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Mpeancnoeue

1 NMOOITOTOBIEH HauwoHanbHOW accouuauuelt nNpousBoguTenerd WUCTodHMKOB Toka «PYCBAT»
(Accounauua «PYCBAT») Ha ocHoBe cOBCTBEHHOro MepeBOda Ha PYCCKUIA A3bIK aHIMOA3bIMHOW BepcUn
cTaHgapTa, yKasaHHoro B MyHkTe 4

2 BHECEH TexHu4yeckum kKomuTeToM no cTtaHaaptusaumn TK 044 «XuMuyeckme UCTOYHMKW ToKa W
3MEeKTPOXUMUYECKMNE CUCTEMbBI HAKOMNEHNS 3NEKTPUYECKOA IHEPTUN»

3 YTBEPX/EH W BBEJEH B JEWCTBWE MMpukazom ®enepanbHOro areHTCTBA MO TEXHUYECKOMY
perysiMpoBaHnio u MmetTponoriun ot 3 ceHTabpsa 2024 r. Ne 1159-ct

4 HacTtodwmin cTaHgapT MAEHTUYeH MexayHapogHomy ctaHgapty MOK 62973-4:2021 «TpaHcnopt
»KenesHogopoXHbI. [loaBwskHOM cocTae. baTapeu Ons 3NeKTPONUTaHWS CUCTEM BCMOMOraTernsHoro
obopynoBanus. Yactb 4. BTOpuyHble repMETUYHbIE HUKEMb-METaNNrMapuaHLIE akKyMynaTopHble Gatapeuy
(IEC 62973-4:2021 «Railway applications — Rolling stock — Batteries for auxiliary power supply systems —
Part 4. Secondary sealed nickel-metal hydride batteries», IDT).

HaumeHoBaHMe cTaHOapTa W3MEHEHO OTHOCWTEeSIbHO HaWMMEHOBaHWA YKa3aHHOro MeXOyHapO4HOro
cTaHgapTa ons npueegeHus B cooteetcteue ¢ FTOCT P 1.5—2012 (nyHkT 3.5).

MpyW NPUMEHEHWUM HACTOALLEro CTaH4apTa peKOMEHAYETCA CMNONb30BaTh BMECTO CCLINOYHbLIX MEXayHa-
POLHbIX CTAHOAPTOB COOTBETCTBYHLLME UM HALMOHAMNLBHLIE U MEXIOCYAapCTBEHHbIE CTAHAAPTHI, CBELEHUSA O
KOTOpPbIX NPUBEAEHLI B AOMOMHUTENEHOM NpUnoxeHun JA.

[ononHuTenbHbIE CHOCKM B TEKCTe CTaHZapTa, BblOeNeHHble KYPCUBOM, MPUBEAEHbl A5 MOSACHEeHWSs
TeKcTa opuruHana

5 BBE[JEH BIEPBbIE

lNpasuna npumeHeHUss HacmosAweao cmaHdapma ycmaHoseHbl 8 cmambe 26 @edepanbHOz0 3aKoHa
om 29 urwHsa 2015 2. Ne 162-03 «O cmaHOapmu3zauyuu 8 Pocculickoli ®@edepayuu». MHGpopmayus ob
UBMEHEHUSIX K HAcmosiweMy cmaHdapmy nybrnukyemcs 8 exxe200HOM (10 cocmosiHUK Ha 1 SHeaps meKywe2o
eo0a) uHghopmayUoOHHOM ykazamene «HayuoHansHbie cmaHlapmbi», a oguyuanbHbIll MeKcm U3MeHeHUl
U rnonpasok — 8 eXeMecsYyHoOM UHOPMAayLOHHOM ykazamene «HayuoHnansHbie cmaHdapmel». B cnyvae
rnepecMompa (3amMeHbl) Uu OMMeHbl Hacmosauweao cmaHdapma coomeemcemeyrouee ysedomieHue bydem
onybnukosaHo 8 bnuxaluwieM 6biNyCcKe eXeMecssyYHo20 UHGOPMayUuoHHO20 ykasamens «HauyuoHanbHble
cmaHOapmbl». Coomesemcmeyrowas UHopmayus, ysedoMIeHUe U MEKCMbl pasMewarmcs makxke 8
UHGhopMayUoHHOU cucmeme obLeao rnonb3osaHus — Ha ogbuyuansHoM calime @edepanbHOZ0 ageHmemaa
10 MEXHUYECKOMY pezyriupogaHuio U Memponozauu ¢ cemu MumepHem (www.rst.gov.ru)

© IEC, 2021
© Odopmnenue. OIBY «MHCTUTYT cTaHgapTusauum», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3pelieHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

TpaHCNOpT XKene3HOAOoPOXHbIN
COCTAB NOABMXHOM
BaTapew ons 3neKTponUMTaHUA CUCTEM BCromoraTenbHoro o6opynoBaHms
YacTtbe 4
Hukenb-metannrugpuaHbie 6atapeun. TexHu4eckne TpeboBaHmsA

Railway applications. Rolling stock. Batteries for auxiliary power supply systems. Part 4. Nickel-metal hydride batteries.
Technical requirements

Data BeepeHua — 2025—01—01

1 O6nacTb NpUMeHeHuUA

HacToqawumin cTtaHaapT pacnpoCTPaHAETCA HA HUKErNb-MeTannorugpuaHbie akkymynsatopHble Batapeu
(manee — BaTtapew) AN 3NEKTPONUTAHUS CUCTEM BCMOMOraTenbHoro obopyaoBaHusi BCEX TUMOB NOLBWKHOIO
COCTaBa XernesHogopPoXHOIro TpaHcnopTa (HanpumMep, fIerkopensCoBOro TpaHcnopTa, TpaMBaeB, METPo, MPUro-
POLHbLIX MOE340B, BbICOKOCKOPOCTHLIX MOE3[40B, MOKOMOTUBOB M Ap.) U gononHsaeT TpeboBaHusa M3K 62973-1.

HacTosawwmi ctaHOapT ycTaHasnmeaeT TpeboBaHWS K pabounmM xapakTepucTukam bartapei U MeToasl nUx
ucneITaHWi, a Takke TpeboBaHWsa K UHTepdecy Mexay batapesMn n 3apsigHbBIMKU YCTPOACTBAMM.

2 HopmaTuBHbIe CCbINKK

B HacToswem cTaHgapTe Mcnonb30BaHbl HOPMATWUBHbBIE CChIMKW Ha Creaylowme cTangapThl [anda gatu-
POBaHHbIX CChINOK MPUMEHSIT TOMBKO YKa3aHHOE M34aHWe CChINTOYHOro cTaHgapTa, Ang HeAaTUPOBaHHbIX —
nocrnegHee U3gaHue (BKMYasa BCe U3MEHEHUS)]:

IEC 60051 (all parts), Direct acting indicating analogue electrical measuring instruments and their acces-
sories (AHanoroBble 3MeKTPOn3MepuTernbHble NPUBOPLI MPAMOro AeWCTBUS € MHAWKAUWEN U MPUHAANEKHOCTU
K HUM)

IEC 60077-1, Railway applications — Electric equipment for rolling stock — Part 1: General service con-
ditions and general rules (TpaHCcnopT Xene3Ho40oPOXKHbIA. 3nekTpoobopyaoBaHne ONs NOOBUXKHOIO COCTaBa.
YacTb 1. Obwme ycrnoeusi akcnnyatauun 1 obuine npasunia)

IEC 62485-2, Safety requirements for secondary batteries and battery installations — Part 2: Stationary
batteries (baTtapeu akkymynsTOpHbIE U aKKYMyNsITOpHble yCcTaHOBKW. TpeboBaHmsa GeszonacHocTu. YacTte 2.
CrauuoHapHbie batapen)

IEC 62675, Secondary cells and batteries containing alkaline or other non-acid electrolytes — Sealed
nickel-metal hydride prismatic rechargeable single cells (AkkymynsiTopbl 1 akKyMynaTopHLle 6aTapewn, cogep-
Xawume LWernoYHoW UIn ApYyrue HeKUCNOTHbIE ANEeKTPonuThl. FfepMeThyHbIe NpU3aMaTuyeckme HUKenb-MeTanmn-
TMAPUAOHBbIE aKKYMYNSATOPbI)

IEC 62902:2019, Secondary cells and batteries — Marking symbols for identification of their chemistry
(AkkymynaTopbl n 6atapen. CUMBONBI MapkMpOBKKU ANA MAEHTU(MKaLMM UX XMMWYECKOro cocTasa)

IEC 62973-1:2018, Railway applications — Rolling stock — Batteries for auxiliary power supply sys-
tems — Part 1: General requirements (Xene3HogopoXHbIA MNOOBWKHOW COCTaB. AKKYMYNSATOpHble Batapewu
47151 CUCTEM MUTaHWs cOOCTBEHHbIX Hy 4. YacTe 1. Obwune TpeboBaHus)

