 % pna Toka;

C) =2 *C gna Temneparypbl;

d) £ 0.1 % nona BpemeHu;

e) + 0.1 % ans macchl;

f) + 0.1 % ansa rabapuTHbIX pasMepoB.

3Tn JonNyckn BKIOYaKT B Ce6 CYMMApPHYI TOYHOCTb N3MepUTESbHBIX NPpu 60POB, UCMO N1b3yeMbIX TEX-
HOJIOTMI U3MEPEHUST U BCe ApYrne NCTOYHUKM ONGOK B Npoueaype NCMNbITaHWIA.

4.4 TemnepaTtypa UcrnblTaHni

Ecnn He onpefeneHo UHoe, nepeg, KaxabiM UCTbITAHUEM akKKyMY/ATOP AO0/MKEH 6bITb CTABUNIN3NPOBaH
npu TemnepaTtype MCNbITaHUsS He MeHee 12 u. DTOT Nepuog MOXeT ObiTb YMEHbLUEH, ecnn 6yaeT OOCTUIHYTO
TensioBoe paBHOBecue. TensioBoe paBHOBECUE CUMTAETCA AOCTUTHYTbLIM, €C/lM NMoc/ie OAHOro uHTepBana 1 u.
M3MeHeHne TeMnepaTypbl akkyMynsitopa meHee 1 *C.

ECnn MHOe He yKa3aHo B HACTOSILLEM CTaHAapTe, akKKyMyIsiTOPbl AO/KHbI GbITh MCMbITaHbl NPU KOMHATHOW

Temneparype.
5 3nekTpuyeckne n3mepeHus

5.1 O6wme NonoxXeHUs

Ecnn nHoe He ykasaHO B HacCToOsLWEM CTaHAapTe, A0 Havana UCMbITaHUs, BKIOYAKOLWEro 3/1eKTpu4eckmne
M3MEPEeHNS, akKyMy/IATOp A0/MKEH ObITb 3apshkeH B cneayrolemM nopsake.

[0 3apaga akkyMyiiTop paspshXatoT NMpU KOMHaTHOM TeMnepaType NoCTOssHHbIM TokoM 1/3 /, (A) ans npu-
MeHeHnsa SMA n 1 /, (A) ana npumeHeHna Ml A0 HanpsHKEHUA KOHLA pa3psaja, YKa3aHHOro M3rotoBuUTesieM.
3aTem akkyMyiATOp NPy KOMHaTKOM TeMnepaType 3apsXxaroT MeTOA0M, 06 bAB/IEHHbIM N3rOTOBUTENEM.

5.2 EMKOCTb

Mepen perynnpoBkoii C3 B 5.3. AO/MKHO 6bITb NOATBEPXAEHO, YTO EMKOCTb aKKyMysisiTOpa COOTBETCTBY-
€T HOPMVYPOBAHHOMY 3HAYEHMIO B COOTBETCTBUM CO C/IeAYHOLVMY Liaramu.

4
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LWar 1 — AKKYMY/ISTOP OO/DKEH ObITb 3apshkeH B COOTBETCTBMU C 5.1.

Mocne 3apaga Temnepatypa akkymynsatopa Ao/kHa 6bITb CTabunn3nposaHa B COOTBETCTBUM C 4.4,

LWar 2 — AKKyMyISITOp pa3pshkatoT Npy KOMHATHOW TeMnepaType NocTosiHHbIM TokoMm 1/3 /, (A) ans
npumeHeHus MA 1 1/, (A) ans npumeHeHus SMIT 40 HanpsXXeHs KOHLAa pa3psaaa, yKa3aHHOro U3roToBuTenem.

MeTop, BbI6Opa UCnbITareIbHOro Toka /((A) onpeaesneH B npunioxeHun JA. Cm. Takxke 3.9.

Llar 3 — N3mepsatoT NPOoA0/HKUTENBHOCTL paspsaga A0 AOCTUXEHUS YCTaHOB/IEHHONO HaNpPsXXeHNA KOHLa
paspsga v BbIYUCAAIT eMKOCTb akkyMynaTopa. A-4, 0 Tpex 3Havalwmx umdp.

5.3 KoppekTnpoBKa CTENEHU 3apsAXeHHOCTH

VcnbITyeMblli  akkyMynsiTOp [O/DKEH OblTb 3apsbkeH KakK yka3aHO Hwxe. KoppektupoBka C3 —aTo
npoueaypa Ans NoAroTOBKM akKyMySTOPOB 4715 UCMbITaHUi ¢ pa3nimyHoli C3 B HacTOsALWEM cTaHAapTe.

LWar 1 — AKKYMY/ISTOP OO/DKEH ObITb 3apshkeH B COOTBETCTBMU C 5.1.

LWar 2 — AKKyMy/IITOp A0J/DKEH ObITb BblAEPXaH NpU KOMHATHOI TeMnepaType B COOTBETCTBUM C 4.4,

LWar 3 — AKKyMy/IATOP pa3pshkatoT NOCTOSAHHbIM TokoM 1/3 /, (A) ons npunoxexHnin SMA n 1/, (A) ans
npunoxeHnn OMI B TeveHme {100- m)/100 * 3u ansa npunoxeHuini AMA n B TedeHme (100 -m1)/100 X 1 4 on4d
npuaoxeHnin M. rae 51 310 C3. %, KOTOPOE A0/MKHO ObITb YCTAHOBEHO A1 K&XA0r0 UCMbITaHUS.

6 WcnbiTaHna Ha 6e30MacHOCTb

6.1 O6Lwme NoNOXeHUsA

MpepocTepexeHne: 3TN NCMbITAHVNA TPEBYIOT NCMOJIb3OBAHNA NMPOLEAYP. KOTOPBIE MOTI'YT
MPNBECTU K TPABMAM. EC/IN HE BYAYT MPVHATblI COOTBETCTBYHOLWWE MEPbI
NMPEAOCTOPOXHOCTW. BbINOSIHEHVE  WUCMbITAHWM  AO/HKHO  OCYWECTBATH-
CA KBAIMOUUMPOBAHHBLIMW N OMNbITHbIMW  CNEUMATMCTAMW. C  TPUMEHE-
HVEM AJEKBATHbIX MEP 3AWWNTbl. 4YTOBbl [MPEAOTBPATUTL OXOrI. CHAEAYET
MPOABNATE OCTOPOXHOCTb [J/1d TEX AKKYMYJIATOPOB. TEMIEPATYPA OBO-
NNOYKWM KOTOPBIX B XOAE VCMbITAHWIA MOXET MPEBBILIATL 75 'C.

[na Bcex uCNbITaHW, yKasaHHbIX B HACTOsILEM pasgene, AO/DKEH ObITb yKasaH MeTOf YCTaHOBKU
MCnbITyemMoro obpasua, B TOM 4YuMc/ie CNOco6, NCNOMb3yeMblii AA58 rKcaunm akkymMynsaTopoB 1 NogcoeANHEHUS

NnpoBO/OB.

McnbiTaHUsi NPOBOASTCS Ha akKyMyisiTopax, C MOMEHTa M3roTOB/IEHMS KOTOPbIX MPOLLIO He Gosee Lwe-
CTM MecsiueB. Ko/IMuecTBO akkyMy/ISTOPOB /11 KaXAOro MCNbITaHWs MOXET ObiTb OnpeAesieHo No corsaule-
HUIO MeXAay U3rotToBuTesieM 1 notpeéuTesniem. Mo corfalleHnio Mexay M3rotoBuTesieM U notpebuTtesieMm Bme-
CTO UCMbITaHUSI OANHOUYHOTO aKKyMY/ISITOPa MOXET BblTb UCMbITaH akKyMy/ISiTOPHbI GOK.

KonnuecTBo U TuN ucnbiTyeMoro o6pasua {akkymysisiTop Wanm 60K akKyMy/ISTOPOB) [O/DKHbl GblTb
onucaHbl B 0T4YeTe 06 UCMbITAHUSX.

Kaxaoe ncnbiTaHve A0/MKHO 3aKaHUMBaTbLCS NEPUOAOM HabMIOAEHUS O/IMTENbHOCTLIO 1 Y. ec/ii MHOEe He
yKa3zaHo B HacTosILLeM CTaHAapTe.

6.2 VcnbiTaHUA Ha MeXaHN4YecKne BO3AENCTBUS

6.2.1 Bwubpauyus

6.2.1.1 Uenb

3T0 McnbiTaHWe BbINOMHAT A1 UMUTaLMM BO3AECTBUS BUOpaUUN Ha akKyMy/iaTOpbl, KOTOpasi MOXeT
BO3HWKHYTb B XOZe HOpMasibHOWM akcnsyaTaumm TC. a Takke A8 NPOBEPKM XapaKTepUCTUK 6Ge30nacHoOCTU
aKKyMy/IITOPOB B TakuX yCNOBUSIX.

