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Mpeaucnosue

1 NOArOTOBNEH HaynoHanbHOM accouunaumen npom3sogutenen UCTOMHUKOB Toka «PYCBAT» (Acco-
unauusa «PYCBAT») Ha 0cHOBe COGCTBEHHOIO NepeBoa Ha PYCCKUIA A3bIK aHIMOA3bIYHON BEPCUM CTaHAapTa,
YKa3aHHOro B NyHkTe 4

2 BHECEH TexHuuyeckum KOMUTETOM NO cTaHgaptusauun TK 044 « AKKkymynsaTopbl u 6atapeuns

3 YTBEPXXOEH W BBEJEH B IEMCTBWE Mpukasom deaepanbHOro areHTcTea no TeXHUYECKOMY pe-
rynupoBaHuio u metponorum ot 6 niona 2018 r. Ne 318-cr

4 Hactoauwun craHgapr ABnsaeTcs MoAnUUUPOBaHHLIM NO OTHOLLEHUIO K MEXAYHAPOAHOMY CTaHAAapTy
M3K 62660-3:2016 «AKKYMYNSATOPbl NUTUN-UOHHBIE ANA SNEKTPUHECKUX AOPOXKHBIX TPAHCNOPTHLIX CPEACTB.
Yactb 3. Tpebosanus 6e3onacHoctu» (IEC 62660-3:2016 «Secondary lithium-ion cells for the propulsion of
electric road vehicles — Part 3: Safety requirementsy, MOD).

M3MeHeHnsa npousBedeHbl NyTemM BKIIOYEHUS NONOXEHUN CCbiNoYHOro crangapta M3K 61434 Heno-
CpeACTBEHHO B TEKCT CTaHAapTa B BUAE AOMNONHUTENLHOTO Npunoxenus JA, a Takke nytem U3MEHEHUs oT-
AenbHbiX (Ppas, KOTOpble BbIAENEHbLI MOMY>XMPHBLIM KYPCUBOM, @ NPUYMHBI X N3MEHEHUS NPUBEAEHBI B CHO-
ckax. [Ina ucnpasneHusi owmbku B ¢hopmyne 6a30BOro Toka UCNbITaHUA B cTtatbe 3.10 B COOTBETCTBUU C
MO3K 61434 onpegeneHme MU3MEHEHO, AaHA CCbifka HA npunoxeHue OA u aobasneHo npumedanue 2. Mpeao-
cTepexxeHue B 6.1 0 npeaynpeauTenbHbIX Mepax no 6€30nacHOCTU NepeHeceHo B Havano nogpasaena. Ms-
MEeHeHa HyMmepauus nepeuncneruin B 6.4.4.2 8 coorsetcteun ¢ FOCT 1.5—2001 (noanyHkT 4.4.4, 4.4.5).

CBefieHnsi 0 COOTBETCTBUU CCbINIOYHBIX HALMOHAMNbHBIX CTAHAAPTOB MEXAYHAPOAHbLIM CTaHAapTaMm, uc-
NONb30BaHHLIM B KAYECTBE CCbINOYHLIX B MPUMEHEHHOM MEXAYHApOAHOM CTaHAapTe, NpUBEAEHbl B A0NON-
HUTENLHOM NpunoxeHun Ob

5 BBEJEH BINEPBbIE

6 HekoTopble NOnoXeHusi HaCTOSALLEero CTaHAapTa MOryT AABNSATLCS 0O0beKTamMu NaTeHTHbIX npas. Mexay-
HapoaHas anekTpoTexHuyeckas komuccusa (MIOK) He HeCeT OTBETCTBEHHOCTU 3a MASHTU(dUKALMIO NOAOOHbIX
NnaTeHTHbIX Npas

[pasurna npuMmeHeHuUs1 HacMosWea0 cmaHdapma ycmaHoesieHbl 8 cmambe 26 ®edepanbHo20 3aKoHa
om 29 uwHsa 2015 2. Ne 162-®3 «O cmaHdapmu3ayuu e Pocculickoli ®edepayuu». UHpopmayus oo
UBMEHEHUSIX K HacmosiuemMmy cmaHoapmy rybrukyemcs 8 exxe200H0M (110 COCMOSIHUIO Ha 1 AHeapst meKyuie20
e00a) uHgopmayuoHHOM ykazamerne «HayuoHanbHble cmaHlapmbl», a oguyuanbHbill mekem usmeHeHul
U 11onpaeoK — 8 €XeMeC4YHOM UHGOPMaUyUOHHOM yKazamene «HayuoHanbHbie cmaHdapmbl». B criyyae
nepecMompa (3ameHbl) unu OmmMeHbl Hacmosuie2o cmarHfapma coomeemcemeyrouiee yeedomneHue 6ydem
onybnukosaHo 6 brnuxalilueM 6bilyCKe EXeMeCsa4YHO020 UHhOPpMayUOHHO20 ykazamensa «HauyuoHanbHbie
cmaHOapmbly. Coomeemcemeyiouwas uHhopmayus, yeedoMNeHue U MeKCmbl PasMewaromes maicke 6
UHGhopMmaUUOHHOU cucmeme obuiez0 ob308aHuUss — Ha ochuyuansHom calime ®edeparnbHo20 azeHmoemsa
10 MEeXHUYECKOMY peeynupoeaHuto U Memporsnoeauu 8 cemu UHmepHem (www.gost.ru)

© CtaHgaptuHdpopMm, oopmnerue, 2018

Hacroswwmii cTaHgapt He MOXET BbiTb MOMHOCTBIO UMK YAaCTUYHO BOCNPOM3BEAEH, TUPAXUPOBAH U pac-
MPOCTPaHEH B KauyecTse opuumManLHOro usaaxnsa 6es paspelueHus degepanbHOro areHTCTBa N0 TEXHUYECKO-
MY PerynmpoBaHu1IO n METPONOrnK
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BBeaeHue

3nekTpuyeckue AOPOXKHO-TPAHCMOPTHLIE CPEACTBA, BKIOYas rubpuaHbie u noasapskaemMble rmbpua-
HblE 3MEeKTPUYECKMe TPAHCMOPTHLIE CPEeACTBA HAYMHAIOT BHEAPATLCSA HA MUPOBOW PbIHOK ONUPAasiCb C O HOM
CTOPOHLI HA TPEGOBAHUS CO CTOPOHLI FMOBankHbLIX 3aJa4 No cokpauleHuo Bbiopocos CO, u noTpebnexust
3HEeprum, ¢ Apyroi — Ha HOBEeWLUME JOCTMXKEHUS B TEXHONOIUAX U HA CHKEHUKU ceBecToMMOCTn. 3TO NpuBe-
o K ObICTPOMY POCTY CMPOCA Ha TATOBbIE aKKYMYNATOPHbIE BaTapeun BbICOKOW MOLLHOCTU U BLICOKOW YA EmNb-
HOW 9HEeprum, NoKaszaHHbIe NUTUA-MOHHbIMK BaTapesamMu.

Ona obecnevyeHns 6a30BOr0 YPOBHA KayecTBa MUTUW-UOHHBLIX AKKYMYNSATOPOB ANs aBTOMOOUINb-
HO NPOMBILLNIEHHOCTU ObinuM pa3paboTaHbl COOTBETCTBYIOLLME MEXAYHAPOAHbIE CTaHAApPTbl, BBEAEH-
Hble B Poccun B BUAE WAEHTUYHbLIX cTaHgaptos, a umeHHo NOCT P M3K 62660-1, TOCT P M3K 62660-2,
[OCT P UCO 12405-1 u TOCT P NCO 12405-2. 3Tu ctaHaapthl onpeaensiot TpeboBaHust K METOAAM UCHbI-
TaHui NO onpeaeneHunio paboumx xapakTepuCTUK, HAAEXKHOCTU U CTOMKOCTU K HAPYLLEHUIO PEXMMOB 3KCMIya-
Tauuu IUTUNR-NOHHbIX aKKYMYTNSATOPOB, UX BNOKOB M CUCTEM AN NPUMEHEHUI B anekTpomobunax (3M). Kpome
TOrO, yYUTBIBAA 3HAYNMOCTb BE30NMACHOCTU NUTUIA-MOHHbLIX BaTapen u CNPOC Ha MeXAYHApPOAHbIE CTAHAAPTbI,
TpeboBaHua nNo 6e30MacHOCTU AN NUTUI-UOHHLIX 6aTapei u cuctem onpeaeneHsl B FOCT P CO 12405-3.
Taloke nepecMaTpuBaloTCa npasuna, KOTOPbIE BKOYAKOT KPUTEPUU NPUEMKU ANS nepes3apsKaemblx CUCTEM
HakonneHua aHeprun 3M, Takue Kak [1].

B HacTosiliem cTaHgapTe BaXHO ykadaTb Kputepuu 06e30nacHOCTU Ha YPOBHE OTAENbHbIX aKKyMyrs-
TOPOB, B Lenax obecnevyeHus 6a30BOro ypoBHA 6E30MaCHOCTU aKKyMyNsiTOPOB, KOTOPLIE Pa3nuMyaioTcs no
XapakTepUCTMKAM U KOHCTPYKLUKU U NPUMEHSIIOTCA ANsi Pa3NMYHbIX TUNOB BrOKOB 1 cuctem. [ns aBToMoOunb-
HbIX MPUNOXEHUI, BaXKHO OTMETUTL PasHO0Bpa3ne KOHCTPYKLIMIA aBTOMOOUIbHBIX aKKyMYNATOPOB U CUCTEM, @
TaKXKe KOHKPETHbIE TPEOOBAHUSA K akKkyMynsTopam u 6arapesmM, COOTBETCTBYHOLLUE KaXKAO0N u3 HuMX. Mcxoasa us
3Tux PaKTOB, LieNb HACTOALLEro craHaapra — obecnevynTs METOAOMNOMMIO UCTIbITAHWIA onpeaeneHusi 6azoBoro
YpOBHS 6€30NacHOCTU M YCTAaHOBUTL KPUTEPUM C LUMPOKOIN CTEMNEHbIO YHUBEPCANLHOCTU ANSt UCMONb30BaHUSA
B 00LIEeM NEPBUYHOM UCTBITAHUW TIMTUN-UOHHBIX aKKYMYNSATOPOB, KOTOPbIE BYAYT NPUMEHATLCH B Pa3NUYHbIX
cuctemax 6arapeii. KOHkpeTHble TpeboBaHusa kK 6e30nacHOCTN akKyMynsTOPOB pas3nnyaloTcs B 3aBUCUMOCTU
OT KOHCTPYKLUMW CUCTEMbI aKKyMYMATOPHbIX 6aTapen unu TpaHcnopTHbix cpeacts (TC) u A0MmKHbl ObITh BbI-
paboTaHbl nonb3oBarTensiMu. AToroBble KpUTEPUM «NpOLLEN-HE NPOLUENy ANS aKKyMynsaTOPOB AOIMKHbI ObiTb
OCHOBAaHbI Ha COrMaLIEHUN MeXay U3rOTOBUTENAMU aKKyMyNATOPOB U UX NOTpebuTensimu.



FOCT P 58152—2018
(M3K 62660-3:2016)

HAUMWOHANBbHBLIN CTAHOAPT POCCUMCKOMN PEQLEPALUMU

AKKYMYNATOPbI IMTUUA-UOHHbIE
Ana AaNEKTPUYECKUX JOPOXXHbIX TPAHCNOPTHbLIX CPEACTB

YacTtb 3
TpeboBaHuA 6e30nacHOCTH

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

Nara BBeaeHns — 2019—03—01

1 O6nactb NnpuMeHeHus

HacToawwmn crangapt ycTaHaBnuBaeT METOAbl UCMbITAHWUI U KPUTEPUU NPUEMKM AN nokasaTenen 6es-
OMAaCHOCTM JIUTUI-MOHHBIX aKKyMYJIATOPOB U BrMOKOB, NPEeAHA3HAYEHHbIX AN NPUBEAEHUS B ABMKeHUe SM,
BKJIlOYas Barapen akkyMmynsaTopHbix anekrpomodbunein (SMA) n rubpuaHbix anekrpomodunen (SMr).