MapaHune ochbuumnansHoe
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IEC 63115-1:2020, Secondary cells and batteries containing alkaline or other non-acid electrolytes —
Sealed nickel-metal hydride cells and batteries for use in industrial applications — Part 1: Performance (Ak-
KyMYMSiTOpbl M akkyMynsiTopHble BaTapeu, cogepxalluve LWenovyHoW Unn gpyrue HeKUCNOTHbIE 3NEeKTPONUTI.
FepMeTuYHbIE HUKEMb-METannNrMapvaHble akkKymynaTopsl U MOAYMM AN MPOMbIWMIEHHOTO MCMONb30BaHKS.
YacTtb 1. XapakTepmncTukn)

IEC 63115-2:2021, Secondary cells and batteries containing alkaline or other non-acid electrolytes —
Sealed nickel-metal hydride cells and batteries for use in industrial applications — Part 2: Safety (Akkymyns-
TOpbl W aKKyMynsTOpHble BaTapew, CoaepxaLlne Weno4yHon unn ApyrMe HeKUCNoTHbIe aneKkTponuTel. fepme-
TUYHBIE HUKENb-MEeTannrapuaHsie akkyMynaTopsl U MOAYNKW ANs NPOMbIWNEHHOTO UCNonbL30BaHus. HacTb 2.
BesonacHocTk)

3 TepMuHbI, onpeaeneHUs U CoOKpaleHus

3.1 TepMUHbLI M onpegeneHUusA

B HacToswWweM cTaHgapTe NPUMEHEHbI Crieayloline TePMUHbBI C COOTBETCTBYIOLLMMU ONpegeneHuamm.

NCO n M3K BegyT TepMmuHonoruyeckne 6asbl gaHHbIX 415 UCNONb30BaHMA B cTaHAapTU3aumm no cne-
ZyloWKMM agpecam:

- OnekTponeaus MAK: pgoctynHa Ha http://www.electropedia.org/;

- nnatgpopma oHnanH-npocmoTpa MCO: goctynHa Ha hittp://www.iso.org/obp.

3.1.1 Hukenb-meTannrugpugHas 6atapes (Ni-MH battery): AkkymynatropHana 6atapes c wenoy-

HbIM SMEeKTPONUTOM, NOMNMOXWUTENbHbLIM 3NEKTPOAOM, COAEepXKaLlMM OKCUO HUKENS, U OTpULaTenbHbIM 3MNeK-
TPOOOM, codepxallMM Bogopoa B BUAE rmapuaa MeTanna.

MpumeyaHue — Hukens-mMeTannrapugHas batapesa coaepuT cBopKy repMeTYHbIX aKKyYMYNsSTOPOB.

[M3K 60050-482:2004/AMD1:2016, 482-05-02, TepmuHONorMyeckas ctatbsl MamMeHeHa — fobaeneHbl
abbpeBunatypa n npumeyaHue]

3.1.2 anemeHT (cell): MNpocTeiwan coctaBHas cucTema, cocTosllas u3 AByx unu Bonee anNeKkTpoaos,
aneKkTponuTa, Kopnyca, BblBOLOB W, Kak NpasBuno, cenapaTopos, sBNSAIOLWASACA UCTOMHUKOM 3MeKTpUYecKon
SHEepruu, nony4aemMon nytem npsaMoro npeobpasoBaHusa XMMUYECKOR 3HEPTUu.

MpuMedaHue— B HacToALWEM CTaHAapTe TEPMUH «3MNEMEHT» 03HAYaET repMEeTUYHBIA HUKENb-MeTannrmapua-
HBIA aKKYMYnATOp.

[M3K 60050-482:2004, 482-01-01, TepMrHonorudyeckas ctatbs U3MEHEHA — WU3MEHEHO NpuMedaHue]
3.1.3 repmeTuyHbIN akkymynaTop (sealed cell): AkkyMynaTop, KOTOPbIA OCTAETCH 3aKpbIThIM 1 HE Bbl-
MyCKaeT HW rasa, HY XWAKOCTU MpUW KChnyaTauuy B npefenax, ykasaHHbIX U3roToBUTENEM.

MpuMeyaHWne— FepMeTUYHbIA akKyMynsaTop MOXeT BbiTe 060pyA0BaH NPeaoXPaHUTENBHBIM YCTPOWCTBOM ANS
npeaoTEpalLEeHNsl ONAacHO BbICOKOTO BHYTPEHHEro JaBMEeHWsl W NpefHasHavyeH ans paboTbl B TeHeHUe cpoka cryx6bl B
WCXOAHOM repMETUHYHOM COCTOSIHUN.

[M3K 60050-482:2004, 482-05-17]
3.1.4 BTOpU4HbIA 3neMeHT (akkymynsaTop) (secondary cell): OnemeHT, KOTOpbLIA NpegHa3Ha4YeH ans
SNEeKTPUYECKON Nepe3apsaku.

MpumeyaHue — Nepesapsaaka OCyLLECTBNAETCH NOCPEACTBOM 0BPaTUMON XMMUYECKOW peakumi.

[M3K 60050-482:2004, 482-01-03]

3.1.5 batapenHbin mogynb (battery module): pynna akkymynsiTOpoOB, COEQWUHEHHbLIX BMECTe B MO-
CnefoBaTenbHON W/MNW NapannenbHoW KOHMUrypaunum ¢ 3allMTHBIMWU YCTPOUCTBAMU (HanpUMep, NnaBKUMK
npeaoxpaHUTensaMu UM NO3NCTopamm) U CXEMOW KOHTPOns unu 6es Hux.

Mpumeyanune — Cm. 4.1 n pasgen 5.

[M3K 62973-1:2018, 3.1.9, n3MeHeHO — CfoBOCOYeTaHMe «AaT4YnK TeMnepaTypbl» 3aMEHEHO Ha CIoBO
«Mo3ncTop»]

3.1.6 HopmupoBaHHas emkocTb C; (rated capacity): 3Ha4enne emkoctn batapeu, onpegeneHHoe B
onpegenieHHbIX YCIoBMAX W 3asiBNeHHoe n3rotoButenem barapeu.

MMpumeyaHune — B HacToAlWleMm cTanHOapTe HOPMMPOBaHHAA EMKOCTb yKkasaHa W3 pacdeta 5-yacoBoro
paspaga Cs.
2
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[M3K 60050-482:2004, 482-03-15, usmeHeHo — gobaeneHbl abbpeBnaTypa 1 npumMedaHve]

3.1.7 cTteneHb 3apsikeHHocTu; C3 (state of charge, SOC): OcTtaBwasca eMkoCTb, OCTYMHAasA ANA pas-
psifa, Bblpaxkaemasi B MpoLeHTax OT NOMHOW HOPMUPOBAHHOW eMKOCTWN BaTapen, Kak yCTaHOBMEHO B COOTBET-
CTBYIOLLMX CTaHAapTax.

MpumeyaHune— Metoabl onpegeneHus C3 3aBUCAT OT BeIBpaHHLIX TEXHONOMWIA Batapei.

[M3K 62973-1:2018, 3.1.6]

3.1.8 rnybuHa paspsapa; P (depth of discharge, DOD): KonuyecTBo anekTpudecTBa, U3BMeYeHHOe
13 batapeun Bo Bpems pazpsga NoMHOCTLIO 3apseHHon batapen, OTHECEHHOE K ee MOMHOW HOPMKUPOBaHHON
€MKOCTM, BbIPaXXEHHOE B NPOLEHTaXx.

MpumeyaHus

1 3HadeHue P aBnAeTca AONONMHUTENbHLIM K 3Ha4yeHuio C3.

2 Npw yBenuyeHun 3Ha4eHns 0gHOro napamMeTpa, 3Ha4eHWe pyroro napaMeTpa YyMEHbLUAETCH Ha TO XKe 3HaveHue.
3 MeTtoak! onpefenernns P 3aBUCAT oT BbIBpaHHLIX TEXHOMOri Batapei.

[M3K 62973-1:2018, 3.1.7]
3.1.9 koHe4HbIN noTpebuTtens (end user): OpraHn3auus, skcnnyaTupyloLas bataperHy cucTemy.

MpumeyaHue — KoHeuHbll NoTpebuTens — 3T0, Kak NpaBuno, opraHvW3auns, aKCniyaTupyoLlas nogBuKHON
COCTaB, OCHAaLLEHHbI BaTapeiHon CUCTEMOIA, ECNI MOMHOMOYMS HE NepefaHbl OCHOBHOMY NOAPAA4MKY UMK KOHCYMBTaHTY.

[M3K 62973-1:2018, 3.1.11]
3.1.10 cucTeMHbIA MHTerpaTop (system integrator): OpraHu3auus, KOTOpas HECET TEXHUYECKYH OT-
BETCTBEHHOCTL 3a BCHO BaTapeiHy CUCTEMY U CUCTEMY 3apaaa.

M punmevyaHne — CuctemMHbIA WUHTErpaTop Moxet BbITb KOHEYHbIM HOTDEGMTSJ'IEM W N3rotToBuTENemM NoaBuMxK-
HOro coctasa, UM HA OOHUM U3 HNX.