6.2.1.2 VcnbiTaHue

McnbiTaHne 4o/mkHO npoBoanTbes B cooTBeTcTBUM ¢ TOCTPM3K 62660-2—2014 (nognyHkT 6.1.1.1).

6.2.1.3 Kputepuun npmemkn
Bo Bpems UCMbITaHNA aKKyMYATOPbI He AO/MKHbI UMETb MPU3HAKOB YTEeUKW, BbiMyCKa ra3os, paspylue-
HUA. BOCMN/IaMEHEHUS N B3pbliBa.

6.2.2 MexaHnyeckuii yaap

6.2.2.1 Uenb
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3TO ncnbiTaHMe BbINOJHAETCA A1 MOAE/TMPOBaHNSA MEXaHNYECKUX YAApPOB akKyMy/aTopa, KoTopble MO>
ryT BO3HWKHYTb BO BPEMS HOPMasIbHOW 3KCn/lyaTauun aBTOMOOWUAA, a Takke AJ/1 MPOBEPKM XapakTepuUCTUK
6e30MacHOCTM akKKyMY/IATOPOB B TakKUX YCOBUSAX.

B.2.2.2 /lcnbITaHne

VcnbiTaHre Ao/mkHO npoBoanTbes B cooTBeTcTBUM ¢ TOCTPMO3K 62660-2-—2014 (nognyHKT 6.1.2.1).

6.2.2.3 Kputepuu npmuemkm

BO BpeMsi UCMbITaHUS aKKyMy/SaTOpbl HE A0/HKHbI UMETb NMPU3HAKOB YTEYKU, BbIMyCKa rasos, paspylue-
HUSA. BOCM/1TaMEeHEeHUs 1IN B3pbiBa.

6.2.3 PaspgaBnuBaHune

6.2.3.1 Uenb

3TO ncnblTaHMe BbINOMHAETCA A1 UMUTaLMN BHELHNX CU/ HArpy3ku, 4To MOXET NpuBecTU K Aedopma-
LMW aKKyMYAToOpa, a Takke A/19 NPOBepKN XapakTepUCTUK 6€30MnacHOCTU akKyMyiIiTopa B TaKnX YC/I0BUSIX.

6.2.3.2 VcnbiTaHue

VcnbiTaHMe 4O/MKHO NPOBOAUTLCS CreAyoWwmMmM o6pa3om.

a) OtperynunpoBaTb C3 akkymynsaTopoB Ha 100 % gnsa npumeHeHna 3SMA n 80 % ansa npumMeHeHust M
B COOTBETCTBUM C 5.3.

b) AKKyMynaTOpbl 40/TKHbI ObITb MOMELLEHbI HA N30/IMPOBAaHHYOTBEPLLYHO MIOCKYHOO/TIOPHYHO MOBEPXHOCTL
M K HAM 0/DKHa 6bITb NPUNOXKEHa CUla C NMOMOLLbLIO MHCTPYMEHTa AN pa3faB/inBaHUs, U3roTOB/IEHHOIO U3
TBEpAOoro martepvasia B Buae Kpyrjioh unm nosykpyraoii 6osBaHku unv B oopme wapa wunv nonycogepbl €
Anametpom 150 MM. PekomeHOyeTCs WCNOMb30BaTb KPyraytd 60/iBaHKy, 4TOObl [0aBUTh LWIUHAPUYECKME
aKKyMynsaTopbl, 1 chepuyeckme oaa npusMaTnye CKMX akkyMynaTopoB, BKIKOUas Nockue unu nakeTHble. Cuna
09 pas3faBAvBaHuA AO/DKHA NPUKNaAbliBaTbCA B HanpaBfeHUW, NOYTU NeprneHAnKYISPHO K NM/I0CKOCTU COeB
MNONOXUTENIbHbIX N OTPpUUATESIbHbIX 3/1EKTPOAOB BHYTPU aKKyMy/IATOPOB. Jta cuna AOJDKHa npunaratbcs
npuéAN3nUTENbLHO B LIEHTPE akKyMyNsTOPOB, KakK NMOKa3aHo Ha pucyHke 2. CKOpPOCTb pa3faBvBaHUA O0/DKHA
ObITb MEHbLUE UK paBHa 6 MM/MUH.

c) Cuny c6pacbliBatoT, Koraa nNpov3oifeT pe3koe MNafeHue HamnpsKeHUs akKyMy/sTopa Ha OfHY TPeTb
OT UCXOAHOro 3HayeHus unu Ao gedopmauum 15 % n 6onee OT Haya/lbHOrO pasmMepa akkymynatopa wam
KOorga 3HadeHue cubl ctaHeT B 1000 pa3 60/blue Beca akkyMynsaTopa, B 3aBUCUMOCTM OT TOrO, YTO HacTynuT
paHbLue. AKKYMYNATOPbl A0/KHbI HAXOAUTBLCA NoA, HabNAeHMEM elle B TeyeHne 24 4 uam o Tex nop, noka
Temneparypa akkyMmynsatopa He cHu3utcs Ha 80 % OT MakCUMasibHOro MoOBbILWEHUSA TemnepaTtypbl, eCv OHO
NPon30geT paHblLUe.

MHCTpYMeHT pasgaBnvBaHus
S WHCTPYMEHT pasaaBnvBaHust

MNonyxpyrnan Sonsanxa Nanycpepa

» — HanpasJ/ieHne pas3faBnnBaHNa

MpuamaTnyeckuii akkymynsiTop
LinnvHApuYecKUM akkymyisiTop

a) npuMep 478 LWIVHAPUYECKUX akKyMY/IATOPOB b) npumep A1 NpuaMaTuyeckmx akkyMynsiTopoB

PucyHok 2 — lNpumep ncnblTaHnsa Ha pasgasnnBaHne
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6.2.3.3 Kputepumn npuemkun
Bo Bpems ncnbITaHNSA akKyMyATOPbI HE [O/DKHbI UMETh MPU3HaKOB BOCM/IAMEHEHUSA UK B3PbIBa.

6.3 Bo3geiictBue Tenna

6.3.1 YCTON4YMBOCTb K BO34ENCTBMIO BbICOKOI TeMnepaTypbl

6.3.1.1 LUenb

OTO uCNbITaHWe BbINO/HAETCA AN MMUTauMM BO3LENCTBUSA BbICOKOW Temrepatypbl OKpyXaroLlei
cpefibl Ha akKKyMy/IATOP, KOTOPOE MOXET BO3HUKHYTb BO BpeMs pasyMHO MPOrHO3MPYeMoro Hernpasw/ibHOro
ncnonb3oBaHna unm asapun TC. a Takxke A1 NPOBEPKN XapaKTepuUCTUK 6e30MacHOCTU akKyMynsaToOpoB npu
Taknx 06CcToATENLCTBAX.

6.3.1.2 VicnblTaHue

McnbiTaHne [O/MKHO NPOBOAUTLCA CefyowmmM 06pasom.

a) OtperynupoBatb C3 akkymynsatopa go 100 % ans npumeHeHns OMA v go 80 % An1a npuMeHeHust
OMTI B cooTBeTCcTBUM C 5.3.

b) AkkymynsaTopbl, CTabunM3MpoBaHHble MNPW KOMHATHOW TemnepaType, AO0/DKHbl OblTb MOMELLEHbI
B BO3JYLWHYIO Meyb C rpaBUTAUMOHHON WM LMPKYISAUMOHHOM KOHBEKUMEN BO3dyxa. Temnepatypa B ne4u
[OJ/HKHa 6bITb NOAHATA CO CKOpocTbio 5 'C/MMH o (130 + 2) BC. AKKYMY/IATOP AOJ/HKEH OCTaBaTbCsl NMpu 3TOMN
Temnepartype B TeyeHue 30 MuH. 3aTeM, NOC/ie TOro, Kak HarpeBaTesib OyZeT BbIK/IHOYEH, akKyMylaATop [0/1-
XeH HabtoaTbes ewle B TeveHve 1 4 B neyn.

MpumeyaHne — T[pu Heo6XOA4MMOCTM, 4UTOGbI MPefoTBPaTUTbL AedopMauuto. akKyMysisTop MOXeT ObiTb Mo4-
[epXaH BO BpeMsi UCMbITaHNSA TakuM 06pa3oM, 4To6bl He HapyLlaTb Lenn UCnbiTaHnA.

6.3.1.3 Kputepuu npmemkm
Bo Bpems ncnbITaHNA akKyMynAaTOPbl HEe [O/MKHbI UMETh MPU3HAKOB BOCMNJ/IAMEHEHUSA UK B3pbIBa.

6.3.2 Linknnyeckoe Bo3aeiicTBMe TeMnepaTypbl

6.3.2.1 LUenb

OTO UcnbITaHNE BbINOHAETCA AN UMUTaLMN OXUOAEMOro BO3AENCTBUS KONe6aHNi HU3KMX U BbICOKNX
Temneparyp OKpyXaloLlen cpefbl, HTO MOXET NPUBECTU K PaCLLUMPEHNIO N CXKATUIO KOMMOHEHTOB akKyMy/aTo-
POB. a Takxke AN15 NPOBEPKM XapaKTePUCTMK 6€30NacHOCTN akKyMyNAaTOPOB Npu Taknx 06CTOATE/IbCTBaXx.