MpumMeyaHunn

1 Bnoku akkyMynsTopoB MOryT ObiTb MCMOMb30BaHbLI B Ka4ecTBe anbTepHaTuBbl OTAEMbHBIM aKKyMynaTopam B
COOTBETCTBUM C COIMaLUEHNEeM MEXAY M3roToBUTENEM U NoTpebuTenem.

2 B OTHOLIEHUM akkyMynsTopoB ANA nog3apsxaeMblX rnbpuaHbX anekrpomobuneit (3MITI), usrotoButens mMo-
XeT BblbpaTb yCnoBuUs NpoBepku A npunoxeHnsa SMA unu gna npunoxennsa OMI.

HacToawwmi craHgapt npegHasHayeH onpeaenuTb OCHOBHbIE nokasarenu 6e30nacHOCTU akKyMynsiTo-
pOB, UCMOMb3yeMbIX B O1I0Kax U cuctemax 6ataper npu ux uCNONb30BaHUM MO HA3HAYEHUIO U PAa3YMHO NPOTHO-
3MpyeMOMY HENPaBUSIbHOMY UCMOMb30BAHNIO NN NPU aBapun, B X0ae HopMarbHon pabotel M. TpeboBaHua
6e30MacHOCTU aKKyMyfnsiTopa B HacTOALIEM CTaHAApPTE OCHOBAHbLI HA NPEAMNOSIOXEHUMU, YTO aKKYMYIISATOPbI
MCNONb3YIOTCS A0IMKHBIM 06pa3om B 6nokax u cuctemax 6arapeli B npegenax 3HauYeHuil HanpsbkeHust, Toka u
TeMmneparypbl, ykadaHHbIX U3rOTOBUTENEM aKKyMynAaTopoB (pabo4asi 30Ha akKyMynsiTopa).

OueHka 6e30nacHOCTU aKKyMYNATOPOB BO BPEMSA TPAHCNOPTUPOBKMU U XpaHEHUS! HE NpeaycMmaTpuBaeT-
Cs1 HACTOSILLMM CTaHAapTOM.

Mpumevyanuna

1 TpeboBaHua Kk XapakrepucTukam 6Ge30nacHOCTU ANA NUTWA-UOHHLIX GaTapeil U cucTeM onpefeneHbl B
TOCT P NICO 12405-3. TexHnuyeckue xapakrepuctuku u TpebosaHus no 6esonacHocTu ANsi NUTUIA-UMOHHBIX GaTapeii 1
CUCTEM 3NEKTPUYECKUX MOMNEAOB U MOTOLIMKINOB onpegenstotesa B [2). FOCT P MOK 62619 oxsateiBaeT TpeboBaHUA no
6e30NacHOCTN ANA NUTMA-UOHHBLIX aKKyMyNsTOpoB n 6aTapeit ANA NPOMBILLNEHHOMO NPUMEHEHUs, BKIloYas BUIOYHbIE
Morpy34unku, TENEXKN ANS rofbga n aBTomaTudecku ynpasnsemole TC.

2 NHpopmauna o pabodmx 30Hax akKyMyrsTOpoB NPUBOAUTCA B NPUNOXeHUN A.

2 HopmaTuBHbIE CCbINKU

B HacToOsILLEM CTaHAApTE UCMONbL30BaHLI HOPMATUBHLIE CChINKU HA CMEYIOLME HALMOHANbBHLIE CTaH-

aaprbl.
FOCT P MOK 60050-482—2011 MicmoyHuKu moka xumudeckue. TepMuHbl U onpeodeneHus

U3paHue odpuumnansHoe
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FOCT P M3K 62619—2018 AKKyMynsamopbi U akKyMyrnsamopHbie 6amapeu, codepxauwjue wesiodHol
unu dpyaue HeKUCIOMHbIe anekmponumel. Tpeboearusa 6e3onacHocmu 0na UMUESbIX aKKyMyrismopos u
6amapeli 05151 NIPOMBILUIIEHHbIX NPUMEHEeHU U

FOCT P MOK 62660-2—2014 AKKyMynamopbl numuli-UOHHbIe Ons anekmpudecKux G0POXHbIX MpaHc-
nopmHbix cpedcme. Yacmp 2. McnibimaHusa Ha HadexHoCMb U 3KCIlyamauyuio ¢ HapyuweHUeM pexxumos

MpumeyaHne — [Mpu Nonb3oBaHUM HACTOALWMM CTaHAAPTOM LenecooBpasHo NPoBepUTL AeiCTBUE CCbINOH-
HbIX CTaHAapTOB B MH(DOPMaLMOHHOI cUCTEMe 0BLLero NoNb3oBaHUA — Ha oULnanbHOM caiiTe deaepanbHoOro areHT-
CTBA NO TEXHUHECKOMY PEryiMpoBaHMUIO U METPOMIOTUN B CETU VIHTEPHET MU NO eXErogHOMY UH(OPMALMOHHOMY yKasa-
Teno «HayuoHarnbHLle CTaHAapTLI», KOTOPLIA ONYBNUKOBAH NO COCTOAHUIO Ha 1 SHBaPS TEKYLWEro roaa, U no BeiNyckam
€XeMeCAYHOro MH(OPMaLMOHHOIO yKasaTens «HauuoHaneHble CTaHaapThl» 3a TeKyLWnil roa. Ecnn 3aMeHeH CCbiNOYHbIN
CTaHAapT, Ha KOTOPLIA jaHa HeAaTUpPOBaHHAs CChINKa, TO PEKOMEHAYETCA UCMONb30BaTh AeNCTBYHIOLLYH BEPCUIO 3TOMO
CTaHAapTa ¢ Y4eTOM BCEX BHECEHHBIX B laHHY0 BEPCUIO U3MEHEHUA. ECNM 3aMeHeH CCbINOYHbIA CTaHAapT, Ha KOTOpbIil
flaHa aaTMpoBaHHas CCbisika, TO PEKOMEHAYETCA UCNONb3oBaTb BEPCUIO 3TOTO CTaHAapTa C yKasaHHLIM Bbilue roAoM yT-
BepxaeHusa (NpuHsaTMA). Ecnin nocrie yTBepXAeHNA HACTOALLEro CTaHaapTa B CCbUTOMHLIA CTAaHAAPT, Ha KOTOpLI faHa
[laTMpOBaHHasi CChirlka, BHECEHO N3MEHeHWe, 3aTparusatoiee NONOXKeHNe, Ha KOTOPOe faHa Cebifika, TO 3TO NONOXeHNe
peKoMeHAYeTCA NPUMEHSITL 6e3 yueTa JaHHOrO U3MEHeHNA. ECnn cCbiNOYHLIN CTaHAapT 0TMeHeH 6e3 3aMeHsbl, To Nosio-
XeHne, B KOTOPOM JlaHa CChifNKa Ha Hero, peKoMeHAYETCA NPUMEHSTL B YaCTH, He 3aTparvBaloLLeil 3Ty CCbInKy.

3 TepMuHbI M onpeaeneHus

B HacTosliem craHaapTte npumeHeHbl TepmuHbl No FOCT P M3K 60050-482, a Takke cnegyioume Tep-
MUWHbI C COOTBETCTBYIOLLMMU ONpPeaeneHUsiMm:

3.1 anexkTpoMobunb akkymynsitopHbiii; SMA (battery electric vehicle; BEV): 3nekrpomobunb, B
Ka4yeCTBE UCTOYHMKA dHEPrumn Ansg NPUBOAA KOTOPOIO UCNOMb3YETCA TONbLKO TAroBas barapes.

3.2 onok akkymynsaTopoB (cell block): pynna akkymynaTopoB, COEAUHEHHbIX BMECTE B NapansenbHOn
KOHdurypauum ¢ unu 6e3 3alUTHbIX YCTPOWCTB, HaMpUMep, NpeaoxpaHuTenb WM COMpOTUBNEHUE C
NONOXUTENMbHLIM TemnepaTypHeiM k03dduumeHTom (PTC), HE yKOMNIEKTOBAHHAA OKOHYATENbLHO KOPNYyCOM,
TePMUHaNaMu U SNeKTPOHHbIMM YCTPOINCTBAMU YNPaBNEeHUSA.

3.3 B3pbIB (explosion): ABapus, KOTOpas NPOUCXOAUT, KOTAa KOHTENHEP akKyMynaTopa, ecfnu TakoBow
UMeEeTCH, pe3Kko OTKPbIBAETCS U U3 HEr0 BbIOPACLIBAIOTCA OCHOBHbLIE KOMMOHEHTHI.

3.4 BocnnameHeHue (fire): Boibpoc nnameHu 3 akkymynaropa unm 6noka akkymynsTopos.

3.5 anekTpomo6unb rucpugHbiin; IMT (hybrid electric vehicle; HEV): TC, ucnonb3ytowee ans asuxe-
HWS OOQHOBPEMEHHO Kak nepesapskaemMyto CUCTEMY XPAHEHUA 3HEPruu, Tak U UCTOYHUK SHEPruun, NUTaeMbli
TOMNSIUBOM.

3.6 BHyTpeHHee KOpOTKoe 3aMblkaHue (internal short circuit): HenpeaHamepeHHoe anekTpu4yeckoe
COeMHEeHne Mexay OTPULATENbHbLIMU 1 MOMOXUTENbHLIMU 3MEKTPOAAMMN BHYTPU aKKyMYmnATOPOB.

3.7 yTeuka (leakage): Bugumble BbIAENEHUA XXUAKOMO SMEKTPONUTa U3 YacTU aKKyMynATopa, Takon Kak
KOpNyc, repMeTU3NPYIOLLME YacTu W/unm TEPMUHANLI, 38 UCKIMOYEHUEM BEHTUNALMOHHBLIX OTBEPCTUNA.

3.8 HoMuHanbHoe HanpsxeHue (nominal voltage): Yao6Hoe npubnuanTensHOE 3HaUEeHNE HaNPSHKEHUS,
ucnonb3yemoe Ang 0003HaYeHns unu naeHTudukaLmm akkymynsTtopa.

3.9 HopMupoBaHHas eMKocTb (rated capacity): KonnyecTso anektpudectsa C,, A~y ans SMAu C,, A
ana OMT 3asiBNeHHbIe 3roTOBUTENEM.

3.10 6asoBbIN TOK NcNbITaHusA, I (reference test current, /): ToK, A, Y4CNEHHO PABHbI HOPMUPOBAHHOW
emkoctn C,, UCMOrb3yeMbIi AN 3aaHNA 3Ha4YEHNA TOKA NPU UCTIbITAHNAX.

MpumevyaHusa
1 Metog onpegeneHus /; cM. npunoxerne JA.
2 Bee sapagHbie 1 paspsaHble TOKN AOMKHLI ObiTb BbpaxeHbl KaKk SOMNN UK KpaTHbLIE 3HaYeHNo /.

3.11 koMHaTHaAa Temneparypa (room temperature): Temnepartypa paBHas (25 £ 2) °C.

3.12 paspbiB (rupture): MexaHn4eckoe NoBpexaeHne Koprnyca akkymynsaTropa, Bbl3BaHHOE BHYTPEHHUM
UNKU BHELUHUM BO3AENCTBUEM, B pe3yrnbrare Yero npom3oLuno oBHaXKeHUe unu npockinaHue, Ho He BbIBpOC
Marepuanos.
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3.13 NMUTUIA-UOHHBLIA AKKYMYNATOP, akkymynaTop (secondary lithium-ion cell, cell): BTopuyHbii
OOMHOYHbLIN SFIEMEHT, 3MneKTpuyeckas SHeprus KOTOPOro SABRSIETCS CREeACTBUEM peakuuu BHeapeHus/
BblAENEeHNsA MOHOB NUTUS HA aHoAe U KaToae.

MpumMmevyaHus

1 BTOpWYHbI anemMeHT siBnsieTcs 6a30BOi M3roTaBIMBaeMoii YacTbto, o6ecnednBatoLLeil ICTOUHWK SrEeKTPUYECKON
3HepruW, nomyvaeMoil nyTeM NpsMOro NpeoGpa3’oBaHWUA XUMUYECKOW 3Heprun. OnemMeHT COCTOUT W3 3MeKTponosB,
cenapaTopoB, 3MeKTponuTa, kopnyca U TOKOBLIBOZ0B, KOHCTPYKLMS KOTOPOTo MO3BOSET 3apshkaTb €ro aneKTpUHecKH.