[M3K 62973-1:2018, 3.1.12]
3.1.11 unaroTtoBUTENL (ONs *xeneaHon goporn) (manufacturer, for railways): OpraHusaums, KoTopas He-
CeT TEXHUYECKYH OTBETCTBEHHOCTb 3a NpeaMeT NOCTaBOK.

n puMedYyaHUue — M3roToBrTENEM MOXKET ObITh N3rOTOBUTENbL NOOBUKHOIMO COCTARa MMM CUCTEMHbINA WMHTErpaTop
68Tapel7|H0171 CUCTEMBbI, U3TOTOBUTENDE aKKYyMYNATOPOB U T. AO. an HeoBXO4MMOCTU MOHATME «W3rOTOBUTENBL» MO TEKCTY
CTaHadapTa YTO4YHEHO U yrlOTpeGJ'IFIBTCH KaK «M3rotoBUTENb NOABMXXHOIO cocTaBa», «M3roTOBUTEND 6aTa|DeI71HbIX CUCTEM»
NI «KMU3roTOBUTENb aKKYMYNATOPOBY».

[M3K 62973-1:2018, 3.1.13]

3.2 CokpaweHun

B HacToawem CTaHOapTe NpuMeHeHbl cnegyouue obo3HaveHns n COKpaLlleHWnA:

AC — nepeMeHHbIN TOK;

Cs — EeMKOCTb MpW 5-4acoBOM pexume paspsja;

DC — MOCTOSAHHbINA TOK;

e — rny6wvHa pa3spsaga;

E33 — efuHuua, 3ameHaemas npu aKkcnnyaraumm;

Ni-MH batapesa — Hukenb-mMeTannruapuaHas akkymynatopHas 6atapes;
HPL, — HanpspKeHue pasoMKHYTON Lenu;

C3 — CTeneHb 3apsKeHHOCTH.

4 O6wwue TpeboBaHuA

4.1 OnucaHue KOMNOHEeHTOB GaTapeMHON CUCTEMbI

Ha pucyHke 1 npuBeaeHbl NpUMepbl ONUcaHus akkymynaTopa(os), baTapeiHoro Moayns, KOpavHbl, Nofa-
[OHa W ALMKA.
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He sBnaerca E32
OTaenbHble aKKyMynaTopbl/

BaTapefHbIA MOgyNb

Basopble 3NeMeHTbl

BartapeiiHan KopanHa Gazopklii E33

€ OTASNEHBIMA AKKYMYNATOPAMK

Cnegytowmin bonee

Barapeditbiii nogaoH BLICOKMIA ypoBsHL E33

7 Cnegytowui 6onee
BarapeiHeiid AwmK BLICOKHIA YpoBEHLS
(7 /7 17 /7 1 . He sensetcA E33

PucyHok 1 — OnucaHue akkymynstopa(oe), 6atapeiHoro moayns, KopauHbl, nogaoHa U 6atapenHoro saumMka

BE!Tapemele cucteMbl HeobA3aTeNbLHO BKMNIOYAKT BCE YKa3aHHbl€ Ha PUCYHKe 1 KOMMNOHEHTHI (HEII'IDH-
Mep, OonycKaeTcAa YCTaHOBKa OTAENbHbIX akKKyMYynATOPOB B 68Tap8171Hbll7l nognoH bes KOp3MH).

4.2 OnucaHune Tuna 6aTtapen

4.2.1 O6wKMe nonoxeHun

BaTtapen coCcTOAT M3 HECKONbKMX aKKYMYMsiTOPOB UM MOHOGNOKOB 1/unn cobpaHbl Ha nogaoHax, B Kop-
3MHax, a 3aTeM pasMelleHbl B 6aTapeiHoM sILLKKE.

AKKYMYNSITOp COCTOUT U3 Habopa 3NeKTPoaHbIX NacTWH, COCTOSLLMX U3 HECKOMbKNX NONOXWUTENbHBIX U
oTpUUAaTenbHbIX NNacTUH, KOTOpPLIE pasgeneHbl cenapatopom. Habopbl anekTpogHbIX NNacTUH 00beguHEeHbI
KONNEKTOPOM TOKa, COEOQUHEHHBIM C MOMOXUTENBLHBIMW U OTpULIATENBHLIMW BbIBOLAMMW, KOTOPbIE BbiBEeOEHbI
Ha BHELLHIOK CTOPOHY Kopnyca akkymynaTopa. Koprnyc akkyMynsTopa 3akpbiT repMeTU3NPYIOLLER KpbILLKOW.

AKTMBHbIM MaTepvanom MOMOXWUTENbLHOTO 3MeKTpoAa SIBMASTCH M'MOPOKCUO HUKEeNs, a oTpuuaTernbHo-
ro — HWKeneBbI cnnas, abcopbupyowmini Bogopoa.

Habopbl NnacTyH OKpy:KeHbl LLEenoYHbIM 3fIEKTPONMTOM, KOTOPbIW npeacTtaenseT cobon pacTeBop ru-
apokcuaa kanwa (KOH) B AMCTMRNMPOBaHHOW UMW A8MOHW3WPOBaHHOW Bode. OMNeKTPONuUT He y4acTBYeT B
3MEKTPOXMMUYECKOW peakun, KoTopasi MPOMCXOAMT B akKKyMynsiTope, XMMWYECKU He MEHSETCS U He Aerpaau-
pyeT u3-3a UMKMNOB 3apsga-pa3psga.

4.2.2 O6o3Ha4YeHne aKkKymynstTopa

FepMeTUYHble HUKeNb-MeTannorMapuaHble akkymynaTopbl obosHavaT bykBamum L, M, H unun X, koTto-
pble 03Ha4alT:

- HU3Kasa CKopocTb paspaga (L);

- CpefHsia ckopocTh paspsga (M);

- BbICOKas cKopocTb paspsga (H);

- OYEHb BbICOKAsA CKOpOCTL pa3spaga (X).
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MprvmeyaHne— 3TN akkyMynATOPbIl, Kak MPaBuUmo, HO He MCKIMKYUTENbHO, NPUMEHSIOT ANA CreayrLWnX PeXn-
MoB paspsaga (cMm. MOK 63115-1:2020):

L — go 0,5/, A, BKNIOYUTENBHO;

M — po 3,51, A, BKITIOYNTENBHO;

H — 0o 7,04, A, BKNIOYMTENBHO;

X — po v Bblwe 7,07, A.

3OTu TOKM BbipaxaloTea kpaTHeiMu I, A, rae [, A= Cg (A - 4)/1 4.

4.2.3 MNMpuamaTnyeckne akKyMmynaTopbl

MpuamaTnyecknin akkyMynaTop npencTtasnseT cobon akkymynaTop B dopMe NpsiMOYronbHoro napanne-
nenunega.

4.2.4 UnnuHgpuyeckne akKyMynaTopbl

LinnmHapryeckuin akkymynsaTop — akkymynsatop B dpopme uunuHgpa. Obuiaa BbicoTa paBHa Unv npe-
BbillaeT o6LKnii anameTp.

4.3 YcnoBusA OKpyXarolwen cpeabl

4.3.1 BatapeiHas cuctema

Cm. MOK 62973-1:2018, 4.3.

4.3.2 batape#HbIil MmogyInb

BarapeiHsie mogynu Ni-MH gomxHel paboTtaTe npu Temnepartype ot munyc 20 °C no nntoc 45 °C.

OTKNOHEHUA OOMKHBLI BBITh COrMacoBaHbl MeXAy KOHEYHbIM NoTpebuTenem U/unn CUCTEMHEIM UHTerpa-
TOPOM W M3roTOBUTENEM akkyMynsitopos/6aTtapeu.

4.4 JneKTpU4eCKUe XapaKTepPUCTUKU

4.4.1 HanpsaxeHue

HomuHanbHble HanpsxkeHus Ni-MH 6atapei coctaenawoT 1,2 B Ha akkymynaTop.

HanpsokeHune 3zapsaga Ni-MH Batapeu 3aBMCKUT OT YMcna akkyMynaToOpoB U TEMMepaTyphbl.

N3roToBMTENb aKKYMynATOPOB paccHMTbIBAET Yncio akkymynstopoe B Ni-MH Gatapee gnsa paboTol B
AnanasoHe Mexay MWHMManbHbIM U MakcMManbHbIM paboynm HanpsikeHMeM C y4eToM YCNOBWIA dKCnnya-
TauMm U Npoduns Harpysku. 3aTeM U3roTOBUTEMNb YCTAaHABIUBAET 3KCMNyaTaLWMOHHOE HanpsiKeHue 3apsna
Batapen npu 20 °C c y4eTOM pacCcYMTaHHOro Yncrna akKyMynsTOpOB WU WHOVMBUAYANBHbLIX XapakTEPUCTUK UX
3apdga (cm. MOK 62973-1:2018, 4.4.1).