6.3.2.2 VcnbiTaHne

VicnbiTaHre Ao/mkHO npoBoanTbes B cooTBeTcTBUM ¢ TOCT P M3K 62660-2—2014 (nognyHKT 6.2.2.1.1).

6.3.2.3 Kputepuun npmemkmn

Bo BpeMsi NCNbITaHUS aKKyMy/AaTOpPbl HE A0/HKHbI UMETb NMPU3HAKOB YTEYKU, BbIMyCKa rasoB, paspylue-
HUSA. BOCM/1aMEHEHUS U B3pblBa.

6.4 ONneKTpuveckne NCrnbiTaHnsA

Ecnn Heo6xoauMmo, 4To6bl NpeAoTBpatUTh AeddopMaLuio, akKyMysisaTop MoXeT 6biTb noafepxaH BO
BpeMsi UCMbITaHWs TaKMM 06pa3oM, YTO6bI He HapyLaTb LEev UCTIbITaHUS.

6.4.1 BHellHee KOPOTKOEe 3aMblkaHue

6.4.1.1 Uenb

3TO UcnbITaHNe BbINOMHAETCA A9 UMUTAUUM BHELIHEro KOPOTKOro 3aMblkaHUS akKyMynaTopa, a Takke
015 NPOBEPKN XapaKTepmMCcTUK 6€30MacHOCTY akKyMy/ISTOPOB B TakuUX YCNOBUSX.

6.4.1.2 VicnblTaHue

McnbiTaHue fomkHO nposoauTbes B cooTBeTcTBMN ¢ TOCTP M3K 62660-2—2014 (noanyHKT 6.3.1.1).

6.4.1.3 Kputepuu npnemMmkm

80 BpeMs NCMbITaHUA aKKyMYIATOPbI HE AO/HKHbI UMETb MPU3HaKOB BOCMN/IAMEHEHUA U B3PbIBA.

6.4.2 Mepe3sapsg,

6.4.2.1 Uenb

OTO UcnbiTaHe BbIMOJIHAETCA 419 UMUTaLUN rnepesapsage akkyMysiatopa, a Takxke o159 NPOBEPKN Xapak-
TEPUCTUK 6e30NacHOCTU aKKyMYATOPOB B TakMX YC/1I0BUSAX.

6.4.2.2 WcnblTaHne

McnbITaHne A0/IHKHO NPOBOANTLCS CrieAyoWwmnM 06pa3om.
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a) OTtperynupoBaTb C3 akkymynaTopa o 100 % B cooTBeTCTBUM € 5.3.

b) MpogomkuTb 3apsbkaTb akkymynaTop 3a 100 % C3 Tokom 3apsaga 1 /,(A) oans npumeHeHns IMA
n 5/, (A) gna npumeHeHus OMI nMpyv KOMHATHOW Temnepatype C MCMNOJSIb30BaHMEM WCTOYHMKA MUTaHWUSA
[OCTaTOYHOro, 4To6bl 0b6ecneynTb MOCTOSHHbIM TOK 3apsaga. McnbiTaHne Ha nepesapss OO/HKHO OblTb
npekpaweHo, Korga HanpsbkeHne Ha adelike gocturHeT 120 % OT MakCUMMasibHOrO 3HAYeHWUs HamnpshkeHUus,
yKa3aHHOro 13rotoBuTenem, UM KoOJIMyecTBO 3/1EKTPUYHECTBA, MOAaHHOro Ha 3apsaf akkymynatopa OOCTUTHET
3kBmBaeHTHO 130 % C3. B 3aBUCUMOCTM OT TOrO, YTO HACTYNUT paHbLLUe.

6.4.2.3 Kputepumn npuemkun

Bo Bpems ncnbITaHNA akKyMynAaToOPbl HE [O/MKHbI UMETb NMPU3HAKOB BOCMN/IAMEHEHUSA UK B3pbIBa.

6.4.3 TpuHYOUTENbHbIN pa3pss

6.4.3.1 Lenb

3TO ucnbITaHWe BbINOMHAETCA ANA UMUTaALMKN repepaspaga akkyMmynaTopa, a Takke 419 NPOoBEPKN Xa-
pakTepucTuK 6€30MacHOCTM akKyMy/ISATOPOB B TaKMX YC/I0BUSX.

6.4.3.2 WcnbiTaHne

McnbiTaHne [O/MKHO NPOBOAUTLCA ClefyowmmM 06pasom.

a) OTtperynupoBaTtb C3 akkymynsaTopa o 0 % B cooTBeTcTBMU C 5.3.

b) NMpogomknTb paspsan akkymynaTopa 3a npegenst 0 % C3 Tokom 1 /, (A) Nnpy KOMHaTHOW TemnepaType.
WcnbiTaHne Ha NpuHyAnTebHbIA paspsas npekpawarT, Korga abCcosltloTHOE 3HayYeHVe HanpsbkeHUs Ha Aderike
pocturaeTt 25 % nnm MeHee OT HOMWHAJIbHOIO HampshKeHWs, YyKa3aHHOro M3roTOBUTENEM, WM aKKyMYyJISToOp
pazpsikaeTcs B TeyeHne 30 MUH. B 3aBUCUMOCTU OT TOrO, YTO NPON30NAET paHbLLE.

6.4.3.3 Kputepum npmemMkin

BO Bpems MCNbITaHMUA aKKyMy/nAaTOpbl He A0/DKHbI UMETb NMPU3HAKOB YTeYKW, BbIMyCKa ra3os, paspyLue-
HUA. BOCnj1laMeHeHUA Nan B3pbiBa.

6.4.4 VicnbiTaHMe Ha BHYTpPeHHee KOPOTKOe 3aMblkaHne

6.4.4.1 Uenb

3TO wucCnbITaHWe BbIMOJIHAETCA ANA UMUTAUUM BHYTPEHHEro KOPOTKOrO 3aMblKaHWUs akKyMynsTopa,
BbI3BaHHOIO 3arpsA3HEHMEM MNPOBOAALMMU 4YacTuuamu 1M T.M. U 418 NPOBEPKU MOKasaTesieli 6e30macHOCTU
aKKyMy/1Topa B Taknx yC/TIOBUSX.

MpumedaHne — TMpunoxeHne B o6ecrneumBaeT WH(OPMATMBHOE OGBLSICHEHWE WCMbITAHWA Ha BHYTPEeHHee Ko-
pOTKOE 3aMblKaHue.

6.4.4.2 WcnblTaHne

a) MeTopg, UCNbITaHUA Ha NPUHYANTENIbHOE BHYTPEHHEE KOPOTKOE 3aMblKaHNe

VicnbiTaHMe AO0/MKHO NMPOBOAUTBLCS Ha akkymysnsitope B cooTtBetctBum ¢ TOCT P M3K 62619—2018.
nepeuncrieHne b) 7.3.2. 3a UCKIHOUEHNEM CNEAYIOLLETNO.

Korga yacTtuuy HvMKens noMewarT MeXay 30HOW C NOKPbITUEM MOJIOXUTE/IbHbIM aKTUBHbIM MaTepuasiom
M 30HOV C MOKPbITUEM OTpULAaTE/IbHbIM aKTUBHBIM MaTepuasioM, BHYTPEHHEE KOPOTKOE 3aMblkaHne B OfMHOY-
HOM cCJ/i0e O0J/TKHO ObITb noaTBepPXaeHo. ﬂpe,qnmcaHHble ycnoBusA I/ICI'IbIT&HI/II7I, TakKme Kak cuia Haxatua U
¢hopmMa yCTaHOBOYHOIO NPUCNOCco61eHUsI, MOTYT O6bITb M3MEHEHbI, EC/TIN 3TO HEO6XOAMMO AN TOro, YTO6bI CMO-
[envpoBaTb BHYTPEHHEE KOPOTKOE 3aMblkaHue B O4HOM crioe. [1pn 3TOM KOpMyC U 371eKTPOAbl akKkymynsaTopa
He 0O/MKHbI 6bITb pa3faaBfieHbl. [Ipon3BefeHHbIE N3MEHEHUS A0/XKHbI ObITb 3addMKCMPOBaHbI.

YacTnya HUKeNst MOXeT ObiTb BCTaB/ieHa 4Yepe3 paspe3 B Kopnyce akkymynstopa 6e3 usBneveHus
cepAeyHrKa anekTpoga {HamOTKW, YKIaAKn ANCTOB UM FapMOLLKM) M3 KOPMyca akKymysisatopa. S Takom ciny-
yae NOIOXKEHME HaCTULbl HUKESSE MOXET ObITb HE B LIEHTPE aKKyMy/iIATopa, €C/in 3TO He BASET Ha pe3ynbTaT
MCMbITaHUSA.