2 B HacTosileM cTaHaapTe TePMUH «aKKyMynsTOp» O3Ha4YaeT «BTOPWUYHbLIA MUTUA-UOHHBIA 3reMeHT», KOTOpbIi
6y eT MCcnonb30BaTLCS ANst NPUBEAEHUS B ABWXEHUE SIeKTPUYECKOro JOPOXHOro TpaHcernopTa.

3.14 cTteneHb 3apsikeHHOCTH; C3 (state of charge, SOC): loctynHasa eMKOCTb 6aTapeu, BbipaXkeHHas
B MPOLEHTaxX OT HOPMUPOBAHHOW EMKOCTH.

3.15 cTpaBnuBaHue (venting): BoicBOGOXXAEHUE M3BLITOMHOTO BHYTPEHHETO AABNEHUA U3 aKKyMynaTopa
cnoco6om, onpeaeneHHbIM KOHCTPYKUMEN ANna NpeaoTBpaLleHns pas3pbiBa unv B3pbiea.

4 YcnoBusi UCNbITaHUNA

4.1 O6wWMe nonoxeHus

OcoBeHHOCTU nCnonb3yemMbiX NpuBopoB AOMKHLI ObITh MpUMBEAEHbI B NIOOOM OT4YETE O pesynbrarax
UCMbITAHWNA.

AKKYMynATOPbI MOTYT ObITb UCMBITAHbI B CXXaTOM COCTOSIHUM, YTOObI M36exaTb B3AyTUsl, €CAn 3T0 Aony-
CTUMO B COOTBETCTBUM C LIENbIO UCTILITAHWIA. CxaTue OTHOCUTCA K KOHCTPYKUuK 6aTtapeu.

4.2 NamepuTtenbHasa annaparypa

4.2.1 Auana3oHbl U3MEPEHUI annapaTypbl

Mcnonb3yemble MHCTPYMEHTbI AOMKHbI O00ecneunBaTb BO3MOXHOCTb M3MEpPEHWUs1 3HAYEeHUW ToKa U
HanpsbkeHus. Ouana3oHbl W3MEPEHWIA NPUMEHSIEMbIX NPUOOPOB M METOAOB M3MEPEHWUN [OIKHbI ObITb
BbIOpaHbl TaK, YToObl 06ECNeUYUTb TOYHOCTb, YKa3aHHYIO ANst KaXA0ro UCNbITAHUSA.

Ona aHanoroBbix NpUGOPOB, 3TO O3HaYaeT, YTO NOKa3aHUsi AOMKHbI HAXOAWUTLCA B NOCNEAHEN TPeTU
rpagympoBaHHON LUKanbl.

MoryT 6bITb UCNONb30BaHbI NMIOOLIE Apyrue uamepuTeribHbie NPUGOPLI NPU YCNOBUM, YTO OHW AAIOT K-
BMBASIEHTHYIO TOYHOCTb.

4.2.2 \amepeHue HanpsHkeHUA

ConpoTuBReHNe BONLTMETPOB AOMKHO ObITb HE MeHee 1 MOM/B.

4.2.3 NamepeHue Toka

Bcs cbopka amnepmeTpa, LWyHTa ¥ NpoBOAA LIENUMKOM A0MMkHA BbITh knacca ToMHOCTU 0,5 unu Bbille.
4.2.4 \amepeHue TeMnepartypbl

TemnepaTtypa akkymynsTopa 4orkHa ObITb U3MepeHa npu NOMOLLM YCTPONCTBA U3MEPEHMS TEMNEPATYPbI
MOBEPXHOCTM, CNOCOGHOrO 06ecneynTb SKBUBAMEHTHYIO LUKANy ONpeaeneHns 3HaYeHust U TOYHOCTU, NpuBe-
AeHHble 6 4.3". TemnepaTtypa AOmKHA BbITh USMEPEHA B MECTE, KOTOPOE Haubonee TOYHO OTPaxKaeT Temne-
paTypy akkymynsatopa unu 6rnoka. MNpu HeoGxoaNMOCTH Temnepatypa AO0MONHUTENbHO MOXET ObITb M3MEpEHA
B APYr1X COOTBETCTBYIOLLMX MECTaX.

Mpumepbl ANA U3MepeHus TeMnepaTypsl NokasaHbl Ha pUcyHke 1. [JomkHbl ObITb COBNIOAEHBI MUHCTPYKLIMK
AN M3MEepeHUs TemMnepaTypbl, yKasaHHbIE U3rOTOBUTENEM.

* 3aMmeHeHa ccbinka B COOTBETCTBUU € cogepxaHneM. PaHee Gbina ucnonb3oBaHa ccblfika Ha 4.2.1.
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Mpr3aMaTUYecknii N NIOCKUIA akkyMynsiTop

PucyHok 1 — lMpumep naMepeHusi Temnepatypbl akkymynstopa

4.2.5 Tlpoyne namepeHus

[Jpyrvie BeMUMHbI, B TOM YMC/IE eMKOCTb U MOLLHOCTb MOXET 6bITb M3MEPEeHa C MOMOLLbI0 N3MEPUTESTb-
HOrO YCTPOIiCTBa, NPW YC/OBUM, UTO OHO COOTBETCTBYET 4.3.

4.3 JonycTuMble OTKIOHEHUA MO napameTpam

CymMmMapHasa TOYHOCTb KOHTPOMMPYEMbIX WM M3MEPSEMbIX 3HAYeHWUli OTHOCUTENbHO 3afdaHHblX Wn
hakTMyecKnx napameTpoB, A0/HKHA HAX0AUTbLCA B Npefenax cinefyowmx 4onyCcKoB:

a) £ 0,1 %pna HanpshkeHus;

b)+ 1% [nsa ToKa;

c) £2 °C pndA TemnepaTypsbl;

d) £ 0,1 % ana BpemeHu;

e) £ 0,1 % A[ns macchl;

f)£0,1 % Ana rabapuTHbIX pasmMepos.

3TN AONYCKM BKMOYalOT B Ce651 CyMMapHY TOYHOCTb M3MEpUTEsbHbIX NPUMOOPOB, UCMOMb3YeMblX TeX-
HOMOMM N3MEepeHns 1 BCe Apyrne UCTOYHMKW OWMOOK B NpoLieAype UCMbITaHWiA.

4.4 TemnepaTypa UCNblTaHWA

Ecnn He onpegeneHo vHoe, nepej, KaKAbIM UCMbITaHMEeM akKyMynsTop AO/MKEH 6biTb CTabunnsnposaH
npy TemnepaType MCNbiTaHUSE He MeHee 12 4. 3TOT Nepuos MOXET ObiTb YMeHbLUeH, ecnan 6yaeT AOCTUMHYTO
TennoBoe paBHoBecue. TenoBOe paBHOBECWE CUMTAETCHA JOCTUTHYTLIM, €C/M NOC/e O4HOro uHTepsana 14,
M3MeHeHVe TemMnepartypbl akkymynaropa meHee 1 °C.

Ecnn nHoe He yka3aHo B HaCTOsLEM CTaHAapTe, akKKyMynAaTOPb! AO/MKHbI ObiTb MCMbITaHbl NPU KOMHATHOW
Temnepartype.

5 BOnekTpuyeckne namepeHus

5.1 O6wwne nonoxeHms

Ecnn nHoe He ykasaHO B HacToslleM CTaHAapTe, A0 Ha4dana UCMbiTaHusl, BKOYAKOLLIEro aNeKTpuyeckme
N3MepeHus, akKyMynsiTop AO/MKEH ObiTb 3apsXeH B CnefyowemM nopsake.

[lo 3apsfa akkyMynsaTop paspsikatoT Npy KOMHATHOW TemnepaTtype nocTosiHHbIM TokoM 1/3 A (A) Ana npu-
mMeHeHns SMA n 1 L (A) gna npumeHeHns SMI [0 HanpsbkeHUA KoHUa paspsafa, YKasaHHOro U3rotoBuUTesIem.
3aTrem akKymy/nsaTop Mpy KOMHATHOWM TemnepaTtype 3apsXatlT MeTOLOM, 06bSAB/IEHHbIM N3rOTOBUTENEM.

5.2 EMKOCTb

Mepes perynmpoBkoi C3 B 5.3, fOMKHO GbITb NOATBEPXKAEHO, UTO EMKOCTb akKyMy/siTopa COOTBETCTBY-
€T HOPMUPOBAHHOMY 3HAYEHWID B COOTBETCTBUM CO CAEAYHLMMU Laramu.

4
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LLar 1 — AKKyMynsTop A0OJKeH ObITb 3apsiKeH B COOTBETCTBUM C 5.1.

Mocne 3apsaa TemnepaTtypa akkyMmynaTopa AOImkHa ObITb CTabunuampoBaHa B COOTBETCTBUK C 4.4,

LLar 2 — AKKyMYn[Top paspspkatoT npu KOMHATHOW TemnepaTtype noCTOsiHHbIM Tokom 1/3 /i (A) ana
npumereHnst SMA n 1/ (A) anst npumererns SMI™ 40 HaNPsHKeHUs KOHLA paspsiaa, yKasaHHOTo M3roToBUTENEM.

Metog BbiGopa MCNBITATENBLHOTO TOKA /, (A) onpeaeneH B npunoxeHun OA. Cu. Takke 3.9.

LLar 3 — N3amepatoT NpoaomKMTENbHOCTb paspsaa 40 A0CTUXKEHUA YCTAHOBIIEHHOIO HAaNPSHKEHUA KOHLA
paspsiaa U BbIYUCASIOT EMKOCTb akkymynsaTopa, A-4, 40 Tpex 3HayaLmx umap.

5.3 KoppekTupoBKa cTeneHm 3apsiKeHHOCTU

McnbITyeMblli akKyMynaTop AOMmkeH ObiTb 3apsbkeH Kak ykasaHo Hwke. KoppektupoBka C3 — 310
npoueaypa Ana NoAroToBKW akkyMynsTOPOB ANA UCTLITAHWUI € pa3nnyHoi C3 B HACTOSALEM CTaHAapTe.

LLar 1 — AKKyMynsTop AOJDKeH ObITb 3apsiKeH B COOTBETCTBUM C 5.1.

LLar 2 — AKKyMynaTop AoSmkeH ObIThk BbIAEPXAH NPU KOMHaTHOW TemnepaTtype B COOTBETCTBUU C 4.4.

LUar 3 — AKKyMynsiTOp paspsbkator NocTosiHHbIM TokoM 1/3 i (A) ans npunoxexun SMA n 1 1, (A) ans
npunoxexun AMI B TedeHme (100 — n)/100 x 3 4 gna npunoxeHunn SMA un B TedeHune (100 — n)/100 x 1 4 gn4a
npunoxexun SM, rae n 310 C3, %, KOTOpOE AOIMKHO ObITh YCTAHOBMEHO AN KaXA0ro UCMbITAHMS.

6 UcnbiTaHMA Ha 6e30nacHOCTbL

6.1 OOwWwue NonoxeHus

MpepocTtepexeHue: 3TN UCMITAHNA TPEBYIOT UCMONb30OBAHWA MPOLIEAYP, KOTOPbLIE MOIYT
NMPUBECTU K TPABMAM, ECJTVU HE BYAYT NPUHATLI COOTBETCTBYIOLUME MEPbI
NPEAOCTOPOXXHOCTW. BbINONHEHME UCMNbITAHUA OOIMKHO OCYLWECTBIATD-
CA KBANMMOVUMPOBAHHBLIMA U OMNbITHbIMWU CNELUMANUCTAMKU, C NPUMEHE-
HUMEM AJEKBATHbIX MEP 3ALUNTbI. YTOBbI MPEAOTBPATUTL OXOI, CIEAYET
NPOABNATL OCTOPOXHOCTbL ANA TEX AKKYMYNATOPOB, TEMMEPATYPA OBO-
JIOYKN KOTOPBIX B XOAE NUCIMbITAHUN MOXET MNPEBbILATb 75 °C.

[ns BCeX MCMbITAHMIA, YKA3aHHbIX B HACTOSILIEM pasgene, AOMKeH ObiTb yKasaH METOf YCTaHOBKM
UCNbITyemMoro oGpasua, B TOM YMCHie CnocoB, MCMosnb3yembli Ans (OMKCALMM aKKyMYNSTOPOB U N0 COeAMHEHMS
NpOBOOB.