HomwuHanbHoe HanpspkeHus Ni-MH Gatapen n HanpsbkeHwe paspsga pasnuyHbl. Ha pucyHke 2 noka-
3aHbl NpUMepbl pa3psaHbix KpuBbix Ni-MH akkymynsTopoB npu paspsioe MOoCTOSHHbIMK TOKAMW PasnuYHbIX
3HadeHWi (B 3aBMCUMOCTM OT pexuma padpsaaa barapeu (Hanpumep L, M, H cornacHo 4.2.2 n MOK 63115-1).
OTU TOKM AaHbl B BUAe kpatHbix [, A, rae [, A= Cg (A - 4)/1 4 (cm. MK 63115-1 1 MOK 61960-3).

A

-
[=]

HanpsokeHue, B

PucyHok 2 — lMpumep
pa3pagHblX kpueblx Ni-MH
aKKyMYNsiTOPOB Npu paspaae
TOKaMK pasnuyHbIX
NOCTOSIHHLIX 3HAYEHWA,
OCHOBAHHbIX Ha NMpoLeHTe 120
OT HOPMUPOBAHHOW EMKOCTH P, %

\
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Ha pucyHke 3a) nokasaH npuMep KpPUBOW TOKa 3apsfa akKyMynaTopa MocTosiHHbIM Tokom 0,27, A, Ha
HadarnbHOW cTaguW, 3a KOTOpOoW cnedyeT cTagusa 3apsia npu NoCTOSHHOM HanpskeHuwn. MNpumep KpUBoOW Ha-
NPsHKEHWs NpuY 3apsage npuBedeH Ha pucyHke 3b). 3HaveHne HanpsKeHUs 3apsia ycTaHaBNMBAKT B 3aBUCK-
MOCTW OT TexHonorkm Ni-MH 6atapew.

KpuBble 3apaga gomkHbl BbiTb NpefocTaBneHbl M3roToBuTenemM 6artapen no 3anpocy.

A
0,25 i
- @ 1,50
0,20 g
§ g 145
g 5
a
2 015 2 1,40
S
1,35
0,10 g_
& 1,30
T
0,05
1,25
0 e 1,20 ' »
0 1] 10 15 0 5 10 15
Bpemn sapapga, ¢ Bpems 3apaga, ¢
a) lNMpumep KpvBoR TOKa 3apsana b) MNMpumep KpMBOR HanpsXXeHWa Npy 3apage

PucyHok 3 — lNpumepsl KpuBbix 3apsaa Ni-MH akkymynaTopos

4.4.2 MNMapameTphbl U XapakKTepUCTUKK 3apana
MapameTpbl U XapakTepuUCTMKU 3apana batapeun 1 onTUManbHbeIA MeTo 3apsaa npyueefeHsl B Tabnuue 1.

Tabnuua 1— NapameTpbl U XxapakTEPUCTUKA 3apaaa

[MapameTpbl 3apsga XapakTepucTuky 3apsaia

HopmaneHoe coctosiHve MopaepxuvBaWuiA 3apsg OT 3apsgHOro YCTPOWCTBA ¢ TEMMEepaTypHOW KoMneHca-
LMei 1 YCIOBUAMU 3apsaKUY, YCTaHOBNEHHBLIMU N3rOTOBUTENEM akKyMynsaTopa

MeTopg 3apsga Mo 4.5.3

[onyck HanpspkeHua 3apspa | He 6onee £1,5 %
OaTapeu B 3apsagHOM cucTeMe
Ons yCTOMYMBOIO YNpaeneHus

Mynecauma 3apagHoro  Ha- | <5 % (no M3AK 60077-1 npw oTknioyeHHow 6atapee)
NPsHXeHns

[Mynbcauns 3apsaHoro Toka 3apagHbi Tok Batapen no Buay gomkeH 6ouiTe DC, Tak kak nioboe HanoxeHve AC
Ha 3apagHblA TOK MOXET MPWMBECTWU K MOBbLILLEHWUD TemnepaTypbl Gatapewn. Coctae-
naowaa AC B 3apAgHOM TOKE HE JOMKHa NpPeBbILaTh 3HaYeHWs, YCTAaHOBIEHHOTO B

M3K 62485-2
TemneparypHaa KomneHca- | Tpebyetcs. o cornalleHuo Mexay KOHEYHbIM MoMb30BaTeneM 1 M3roToBUTENeM TEM-
LmsA nepaTypHyr KOMMNeHcauyio JONyCcKaeTcsa He NMPUMEHSTb
MamepeHue Temneparypel 3Ha4eHue curHana oT garyuka, pacnonoxeHHoro Ha 6atapee nnv B batapenHom Awm-

Ke, W1 OT CUCTeEMbI 3apafa 6aTapeM

Mpumeyanune— KoadppmumeHT nynbcaumii NOCTOAHHOIO TOKa paccyMTbIBAOT NO cneaytowen dopmMyne:

-,

5 U i
KoadhchnumeHT nynscauui nocToOAHHOMO Toka = —1ax___Min.. 1(Q,
max T Umin
rae Upax ¥ Up,in — COOTBETCTBEHHO MaKCUMarnbHOe W MUHUMAaNbHOe 3Ha4YeHNS NyNbCUPYIOLLEro HanpsxKeHNs.

Cm. M3K 60077-1.
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Ha pucyHke 4 nokasaHa TUNWYHAsA aNeKTpPUYEcKkasa cxema uHTepderca Mmexay batapeiHbiM AWNKOM 1
cucTemMol 3apagky Gatapeu.

LonyckaeTcss NpUMeHeHWe Opyrux KoHUrypauuin cuctemMsl 3apsaku 6atapen, cuctema zapsioku Gata-
pen MOXeT BbiTb BKMoYeHa B GaTapeiHblid AWMK N0 COMMalleHWio Mexay KOHeYHbIM Monb3osaTenemM u/unu
WHTErpaTopoM W U3roTOBUTENEM akkyMmynsaTopa. CM. npunoxeHue A.

e e - — I
[ C I (@) .
I [~ T T TR EER s o i ! S -
| : < T 1 :
|
I Momy4eHne AaHHbIX Jariuk :
| (2a) | ToKa )
| KoHTponb HanpAXeHuA | Garapen :
1
| ! I 1
I | L .
_______ Damiuk I I
| HaNPAKEHUA | Harumk
(1} |l _—— TeMnepaTyp (3) |
| | I
| |
I | I BarapeiHbii Awmk (4) _!
I 3apsinHan cucTeMa = T T T T - - - - - -~ -
GaTapen -
|

PucyHok 4 — Mpumep uHTepdheicoB Mexay baTapelrHbiM AWMKOM U CMCTEMOW 3apaakn batapen

WHTepdenic mexay cuctemon 3apankn batapeu n BaTapelHbIM SLLUKOM, Kak MoKa3aHO Ha pPUCYHKe 4,
BKMNHOYaET:

a) Bnok M3MepeHust U pPerynnpoBkKM HanpsxeHua Batapeun; makcuManbHbeld gonyck +1 % [cm. (1) Ha
pucyHke 4];

b) Bnok cbopa gaHHLIX 0 TeMnepaType (2a), Bkno4asa npoeoaky (2b) k gatumky (3); kak npaeuno, gonyck
MeHee +2 5 °C;

c) patuuk Temnepatypsl (3): MakcumansHasa norpelwHocTs +2 °C Ang yKasaHHOro Auana3oHa Temne-
patyp. [laTuvk kpenaT kK 6atapee, MMHMMYM OOWH OaT4uK Ha BaTapeilHyto cuctemy [cMm. (3)]. Beibop gatumka
TemnepaTtypbl AormKeH OblTb cOrmacoBaH MeXay CUCTEMHbIM MHTErpaTopoM, NocTaBLuKaMu BaTapei u cu-
cTeM 3apsaku baTapei;

d) nonoxeHwe gaTtymka Temnepatypsl (3): B 6atapeitHoMm swmke (4);

e) kabenb mexay 6atapeei B BaTapeiHOM ALLMKE W 3apsiaHBIM YCTPOWCTBOM: YacTb CUCTEMHOWM UHTE-
rpauun B NOABWXKHOM cocTage (5).

CUCTeMHBIA MHTerpaTop OOMKEeH NpoBepUThL, HE0BX0OUMO N U KakuM o0Opa3oM KOMMNEeHCMpoBaTh BIK-
AHWE NPOBOAKM, yYMThLIBaA NaJeHue HanpsiKeHus B CUMOBLIX Kabensx M CONnpoTUBIIEHWE NPOBOAOB AaTyMKa
TeMneparypbl.

BrivsaHue npoBoaku gaTuMka 3aBMCUAT OT TWUMa AaTyvKa Temnepartypbl, cucteMebl cbopa AaHHbIX W/unu
pacnonoXeHus gaTyuMka HanpsekeHus. [1pU HanuuMKM CYLLECTBEHHLIX BIWSHUA OOMYCKAETCs KOMMeHcauus
3TUX BMUSAHUIA B CUCTEME YNPABMEHUSA 3apsiAHBIM YCTPONCTBOM MO COrMACOBaHUK MEXOY CUCTEMHBIM UHTE-
rpaTopoM W U3roTOBMUTENEM 3apsiAHON CUCTEeMbI.