MpumeyaHna

1 BHyTpeHHee KOPOTKOe 3aMblKaHWe OAHOro C/10 MOXeT ObITb MOATBEPXAEHO, Kak MpaBwuio, 3a CYeT nageHus
HanpsKeHns B HECKONbKO MB.

2 B cniyyae ecnv nocnefHuii BHELWWHU BUTOK MOJTIOXUTE/IBHOTO 3MEKTPOAA 3aKaHUMBaeTCA a/llOMUHNEBOWN hOSbIoi,
obpaTHas CTOpOHa KOTOPOW obpalleHa K OTpuuaTesibHOMY akTMBHOMY MaTepuasly, HUKeseBasi yacTuua rnomeljaeTcs B
cpefHel yacTu akkymynatopa (No LMpUHE HaMOTKM) MeXxay akTUBHbIM MaTepuasioM oTpuuatesibHOro 3asiekTpoga u
aKTUBHbIM MaTepuasioM MOIOXUTENIbHOIO 3/1eKTPoAa B KOHLE 30Hbl MOKPbITUS a/TloMUHNEBOW DO/IbIM MONOXUTESbHBIM
aKTVBHbIM MaTepvasioM B HanpaB/fieHMM HaMOTKW. [pyryto o6,1acTb 3/1eKTPOAOB, rAe asitoMuHMeBas osibra obpalleHa K

OnekTpoTexHuyeckas bubnuorteka Elec.ru



OnekTpoTexHuyeckas bubnuorteka Elec.ru

FOCT P 58152—2018

oTpuLaTeNIbHOMY aKTMBHOMY MaTtepuasly, ec/im TakoBasi UMeeTCsi, MOXHO MpOBepuUTb C MOMOLLbI0 0630pa KOHCTPYKLUM.
FMEA 1 T.N. B COOTBETCTBMU C COrNalleHneM Mexay notpe6uTesiemM 1 NocTaBLLMKOM akKyMynaTopa.

b) AnbTepHaTuBHble METOAbI UCMbITAHUA

Jpyrne wmetogbl WCMbITaHUA ANA UMUATAUMM BHYTPEHHErO0 KOPOTKOrO 3aMblKaHUS akKKyMy/sTOpOB,
BbI3BAHHOIO 3arpsi3HeHnemM NPoOBOAALMMN YacTMLaMn, MOryT 6biTb BblOpaHbl, eC/iv CO6/1I04eHbl criegytoLine
KpUTEPUWN, N OHW COrNIacoBaHbl MeXay NoTpebutesieM 1 NOCTaBLUNKOM.

1) [Odedoopmauus Kopnyca He AO/DkKHa B/IMATb Ha COObITME KOPOTKOrO 3ambIKaHUs akKymynsaTopa
TEPMUYECKN WIN 3NEKTPUYECKN. DHEpPrusi He [O/hKHa ObITb pasorHaHa npu bbiX OPYrMX KOPOTKMUX
3aMbIKaHVSIX OT/INYHbIX OT MEX3/1IEKTPOAHOTO 3aMblKaHUS.

2) JonkHO OblTb CMOAENNPOBAHO KOPOTKOE 3aMblkaHue Mexay MONOXNTENbHbIM 3/1eKTPOAOM U
oTpuuaTtenbHbIM 3/1EKTPOAOM OAHOIO BHYTPEHHEro ¢/101 (Lesb).

3) JosmkHa 6bITb CMOZenMpoBaHa MNPUMEPHO Takas Xe Molajb KOPOTKOro 3amblKaHusi, YTO U B
FOCT M3K 62619—2018, nepeuncnenve b) 7.3.2.

4) MecTa KOPOTKOrO 3aMblKaHUSA B akKyMy/iAiTOpe AOJ/DKHbI OblTb TakuMe Xe. Kak OnvcaHo B MOAMNyHKTe
6.4.4.2, nepeyncrieHve a).

5) VcnbiTaHusa fo/HkHbI 6bITb BocnponssogmmbiMmu (cm. FTOCT M3OK 62619—2018. Tabnmua 1).

MoApo6HbIe YyC/1I0BUA NPOBEAEHMS UCTIbITAHUIA N NapaMeTpbl afibTEPHATUBHOIO UCMbITAHUA AO/KHbI
ObITb CKOPPEKTMPOBaHbl A0 Hayasia UCMbITaHUS B COOTBETCTBMM C COFalleHVeM Mexay noTpebuTenem
N W3roTOBUTESIEM aKKyMynsaTopa, Tak 4YToObl yKa3aHHble Bbile KpuTepuun 6blin cobniogeHbl. PesynbTar
MCNbITaHUA OLeHMBaeTCA Pa3bopKoi akKyMyIAaToOpa, PEHTIEHOBCKMUW HABNO4EHNAMW U T.4,.

Ecnn pe3ynbTaT UCMbITaHWS MOKa3biBaeT BHYTPEHHEEe KOPOTKOe 3aMblkaHue 6onee, 4eM OAHOro C/os,
unn ¢ 6onblieli 30HOM KOPOTKOrO 3aMblKaHWsA, UCMbITaHNe MOXEeT ObiTb NPU3HAHO B kavecTBe AOMyCTMMOro
a/IbTEPHATMBHOIO WCNbITAHUA MNPW YC/IOBUW, 4YTO KpUTepun nNpuemkn 6.4.4.3 yposnetsopeHbl. OTkas B
afibTepHaTVIBHOM UCMbITAHUW HE O3HaYaeT NpoBaa B UCMbITaHUN 6.4.4.2. nepevyuncsieHre a), NOTOMy 4YTO yC/o-
BUS a/IbTEPHATUBHOIO UCMbITAHMUSA MOTYT 6bITb 60/1€€ XECTKUMUW, YEM YCTaHOBJIEHHbIE KPUTEPUMN.

MpumeyaHna

1 B cniydyaB ec/iM BHYTpPeHHee KOPOTKOe 3amblkaHve He MOXeT OblTb CMOAEeNMPOBaHO, WCMbITaHMEe CcyuTaeTcs
HeAeNCTBUTE IbHbIM U JlaHHbIe UCMbITaHW 3an1cbiBatoTCs.

2 MNprMepbl BO3MOXHbIX a/ibTEPHATUBHbIX METOA0B UCMbITaHUSA onncaHbl B (3].

c) ANlbTepHaTMBa UCMNbITaHMS Ha akKyMy/iiTope

8 KOHKpPETHOM Crlyyae, Korga MUHUMU3auusi pycka, CBA3aHHOIO C TEM/I0BbIM Pa3roHOM OCY LLECTBASETCS
Ha 60Jiee BbICOKOM YPOBHE, YEM YPOBEHb akKymMysnsitopa (T.e. 6/10K U MOAY/b, aKKyMy/iiTOpHas cOopka u
cucTema), €c/im 3TO corjlacoBaHO Mexay noTpebuTenem M MNOCTaBLWMKOM, UCMbITAHUST Ha BHYTPEHHee KO-
POTKOE 3aMblKaHVE Ha YPOBHE akKyMy/nsTtopa MOryT ObiTb 3aMeHEeHbl Ha a/ibTepPHATUBHbIE, TaKMe Kak pac-

NpoCcTpaHeHne MCMbITaHUI Ha AeMOHCTpauuio 6e30MacHOCTM cucTembl Gatapen. OAUH U3 TakMX BapuaHTOB
yctaHoBneH B FOCT P M3K 62619.

MprvmeyaHne — PacnpocTpaHeHWe WCMbITaHUA Ha akKyMynsTOpHble CGOpPKM M CUCTeMbl paccMaTpuBaeTcsl B
FTOCTPNCO 12405-3.

6.4.4.3 Kputepum npuemkun
80 BpeMs UCMbITaHNA akKKyMYIATOPbI HE A0/DKHbI UMETb NPU3HAKOB BOCMN/1aMEHEHNS WU B3PbIBa.
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MpunoxeHne A
(cnpaBouyHoOe)

Pabouas 30Ha 6e30MacHOro Ncnosib30BaHus aKKyMy/iATOpOB

A.1 O6Lme nonoxeHns

B 3TOM NpUIOXEHUN 06BACHSAETCS, KaxonpeaesimTb pabouyto 30HY akKyMy/IsiTOpoB A1 o6ecrneveHnst ux 6e3onacHoro
ncnonb3oBaHusl. Paboyasi 30Ha onpegensieTcsi YC/IoBUSIMU 3apsfa, TakKMMU Kak BEpPXHUA npefen HanpsbkeHust 3apsija v
Temnepartypa akkymynsiTopa, KoTopble obecrneynBaloT 6€30NacHOCTb akKyMy1SITOPOB.