McnbiTaHUs NPOBOASITCS HA aKKYyMYmSITOpax, C MOMEHTA U3rOTOBMNEHNS! KOTOPbLIX NPOLLIO He Gonee Le-
CTU MecsiueB. KOnMYecTBO akKyMyNSITOPOB AN KAXAOTO UCMLITAHWUS MOXET ObiTb ONpPeaerneHo no cornatue-
HUIO MEXIY U3roTOBUTENEM W noTpebutenem. Mo CornaweHnio Mexay n3rotoButenem u notpeGurenem sme-
CTO MCMbITAHWSI OANHOYHOTO aKKyMYmnATOpPa MOXET ObITb UCMbITAH aKKYMYNSTOPHbINA Gnok.

KonuuectBo u TN ucnbiTyemoro obpasua (akkymymnsTop unu Grnok akkyMynsiTOpoB) AOSDKHbI ObITb
OMNMCaHbl B OTYETE 00 UCTIbITAHUSAX.

Kaxkgoe ucnbiTaHme AOHKHO 3aKaHUMBATLCS NEPUOAOM HAGMIOAEHUA ANUTENBHOCTLIO 1 Y, €CNKU MHOE He
yKa3aHo B HACTOSAILLEM CTaHAapTe.

6.2 cnbiTaHMA HA MexaHu4yeckue BO3aAenCcTBUA

6.2.1 Bubpauums

6.2.1.1 LUenb

3TO ncCnbITaHWe BLINOMHAKT AA UMUTALMKU BO3AEHCTBUA BUOPaALMM HA akKyMynATOpbI, KOTOPas MOXET
BO3HUKHYTb B XOA€ HOpManbHOM akcnnyaTaumm TC, a Takke AnA NPOBEpPKM XapaKTepUCTMK Ge30nacHoCTU
aKKyMynATOPOB B TAKUX YCIOBUSIX.

6.2.1.2 VcnbiTaHue

McnbiTaHne fOmMKHO NPOBOAMTLCH B COOTBETCTBUU C FTOCT P MOK 62660-2—2014 (nodnyHkm 6.1.1.1).

6.2.1.3 Kputepuun npuemku

Bo BpeMs ucCnbITaHUS akKyMynsaToOpbl HE AOMXHbI UMETb NPU3HAKOB YTEYKW, BbIMyCKa ra3oB, paspyLue-
HUA, BOCNNamMeHeHUa nnn B3pbIiBa.

6.2.2 MexaHuuyeckum yaap
6.2.2.1 LUenb
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3TO UCMbITaHe BbINOIHAETCA A1 MOAENIMPOBAHUA MeXaHUYeCKNX yaapoB akKymynatopa, KoTopble Mo-
ryT BO3HWKHYTb BO BPEMS HOPMasibHOM 3KChyaTauum aBTOMOGUA, a Takke A5 NPOBEPKU XapaKTepucTuk
6e30nacHOCTV aKKyMy/IITOPOB B TaKuX YC/I0BUAX.

6.2.2.2 WcnbiTaHne

VcnbiTaHne AoMKHO NpoBoauTLCA B cooTBETCTBUMM € TOCT P M3K 62660-2—2014 (nognyHKT 6.1.2.1).

6.2.2.3 Kputepun npvemku

Bo Bpemsa ucnbiTaHUA aKKyMynATOPbl HE JOS/HKHbI UMETb NPU3HAKOB YTeUKW, BbiMycka rasos, paspylue-
HUA, BOCM/1aMEHEHNA UM B3pbiBa.

6.2.3 PaspgaBnuBaHune

6.2.3.1 Uenb

3TO nUcnblTaHWe BbINO/HAETCH AN UMUTALMM BHELLUHUX CUT Harpysku, YTo MOXET NpuBecTn Kaedopma-
LMK1 aKKyMynsiTopa, a Takke A1 NPoBepKU XapaKTepucTnkK 6e30nacHOCTU akKymynsTopa B TaKUX YC0BUSIX.

6.2.3.2 WcnbiTaHne

McnbiTaHne JO/MKHO NPOBOAUTLCS CNefylowmmM 06pasoMm.

a) OTtperynupoBaTb C3 akkymynstopos Ha 100 % ana npumeHeHuss SMA n 80 % ans npumeHeHma IMI
B cOOTBETCTBUM C 5.3.

b) AKKYMYNSATOPbI AO/KHbI 6bITh MOMELLEHbI HA N30/IMPOBAHHYI0 TBEPAYIO NIOCKYH OMOPHY0 NOBEPXHOCTH
N K HAM JO/DKHA 6bITb MPUIOXKEHa Cua C NOMOLbI MHCTPYMEHTa AN pa3faB/ivBaHUS, U3rOTOBEHHOMO U3
TBEpPAOro marepuana B BMAE KPYr/oA WM MONYKpPyrnoi 6oneBaHku wnm B chopme wapa wim nonycdeps! ¢
ouameTpom 150 Mm. PekomeHAyeTcsi MCMOMb30BaTb KPyrayl 60/BaHKy, 4TOObl AaBUThb UWAMHAPUYECKue
aKKyMYNATOpPbI, U cdepuyeckne g npu3amaTnyecKmux akkymynaTopoB, BK/KOYaA MIOCKME WK NakeTHble. Cuna
ONS pasfasnMBaHUs A0/DKHA NPUKNaabiBaTbCA B HANpas/ieHWK, NoYvTy neprneHanKynsapHO K M10CKOCTU CNoes
MOJMIOXKUTENbHLIX U OTPULATE/bHBIX 3MIEKTPOLOB BHYTPU akKyMy/nAaToOpoB. 3Ta cuna [o/KHa npuiararbes
NPUGAN3NTENBHO B LIEHTPE akKyMy/ATOPOB, KakK MokKasaHo Ha pucyHke 2. CKOpOCTb pasfas/iMBaHWUS LO/DKHA
6bITb MeHbLUe WM paBHa 6 MM/MUH.

c) Cnny cbpacbiBaloT, Korga npov3oifeT pes3koe najeHve HanpsKeHUs akKymynstopa Ha OfHy TpeTb
OT MCXOAHOr0 3HayeHns wnm fo gedopmaumm 15 % u 60n1ee OT Haya/bHOrO pasMepa akKymynstropa wm
Korga 3HaueHune cusbl ctaHeT B 1000 pa3 60/blue Beca akkymynstopa, B 3aBYCMMOCTW OT TOro, YTO HACTynuT
paHblue. AKKYMYNATOPbl AO/MKHbI HAX0AUTLCA MoA HabnAeHUeM elle B TeueHune 24 4 uam Ao Tex rnop, noka
TemnepaTypa akkymynstopa He cHM3uTCA Ha 80 % OT MakCMM&a/IbHOrO MOBLIWEHUSA TeMMNepaTypbl, €CN OHO
npov30iaeT paHbLe.

VIHCTPYMEHT pasAaBnvnBaHus:
MHCTPYMEHT paspaBnvBaHus:

. MpuamaTUyecknii akkymyssTop
LinnnHaprdeckuii akkymynsitop

— HanpaBs/ieHMe pasfaB/inBaHusA

a) npuUmep AN UAIMHAPUYECKUX aKKyMySTOPOB b) Npyvep 4151 NPU3MATUUECKMX aKKyMy ISITOPOB

PucyHOK 2 — MpyMep WCMbITaHWs Ha pas3faBnMBaHue
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6.2.3.3 Kputepuu npuemku
Bo Bpemsi UCMbITAHUSA aKKYMYNSITOPbl HE JOMMKHLI UMETL NPU3HAKOB BOCMIIAMEHEHUS UMK B3PbIBA.

6.3 BosgencrBue Tenna

6.3.1 YcTOMYMBOCTL K BO3AEUCTBUIO BLICOKON TeMNnepatypbl

6.3.1.1 Uenb

3T0 ucnbiTaHMe BBLINOSHAETCA ANsl UMWTALUKM BO3JENCTBUSA BbLICOKON TEMNeparypbl OKpyXatoLuewn
cpefibl HA aKKyMynaToOp, KOTOPOE MOXET BO3HUKHYTb BO BpeMsl pa3yMHO MPOrHO3UPYEMOro HenpasunbHOroO
ucnonb3oBaHuUA Unu asapum TC, a TaKkKe AN NPOBEPKU XapakTepucTuk 6e30nacHOCTU akKyMynsiTopoB npu
Takux o6CToATENbCTBAX.

6.3.1.2 UcnbiTanue

McnbiTaHue AOMKHO NPOBOAUTLCA CreayloLmmM obpasom.

a) OtperynupoBartb C3 akkymynsropa Ao 100 % ans npumeHeHns SMA n go 80 % Ans npumeHeHus
SMI B cooTBeTcTBUM C 5.3.

b) AKKYMynSiTOpbl, CTabunusMpoBaHHble NPU KOMHATHOW Temnepartype, AOMkHbl ObiTb MOMELLEHBI
B BO3AYLUHYIO Ne€Yb C rPaBMTALUMOHHOM UNM LMPKYMSILMOHHOW KOHBEKUMENn Bo3ayxa. Temnepartypa B neuu
AomkHa ObiTb NOAHATA CO CKOPOCTLIO 5 °C/MuH A0 (130 £ 2) °C. AKKyMynATOp AOMKEH 0CTaBaTbCA NpU 3TOMN
Temneparype B TedeHue 30 MuH. 3atem, nocne Toro, Kak Harpesarenb OyAeT BbIKNIOYEH, akKkymynaTop aon-
>KeH HabnioAaaTbea ele B TedeHne 14 B neym.

MpumevyaHune — Mpu HeoGXO[UMOCTH, UTOGHI NPEAOTBPATUTE AedopMaLiuio, aKKyMYNSTOp MOXeET GbiTb Noa-
ZlepXaH BO BpPeMSA UCNbITaHWS TakuM 06pa3oMm, YTobbl He HapyLuaTh Lienu UCTIbITaHuS.

6.3.1.3 Kputepuu npuemku
Bo Bpems UCNbITAHUS aKKyMYNSATOPbI HE AOIKHBI UMETH NPU3HAKOB BOCMIIAMEHEHUS UK B3PbIBa.

6.3.2 Lluknnyeckoe Bo3gencTBMe Temneparypbl

6.3.2.1 Uenb

3TO0 UCNbITAHNE BLIMOMHAETCA ANA UMUTALMKU OXMAAEMOTO BO3AENCTBUSA KONEOAHNI HU3KUX U BLICOKUX
TeMMNepartyp OKpyXatoLLei cpefbl, YTO MOXET NPUBECTU K PACLLMPEHUIO U CKATUIO KOMNOHEHTOB aKKyMYnATO-
pOB, a TaKXXe AN NPOBEPKN XapaKkTepUCTUK 6e30NaCcHOCTU akKyMynATOPOB NPU Takux 06CTOATENbCTBAX.

6.3.2.2 VcnbiTaHue

McnbiTaHne 4OMKHO NPOBOAUTLCS B COOTBETCTBUM € FOCT P MOK 62660-2—2014 (noanyHkT 6.2.2.1.1).

6.3.2.3 Kputepuu npuemku

Bo BpeMs UCMbITAHUS aKKYMYNSITOPbl HE AOSDKHbI UMETb NPU3HAKOB YTEYKM, BbINyCKa ra3os, paspyLue-
HUS1, BOCMIaMEHEHUS UM B3pbIBa.

6.4 OnekTpuyeckue UCNbITAHUA

Ecnu HeoBxoaumo, 4ToObl NpegoTBpaTuTh AedopMauyio, akKyMymnsiTop MOXET ObiTb noaaepxaH BO
BPEMS UCTILITAHNSI TAKUM 06pa3soMm, YTOBbl HE HAPYLLATL LIEMNN UCTILITAHUS.

6.4.1 BHewHee KOPOTKOE 3aMbIKaHWe

6.4.1.1 LUenb

3T0 UCNbITaHWE BLINOSHAETCA ANS UMUTaLMMW BHELLHEro KOPOTKOro 3aMblKaHUA akKyMynsaTopa, a Takke
AN NPOBEPKN XapaKTepucTuk 6e30nacHOCTU akKyMynsaTOpOB B TaKUX YCIOBUSAX.