Mpu MCNONb30BaHUM PEKOMeHOYeMbIX JaTYMKOB TeMnepaTtypbl AonyckaeTcsi npeHebpeys BIMAHWEM CO-
NPOTUBIEHUS NPOBOAKN HA U3MepeHne Temnepartypsbl.

HanpsokeHune 3apsna batapeu JomkHO ObiTh OrpaHU4YeH0 MakcUmMarnbHbIM Hanps:KeHnem Ha obopygosa-
HuKM B cooTBeTCTBUU € Tabnuuen 1 M3K 62973-1:2018. YnpaBneHue HanpsikeHUEM TeMMNepaTypHO KOMMeH-
cauun JOMKHO BbITb OrpaHUYEHO 3HAYEHUAMM, yCTaHoBNEHHbIMKU B M3K 62973-1:2018, ¢ yueToM 3HA4YeHUNA
HanpsKeHWs 3apsda OQMHOYHOIO akKyMynsiTopa B COOTBETCTBMM C Tabnuuein 2, YMHOXEHHOro Ha Y1cro no-
cllefoBaTefibHO COeANHEHHbIX akkyMynsiTopoB B baTapee.

TWNWYHbIE XapaKTepUCTMKX HanpshKeHus 3apaga B pacyeTe Ha O4WH akkymynsaTop Ans bonblUMHCTBA
NPWUINOXEHWA W HanNMYMe TEMNepaTypHOW KOMMNeHcaUun nokasaHsl B Tabnuue 2. B 3aBucumocTy OT nogxoaa,
MCNONb30BAHHOTO NPW pac4eTe eMKoCcTM BaTtapen 1 napameTpoB YCTPOWCTBA NPMMEHEHWS, JONYCKAeTCcs ycTa-
HaBnMBaTb Bonee BbiCOKME UNK Bonee HU3KME 3HA4YeHUs B Npeaenax BollleyKa3aHHbIX Npeaenos (Hanpumep,
OOWH YPOBEHb HanpshxeHus 3apaga 1,43 B/akkymynaTtop 6e3 TemnepaTypHOR KOMNeHcauum).
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Mo cornalleHnio Mexay KOHeYHbIM NoTpebuTenem u U3roToBUTenemM TeMnepaTypHy KOMMeHcaUuo 0o-
NMycKaeTcs He NPUMEeHATL. DTO pelleHne JOMKHO GbiTk NPUMHATO 40 pacyeTa emKocTy BaTapeu, HeoGxogmon
ANsl KOHKPeTHOro nNpoduna Harpyaku. B Takom cnyvae aTyvk TeMNepaTypbl, Kak NpaBumo, He UCTIOMb3YHoT.

3roToBUTENL aKKYMYNATOPOB HECET OTBETCTBEHHOCTL 3a pacyeT AONOMNHUTENBHOM eMKOCTW akkymMyns-
Topa, HeoGxooMMoWn ONA NpUMEHeHUs pexuma 3apsga 6e3 TemnepaTypHoW koMneHcauuu. MNpu npegensHo
AOMYCTUMBIX HU3KUX 3HAYEHWAX TeMMepaTypbl C Lenbio YMeHbLUEeHUS HeOBXO4MMON OOMNONMHUTENLHOW eMKO-
ctn BGatapeu gonyckaeTtca ucrnonb3oBaTk oborpeeatenb. 3Ha4eHne TemrepaTypbl akTUBauuWM HarpesaTens
AomKHO GbITb CormacoBaHo 40 pacdeTa eMKocTu GaTapeu.

Tabnuua 2— TunnyHole xapaktepuctukm 3apaga Ni-MH bartapen

Hanpsikexue v i
; CKOPEHHbIA 3apsAg
XapaktepucTtukn 3apsga Ni-MH tarapen NoaaePKUBAKOLWEND npy 20 °C Mpumedanns
3apsga npu 20 °C
OcHOBHblE Hanpsskenme 3apaga | 1,40 BlakkymynstopP 1,60 B/akkymynstopP Cm. Tout @D u @ na
[aHHble ons npwn 20 °C pucyHke 5
3apsana?
ObazarenbHan, nepe- | He npumenseTcs 45°C Cm. Touky @ Ha pu-
X0 C YCKOPEHHOTro Ha cyHke 5.
nopAepKuBaloWwmni  3a- Toyka nepeknyeHns
psa OT YCKOPEHHOro K nog-
JepXKuBatoLemy 3apsi-
Oy ocHOoBaHa Ha napa-
MeTpax: TemnepaTtypa,
TOK W/vnu Bpems
Temnepatyp- TUnWuHbI  crydait ¢ | —2 MB  °Clakkymy- | =2 MB  °C—Takkymy- | Cm. pucyHok 5
Has KOMMeH- OAHUM 3HAYEeHUEM natop~ © naTop~! ©
cauums
Ycraeku nepe- | OBasatensHad  octa- | Makcumym go 70 °C Cm. Touky @ Ha pu-
KMoYeHns HOBKa 3apaga batapeu cyHke 5
(BCE pPEXUMBI
sapsiga) CraHgapTHas, oT ycko- | He npumensertca Touka nepeknioveHns | Tpebytotca  uamepe-
PEHHOrO K nogaepku- OT YCKOPEHHOro K noA- | HMsA Toka, Temnepary-
BaloweMy 3apsay AepXuBaloWemMy 3aps- | pbl U/Mnu BpemeHu
Ay OCHOBaHa Ha napa-
MeTpax: TeMnepaTypa,
Tok u/unu epemsid
CtaHgaptHas, oT noa- | Touka nepeknwodveHus | He npumensaetcs Tpebytotca  uamepe-
OepXVBaIOLLErO K YCKO- | OT NOAAEPXMBAtOLLEro HWSA ToKa, Temneparty-
PEHHOMY 3apsay K YCKOPEHHOMY 3apsgay pbl W/UN¥ BpEMEHN
OCHOBaHa Ha napamer-
pax: TemnepaTypa, ToK
wvnn spems®

MpumeyaHune — Touka & Ha pUCYHKe 5 COOTBETCTBYET MaKCUManbHOMY 3Ha4YEHMI0 HanpskeHus 3apsaa obo-
pyaoBaHus, Kak ykazaHo B Tabnuue 1 M3OK 62973-1:2018.

@ [Npn Ucnonb30BaHWM OLHOCTYNEHYATOrO 3apsaaa HanpsKeHWe YCKOPEHHOTo 3apsaa paBHO HanpsikeHuo nogaep-
MBaKLLEro 3apsja.

b 3HaueHna HanpskeHUs 3apaga AN pasnWYHbLIX PEXUMOB 3apaaa ABMAITCHA CNpaBOYHLIMM 3HauYeHuaAMU. Jony-
CKaeTcs yKaszaHue M3roTOBUTENeM paznMyHbIX 3Ha4YeHWA ONns OOCTMXEHWN onpedeneHHol CTeneHu 3apsKeHHOCTU B
3aBucumocTu oT TexHonorun Ni-MH Batapei. 3Tu 3HayeHUs AoMmKHbI BbITh yKa3aHbl B JOKYMEHTaUMWM Ha akKyMYynaTo-
pbl U OOCTYMHbLI MO 3aNpocy Y W3rOTOBWUTENS akKyMynAaTopoB. [lonycTUMoe OTKNoHEeHWe HanpsxeHus — He Gonee 1 %.

¢ TpebyeTcs TeMnepaTypHas KOMMAeHcaLus, TUMUYHOe 3HadeHue coctaensietr —0,002 B °C-Takkymynstop~'!. Ecnu
3HaueHUe KOPPEKTUPYETCA A1t HEKOTOPLIX TUMOB aKKyMYISTOPOB, M5 KOTOPLIX YCTAHOBIEH anroputM 3apsiga CCCV1),

1} feycmynenyameili pexum 3apsda MOCMOAHHLIM MOKOM Ha Mepeoli cmyneHu ¢ mepexodoM Ha MOCMOSHHOE Ha-
npspkeHue Ha emopoll.
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OkoHYyaHue mabnuukl 2

TO JaHHOE 3Ha4YeHWe JOMKHO DbiTh YKa3aHo B JOKYMEHTALMW U3FOTOBUTENS aKKyMYMNATOPOR W B AOKYMEHTAX YTBEDX-
neHva Tuna. JJonyckaetcs ycTaHaenMBaTh TpY 3HAYEHUS:

- Ans Temneparyp MeHee unm pasHelx T, (T4 <45 °C, nanpumep T, = 20 °C),

- Temnepatyp Bonee yem T, U MeHee unn paeHbix 45 °C,

- Temnepatyp bonee 45 °C.

d Tok 3apsaa MOXeT BapbUPOBaTLCS B 3aBUCMMOCTY OT 3aMpPOEKTUPOBAaHHbLIX TOKOB 3apsfa, Kak ykasaHo B A0KYMEeH-
Tauwu, NpeacTaBneHHoON U3roTOBUTENEM aKKyMYNATOPOB.
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TemnepaTypa akkyMmynatopa, °C
PucyHok 5 — TunuuHble xapakTtepuctuki 3apaga Ni-MH batapen

4.4.3 MNMapameTpbl pa3psaga

4.4.3.1 Obwme nonoxeHus

Cwm. MOK 62973-1:2018, 4.4.3.1.