M3roToBUTENN aKKyMy/IiTOPOB [O/KHbI MpeAocTaBuTb  WMHopMaumio o paboyeil 30He B cneumdukaumm
aKKyMyIITOPOB A/151 BbIpaGoTKM Mep 6e30MacHOCTM A/ NoTpe6uTesneii, Taknx Kak n3rotoeutesin 6atapeit 1 cuctem. UTobbl
o6ecneynTb 3aWnUTy NPU BO3MOXHOM OTKa3e KOHTPOJIS Npu 3apsfe, e cucteMe ynpas/ieHus 6atapen Takke A0/MKHbl GbITb
npeaycMoTpeHbl COOTBETCTBYHOLME 3aLLUTHBbIE YCTPOCTBA N (DYHKUUN.

Mpegenbl paboyeil 30HbI yKasaHbl A/ 06GecrneyeHUss MUHUMAaTbHOW 6e30MacHOCTM U OT/INYalTCA OT 3HaYeHwui
3apsAAHOr0  HamnpsbkeHUs n  TemnepaTypbl, WCMOMb3YEMbIX AJ/18 ONTUMMU3auMM paboTbl akKyMy/ISSTOPOB, TakuX Kak
LMKIMYecKuii pecypc.

A.2 YcnoBus 3apsifia A1 6e30MnacHoro Ucnosib3oBaHust

AJ.1 O6Lme NoNoXeHns

[na Toro 4tob6bl 0b6ecneunTb Ge3onacHoe MCMosib30BaHWe akKyMynsTOPOB, U3FOTOBUTENN akKyMy/IATOPOB AO/DKHbI
YCTaHOBUTb BepxHMe Mpeesibl HanpsXeHns, a Takke TemrepaTypy akkymMynsaTopa. KOTopble NPUMEHSIOTCA BO BpeMs 3a-
paga. AKKYMynsTop OO/HKEeH 3apshkaTbCA a npefenax 3ajaHHoOro guanasoHa TemnepaTypbl (CTaHAapTHbI AManas3oH Tem-
nepaTtyp) Npu HanpsbkeHUW, He MpeBbIaloLeM BEPXHUA npedesn. VI3roToBuTeb akKyMy/IsTOPOB MOXET Takke yCTaHOBUTb
TemMnepaTypHbIi pexuM Bbille WX HWXe CTaHAapTHOro Awanas3oHa TemrepaTyp, Mpy ycrioBum obecredeHuss mep 6es-
OMacHOCTU. TakMX KakK CHMXEHMEe 3apsiAHOro HanpsbkeHusi. Paboyasi 30Ha O3HavaeT Auanas3oH HamnpshkeHuid 1 TemnepaTyp,
Npu KOTOPOM aKKyMy/nsiTopbl MOryT ObITb 6€30MacHO MCMNoJsIb30BaHbl. [ paboyeli 30Hbl Takke MOryT OblTb YCTaHOBJIEHbI
MaKCMMasbHbIM TOK 3apsafa 1 HYKHUIA Npeaen HanpsbkeHUs Npu paspsige.

[Ona BHOBb pa3pabOTaHHOrO akKyMy/iiTopa MOXHO WCMNoMb30BaTb Ty e pabouylo 30HY, Kak A5 MCXOLHOro
aKKymynstopa, €cT OH WMMeeT TOT Xe camblii 3/1eKTPOAHbI/ MaTepuasn, TOJIWUHY, KOHCTPYKUMIO W cenapatop, Kak u
VNCXOAHbIA akKKyMynsiTop, U UMEeT eMKOCTb MeHee 120 % eMKOCTM UCXOAHOro akxyMysnsitopa. HoBbIli akKyMy/sisiTOp MOXeT
paccMaTpuBaTbCs Kak akKyMy/IsiTOp TOM e cepuun.

A.2.2 PaccmoTpeHune 3apagHoro HanpsXeHus

HanpsbkeHne 3apsiga npuMeHsieTcs A1 akKyMyNnsTOpoB TakMM 06pa3omM, 4To6bl obecrneyvBaTb MpoTekaHue
HY)>XHOI XMMWYECKOW peakuun BO BpeMs 3apsga. OfHako, ecsiv 3apsifHOe HarnpshKeHUe C/IMLIXOM BbICOKOE, XMMUYECKMe
peakuMn NpoTekalT B U3/MWHEM 06beMe WM NPOUCXOASAT MOOOYHblE peakuun U akKyMynsaTop CTaHOBUTCSH TEPMUYECKU
HeycTonumBbIM. CnegoBaTesibHO, KpaliHe BaXHO, 4TOObl HanpshkeHue 3apsfa He MpeBbllasio 3HavyeHus, yKas3aHHOro
3aBOJOM — W3rOTOBUTE/NIEM aKKyMy/niATOPOB (T.e. BepxHW npegen 3apsigHoOro HanpsbhkeHus). Korga akkymynstop
3apshkaeTcsl Npu 60/1ee BbICOKOM HampsikeHUW, YeM BepXHWd npefesnt 3apsAHOro HanpshKeHusi, U3 aKTUBHOIO MaTepuana
MONOXUTENBHOIO 3/1eKTPOAA BbIXOAUT MPEBbIWEHHOE KOJIMYECTBO MOHOB JINTUS U €ro KpuUcTasi/iInyeckass CTPyKTypa umeet
TeHAEHLUMIO K pa3Basly. B 3Tux ycnoBusx, B C/lydasx BO3HUKHOBEHUS BHYTPEHHErO0 KOPOTKOrO 3aMblkaHWA, TEM/10BOWM pasroH
MOXEeT J/ierye BO3HWKHYTb, YeM [/ akKyMys/ISTOPOB, 3apsPKeHHbIX B YCTaHOB/IEHHOW pabouei 30He. CriegoBaTtesibHO,
aKKyMyNsATOpbl HE [O/HKHbI 3apsiXaTbCs NPy 60/1ee BbICOKOM HanpshXeHUK, YeM BEPXHUIA Npeaen 3apsiiHOro HanpsKeHus.

BepxHuii npefen HanpsbkeHUs 3apsga  [A0/MKeH OblTb YCTAHOB/IEH W3rOTOBUTE/NIEM akKyMy/isiTopa Ha OCHOBe
MCNbITaHWU, C NpegocTaB/ieHEM pe3y/ibTaToB, HaNpUMep, CrieAyLWNM 06pa3oM:

e pe3ynbTaTbl UCMbITAHWA, KOTOPble MPOBEPSAIOT CTabU/IBHOCTb KPUCTa/I/INHECKOW CTPYKTYpPbl MOMIOXUTENLHOIO
marepvana:

* pe3y/nibTaTbl UCMbITaHWA, KOTOPbIE MOATBEPXAAIT MPUHATAE MOHOB SIMTUSA B OTpULATE IbHbIA aKTUBHbIN MaTepuas
39M1eKTpoAa, Korga akkyMynaTop 3apshkeH Ha BepxHeM npegesie 3apsaaHoro HanpshKeHus:

e pe3ynbTaTbl WCMbITAHWA, KOTOPble MOATBEPXOAIOT, UYTO akKyMy/nsaTopbl, 3apshKeHHble Ha BepxXHEM npegene
3apsAAHOro HamnpsbkeHusl, UCMbiTaHbl MO UCMbITaHUAM 6e30nacHOCTU pasgena 6 npu BepxHeM rnpegesie TeMnepaTypHOro
[uanasoHa u COOTBETCTBYHIOT KPUTEPUSM MPUEMKN AJ151 BCEX UCTbITaHWA.

AJ.3 PaccMoOTpeHne BO34eNCTBMA TeMNepaTypbl

A.2.3.1 O6LWwme NoMIoXKeHUs
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3apsa BbI3biBaeT NPOTEKaHME XUMUYECKOW peaxumm M 3aBUCUT OT TemnepaTypbl. KOsiMyecTBO MOGOYHbLIX peakumii
WM COCTOSIHME MPOAYKTOB peakuvu BO BpPeEMS 3apofa 3aBMCUT OT TeMnepaTtypbl. CumTaeTcs, 4To 3apod B 061acT HU3KUX
WM BbICOKUX TeMMepaTtyp Bbi3blBaeT 60/blue MOOOYHbIX peakumii 1 60see XeCTKUA C TOUKM 3peHnss 6e30MacHoOCTH, YeM B
CTaHAApTHOM Auanas3oHe Temnepartyp, rge 6esonacHoO NpUMeHMM BEPXHUI npeaen HanpsbkeHusa 3apsga. CrefosaTesnbHo,
B 06/1aCTN HU3KNX TeMNepaTyp 1 BbICOKMX TEMMNEPATyp, Hanp shkeHne n TOK 3apsfa LO/IKHbI 6bITb YMEHbLUEHbI OT BEPXHErO
npegena HanpshkeHns 3apoga n/mnn MakCMmMasibHOro Toka 3apsga.