6.4.1.2 UcnbiTanue

Mcneiranue AOMKHO NpoBoanTLEA B cooTBETCTBUM C TOCT P MOK 62660-2—2014 (noanyHkT 6.3.1.1).

6.4.1.3 Kputepumn npuemkm

Bo BpemMsi UICNbITaHUS1 aKKYMYTISITOPbI HE AOM¥HbI MMETb NPU3HAKOB BOCNNAaMEHEHNS NN B3pbiBa.

6.4.2 MNepesapsan

6.4.2.1 Lenb

3TO UCnbITaHUE BbINOMHAETCA ANA UMUTaLIMKN Nepesapsaaa akkyMynaTopa, a Takke 4na NPoBEpKU xapak-
TepucTuk 6€30nNacHOCTM aKKyMynsiTOPOB B TAKUX YCIOBUSIX.

6.4.2.2 NcnbiTaHue

McnbiTanue AOMKHO NPOBOAUTLCA CneayowmmM o6pasom.
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a) Otperynuposarb C3 akkymynsitopa 4o 100 % B cooteercTeum ¢ 5.3.

b) MpoaomiuTe 3apskaTk akkymynsatop sa 100 % C3 Tokom sapaga 1 4(A) ana npuMmeHeHua SMA
u 5 L (A) ans npumeHeHuss SMI npu KOMHAaTHOW TemmepaTtype C UCMOMNb3oBaHWMEM WUCTOYHMKA MUTaHMS
[OCTaTOYHOro, 4toObl 06ecneuntb MOCTOSIHHBLIM TOK 3apaga. McnbiTtaHne Ha nepesapsg AOMKHO ObiTh
npekpaLLeHo, Koraa HanpskeHue Ha syelike A4oCTUrHeT 120 % OT MakCMManbHOro 3HA4YEHUSA HanpsikKeHus,
YKa3aHHOro n3rotToBuTenem, nunm Konn4yecTteBo anekTpu4yecTea, N0gaHHOro Ha 3apan akkymynsatopa AOCTUTHET
akeuBaneHTHo 130 % C3, B 3aBMCMMOCTU OT TOrO, YTO HACTYNUT pPaHbLLE.

6.4.2.3 Kputepuu npuemku

Bo Bpems ucnbITaHWs akkyMynaTopbl HE AOMXHbI UMETb MPU3HAKOB BOCNIAMEHEHUS UMK B3PbIBa.

6.4.3 MpuHyautTenbHbIN pa3pag

6.4.3.1 Uenb

OTO UCMbITaHWE BBIMOSHAETCA ANA UMUTaLUMK nepepaspsaaa akkyMynsaTopa, a Takke Ans NPoBEPKU xa-
pakTepucTuk 6e30NacHOCTU aKKyMyNATOPOB B TAKUX YCIIOBUSAX.

6.4.3.2 WcnbiTaHue

McnbiTaHue gomkHO NpoBOAUTLCS criedytommM ob6pasom.

a) Otperynuposatb C3 akkymynsitopa o 0 % B cooTBeTCTBUMU C 5.3.

b) MpoaomuTe paspsaa akkymynatopa sa npeaens! 0 % C3 Tokom 1 /; (A) npu KOMHATHO Temneparype.
McnbiTaHne Ha NpUHYAUTENbHBIA Pa3pai npekpallatoT, korga abconioTHOE 3HaYEHWE HanPsXKeHNA Ha adeike
pocturaet 25 % Wi MeHee OT HOMWHANbHOrO HanpPs>KeHUA, YKa3aHHOro U3roTOBUTENEM, UMM akKyMyrsTop
paspspkaerca B TedeHue 30 MUH, B 3aBUCMMOCTU OT TOTO, YTO NPOU3OMAET paHbLLe.

6.4.3.3 Kputepuu npuemkm

Bo BpemMs ucnbITaHUst akkyMynsaTopbl He AOMMKHbI UMETb NPU3HAKOB YTEYKU, BbIMyCKa rasoB, paspylue-
HUsA, BOCNnaMeHeHna Unn B3pbiBa.

6.4.4 VcnbiTaHMe Ha BHYTPEeHHee KOPOTKOe 3aMblKaHue

6.4.4.1 LUenb

3TO MUCMbITaHWE BbLIMOMHAETCA AN UMWUTAUMUU BHYTPEHHEro KOPOTKOrO 3amblKaHWSl akKymynsaTopa,
BbI3BAHHOrO 3arpsisHEHWEM MPOBOAALMMU YacTuLamu WM T.N. U ANA NPOBEPKU nokasarenei 6e30nacHOCTy
aKKyMyrnsiTopa B Takux yCroBusix.

MpumevyaHune — MpunoxeHue B oBecneunBaeT MHPOpPMaTUBHOE OGBLACHEHUE UCTIBITaHUS Ha BHYTPEHHee Ko-
POTKOE 3aMblKaHue.

6.4.4.2 VcnbiTaHue

a) Meroa ucnbiTaHUA Ha NPUHYAUTENBbHOE BHYTPEHHEE KOPOTKOE 3aMblkaHue

UcnbiTaHne AOMKHO NPOBOAUTLCA HAa akKkymynaTope B cooTBeTcTBuMM ¢ JOCT P MOK 62619—2018,
nepeuyucneHue b) 7.3.2, 3a UCKNIOYEHUEM CneaytoLLero.

Koraa yactuuy HUKensa NOMeLaoT Mexay 30HOW C MOKPLITUEM MOSTOXKUTENbHLIM aKTUBHBIM MaTepuanom
M 30HOW C NOKPLITUEM OTPULIATENBbHBIM AKTUBHBIM Marepuanom, BHyTPEHHEE KOPOTKOE 3aMblKaHNe B O4UHOY-
HOM Cnoe AOMKHO ObiTb noaTBepxaeHo. MpeanncaHHble YCrOBUSI UCMIbITAHWIA, TAKME KaK CUIa HAXKaTUA W
dhopMa yCTaHOBOYHOTO NPUCNOCOBNEHUA, MOTYT ObITb UBMEHEHDI, €CIU 3TO HEOBXOAUMO Ansi TOro, YTOObI CMO-
AenupoBaTb BHYTPEHHEE KOPOTKOE 3aMblkaHue B OAHOM crnoe. [pu 3TOM KOpnyC U aneKTpoAbl akkyMynaTopa
He AomKHbI ObITb pasaaeneHsbl. Mpou3seaeHHblE U3MEHEHUS A0MKHbI ObITb 3a(PUKCUPOBAHDI.

Yactuua Hukensa MoxeT ObiTb BCTaBNEeHA yepe3 paspes B KOpryce akkymynstopa 6e3 u3BneveHus
cepaeyHuka anekTpoaa (HaMOTKM, YKaaku NIMCTOB MM rapMOLLKK) U3 KOPyca akkymynsitopa. B Takom cny-
Yyae NoroXeHne 4YacTuLbl HUKEeNS MOXKET ObiTb HE B LIEHTPE aKKyMyNsAATOpa, €CNK STO He BIIMSIET Ha pe3ynbrat
UCnbITaHus.

MpumevaHusa

1 BHyTpeHHee KOpOTKOe 3aMblkaHue OAHOro crosi MOXeT ObiTb NoATBEpPXKAEHO, KaK NMpaBuio, 3a CYET NafeHus
HanpsXeHUs1 B HECKONbLKO MB.

2 B cny4ae ecnun nocnegHniA BHELWHWIA BUTOK MONMOXUTENBHOMO 3M1eKTpoAa 3akaHYMBaeTCs antoMUHWEBOW (DOrbron,
obpaTHasi cTopoHa KoTopoi obpalleHa K oTpuLlaTenlbHOMY akTUBHOMY MaTepuarny, HUKeneBasi YyacTuua nomelyaercs B
cpefiHeil YacTn akkymynsaTopa (o wupuHe HaMomKu) MeXAy akTUBHBIM MaTepuariom OTpULaTeNibHOro arnekTpoaa M
aKTUBHbIM MaTtepuanomM NONOXUTENbHOro aneKkrpoga B KOHLE 30Hbl MOKPLITUA antoMUHUEBON (pOJ'IbrM NONOXUTENbHLIM
aKTUBHbLIM MaTepuanoM B HanpasneHWn HaMoTKu. [lpyryio obnactb anekTpoAoB, rae anomMuHueBas ¢onbra obpalleHa K
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oTpuuaTtenbHOMY akTUBHOMY MaTepuany, eCrnn TakoBasa UMeeTCA, MOXHO NMpoBepUTbL C MOMOLLBIO 0630pa KOHCTPYKLWK,
FMEA 1 T.n. B COOTBETCTBUM C cornalleHnem Mexay n0Tpe6|/|TeneM M NMOCTaBLNKOM aKKyMyrnAaTopa.

b) AnbrepHaTuBHbIE METOAbI MCMbITAHMSA

Opyrme MeToabl WUCMbITAHWK ANA UMWUTAUUWM BHYTPEHHErO KOPOTKOTO 3aMbIKAHUA aKKyMYFNSTOPOB,
BbI3BAHHOTO 3arpsi3HEHMEM NPOBOAALLMMMK YacTULaMKU, MOTYT ObITb BbIOPaHbI, €Crn cobniogeHsbl cregytowme
KpUTEPUU, N OHU COrNAacoBaHbl MeXay noTpedbuTenemM u NoCTaBLUMKOM.

1) Jedopmauma kopnyca He AOIKHA BNUSTb Ha COObITUE KOPOTKOTO 3aMblKaHUsl akKymynsitopa
TEPMUYECKA WUIU ANEKTPUYECKN. SHEPrMA He [OMKHA OblTb pasorHaHa npu mobbiX APYrUx KOPOTKUX
3aMbIKAHWUSAX OTIIUYHbBIX OT MEXAMEKTPOAHOIro 3amblKaHUS.

2) JomkHO ObITb CMOAENUPOBAHO KOPOTKOE 3aMblKaHUE MEXAY MOMOXUTENMbHLIM JMNEKTPOAOM U
OTpUUATENbHBLIM 3MEKTPOAOM OAHOIO BHYTPEHHETO ¢nos (Uenb).

3) OomkHa ObITb CMOAENMPOBaHA NPUMMEPHO TaKasa >ke NnoLwlagb KOPOTKOr0 3aMblKaHusi, YTO U B
TOCT MO3K 62619—2018, nepeuucnenne b) 7.3.2.

4) MecTa KOpPOTKOro 3amblKaHWs B aKKyMYNSTOPe AOMMKHbI ObITb TaKMe e, KaK ONMCaHo B MOAMYHKTE
6.4.4.2, nepeuncneHue a).

5) WcnbiTaHust AOMKHbI ObITb BOCNpou3BoauMbiMu (cM. FTOCT MOK 62619—2018, mabnuua 1).

MoapobHble yCnoBusS NPOBEAEHUS UCMLITAHWMIA U NApamMeTpbl ansTEPHaTUBHOIO UCMbITAHWUSA OOMKHbI
OblTb CKOPPEKTUPOBAHbLI A0 Hayana WCNbITaHUA B COOTBETCTBUM C COIMaLIEHMEM Mexay noTpebutenem
U WU3rOTOBUTENEM aKKyMynsitopa, Tak 4TtoObl ykasaHHble Bbile kputepunm Obinm cobnwopeHbl. Pesynbrar
UCNbITaHMS OLLeHNBAETCA Pa3bopPKON akKkymynsaTopa, PEHTreHOBCKUMM HAbMIOAeHUAMU U T.4.

Ecnu pesynbrat ucnbiTaHusa NOKa3bIBAET BHYTPEHHEE KOPOTKOE 3amblikaHue Boree, 4em OAHOro Cros,
unu ¢ GonbLIen 30HOW KOPOTKOrO 3aMblKaHMA, UCNbITAHME MOXET ObiTb NPU3HAHO B KA4eCTBE AONYCTUMOTO
anbTePHaTUBHOIO WCMbITAHUA NPWU YCNOBWUKM, 4TO KpuTepun npuemkn 6.4.4.3 yposnerBopeHbl. OTKas B
ansTepHaTUBHOM MCNbITAHUN HE O3HAYaET NpoBan B UCNbITaHUK 6.4.4.2, nepeyncneHue a), N0OTOMY YTO yCro-
BWS anbTEPHATUBHOIO UCMLITAHUS MOTYT ObITb BONee XECTKUMKU, YEM YCTAHOBMEHHbLIE KPUTEPUMN.