Ycnosus paspagku (TOK, TemnepaTypa, KOHeYHoe HanpshkeHue) A0MKHbI BbiTh yKasaHbl M3roToBUTENEM
BaTtapeu.

4.4.3.2 MNMpodwune Harpy3sku baTtapeun

CywecteyeT Heckonbko Tunoe Ni-MH akkyMmynsaTopoB B 3aBUCMMOCTU OT CKOPOCTW 3apaaKku/paspsaaku.
OHeprocogepxaHue batapeun JOMKHO BbITb paccYMTaHO € YY4ETOM XapakTepUCTUK 3apsaaa/paspana akkymyns-
TOpa B 3aBMCMMOCTK OT npoduns Harpysk4 (cm. M3K 63115-1:2020).

4.4.3.3 OnuteneHbin paspam

Bartapes fomkHa BblAepXUBaTh ANMTENbHbLIA pa3psg 6e3 HeoOpaTuMbix noBpexgeHuid. JonycTumas
NPOAOMKNTENBHOCTL Pa3psaaa AOMKHA ONpenensaTbCa KOHEeYHEIM NoNL30BaTenemM U/unm CUCTeEMHbIM MHTErpa-
TopoM. batapes gomkHa BbITe COOTBETCTBYHOLLEN 3HEPTOEMKOCTU, YTOBLI paspsan yCTaHOBNEHHON NMPOLOMKA-
TENMLHOCTU He NpuBoaun K rnybokomy paspsagy, kak ykasaHo B 4.5.2.

4.4.3.4 Paspsag batapen Npu HA3KUX UMM BbICOKUX TeMneparypax

TpeboBaHUsA K MUHMMAaNbHBIM XapakTepucTukam paspsga nNpu HWU3KOoWM TemnepaType YCTaHOBMEHbl B
M3K 63115-1:2020, 7.3.3.

HacTtoswmi cTangapT onpegenseT 3apaaHo-paspsadHbie xapakTepucTukn 6atapen ons cucteMm BCnomo-
raTenbHOro 3NeKTPOCHaBKEHWA, NCNOMNb3YEMbIX HA MOLABUXHOM COCTaBe MPWU 3KCTPEMAITbHO HU3KUX U BbICO-
KMX Temneparypax.
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MoapobHocTy onpenenexsl B 9.3.2.2,

Ecnu pesynsTathl paHee NpoBeAeHHbIX WUCMbITAHWIA B 3aAaHHbIX UnM Bonee XecTKUX YCroBMAX yOO0B-
NEeTBOPAKT YCTAHOBRMNEHHLIM TpeDbOoBaHUAM, TO JOMNYCKaeTca He NPOBOAWTL NMOBTOPHBIX UCNLITAHWIA BaTapei.

4.4.4 CoxpaHeHue 3apaga (camopaspag)

TpeboBaHusa Kk coxpaHeHuw 3apsga — no M3K 62973-1.

Camopa3spsag B TedeHWe ANUTENbLHOTO BPEMEHW MOXET NpUMBECTU Kk nonHomy paspsaay Ni-MH 6artapew,
npw atom noepexgeHne Ni-MH batapen He NnpoucxoguT.

4.4.5 Pac4eT 3HeproeMKocTu BaTapeu

WMaroToBuTens Ni-MH Batapelt gomKeH yCTaHOBUTb 3HAYEHUS CNeayroL X NnapaMeTpoB:

- C3 B cooTBeTCTBMM C MapaMeTpamMu 3apsifa (HanpsKeHue, TemnepaTypHas KOMNeHcauust U T. 4.) u
YCroOBUAMU OKpYXatoLen cpegbl;

- KOahhMLMEHT CTapeHuns, 3aBUCALLMIA OT (HO He orpaHuYmnBasch) paboyel TemnepaTypbl OKpyKatoLen
cpeabl, ['P npu yuknupoBaHuK, ypoBHs obcnyxmnBaHusa n Tpebyemoro cpoka cnyxobi.

MapameTpbl ANs pacyeTa 3Ha4eHWsl S3HEPrOEMKOCTH BaTapen ycTaHoBMneHbl B Tabnuue 3.

Ta6nuua 3 — lMNapameTpbl ANs pacyeTa emMKkocT BaTapeu

QOTBETCTBEHHbIW 3a yCTaHOBNeHWe

o 3Ha4yeHus
3HaYeHWIA NapamMeTpoB

MapameTpel Ans pacyeTa

WHTerpartop cuctemsl [Mpumepbl npocdunen Harpyskn B BT, Om,
A B TeuyeHue YCTaHOBMEHHOro nepuona

BpemMeHun

[Mpodoune Harpyaku, Bt, Om, A

MuHMManeHaa W MakcumaneHas | M3rotoBuTens nMogBwKHOMO cocTa-
TemnepaTtypa okpyxalolwel cpedbl, | Ba, Npy HeOBXOAMMOCTHU, COBMECT-
°C HO C KOHEYHbIM noTpebutenem

Beicokas v HM3Kaa Temnepartypa, °C, B co-
orBeTcTBUM C 4.4.3.4 M3IK 62973-1:2018

HanpshkeHue 3apsga gnsa darapei-
Hol cuctemsbl npun 20 °C

WMarotoButens Batapeu WNu akky-
MynsiTopa

Yncno akkyMynsTopoB, YMHOXKEHHOe Ha
Tpebyemoe HanpsbkeHue 3apafa Ha akky-
MYNATOp

C3 npu temnepatype 20 °C B yc-
MOBMAX NopgaepKuBaloLlero nogaa-
psna, %

WMarotoButens BGatapen vnu akky-
mynsTopa

MpoUEHT HOPMUPOBAHHON EMKOCTH, B CO-
otBeTcTBMM ¢ MOK 63115-1:2020

KoadhduumeHT ctapenus, %

Warotoeutens Gatapeu Wnu akky-
MynsTopa

[MpoueHT HOPMUPOBAHHOW EMKOCTK, B CO-
oteetcTBMU ¢ MOK 63115-1:2020

Tpebyemasa CTOMKOCTb K LMKIUPO-
BaHWIO (4MCNO UUKNOB Npodunns Ha-
rPY3K1 M UX NPOSOIMKMTENBHOCTD)

KoHeuHbI noTpebutens

Yrcno LUMKNoB M NPOAOIIKNTENbHOCTh (Ya-
CTWUYHbIMA UMK NOMHBIR) NPpouns Harpyaku
B Hegeno, MecaAL unu rog

Cpok cnyx6bl 6atapen npu cpen-
Hel rogoeon pabodel Temnepa-
Type npumepHo 20 °C B ycrnoBusax
aKkcnnyartauuu (B rogax)

WarotoButens batapen vnu akky-
mMynsTopa

KaneHgapHeld cpok cnyBbl B TUMUYHBIX
YCMOBMWAX IKCNnyaTaumnm

4.5 Tpe6oBaHuA Ge3zonacHOCTU

4.5.1 O6wWwmMe nonoxeHus

TpebosaHus Ge3onacHocTH 1 ee obecnedyeHnss HE0BXoAMMO YUUTLIBATE ANA CNeayoLWnx cobbITUiA:

- yTe4Ka 3rneKTponuTa us BatapeiHbix Modyrnen B KOHLE CPpoKa Cnyxobl;

- PEXUMbI OTKa3a, T. €. Ype3MepHbIi pa3pad, Ype3MepHblit 3apsa, NpoucxXoasawmne U3-3a aucbanaHca
XapakTepucTUK akkymynsTopos B 6aTapeMHOM MOOyne M3-3a BHYTPEHHEro KOPOTKOro 3amblKaHus B KOHLEe

CpoKa crnyxobl.

4.5.2 Mmy6okun pazpsg 6atapen

Cm. M3K 62973-1.

CyLLI,E,‘CTByET BEPOATHOCTL TOro, 4TO FJ'IY6OKI/Iﬂ pa3pan npueedeT K yXYOLWeHWIKD XapakTepUCTUK Mn3-3a
MOBbILLEHNA OAaBNEHUA B repMeTUYHbIX Ni-MH AKKYMYIATOPAax, yTe4dkKn 3NEeKTPpOnnTa U paspyLlleHna akTUBHbIX

MaTepuanos.
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4.5.3 TemnepaTypHasa KOMNeHcauusa Bo BpeMsa 3apaga

3apsgHoe HanpsxeHue Ni-MH akkymMynsaTopoB M3meHseTcsa B 3aBUCMMOCTW OT TemnepaTypbl (CM. pu-
CyHKe 5).