A.2.3.2 O6nacTb BbICOKMX TeMnepartyp

Korga akkymynsatop 3apskatoT npu 6osiee BbICOKOV TemnepaTtype, 4Yem CTaHAapTHbIA Anana3oH TemnepaTyp,
nokasarenn 6e30nNacHOCTN akKyMynsaTopa UMET TeefeHUMIOKCHUKEHMNIONI-3a CHVKEHUS CTabu/ibHOCTU KPUCTas/INYECKO
CTPYKTYpbl. Kpome Toro, B 06/1aCTM BbICOKMX TemnepaTtyp, Kak npaBwuiio, UMeeTCs TeHAEeHLUMs TennoBOro pasroHa, npwu
OTHOCUTENIbHO HEGOJTLLLIOM U3MEHEHUN TEMMepaTypbl.

B pe3ynbTate 3apof, akkyMynsATOpoB B 061aCTV BbICOKMX TeMnepaTyp AO/MKEH KOHTPONMPOBATLCA CrieAylowwmm
obpasom:

* KOrga TemnepaTypa MOBEPXHOCTU aKKyMy/IATOPOB HaxOAUTCA BHYTPUM 06/1acTV BbICOKUX Temnepartyp, yKasaHHOM
M3roToBUTENIEM aKKyMY/ISATOPOB, MPYMEHSIOT OCOObIe YCNOBUS 3apsaae, Takme Kak CHYKEHME HanpshkeHus 3apsaga 1 Toka;

e KOrga TemnepaTypa NOBEPXHOCTW akKyMy/NsiTOPOB Bbllle, YeM BepxHWi npegen o61acTy BbICOKMX Temnepatyp,
aKKyMy/IITOP He [o/DKEH NoABepraTbCa 3apsaay HU Mpu Kakux 3HayeHUsxX 3apsaaHoro Toka.

A.2.3.3 O6nacTb HU3KUX Temrnepartyp

Korpga akkymynsatop 3apsbkaeTcs a o6n1acTv HU3KMX TemnepaTtyp, CHMXaeTCs CKOPOCTb MacconepeHoca M CKOPOCTb
BHE[PEHNA NOHOB NUTUSA B OTpuuaTenbHbIA mMaTtepuan 6yaeT Huskol. CnegoBaTenbHO, HA NMOBEPXHOCTU yrnepoja ferko
BbICRXMBaeTCA MeTa/IIMYECKUIA NUTU. B 3TOM COCTOAHUWN akKyMynsiTOp CTaHOBUTCH TEPMUYECKU HecTabuieH U CKNOHeH
neperpeBatbCsA M Bbl3BaTb Mepexof B TensioBoi pasroH. Kpome Toro, B 06/1acTM HU3KOW Temnepatypbl NpPUeM KOHOB
NNTNS CUNBLHO 3aBUCUT OT Temnepatypbl. B cucteme nutrneBbix 6aTapei, KOTopask COCTOUT N3 HECKOJIbKUX akKyMynsTOpoB
B MOC/eA0BaTe/IbHOM COEAVHEHUWN, MPUEM WOHOB JIUTUS B KaXKAOM akKyMys/iaTope pas/inyaertca B 3aBUCMMOCTU OT
TemnepaTypbl akKKyMynsiTopa, UTO CHUXaeT 6e30nacHOCTb 6aTapenHON CUCTEMBI.

Kak cnepcteBue, 3apsf, akxXymysnsiTOpoB B 06/1aCTW HU3KUX Temmnepatyp [AOJ/IKEH KOHTPONMPOBaTbCA CReaylowmm
ob6pasom:

e Korga TemnepaTypa MOBEPXHOCTU akxymyssaTopa HaxoAWUTCA BHYTPU 06/1acTu HU3KMX TemnepaTtyp, ykKasaHHOl
N3roToBUTENEM aKKyMY/IATOPOB, MPUMEHSIOTCA OCOOble YC/I0BUA 3apsfa, TakMe Kak CHWXKEeHVEe HarnpsbkeHus 3apsja v
TOKa:

e KOrpa Temnepatypa MOBEPXHOCTU akKyMy/NATOPOB HMXE HWKHEA rpaHuubl 061acT HU3KUMX Temnepatyp,
aKKyMyATOp He [lo/DKEH NoABepraTbea 3apsaay HY Mpy Kakux 3HaYeHUsaxX 3apsiHoro Toka.

A.3 MNpumep paboueii 30HbI

PucyHok A. 1 nnnocTpupyeT TUNUYHBIA NprMep paboyeli 30HbI AN 3apsga. B Tom cnyvae, ecniv 3TO OroBOPEHO
n3roTosuTenNen”, Npu Temnepatype Bblle WA HWKe CTaHAapTHOro Auana3oHa Temnepatyp, AOMyCTUMO 3apsxaTb
aKKyMy/IATOpP MpW YC/I0BMU, YTO MPUVIMEHSAETCA YKa3aHHOe WM3roTOoBMTENeM MeHbluee HanpshkeHwe 3apsga w/vnm Toka.
Pabouas 30Ha MOXeT ObITb 3aJaHa B BuAe CTyneH4yaTol dhopMbl, Kak nokasaHO Ha pucyHke A.l. uau € guaroHa/lbHbIMU

NiMHuAMK. Ha pucyHke A.2 nokasaH npumep pabouein 30HbI AN paspsga.

* YkazaHue npedenbHO BO3MOXHOIO 3HAauYeHWs TeMnepaTypbl U OCOGEHHOCTM 3apsiga (HanpsbkeHue, TOK 3aps-

[a) M3roToBUTENEeM SIBMSIETCA OGSA3BTErbHbIM ANA MPUHATUS peELLeHWs O NPOBEAEHUM 3apsiia NPV HU3KUX U BbICOKUX
Temneparypax.
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MakcrManbHbIN Tek 3apsga

0 | =R Pa6ouyas 30Ha (TOK)

BepxHWii npeaen HanpshkeHUs 3apsaa

<
d
B J
2 Pabouas 30Ha (HanpshkeHne) C
2 fc 1
1, T3 T, Tg

TeMnepaTtypa akkymynatTopa (MoBepxHOCTb)

T, ~ Tj — 06nacTb HU3KNX Temnepartyp. T, - T, — cTaHAapTHbLIV AMana3oH Temnepartyp;
T, - — 06/1aCTb BbICOKMX TeMnepaTyp

PucyHok A/l — MpumMep pa6oueii 30HbI 3apsifia TUMMUYHBIX JIMTUA-MOHHBLIX aKKyMYsiTOPOB

MakcuManbHbIli Tak paspsga

Pa6ouas 30Ha (TOK)

[ o
Feo—

X e

Pabouas 30e (HanpsbkeHue)

—
—
—

ot

T» T, T, T<

TemnepaTypa akkymynsaTopa (MOBEPXHOCTb)
T, ~ T, - 06nacTb HU3XMX Temnepatyp. T, « T, - CTaHAapTHbIA Anana3oH Temneparyp;

T, - T, - 0651aCTb BbICOKUX TeMMepaTyp

PucyHok A.2 — MpumMep paboyeii 30HbI paspsifia TUMUYHBLIX JIMTUA-MOHHBLIX aKKyMYyNsiTOPOB
12
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MpunoxeHne B
(cnpaBo4yHoOE)

O6bsACHEHWE UCTbITaHUS Ha BHYTpeHHee KOPOTKO€e 3aMblkaHue

B.1 O6Lwwme NonoxeHus

McnbITaHNs Ha BHYTpeHHee KOPOTKOe 3aMblkaHMe B HACcTOsILEM CTaHAapTe npoBepsieT noBefeHune akkyMys/siTopos
B HEKOTOPbIX CHeuugUyecknx criydyasix BHYTPEHHEero KOpPOTKOro 3aMblkaHus. VcnbiTaHve no 6.4.4.2. nepeyvcrieHve a),
OEMOHCTPUPYET CMNOCOGHOCTbL aKKyMy/ISTOPOB BbIAEPXMBaTb MPUCYTCTBME MPOBOASALMX YacTul, 8 akkymynsitope 6e3
BOCM/amMeHeHnss nnn B3pbiBa. OHO npeacTaBnseT cOOOM [AEMOHCTPALMIO MO CHWXEHMIO PUCKOB, CBS3aHHbIX C 3TUM
onpeaeneHHbIM criydaeM. AsibTepHaTUBHbIE UCMbITAHWS Ha BHYTPEHHEEe KOPOTKoe 3amblkaHve 8 6.4.4.2. nepeuuncreHune
b). AEMOHCTPUPYET CMNOCOGHOCTbL aKKyMYy/ISSiTOPOB MPOTMBOCTOATbL BHYTPEHHEMY KOPOTKOMY 3aMbIKaHWIO OrpaHM4YeHHOro
obbema.