MpumevyaHud

1 B cnyvae ecnu BHyTPeHHee KOPOTKOE 3aMblkaHWe He MOXeT ObiTb CMOAENUPOBAHO, WUCMbITaHWE CYUTaeTcs
HeAeWCTBUTENbHBIM U fJaHHble UCMBITaHWIA 3anuceiBatoTCS.

2 MNpumepbl BO3MOXHbIX anbTepHaTUBHBIX METOAO0B UCTbITaHUS onucaHsbl B [3].

C) AnbTepHaTuBa UCNbITAHUA HA aKKyMYnaTope

B KOHKpeTHOM cryyae, koraa MMHUMU3aUuus pucka, CBA3aHHOIO C TEMMOBbIM Pa3rOHOM OCYLLECTBNSETCS
Ha Oonee BbLICOKOM YPOBHE, YEM YPOBEHb aKKymymnaTopa (T.e. Onok n mMoaynb, akkyMynaTopHas coopka u
cUCcTEMA), €CnK 9TO COrNacoBaHO MeXxay NoTpeduTenem M NOCTaBLUMKOM, UCMbITAHWUS HA BHYTPEHHEE KO-
poOTKOE 3aMblKaHWe Ha YpPOBHE akKymynsaTopa MOryT ObiTb 3aMeHeHbl Ha anbTepHaTUBHbIE, TakUe Kak pac-
NPOCTPaHeHMe UCMbITAHMIA Ha AeMOHCTpaUuMio 6e30nacHOCTU cucteMbl 6atapen. OaMH U3 TakUX BApUAHTOB
ycraHoeneH B FOCT P M3K 62619.

MpumevyaHue — PacrnpocTpaHeHne UCTIbITAHWUIA Ha akKyMynATOPHbIe COGOPKK U CMCTeMbI paccMaTpuBaeTcs B
FOCT P UCO 12405-3.

6.4.4.3 Kputepuu npuemku
Bo Bpemsi ucnbiTaHsA akKyMynsaTopbl He AOMKHbI UMETb MPU3HAKOB BOCNNaMEHEHWSA UMK B3PbIBA.
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MpunoxeHune A
(cnpaBouHoe)

Paboyas 30Ha 6@30nacHOro UCNONb30BaHUS AKKYMYJISTOPOB

A.1 O6uue nonoxeHma

B sTOM NpunoxeHun o6LACHAETCA, Kak onpeaenuTs paboyyto 30HY akKyMynAaTopoB Ans obecneyeHus ux 6e3onacHoro
ucronb3oBaHus. Pabovas 30Ha onpepenseTcsa ycrioBUsSIMKA 3apsiia, TaKMMK Kak BepXHWUIA Npefen HanpshkeHus sapsaa u
TeMneparypa akkymynstopa, Kotopble o6ecneunBaror 6€30nacHOCTbL akKKyMyNATOpPOB.

M3roToBuTENM akKyMyrnsTopoB AOMKHbI MpefocTaBuTb WHgopMauymio o pabodeil 30He B cneyudukalmm
aKKyMyrnsATOpOB Ans BeipaboTku Mep 6e3onacHoCTy A noTpebutenei, Takux Kak narotoButenu 6arapeit u cuctem. Utobhbl
obecneunTb 3alMTy Npy BO3MOXHOM OTKa3e KOHTpPOIs Npu 3apsie, B cUCTeMe ynpaBneHus 6atapeu Takke AoMmkHbl ObITh
npefycMoTpeHbl COOTBETCTBYIOLLME 3aLLUTHBLIE YCTPOUCTBA U PYHKLIMK.

Mpepenbl paboyel 30HbI ykasaHbl Ans obecnedeHUss MUHUMaNbHON 6e30MacHOCTU U OTNIMYAKOTCA OT 3HAYEHWIA
3apsAAHOro HamnpsbkeHUs U TemrnepaTypbl, WUCMONb3yeMbIX AN ONTUMM3auun paboTbl akKyMynsiTOpoB, TaKUX Kak
LMKINUYECKUin pecypc.

A.2 YcnoBus 3apaaa ansa 6e3onacHOro Mcnonb3oBaHUA

A.2.1 O6wue nonoxeHmsa

Ans Toro 4Tobbl 06ecnevnTb GesonacHoe UCMONb3OBaHUE aKKYMYNATOPOB, U3roTOBUTENMW akKyMyNSTOPOB AOIKHbI
YCTaHOBWUTb BEpXHWE Npedenbl HanpshkeHUsl, a Takke TEMNEPaTYpy akkyMynsitopa, KOTopble NPUMEHSIIOTCS BO BpEMS 3a-
paga. AKKYMYNsaTop JOMKEH 3apsihkaTbes B Npefenax 3afaHHoro guanasoHa Temneparypbl (CTaHAapTHLIA AUana3oH TeM-
nepaTyp) Npu HanpspKeHUW, He NpeBbILLatoLLeM BEpXHUI nNpegen. N3rotoBuTenb akkKyMyrnsTOpOB MOXET Take YCTaHOBUTb
TeMnepaTypHbIA peXnum BhllLe WK HUXe CTaHAapTHOro AManasoHa Temneparyp, npu ycrosun obecneyeHus mep bes-
OMacHOCTU, TakuUX KaK CHUXEHWe 3apsaHoro HanpsixeHus. Paboyas 3oHa 03Ha4aeT AnanasoH HanpskeHWid u Temneparyp,
MpW KOTOPOM akKyMynsTopbl MOryT 6bITb 6e3onacHo ucnons3oBarbl. [ins paboyeii 30HbI Takke MOMYT ObiTb YCTAaHOBNEHbI
MaKCcUMarbHbIA TOK 3apafa U HUXKXHUA Npeaen HanpsKeHus Npu paspage.

[ns BHOBb pa3paboTaHHOro akkyMmymnsTopa MOXHO MUCronb3oBaTb Ty Xe pabodylo 30HY, kak AN WUCXOZHOro
aKKyMYNaTopa, €Cr OH UMEET TOT e CcaMblil BNEeKTPOAHbIA MaTtepuan, TOMLMHY, KOHCTPYKLMIO W cenapatop, Kak u
NCXOAHBIA akKyMYNATOp, U UMeeT eMKOCTb MeHee 120 % eMKOCTU UCXOLHOro akkyMynaTopa. HoBbIA akKyMynaTop MOXeT
paccMaTpuBaThes Kak akkyMyraTop TOW e cepuu.

A.2.2 PaccMoTpeHue 3apsgHOro HanpsiKeHUs

HanpsikeHue 3apsiaa NpUMEHSETCA ANSA aKKyMynATopoB Takum obpasoM, 4Tobbl obecneduBaTe NpoTekaHwe
HY>KHOW XMMUYECKO peakuumn Bo BpeMsi 3apsiaa. OfHako, ecnu 3apsfHoe HanpshkeHWe CIIULLIKOM BLICOKOe, XUMUYecKne
peakyun NpoTeKarT B U3NULIHEM 0BbEME UM NPOUCXOAAT NOBOYHbIE peakLni U akkyMynAaTop CTAaHOBUTCH TepPMUYECKn
HeycToiumBEIM. CriefoBaTenbHo, KpaiiHe BaXHO, YTOObI HampsikeHWe sapsfa He NpeBbILano 3Ha4YeHUsl, yKasaHHoro
3aBOJOM — W3roTOBUTENEM aKKyMYMATOPOB (T.€. BepPxHWiA npefen sapagHoro HanpsxkeHus). Korga akkymynstop
3apspKaeTcs npu Gornee BEICOKOM HaMnpsXXeHuW, Yem BEpPXHUii Npefen 3apsgHoro HanpshkeHWs, U3 akTUBHOro MaTepuana
MOMOXUTENbHOMO ANEKTPOAa BLIXOAUT NPEBLILLEHHOE KONUYECTBO MOHOB NUTUSA U ET0 KpUCTanNIMYeckas cTpyKTypa uMeeT
TeHAeHUUIo K passany. B aTux ycnosusx, B cny4asx BO3HUKHOBEHWSA BHYTPEHHEro KOPOTKOro 3aMblKaHWsA, TeNnoBOi pa3roH
MOXET ferdye BO3HUKHYTb, YeM ANsi akKyMyNSTOPOB, 3apsKeHHbLIX B ycTaHOBNeHHon pabodelt 3oHe. CrnepoBaTensHo,
aKKYMYMSATOPbI He JOSKHbI 3apsiKaTbCA NPU Gonee BLICOKOM HamnpsKeHUn, YeM BEPXHWA npeden 3apsgHOro HanpskeHus.

BepxHuit npefen HanpskeHwst 3apsga AOMKeH ObiTb YCTaHOBSIEH W3rOTOBUTENIEM aKKyMynsTopa Ha OcHoBe
UCnbITaHWiA, C NPEAOCTaBNEHUEM Pe3ynLTaToB, HanpuMep, creayroLmM o6pasom:

- pesynkraTbl UCMbLITAHUIA, KOTOPbIE MPOBEPAKT CTabWUMBLHOCTL KpUCTansIM4eckol CTPYKTYpbl MOMOXWUTENbHOro
maTepuana;

- pesyneraThl UCTbITaHWIA, KOTOPLIe NOATBEPKA AT NPUHATUE MOHOB NUTUSA B OTPULATENBHBIA aKTMBHLIA MaTepuan
3MNeKTPoAa, KOrga akKyMymnsaTop 3apsikeH Ha BEPXHeM Npeaere 3apsafHoro HanpspKeHust;

- pesynbraTbl UCMbITAHWA, KOTOpble MOATBEPXAAIOT, UTO AKKYMYNATOPbl, 3apsxeHHble Ha BepXHeM rnpepene
3apsfHOrO HanpsPKeHUs:, UCnbITaHbl Mo UCMBITAaHUAM BesonacHoCTW pasaena 6 npu BepxHeM npefene TeMnepaTypHoro
Anana3oHa U COOTBETCTBYHOT KPUTEPUAM NPUEMKU ANA BCEX MCNbITaHWNA.

A.2.3 PaccmoTtpeHue Bo3aelCTBUA TeMnepaTypbl
A.2.3.1 Obuume nonoxeHus

10
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3aps] BbI3bIBaET NpoTeKaHne XMMUYECKON peakLn U 3aBUCUT OT Temnepatypbl. KonnuecTBo nobo4HbIX peakuui
UK COCTOSIHWE NPOAYKTOB peakLyn BO BpEMSA 3apsfa 3aBUCUT OT TeMnepaTypbl. Cuutaetcs, 4To 3apss B 06nactut HU3KuX
UMK BLICOKWUX TeMMepaTyp Bhi3biBaeT Gonblue NoboYHbIX peakuuit n Goree XecTKuiA ¢ ToYkK 3peHust 6esonacHocTy, YeM B
CTaHfapTHOM Juana3soHe TeMnepaTtyp, rae 6esonacHo NPMMeEHUM BepXHWUIA Npeden HanpskeHus sapsga. CnegosaTernbHo,
B 0BnacTn HU3KUX TeMnepaTyp W BEICOKUX TeMNepaTyp, HanpsiKeHue W TOK 3apsifa AOMKHbI GbITb YMEHbLLIEHEI OT BEPXHEro
npeAena HanpsxeHna sapsga uunu MakcuManbHOro Toka 3apsga.

A.2.3.2 ObnacTb BBICOKUX TemrnepaTyp

Koraa akkymynsaTop 3apsxaroT npu 6ornee BLICOKOW TeMnepaType, YeM CTaHAapTHbIA Auanas3oH TemnepaTyp,
nokasartenu 6e30MacHOCTH akKyMynATOpa UMEIOT TEHZ EHLMIO K CHIDKEHW IO U3-3a CHUXEHUS CTabUnbHOCTY KpucTanm4eckon
CTPYKTYpLl. Kpome Toro, B 06nacTu BbICOKMX TemnepaTyp, Kak NpaBuno, UMeeTcs TeHAEHLMUA TEennoBoro pasroHa, npu
OTHOCUTENBHO HeBOoMbLLOM M3MEHEeHUN TeMMepaTyphbl.