[na cuctem BCNomoraTernbHOro 3MeKTpoCcHabXeHWs, UCMONb3yeMbiX Ha NOOABUXHOM cocTaBe, BaTapen
NOAOEPKUBAKT NOMHOCTBLIO 3apPMKEHHbIMUW. YNpaBnsAs HACTPOWMKOW 3apsiAHOr0 HaNpsiKeHWsl Ha OCHOBE AaTyu-
Ka TemnepaTtypbl B 6aTapeiHoM sLnKe, EMKOCTb MOXHO UCMONbL30BaTh NOMHOCTHIO.

HanpsxeHune zapaga Ni-MH baTtapew cnegyeT KOHTpONMpOBaThL MO TeMMepaType U UCNONb3oBaTk TEM-
nepaTypHyl0 KOMMNEHCaLMK 3HAYEHUS 3apaaHOI0 HanpskeHusa (cMm. 4.4.2).

4.6 TpeboBaHMA NoXapHoW Be30NacHOCTH

Cwm. M3K 62973-1.

CyliecTByeT BEpPOSAATHOCTb TOMO, UTO BHE3aMHOE MNOBLILIEHWE TeMMNepaTypbl akKyMynaTOPHbIX Mogynei
M3-32 BHYTPEHHEro KOPOTKOro 3aMblKaHWs BbI3OBET pa3pkiB DaTtaperHbix Moaynen n uckpeHne. OaHako geta-
nun BatapeiHbiX MOOYNeN, HaNpUMep 3NeKTPONnUT, He BOocNNameHsATcs, a bataperHble MOOyNM He nogaep-
XUBaAKT ropeHunsa. C gpyron cTOpoHbl, cnegyet o6paTnTe BHUMaHWE Ha pacrnpocTpaHeHne OrHA Ha cocegHue
4acTu UCKPOMW.

B KoHCTpyKUMKM BaTapeiHoro AlWuMka crnegyeT NpUMeHATh OTHECTOMKUE MaTepuansl.

4.7 TexHun4eckoe obcnyxuBaHue

Cm. M3K 62973-1.

Ons nopgaepxaHua pabounx xapakTepucTUK pEKOMeHIyeTcsl cnefyllee TeXHWYeckoe obCcnyKuBaHue
Ni-MH baTtapeii:

a) BM3yanbHbI OCMOTP;

b) nopaoepxkaHue GaTapen B YNCTOTE U OYUCTKA UX KOHTAKTOB.

5 MexaHu4yeckas KOHCTPYKUUA BaTapemMHON CUCTEMbI

Cm. M3K 62973-1.

MpuMepbl KOHCTPYKTHMBHBIX peLleHuid npuBedeHsl B MOK 62973-1.

Crepywlwive npumMepbl NpeacTaBsnaoT cobon pelleHns ans 6ataperHbiX CUCTEM, B KOTOPbIX YCTaHOB-
neHbl Ni-MH akkymynsaTopsbi:

- MeXay NoTKOM unu obpeLleTKol 1 MeTannMyeckMMu YactaMmu batapeiHoro gwmka (batapenHoro KoH-
TeliHepa) Npy MCNoNb30BaHUKM METaNNUYeckKoro KOHTeHepa A0MKHa ObiTb BbINOMHEHA U30MAUNS;

- mexay baTtapeiHbIMK MOQYNSAMU NPU UCNOMb30BAHWM METaNMM4eckoro KOHTenHepa OoMmkHa BbiTb Bbi-
nofHeHa n3onAuuns;

- BLIMYCKHOE OTBEpCTUe ANg BblNycka razoobpasHoro sogopoga, obpasyoLerocs npyu YpesmepHoM pas-
psife, OOIMKHO pacnonaratbcsl B BEpXHeW YyacTu baTapeiHoro alwuka. Paamep oTBepCTUA OOMKEH BObITh peKo-
MeHOOBaH n3rotoButernemM barapeun n cornacoBaH C CUCTEMHbLIM MHTErPaTOPOM.

6 dnekTpuueckun nHtepdenc

TpeboBaHuA K aNeKTpUYeckoMy MHTepgency — no 4.4.2.

7 MapkupoBKa

7.1 3Hakn Ge3onacHoOCTH

3Hakn GesonacHocTu GaTapeiHoro slWMKa, NogaoHa, KOp3vH MW ApYrux MecT BHYTpW GaTtapeiHoro
Awmka — no M3K 62973-1.

Mockonbky GaTapeiHbie MOOYNM W akKyMynsiTOpbl He paccmaTpusatoTes kak E33, 3Haku GesonacHocTy
Ha HUX He TpebytoTcs.

7.2 MacnopTHaa Tabnuyka

7.2.1 O6wue nonoxeHus
MacnopTtHaa Tabnuuka 6atapeiHoro AWuKa, No4a0Ha, KOP3WH UMK OPYrUX MecT BHYTpW GaTtapeiHoro
AwWmMKa, kpome 7.2.2, — no M3K 62973-1.
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7.2.2 baTtapelHble MOAYNU U aKKYMYNATOPbI
TpeboBaHuA K nacnopTHOW Tabnnyke, Wramny unn aTukeTke batapeiHsix Mogynen n akkyMynaTopoB —
no M3K 63115-1:2020, nyHkT 5, 1 MOK 62902:2019.

8 TpaHcnopTupoBaHWe U XpaHeHue

8.1 TpaHcnopTupoBaHue

YcnoBua TpaHcnopTupoBaHna — no M3K 62973-1.

8.2 XpaHeHune

YcnoBua xpaHeHusa 6atapen — no M3K 62973-1.

BaTtapeliHble MOOYNWU XPaHAT 3MEKTPUYECKN OTKITHOUYEHHBIMW OT BHELLIHWUX Lenew.

UT0oObI NpegoTBpaTUTE paspylueHne batapen U3-3a xumudeckoin peakumm gns Ni-MH, nx cnegyet xpa-
HUTb B C3 He meHee 30 %. [lononHutensHO, Npy xpaHeHnn GaTapen Bonee roga UX criefyeT exerogHo 3a-
psKaTh.

9 UcnbiTaHunA

9.1 O6WwmMe nonoxeHus

MeTodb! CnbITaHUIA 1 NapameTpbl UCMbITaHWIA OOIMKHBI BbITe COrnacoBaHbl Mexay KOHeYHbIM noTpebu-
Tenem, U3roToBMTENEM MOOBWXHOIO coCcTaBa U narotoButenem 6atapew. [Mpu oTCyTCTBUM TAaKOro cOrnacoBa-
HWA crnefyeT NPUMeHATL cnegylowme YCrnoBus UCNbITaHum.

Buabl ucnbitaHmn:

- TNNOBbIE UCTbITAHWS;

- KOHTPOSbHbIE NCMbITAaHUA.

PeayneTaThl paHee NpoBeAeHHbIX TUMOBBIX MCMbITAHWIA HAa OAHOM W TOM e Tune BaTapen gonyckaeTca
NPUMEHATL ANA HECKONLKUX NMPOEKTOB.

Wcneitanua Ni-MH 6aTapeit yctaHoBneHbl B 9.3 n 9.4.

B tabnuue 4 npvBedeH MUHUMAanNbHLIA 06bEM MCMbITAHWIA, KOTOPbIE AOMKHBI BbITh BBINOMHEHBLI B 068-
3aTerbHOM nopsaake.

Tabnuua 4 — TUNoBbIE M KOHTPOIbHbLIE UCTbITAHUA

Buabl ncneitaHui Tunaece KOHTEONLHOS MyHKT
ncnbolTaHne ncnbliTaHne

McnbiTaHns no onpegeneHnio anekTPUYeCcKnX XapakTepucTuk Oa — 9.3.2
PaspagHble xapakTepucTuki Ang HECKONBKUX TeMNepaTyp Oa — 9.3:2.2
XapaKkTepucTUKN XpaHeHu s Oa — 9.3.23
YCTOMYMBOCTL MpU UMKNUPOBaHUA Oa — 9.3.24
WMcnbiTaHna no onpegeneHuio AUanekTpU4eckux CBONCTB Oa — 9:3.3
McnbiTaHns No Npodunto HarpyaKkn Oa — 9.34
WMcnbiTanne Ha yoap v Bubpauuio Oa — 9.3.5
McnbiTaHnsa Ha HAOEeKHOCTb Da — 9.3.6
McnblTaHWe Ha YCTOMYMBOCTD K LIUKITMYECKOMY M3MEHEHWIO TeMnepaTypbl [a — 9.3.6.1
McnbiTaHne Ha BHELLHEE KOPOTKOE 3aMblkaHne Oa — 9.3.6.2
BunayanbHbIA KOHTPOMb — [a 9.4.2
McnblTaHust No onpegeneHvo AUaNeKTpU4eckuxX CBONCTB — Oa 9.4.3
McnbiTaHns No onpeaeneHyno HanpsKeHUs PasoMKHYTOW Lenn — [a 9.4.4
McnblTaHua no onpeaeneHno BHYTPEHHErO CONPOTUBIIEHUS — [a 945
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HonyckaeTcs Ucrnonb3oBaTh akkyMynsiTopbl BMecTo Gatapei B no6oM MCnbITaHWW, B KOTOPOM yKasaHbl
Bbatapen.
Mpumep dhopMbl NPeacTaBneHns pesynbLTaToB UCNbITaHWIA NPUBEAEH B NpUNoXeHun B.