OfHaKo HU OAHO M3 UCMbITaHWI Ha BHYTPEHHEE KOPOTKOE 3aMblkaHuWe He MOXEeT rapaHTMpoBaTb, YTO BEPOSITHOCTb
TENM0BOro pasroHa B akKyMy/nisaTope CBOAUTCH K Hynto. COOTBETCTBEHHO, PUCK, CBA3aHHbIV C Ten/I0BbIM Pa3roHOM OfHOro
aKKyMynsitopa A0/hDKeH ObITb YMEHbLUEH MpU MaclTabupoBaHUM 00 NOJMHOW cucTembl (610K, Moayib, cbopka 6aTapeit nnm
TC). KpaliHe BaXHO OTMeTUTb, YTO (PYHKLMM MO 06eCcrneyeHnto MakCUMasibHOrO CHWKEHUST pUcKa HeM36GexHo pasgenstoTcs
Mexay pasIMUHbIMU YPOBHAMM CTPYKTYpbl: OT akkymynsaTopa Ao TC. uTobbl o6ecneunTb Ge3onacHoe MCrosib3oBaHue
NVTUIA-NOHHOI TexHonorun B TC.

B.2 BHyTpeHHee KOPOTKOe 3aMblkaH1e, BbI3BaHHOE 3arpsisHEHEM YacTULamm

BHyTpeHHee KOPOTKOe 3aMblKaHWe akKyMysiIiTopa MOXEeT MMeTb pas/inyHble MPUUYUHBI — OT Npouecca Npov3BoACTBa
[0 1CNonb30BaHUSA B aBTOMOGW/e. Pa3fiMyHble UCMbITaHUS Ha 6e30MacHOCTb B HECTOsIWEM CTaHAapTe npeAHa3HayeHbl
[OJ151 NPOBEepPKM 6a30BO 6e30MACHOCTU akKKyMYy/IATOpa OT SAB/IEHWUI KOPOTKOro 3amMblKaHuMs (CM. Tabnuuy B.1).

McnbITaHNs Ha BHYTPEHHWE KOpPOTKME 3aMblkaHus B 6.4.4 cneuyvanbHO npeAHa3HayeHbl A1 UMATALUN 3arpsi3HEHUs
3/1EKTPONPOBOAALMMN  YaCTULAMM € aKKyMysiiTopax, 4YTO JIOTeHUMarbHO BO3HMKAeT BO BPEMSsS MPOM3BOACTBEHHOrO

npouecca. Bonpoc 3arpsi3HeHMs1 MPOBOAALWMMYK YacTULAMWU SBASIeTCA OCOBGEHHO OCTPbIM, MOCKO/IbKY Crlydan MNoXapos
NOPTaTUBHbIX FbITUA-MOHLLX GaTapen Ha pbIHKE OTYACTV OGBACHAKTCA MMEHHO 3TOW NPUYNHON.

Tabnuua B.1 — NpuMepbl BHYTPEHHErO KOPOTKOTO 3aMblKaHUS akKyMynsaTopa

Pexnm MpuunHbl KoHTpmepbl McnbiTaHne
YpesmepHoe AHOMasibHasa Temneparypa O603HaubTe 6.3.1 YcToluMBOCTb K BO3A4€EW-
OO0CTOsiHNE pa6ouve CTBUIO BbICOKOI TemnepaTypbl
OKpyxarouleit UpesmepHasa Bubpauus ycnosus 6.2.1 Bubpauus
cpeAR! Upe3mepHblii yaap (nageHve unm yaap) 6.2.2 MexaHnyeckue ygapbl

Pa3paBnnBaHue akkymynsTtopa 6.2.3 Pa3gaBnunBaHue
JOenaput HeHagnexawme ycnoBus 3apsga (HU3- | O603HaubTe _8
Kas Temneparypa uam 60s1bLUIo TOK) pabouyto
Mepesapsag obnactb 6.4.2 MNepesapan
Mepepaspsag 6.4.3 MNpUHYAMTENbHbIN pa3pss,
HenpaBunbHOE COOTHOLUEHWE  MOMOXU- —a
TenbHoro/orpyuaTesibHOro Matepunasios
Mpouecc npons- 3arpsA3HeHna TOKOMNpOBOAALWMMN YacTu- KoHTponb 6.4.4 BHYTpeHHee KOPOTKOe 3aMbl-
BOACTBa Lamm npotecca KaHune
3ayceHubl WM He3akpeneHHble MeTasl- -a
Nnyeckme yactu
Pa3pbiB cenapartopa -a

a icnblTaHNe Ha BHYTPeHHee KOPOTKOE 3aMblkaHve B 6.4.4 TaKxe MOXeT 3aKpbITb BONPOC C BHYTPEHHNM KOPOTKNM
3aMblKaHMeM, BbI3BaHHbIM 3TUMU NpUYNHaMu, N3-3a MEHbLUNX TN aHa/TOTNYHbIX I'IJ']OUJ,a,EI,eVI KOPOTKOro 3aMblKaHUA.

WcnbiTaHne B 6.4.4,2. nepeyncsieHne a), OTHOCUTCA K WCMbITaHUSAM C MPUHYANTESIbHLIM BHYTPEHHVM KOPOTKUM
3amblkaHnem (FISC). kak ykasaHo B FOCT P M3K 62619. MNMoapobHas meToAvka npoBefeHus ucnbiTaHus FISC Takke
onpegeneHa B NOCT P M3K 62133 u [4]. VicnbiTaHe FISC npoBOoAUTCA C UCMbITYyEMbIM akKyMy/ISTOPOM, € XOTOpPOM
yacTuLa HNKeNs BCTaBNSAETCA B Le/IAX MOAENMPOBaHUsA HanxyALero cnyyas ycnoBus BHYTPEHHErO KOPOTKOro 3aMbKaHUs.
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YcTaHOB/EHHbIN pasMep 4Yactuubl HUKENA npegcraBideTt Hanbonee KpynHoe 3arpsasHeHune, noteHynasibHO cogepikalieecs
B akKKyMyJIATOpe, N Bbl3blBaeT BblAe/IeHNe MakCUMas/IbHOro Tensa Mexay anekrpogamu. 3arpasHairolwas yactuua Bbi3blBaeT
BHYTpPEHHEE KOPOTKOE 3aMblKaHMe MexXay NONIOXUTESIbHbIM 3/1EKTPOAOM U OTpuUuaTesibHbIM 3/1EKTPOAOM B OAHOM CJioe,
KOTOpOEe MOXHO BOCMNPOU3BECTN Ha MOMEHT ny6n|/||<au,mm TO/IbKO C MOMOLbIO ucnblTaHus FISC. MNoaTsep)kAeHo, YTo Tep-
MUyeckme. XmmMmmyeckme n asiekTpndyeckme ycnoBus 06pa6OTaHHbIX NCMNbITYEMbIX akKKyMYJ/IATOPOB aHa/10Tn4HbI Heo6pa6o—
TaHHbIM akKKyMyAaATopamMm U He UMEeKT HUKaKOro B/iIAHUA Ha pe3yibTaT UC/IbiTalluA.

MpumeyaHus

1 TensnoBoe COCTOSIHME O06paboTaHHbIX WCMbITYEMbIX aKKyMy/nsaTOPOB 3KBUBASIEHTHO WM 6oniee Tsxesnoe
Nno CpaBHEHWIO C Heo6paboTaHHbIMW aKKyMys/ISTOpaMy W3-3a HWU3KOM TensIoNpoOBOAHOCTU MOMINSTU/IEHOBOrO MELLKA,
MCNOJIb3yeMOro AN WUCMbITYEeMOro akxymynsatopa. HagasnusBaemoe yCTaHOBOYHOE MpUCnocobsieHne U3roTOB/IEHO U3
aKpuWI0OBOW CMOMblI U HUTPU/IBHOTO Kayyyka WUMeeT HWU3KYH TensIonpoOBOAHOCTb. W He BAMSET Ha TensoBblAeneHne u3
MCMNbITYEMOro akKyMy/IATOpa 1 CKOPOCTb reHepauuu Tersaa B 06/1aCTy KOPOTKOTO 3aMblKaHUSA.

2  lcnapeHue 3nekTponuTta npu noAroToBKE WCMbITYEeMOro akKymynsatopa Mo4vTv MOrMocTbio MpefoTBpalleHo
B COOTBETCTBUM C YCTaHOBJ/IEHHOM METOAMKON WCMbITaHUSA, Tak YTO HET HMKaKOro BAUSAHWUS Ha pe3ynbTaTbl UCMbITAHUS.