B pesynsrate 3apsj akkyMynsTopoB B 0OnacTW BLICOKUX TeMMNepaTyp AOMKEH KOHTPONUPOBaTLCA CREayHLLUM
obpasom:

- Korga TemnepaTtypa NOBEPXHOCTU aKkKyMYNATOPOB HAaXOAWTCA BHYTPU o0bnacTu BbICOKUX TemMnepaTyp, yKasaHHoH
N3roToBUTENEM aKKyMYNATOPOB, MPUMEHSIOT 0cobble YCroBUSA 3apsaaa, Takme Kak CHKEHWe HanpskeHWs 3apsfa u Toka,

- KOrAa TemnepaTtypa NoBEPXHOCTU aKKyMynATOPOB BbilLe, YeM BepXHWii Mpeden obnacTu BeICOKMX TeMnepaTyp,
aKKyMYNSATOp He AOIMKEeH nofsepratbes 3apsaay HU Npu Kakux 3Ha4eHusX 3apagHoro Toka.

A.2.3.3 ObnacTb HU3KWMX TeMnepaTyp

Koraa akkymynaTop 3apsxaerca B 06nacTi HU3KUX TeMnepaTyp, CHUXaeTCA CKOPOCTb MacconepeHoca n CKopocTb
BHEAPEHWSA NOHOB NUTUSA B oTpULaTenbHbIl MaTepwan ByaeT Huskoir. CneaoBaTenibHO, Ha MOBEPXHOCTU yrnepoaa Nnerko
BbICaXMBaETCA METanNUYeCKUii NUTUA. B 3TOM COCTOSIHUK aKKyMYNSATOP CTAHOBUTCS TEPMUYECKU HECTAaOUNEH U CKNOHeH
neperpeBaTbCs U Bbl3BaTb Mepexof B TennoBoW pasroH. Kpome Toro, B obnactn HU3Koil TemnepaTypbl NpUeM UOHOB
TNINTWUA CUIMBHO 3aBUCUT OT TemnepaTypsl. B cucteme nutueBebix 6atapeit, KoTopasi COCTOUT U3 HECKONMbKUX akKyMynaTopoB
B MocrnefoBaTenbHOM COEAMHEHWU, MPUEM WOHOB MUTUSA B KaXAOM aKKyMYNSATOpe pasfiMyaeTca B 3aBUCUMOCTU OT
TeMnepaTypbl akkyMynaTopa, YTo cHUxaeT be3onacHocTb 6aTtapeilHoi cucTeMsI.

Kak cnepctsue, 3apsa akkyMynsiTopoB B obnacT HM3KUX TeMmrepatyp AOMKEH KOHTPONMpoBaTbCcsa CReaylowum
obpa3som:

- Korga TeMmnepaTypa MOBEepPXHOCTU aKKyMyNsiTopa HaxoAWTCSl BHYTPU 06nacTh HU3KUX TemnepaTtyp, yKalaHHOW
U3roTOBUTENEM aKKyMynsATOPOB, MPUMEHSIOTCA ocobble ycrnoBus 3apsaa, Takue Kak CHUXEHWE HanpsxeHus 3apaga n
TOKa;

- Korga TemrepaTypa MOBEpPXHOCTU aKKyMYIISATOPOB HUWXE HWXKHER rpaHuupl obnacTW HU3KUX Temnepartyp,
aKKYMynsSTOp He AOMKEH NofABepraTbea 3apsay HU NPU KakUX 3HaYEeHUsX 3apsHoro Toka.

A.3 Npumep pabouyeil 30HbI

PucyHok A.1 unniocTpUpyeT TUNUYHLIA NpuMep paboyeii 30HbI AN 3apsaa. B mom cnyyae, eciu 3mo 02080PEHO
u3zzomoeumernemM’, Npyu TeMnepaType BhILLE WNW HUXe CTaHAapTHOro AnanasoHa TeMnepaTyp, AONYCTUMO 3apsxaTb
aKKYMYNSTOp NpU YCrOBUW, YTO NPUMEHSETCA yka3aHHOe U320mosumerieM MeHbLUee HanpsxeHue sapaga uunu Toka.
Pabo4asi 30Ha MOXET ObITb 3ajaHa B BUAE CTyneH4YaTon popMbl, Kak nokasaHo Ha pucyHke A.1, unu ¢ anaroHanbHeIMK

NHUAMK. Ha pucyHke A.2 nokasaH npumep pabodeii 30HBI AN pa3psga.

* YkasaHue npeferisHo BO3MOXHOMO 3HadYeHWs! TemrnepaTypbl M 0COBGEHHOCTW 3apsiga (HanpsikeHue, TOK 3aps-
Aa) NarotoBUTENeM SBRAeTCH 06s3aTerbHbIM ANt MPUHATUS PeLleHUst O MpoBefeHWN 3apsfa Mpu HUKUX U BhICOKUX
Temnepartypax.
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MakcuMasbHbI TOK 3apsaaa

Ao Pabouas 30Ha (TOK)

BepxHuii Npeaen HanpsxxeHus 3apaga

Xgoomo-us
=
a

Pab6ouas 30Ha (HanpshkeHue)

i T 1t *
Tl Tr T3 T4 T5

TemnepaTypa akkymynatTopa (NoBEpPXHOCTb)

T1~ T2— o6nacTb HU3KMX Temnepatyp; T2~ T3 — cTaHZapTHbLIN AnanasoH Temnepartyp;
T3~ T5 — 06nacTb BbICOKMX TeMnepaTyp

PrncyHok A.1 — Mpumep paboueir 30HbI 3apagfa TUNUYHbLIX TUTUR-NOHHBIX aKKYMYNAaTOPOB

MakcuManbHbIli TOK paspsga

Pa6ouyasn 30Ha (TOK)

O FBeRT’

Pabouyas 30Ha (HanpshkeHue)

Xgp=*g>xur 0P ge SIS

Ti T2 T3 T4

Temnepatypa akkymynsitopa (MoBepxHOCTb)

T1~ T2 - obnacTb HM3KMX TemnepaTtyp; T2~ T3 - cTaHAapTHbIV AnanasoH Temnepartyp;
T3~ T4 - 06nacTb BbICOKMX Temnepartyp

PucyHok A.2 — TMpumep paboyei 30HblI pas3psaga TUMUYHbLIX MUTUA-UOHHBIX aKKYMYNsTOPOB
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MpunoxeHue B
(cnpaBouHoe)

O6bsACHEHUE UCNbLITAHMA HA BHYTPEHHEE KOPOTKOE 3aMblKaHue

B.1 O6wue nonoxeHus

McenblTaHUs Ha BHYTpeHHee KOpOoTKOe 3aMblkaHWe B HACTOSILLEM CTaHapTe NPOBEPSIET NoBefeHNe akkyMynsiTopoB
B HEKOTOPbLIX CreLupuyeckux cnyvasx BHYTPEHHEro KOpoTKOro 3amblkaHus. McnelTaHne no 6.4.4.2, nepeducriexHuve a),
LEMOHCTPUpPYET crnocobHOCTb akKyMyNSTOPOB BblAepXuBaTb MPUCYTCTBME MPOBOASALMX YacTul B akkymynstope 6es
BOCMNaMeHeHuss unu B3peia. OHO NpeAcTaBnsaeT coboil AeMOHCTPaLUIO MO CHUXEHWUIO PUCKOB, CBSA3aHHBLIX C 3TUM
onpefeneHHbIM criydaem. AnNsTepHaTUBHbBIE UCTbITAHWSA Ha BHYTPEHHee KOpoTKoe 3amblkaHue B 6.4.4.2, nepeuncrieHue
b), AeMOHCTPUPYET CNOCOBHOCTL akKyMYNSATOPOB NPOTUBOCTOSATL BHYTPEHHEMY KOPOTKOMY 3aMbiKaHWIO OrpaHU4YeHHOro
obbema.

OfHaKo HU OHO U3 UCTILITAHUI Ha BHYTPEHHEe KOPOTKOE 3aMblKaHUE He MOXET rapaHTUpOBaTb, YTO BEPOSITHOCTb
TeNnrnoBOro pasroHa B akKyMyrnsiTope cBoAUTCA K Hynto. COOTBETCTBEHHO, PUCK, CBA3aHHLIA C TeNMNOBbIM Pa3roHOM OfHOro
aKKyMynsTopa fofKeH ObiTb YMeHbLUEH NpW MacLuTabupoBaHuW 40 NOSHOM cucTembl (6nok, Mogynb, cbopka 6atapeit unu
TC). KpaiiHe BaxHO OTMETUTE, YTO PYHKLMM NO 06ecneYeH o MakCMMarsHOro CHXKEHUA pUcKa HeM3BeXHO pasaensiorcs
MeXAy PasnMYHbIMU YPOBHAMMU CTPYKTYpbl: OT akkymynsaTtopa go TC, 4tobbl o6ecneunts 6esonacHoe ucnonb3oBaHue
NNTUIA-NOHHOW TexHonorn B TC.

B.2 BHyTpeHHee KOpPOTKoe 3aMblKkaHWe, BbI3BaHHOE 3arpA3HEHUeM YyacTuuamu

BHyTpeHHee KopOoTKOe 3aMblKaHWe akkyMynaTopa MOXET UMETb Pas3nuYHbIe NPUYNMHEI — OT NpoLecca NPOU3BOACTBa
[0 1cnonb3oBaHua B aBToMobune. PasnuyHble UCTbITaHUs Ha 6e30NacHOCTb B HACTOAWEM CTaHAapTe npeaHasHaqeHbl
Ans npoBepku 6a3oBoii 6e30NacHOCTY akkyMynsaTopa OT SBMEHU KOPOTKOro 3aMblkaHusA (CM. Tabnuuy B.1).

McenbiTaHus Ha BHYTPEHHWE KOpoTkue 3amblkaHus B 6.4.4 cneyuanbHo NpegHasHaqeHbl ANs UMUTauun 3arpsasHeHuns
3MNEKTPONPOBOAALLMMI YacTULaMU B akKyMynsaTopax, YTO MOTEHUWanbHO BO3HWUKAET BO BpPEMA NPOU3BOACTBEHHOrO
npouecca. Bornpoc 3arpsisHeHUss NpoBoAALMMM YacTuLamu sSBnseTca ocobeHHO OCTpbiM, MOCKOMbKY CRydaun noxapos
NOpTaTUBHbIX NMUTUIA-MOHHLIX BaTapeit Ha pbiHKe OTHACTU OOBACHSIIOTCS UMEHHO STOW NPUYUHOMN.

Tabnuuya B.1—puMepbl BHYTPEHHErO KOPOTKOrO 3aMblKaHUsSI akKyMymnsiTopa

Pexum MprymnHel KoHTpmepbl WUcnbitaHne
UpeamepHoe AHOManbHas Temneparypa O6o3Ha4bTe 6.3.1 YctohuMBOCTbL K BO3fEW-
COCTOsIHWe paboune CTBMIO BBICOKOW Temneparypbl
OKpyxatoLei UpeamepHas BubpaLms ycrosust 6.2.1 Bubpauus
cpeAel UpeamepHbIv yaap (nageHve unu yaap) 6.2.2 MexaHuyeckue yaapbl

PasfaBnueaHune akkymynsropa 6.2.3 PaspgaBnuBaHune
OeHaput HeHagnexalyme ycnosus 3apsga (Hu3- | O6osHadbTe —a
Kas Temneparypa unu 60nbLUON TOK) pabouyto
Mepesapsg obnactb 6.4.2 MNepesapsg
Mepepaspsag 6.4.3 MNpuHyaUTENbLHLIN paspsag
HenpaBunbHOe COOTHOLUEHWE MOMOXU- —a
TENbHOro/0TpULATENBHOMO MaTepuanos
Mpouecc npous- | 3arpssHeHUs TOKOMPOBOAAWMMU YacTu- | KoHTponb 6.4.4 BHyTpeHHee KOpoTKoe 3aMbl-
BOACTBa Lamu npouecca KaHue
3ayceHLbl UnKn HezaKkpenneHHble MeTan- —2
TINYecKne Yyactu
Pa3spbIB cenaparopa —a
2 JcnbiTaHWe Ha BHYTPEeHHee KopoTkoe 3aMblkaHue B 6.4.4 Takke MOXET 3aKpbiTe BONPOC C BHYTPEHHUM KOPOTKUM
3amblkaHneM, Bbi3BaHHbLIM 3TUMW NPUYUHAMU, U3-38 MEHBLUMX UM aHaNOrMYHbIX NroLlagen KopoTKOro 3aMblKaHus.

MUcneitanne B 6.4.4.2, nepeuncrneHme a), OTHOCUTCSH K UCMbITAHUSIM C NMPUHYAUTENBHEIM BHYTPEHHUM KOPOTKUM
3aMblkaHneM (FISC), kak ykasaHo B fOCT P MOK 62619. MogpoGHasa meToanka npoBeAeHUs ucnbitaHus FISC Takoke
onpefeneHa B fOCT P MOK 62133 u [4]. UcnbiTaHune FISC npoBogWTcst ¢ UCMBITYEMBIM aKKyMYMSTOPOM, B KOTOPOM
YacTuLa HUKeNs BCTaBNSAETCA B LieNAX MoAenMpoBaHWUsa HauxygLUero criyqas ycrioBusi BHYTPEHHEro KOpoTKOro 3amblKaHus.
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YCcTaHOBNEHHbI pasMep YacTuLbl HUKENs NpeAcTaBnAeT Hanbonee KpynHoe sarpasHeHne, NOTeHLManbHo cogepxalleeca
B @aKKyMymITOPE, V1 BbI3bIBaET BhifeNeHNe MakcMMarnbHOro Tenna Mexay anekTpoAaamu. 3arpasHAioLLas YacTula BelbiBaeT
BHYTpPEHHEE KOPOTKOE 3aMblkaHUe MEXAY MONOXUTENbHBIM SNEKTPOAOM U OTpULATENbHLIM 3NEKTPOAOM B OAHOM Choe,
KOTOpPOE MOXHO BOCMPOMU3BECTW HA MOMEHT NyBnukaLum Tonbko ¢ nomoLLbto ucnbitanus FISC. MoaTteepxaeHo, 4To Tep-
MUYecKUe, XUMUYecKue U anekTpudeckue ycnosusa o6paboTaHHbIX UCMBITYEMbIX aKKyMyrsiTOPOB aHanorn4Hel Heobpabo-
TaHHLIM aKKyMynaTopaMm U He UMEIOT HUKAKOro BIIUAHWUA Ha pe3ysnsTaT UCTIbITaHUs.

MpuMevaHus

1 TennoBoe cocTosHWe 06paboTaHHLIX WCMBITYEMbIX aKKyMyIsiTOPOB SKBMBAreHTHO Wnu 6Gonee Tsxenoe
Nno cpaBHEHWIO C HeobpaboTaHHBIMWU aKKYMyNATOpaMW W3-3a HU3KOW TEenronpoBOAHOCTU MOMIUSTUNEHOBOrO MeLLKa,
ucronb3yemoro Ans MCNbITYeMoro akkymynstopa. Hapaenueaemoe ycTaHOBOYHOe MpuUcrocobneHne U3rotoBneHo u3
aKpUNoBOW CMOMbI U HUTPUMBHOrO Kaydyka UMEeeT HU3KYl0 TennonpoBOAHOCTb, U He BMUSET Ha TennoBbiAeneHne n3
UCMNLITYEMOrO akKyMynsATopa U CKOpPOCTb reHepaLun Tenna B 06NacTi KOPOTKOro 3aMblKaHKS.

2 Wcnapenune anekTponuta nNpu MNOAroToBKEe WCMBITYEMOro akKyMyrisTopa noYTU MOMHOCTBIO MpefoTBpaLleHo
B COOTBETCTBMW C YCTAHOBMEHHOW METOAUKON UCMBITAHNA, TaK YTO HET HUKAKOro BSIMSAHWA Ha pe3ynbraTbhl UCTIbITaHuS.
ObpaboTaHHbIn aKKyMYNATOP UMEET NOYTKM Takue Xe paboune xapakTepucTuku, kak n HeobpaboTaHHbIA Kak Mo eMKOCTH,
TakK ¥ N0 CONpPOTUBNEHNIO.
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MpunoxeHune OJA
(cnpaBouHoe)

MeToa BbIOOpa UCNbLITATENILHOIO TOKA, YCTaHOBIEHHbIN B MOK 61434

B cTraHfapTax Ha akkyMynsaTopbl U GaTapeun U B NPOMLILLMEHHOCTU B LIENOM TOKW 3apsfa v paspaga TpajuLnoHHO
BblpaXaroTcsa Kak Aonu unm kpaTHele BenuynHe C, rape C — HOPMUpOBaHHas eMKOCTb akkyMynsTopa unv 6atapeu, A -u.
Bo3HuKanu Bo3paxeHWst OTHOCUTENbLHO TOro, YTO AeneHne Unu yMHoxeHne C npuBognT K APOBHOI MW KpaTHON BENUYM-
He A 'Y, 1, MOSTOMY, MaTemMaTU4eCKN HEKOPPEKTHO BblpaxaTb ToK (onpefjensaemMblii B amnepax, A) Takum o6pasom.

CTaHaapT [5] npegnaraeT mateMaTu4ecku NpaBuIbHbIR METOA 0603Ha4YeHNS ToKa, KOTOPBIA AOKEH UCNOMb30BaTL-
€A B CTaHfapTax Ha akkyMynaTopbl U akkyMynsaTopHele GaTtapew.

MeTon BeIGopa ucnbITaTensHoro Toka /y (A) onpefeneH B [5] 1 3aknioyaeTcs B CNeAyoLLeMm.

Ba3oBbll TOK MCMbITaHWA, YKasaHHbIA B pasnuyHbIX MeToAax WCMbITAaHWA NpU WX OMUCaHWW B CTaHAapTax,
LlormkeH BbITb BblpaxeH Kak:

__nr .,
hA="73

rae C,, — HopMUpoBaHHas eMKOCTb akkyMynsaTopa unu Gatapeu, sasBrieHHas 3rotoButenem, A-y;

n — HopMupyemMoe Ga3oBoe BpeMs, Y, NpUu paspsge, B Te4eHUe KOTOpOoro AofkHa ObiTk MonyyYeHa HopMupyemasi
€MKOCTb.

Bce 3apsifHble 1 paspsifiHble TOKW 3aTeM JOIDKHbI ObITb BblpaXKeHbl KaK 05 UK KpaTHble 3HaueHNHo /;.

3HayeHue n, ucnonb3yemMoe B CTaHAapTe, onpedenseT TONbKO A0S0 UMK KpaTHOEe 3Ha4YeHue, ucnonb3yemoe ans
pasnuuYHbIX 3afaHHbIX Lerneil B KOHKPETHOM cTaHpapTe. Hanpumep, ecnm n = 5, To ToK paspsga, Ucrnonbayemblil Ang
MPOBEPKN HOPMUPYEMOIA EMKOCTH, AOMmKeH cocTaBnATe 0,2 A, Ecnu n =1, Tok pa3spsiga, UCnonb3yeMblid 48 NpoBepku
HOPMUPYEMOI eMKOCTH, AOSKeH cocTasnaTtb 1,0 /L A.

3HaueHue n, ncnonesyemoe B CTaHfapTe, He BUAET Ha 3HaveHue /. YncneHHoe sHaveHue /; Beera OyneT paBHO
YMCIIEHHOMY 3HajveHuto C, He3aBUCUMO OT 3HaYeHUs N.
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Mpunoxexue b

(cnpaBouHoe)

CBeneHUA 0 COOTBETCTBUU CChINTOYHbIX HAaLMOHAlbHbLIX CTAHAAPTOB MeXAYHAPOAHbIM CTaHAapTaMm,
UCNONb30OBAaHHbLIM B Ka4eCTBe CCbISFTOYHbIX B NPUMEHEHHOM MeXAYyHapoOOAHOM CTaHOapTe

Tabnuuya OA1

O6o3HayeHWe CCbINMOYHOTo HaLmo- CreneHb
HarnbHoro ctaHgapTa COOTBETCTBUA

O603HaueHNe 1 HaMeHoBaHWe COOTBETCTBYIOLLETO
MexayHapogHoro cTaHaapTa

rOCT P M3K 60050-482—2011 IDT

IEC 60050-482:2004 «MexayHapoAHbLIA 3MeKTpoTEXHUYec-
Kuit cnoeapb. YacTb 482. [NepBUYHbIE Y BTOPUYHbIE 3NE€MEH-
Tbl M BaTapen»

roCT P MGK 62619—2018 IDT

IEC 62619:2017 «AKKYMYMATOpbl W a@KKyMynsTOpHele 6a-
Tapeu, cojepxallyne LIenoYHOW WNWU [APYyrue HeKUCnoTHbIe
anekTponutel. TpebosaHus 6e3onacHOCTU AMA NUTUEBbIX
aKkKyMynsaTopoB v 6aTapei 48 NPOMbILLMEHHbIX TPUMEHEHUA»

rOCT P MGK 62660-2—2014 IDT

IEC 62660-2:2010 «BTopuyHble NUTUA-UOHHBIE BMEMEHTHI
AN ABWXKEHUS SneKTpUYecKUX H[OPOXKHbIX TPaHCMOPTHBIX
cpedcTB.  YacTb 2. McnblTaHMA  Ha  HaOeXHOCTb W 3Ke-
nryaTauuio ¢ HapyLLUEeHNEM PEXUMOB»

BETCTBMA CTaHLapTOB:
- IDT — naeHTUYHble cTaHAapThl.

MpuMevaHune — B HacToALeil Tabnuue MCNonb3oBaHO cregytoLiee ycrioBHoe 0G03HaYeHne CTENEHU COooT-
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(1]

(2]

(3]

(4]

(5]

MpeanucaHue EBponeiickoit
3KOHOMMUYECKOW KOMUCCH
OOH (EGK OOH) Ne100
[UN ECE Regulation No.100
(UN ECE R100)]

NCO 18243

(ISO 18243)

TexHUYecKu oTyeT
M3K/TO 62660-4

(IEC/TR 62660-4)

TexHU4eCcKU oTyeT
M3K/TO 62914

(IEC/TR 62914)

M3K 61434

(IEC 61434)

FOCT P 581562—2018

Bubnuorpadusa

EanHooGpasHble npeanucaHnsa, Kacawowmecs oguUUManbHOro yTBepXaeHus
TPaHCMOPTHLIX CPEACTB B OTHOLUEHUN 0cobbIX TPeBOoBaHUIA K SNeKTpUYecKoi cu-
nosoi nepepade (02 cepus nonpaBok unu 6onee No3aHASA)

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

MoToumKnbl U MOMeAbl Ha anekTpudeckoit Tare. MeToabl UcnbITaHWi 1 TpeboBaHus
BesonacHocTH anAa TNMUTUIA-UOHHBIX CUCTEM

Electrically propelled mopeds and motorcycles — Test specification and safety re-
quirements for lithium-ion battery system

AKKYMYMATOPLl  JIUTUIA-MOHHbIE ANSA 3MEKTPUYECKUX [LOPOXHBIX TPAHCNOPTHLIX
cpefcTs. YacTb 4. AnsTepHaTUBHbIE METOZ bl UCTIBITAHWIA HA BHYTPEHHEE KOPOoTKOoe
3aMblkaHue 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

AKKYMYNATOpBl U aKKyMynsATOpHble B6aTtapen, cogepxallime Weno4YHoin unu apyrue
HEKUCNOTHLIE ANeKTponuTLl. MeToA UCMbLITAHUS Ha YCUNEHHOE BHYTPEHHee KopoT-
Koe 3amblkaHue no MOK 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 62133:2012

AkkyMynsitopel U 6aTapeu, copepxallme WeENOoYHbIE MW ApYre HEKWUCNOTHble
3NeKTponuTLl. PykoBoACTBO M0 0603Ha4YeHNIo ToKa B CTaHAapTax Ha LenoYHble
akKymynsitopbl U 6atapeu

Secondary cells and batteries containing alkaline or other non-acid electro-
lytes — Guide to the designation of current in alkaline secondary cell and battery
standards
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YK 621.355.9:006.354  OKC 29.220.99, 43.120 OKrpaz 27.20.23.130
621.331 27.20.23.130

KnoueBble CnoBa: akkyMynsaTop NUTUR-UOHHLIN, TPAHCMOPTHOE CpeacTBO, 6e30NacHOCTb
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