O6paboTaHHbIli akKyMynsaToOp MMeeT MOoYTU Takme Xe pabounme XapakTEPUCTUKK, Kak M HeobpaboTaHHbIN Kak Mo eMKOCTH,
Tak 1 Mo CONpPOTUB/IEHNUIO.
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MpunoxeHune A
(cnpaBoyHOE)

MeTog, BbI60Opa UCMNbITaTe/IbHOIO TOKAa, YCTaHOB/EHHbI B MOK 61434

B cTtaHgapTax Ha akkymMynsaTopbl U 6atapen M B MPOMbILWAEHHOCTM B LE/IOM TOKU 3apsga M paspsga TpaguuyMoHHO
BbIpaXaroTCsa Kak AOrM Wan KpaTHble BenunyuHe C, rge C — HOpMUpOBaHHasA eMKOCTb akkymysisTopa unu 6arapen. A *u.
BO3HMKa/IM BO3pakKeHNsA OTHOCUTENbHO TOro, YTO AefieHne Unn yMHoxeHne C npmBagmuT K APOBGHOM nnm KpaTHOW Besmyun-
He A -4. 1. MO3TOMY, MaTeMaTU4YeCKN HEKOPPEKTHO BbIpaxaTb TOK (Onpefensemblii e amnepax. A) TakuMm 06pasom.

CraHgapT (5] npegnaraet maTemMaTnyeckn nNpasBu/bHbIN MeTO 0603HaYeHUst TOKa, KOTOPbIA AO/MKEH MCMNO/1b30BaTh-
CA B CTaHAapTax Ha akKkyMy/IaTopbl U akKyMy/IATOpHble 6atapen.

MeTopg, Bbl6Opa UcnbiTaTeNbHOro Toka /,(A) onpegeneH B [5] 1 3aknt04aeTcs B CNeayoLem.

Ba3oBbIi TOK MCMbITaHUA, YyKa3aHHbIA B pas3U4YHbIX MeTodax WCNbITaHWA MpuM KX OMMcaHun e cTaHgapTax,

CA u
= 1

y

A0JDKEH ObITb BbIpaXeH KakK:

1A

rae C, — HOpMMPOBaHHaA eMKOCTb akkyMy/iaTopa uin batapen, 3asiB/ieHHas N3rotoBuTesieM. Auy;

n — HopMMpyemoe 6a30BOe BpeMs, Y, NPV pa3psge, B TeYeHne KOTOPOro Ao/HkHa 6bITb NoslyvyeHa HopMmupyemasi
€MKOCTb.

Bce 3apsigHble 1 paspsiiHble TOKM 3aTeEM 0/TKHbI ObITb BblpaXKeHbl KakK A0 U KpaTHbIE 3HAYEHUIO /,.

3HaueHue 1. UCnosib3yemMoe B cTaHAapTe, onpeAesisieT TO/IbKO A0/ UM KpaTHOe 3HaveHue, NCnosb3lyemMoe A1t
pPa3NYHbIX 3afaHHbIX Lesiel € KOHKPeTHOM CcTaHgapTe. Hanpumep, ecnu a1 - 5, TO TOK paspsiga, UCNOb3yeMbln Afisi
MPOBEPKM HOPMUPYEMOW €MKOCTU, AO/MKeH cocTaBnsatb 0,2 /,A. Ecnm n = 1. TOK pa3psga, MCnosib3yeMbli A NpoBePKU
HOPMUPYEMOI EMKOCTU, AO/IKEH cOCTaBNATb 1.0 /(A.

3HayeHne /1. UCNosb3yeMoe e CTaHAapTe, He BAUSET Ha 3HadeHue /,. YucreHHoe 3HayeHue /, Bcerga 6yaeT paBHO
YncneHHomy 3HadeHuto C,, He3aBMCUMO OT 3HaYeHUs J1.
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MpunoxexHve b

(cnpaBoy4HoOe)

CBefgeHVsi 0 COOTBETCTBUM CCbIJTOUYHbIX HAUMOHA/IbHbIX CTaHAAPTOB MeXAYyHapoaHbIM CTaH4apTaMm,
NCMO/b30BaHHbIM B KAUECTBE CCbI/IOYHbIX B MPUMEHEHHOM MeXAyHapoaHOM cTaHaapTe

Ta6bnnua OA.1

O603HayYeHVe CCbIZIOYHOro HaUno* CreneHb O603HayeHVe N HaMeHOBaHNe COOTBETCTBYHOLLENO
H3/IbHOrO CcTaHAaapTa COOTBETCTBUA MeXxAyHapoaHoro ctaHgaprta

FOCT P M3K 60050-482—2011 IDT IEC 60050-4822004 «MexayHapogHblii  371eKTpoTexHU4Yec-
Knih cnoBapb. MacTb 482. MNepBUYHbIE N BTOPUYHbIE 3/1EMEH-
Tbl 1 6aTapen»

FOCT P M3K 62619—2018 IDT IEC 62619:2017 «AKKyMY/NATOPbl W  aKKyMy/IATOpHble 6a-
Tapen. cogepxalive LWeNoYHOW WM Apyrue HeKMCnoTHble
3NeKTponnTbl. TpeboBaHMs 6e3onacHOCTU AN NINTUEBbIX
akkymynsropoubarapengnsa npoMbILLIEHHbIX NMPUMEHEHU»

FOCT P M3K 62660-2—2014 IDT IEC 62660-2:2010 «BTOpWYHbIE AUTUA-UOHHBIE 3/IEMEHTbI

ONA OBWKEHUS  3/IEKTPUYECKUX  AOPOXHbLIX TPAHCMOPTHbLIX
cpeAacTB. MecTb 2. McnblTaHUs Ha HafeXHOCTb U 3KC-
nsyarauuio ¢ HapyLleHeM PexnmMoB»

BETCTBMUA CTaH4apTOB:
¢ IDT — naeHTUYHbIE CTaHa4apThbI.

MpumeyaHne — B HacToslLeli TabnuLe UCNOb30BaHO criefytollee YCI0BHOE 0603HauYeHre CTeneHn cooT-
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[1

[2]

3]

[4]

MpeaTcaHne EBponenckoii
3KOHOMWYECKOW KOMUCCUN
OOH (E3K OOH) N9100
(UN ECE Regulation No.100
{UN ECE R! 00)]

NCO 18243

{ISO 18243)

TexHu4eckunin otuet
M3KOTO 62660-4

{IEC/TR 62660-4)

TexHu4eckunin otuet
M3KOTO 62914

{IEC/TR 62914)

[5] M3K 61434

{IEC 61434)
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Bubnvorpadus

EpanHoo6pasHble npefTcaHus. Kacawlwmecs onLmasibHOro yTBepPXAeHUs
TPaHCMOPTHbIX CPeACTB B OTHOLLEHUN 0CO6bLIX TPeO6OBaHMI K 3/1IEKTPUYECKON CU-
nosoii nepegade (02 cepus NonpaBoK uUv 6oee NO34HANA)

Uniform provisions concerning the approval of vehicles with regard to specific re-
quirements for the electric power train (02 series of amendment or later)

MoToumKbl 1 MONeAbl Ha 3/1IeKTPUYECKoi Tare. MeToAbl NCMbITaHWIA 1 TpeboBaHUsA
6e30nacHOCTM A1 NUTUN-MOHHBIX CUCTEM

Electrically propelled mopeds and motorcycles — Test specification and safely re-
quirements for lithKim-ion battery system

AKKYMYNATOPbI JINTUA-UOHHbIE A5 3/1IEKTPUYECKUX AOPOXHbIX TPAHCMOPTHBIX
cpeacTB. YacTb 4. AflbTepHaTUBHbIE METOAbl UCTIbITaHWIA Ha BHYTPEHHEE KOPOTKOe
3amblkaHne no M3K 62660-3

Secondary lithium-ion cells for the propulsion of electric road vehicles — Candidate
alternative test methods for the internal short circuit test of IEC 62660-3

AKKYMYNSAATOPbI U aKKyMY/IATOpPHbIE GaTapeu, coaepxallme Weno4YHol unan gpyrue
HEKWNC/I0THbIE 3/1eKTPONTLI. MeToA NUCMbITaHWS Ha YCUIEHHOE BHYTPEHHEE KOPOT-
KOe 3aMblkaHue rno M3K 62133—2012

Secondary cells and batteries containing alkaline or other non-acid electro-
lytes— Experimental procedure for the forced internal short-circuit test of

IEC 621332012

AKKYMYNSATOpPbI U 6aTapen, coaepXallme WenoyHble Un Apyrme HEKUCIOTHbIE
3M1eKTPoNNTbl. PYKOBOACTBO NO 0603HAYEHMIO TOKa B CTaHAapTax Ha LiesioYHble
akKyMynsaTopbl U 6atapen

Secondary cells and batteries containing alkaline or other non-acid electro-
lytes — Guide to the designation of current in afcaline secondary cel and battery
standards
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Pepaktop /1.B. KopeTHUKoea
TexHuueckuii pegaktop U.E. UepenkoBa
KoppekTop M.B. By4yHas
KomnbloTepHas BepcTxa A.H. 3onoTapeeoi
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