9.2 [lonycku u3aMepeHWs napameTpoB

O6Las TOYHOCTb KOHTPONMMPYEMbIX UMK U3MEPSiIeMbIX 3Ha4YeHWA OTHOCUTENBbHO 3aAaHHbIX UNKn dakTu-
YecKUx NnapaMeTpoB AOIMKHA BbITh B Nnpegenax:

a) +1,0 % ona HanpsKeHus;

b) +1 % ans Toka;
+2 °C ans TemnepaTypsbl;

d) 20,1 % ons BpeMeHu;

e) +0,1 % ans pasmepos.

YKasaHHble JOMYCKW BKMIOYaT COBOKYMHYIO TOMHOCTL M3MepUuTenbHbIX NpubopoB, METOAOB U3MEpEeHUN
1 Opyrue UCTOYHMKK NOrpeLLIHOCTeN B NpoLeaype UCnbITaHnsA.

Mpu BeIGOpe aHanoroBbix Npubopoe cneayeT pykoeoacTeoBatbed M3K 60051. MogpobHyto uHgopma-
uunio 06 ucnonb3yembix Npubopax NpMBOOAT B NPOTOKONE UCMNbITAHWA.

Ecnu gpyrve ypoBHM 00Llei TOMHOCTM He onpedeneHebl B NMogpasgenax oTAenbHOro WCMbITaTenbHoro
OOKYMEeHTa, cnegyet NpUMEHsATh BbilleyKa3aHHble 3Ha4eHUs TOYHOCTH.

(9]

)
)
)
)

9.3 Tunoeble UCNbITaHUA

9.3.1 O6wWwmMe nonoxeHns
Cwm. M3K 62973-1:2018, 9.3.1.
9.3.2 UcnbiTaHUA No onpeaeneHUIo ANEKTPUYECKUX XapaKTepUCTUK
9.3.2.1 Obwwe nonoxeHus
VcnblTaHMa no  onpedeneHuto  anekTpuyeckux xapaktepuctuk Ni-MH  6Gatapein npoBogsaT no
M3K 63115-1:2020.
MWHUManNbHBIA 00bEeM UCMNbITAHWA:
- pa3psiAHbIE XapakTepUCTUKX ANs1 HECKOMbKUX TeMNepaTyp;
- XapaKkTepPUCTUKM XPaHEHUST;
- YCTOWUYMBOCTb NPU LMKITMPOBaHUA.
9.3.2.2 Pa3apsagHble xapakTepuCcTWUK1 ANsS HECKONbKMX TeMmnepartyp
Llernb ncnelTaHns — NpoBepKa HOPMMPOBaHHOW EMKOCTM akkyMynatopa uniu 6atapeiHoro Mogyns.
O1an 1. AkkymynaTop unu 6atapeiHsin Mogynb JomkeH BbiTe NONHOCTLH 3apsikeH no MOK 63115-1: 2020,
7.2.
3T1an 2. AkKymynaTop unu 6aTapeiHblid MOAYNb BbAEPKUBAOT MPW HECKOMbKMX TEMMEpaTypax oKpyxa-
towwen cpeabl [oT muHyc 20 °C go (45 £ 5) °CJ:
- npn 45 °C B TeyeHMe He MeHee 8 4 N He bonee 24 y;
- npu munyc 20 °C B TeueHue He MeHee 24 u.
3OT1an 3. 3atem akkymynaTop unu BatapeiHbli MO4YNb paspskaloT NPy TOW e TeMnepaType OKpy»Kat-
e cpedbl NOCTOAHHBIM TOKOM, YKa3aHHbIM U3roToBuTenem tarapeu.
YcnoBusa paspsiga (Tok, TEMNepaTypa, KOHEYHOE HanpsKeHUe) AoMkKHbl BbiTh yKa3aHbl N3rOTOBUTENEM.
31an 4. KonvyecTBo aneKkTpuyecTea, OTAaBaeMoOe Ha atane 3, JOMKHO COoCTaBNnATh He MeHee 80 %
HOPMWPOBAHHOW €MKOCTU (3HAa4YeHWe eMKOCTW akkymynsitopa unu 6atapeiHoro moayns, onpefeneHHoe npu
onpeaeneHHbIX YCIIOBMAX W 3asABneHHoe narotoButenem batapei).
9.3.2.3 XapakTepucTukn XxpaHeHus
AKKyMynsTop formkeH BbiTh NOATOTOBNEH K XPAHEHWID B COOTBETCTBMW C MHCTPYKLUAMMW U3rOTOBUTENS.
3aTtem ero BbIZEPKMBAIOT B TedeHne 6 Mec npu cpedHel TemnepaType okpyxatowen cpegbl (20 £ 5) °C m oT1-
HOCUTENbHOM BnaxkHocTu (65 + 20) %. B TeyeHwe nepvona xpaHeHUa TeMnepaTypa OKpYXatlwlleh cpeabl He
OOMKHA BbIXoAWTE 3a npegensl (20 £ 10) °C.
[Mocne 3aBeplUeHWs NeprModa XpaHEeHUSA akKyMynATop AOMKeH ObiTb NOArOTOBMEH K UCMOMb30BaHWUH,
KaK yKa3aHO B MHCTPYKUMAX U3roTOBUTENS. 3aTeM akkyMynaTop NogBepraroT ucnbitaHuam no 9.3.2.2.
9.3.2.4 YCTOMYMBOCTbL NPU LUKNUPOBAHUN
VcnbiTaHne NpUMEHSIHOT TOMBKO K akkymynsTopy. Cm. M3K 63115-1:2020, 7.5.
9.3.3 OuaneKTpuyeckue UCMNbITaAaHUA
Cm. M3K 62973-1.
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9.3.4 WcnbiTaHue No Npodunio Harpy3ku

Cm. MOK 62973-1.

9.3.5 UcnbiTaHue Ha yaap v BUGpauuro

Cm. M3K 62973-1.

9.3.6 UcnbiTaHWe Ha HAJEXHOCTb

9.3.6.1 WMcnbiTaHWe Ha YCTOMYMBOCTb K LWKIMIMYECKOMY U3MEHEHUID TeMNepaTypbl

WcnblTaHne NpyMMeHsT ToNbKo K akkymynaTopy. Cm. MOK 63115-2:2021, 6.4.3.

9.3.6.2 VMcnbiTaHve Ha BHELWLHEEe KOPOTKOe 3aMblKaHue

9.3.6.2.1 TpebopaHus

KopoTkoe 3ambikaHve Mexay NOoNoXWUTeNbHbIM WU OTPULATENBHLIM BLIBOAAMU HE OOIMKHO MPUBECTU K
BO3ropaHui0 UMK B3pbIBY.

9.3.6.2.2 MeTtoa vcnbiTaHus

MonHoOCTbIO 3apsxatoT akkymynsTop no MOK 63115-2:2021, 6.5.1, BblaepknBatoT ero npm TemnepaType
okpyxatwen cpegbl (20 + 5) °C go pgoctvxkeHus GanaHca TemnepaTypbl obpasua ¢ TemnepaTypon oKpy-
XKawlleh cpefbl. 3aTeM akkyMyrnaTop 3aMblKaloT HAKOPOTKO, COEAUHSIS MOMOXUTENbHbIE U OTPULLATENBHbIE
BbIBOObLI BHELIHUM NPOBOAHUKOM C obwum conpoTtueneHmem (30 + 10) MOM. AkkyMynaTop BbIOEPKUBAKOT B
UCMbITaHUK B TeueHue 24 4 unuv oo Tex nop, Noka TeMnepaTypa Kopnyca akkyMmynarTopa He cHuautca Ha 20 %
MaKCMMarbHOro NpeBbilleHUsa TemMnepaTtypbl, B 3aBUCUMOCTW OT TOTO, 4TO HACTYNWUT paHblue.

9.3.6.2.3 Kputepuu npMeMnemMocTm

OTcyTcTBME BOCMNAMEHEHMSA UMK B3PbIBA.

9.4 KoHTpOnbHbIE UCNbITAHUA

9.4.1 O6wMe NnonoxXeHUn

[omxHbl BbITh BbINONHEHbLI UCMBITAHWA, YCTaHOBNeHHble B MOK 62973-1.

9.4.2 BuayanbHble NpoOBEPKU

[omkHbl 6bITe BEINOSIHEHbI UCMBITAHKSA, YCTaHOBNEeHHble B MOK 62973-1.

9.4.3 OunanekTpuyecKkne UCNbITaHUNA

[omkHbl BbITh BLINMONHEHbLI UCMBITAHUSA, YCTaHOBNEHHbIe B MOK 62973-1.

9.4.4 NamepeHune HanpsaXeHUs Pa3OMKHYTOW Lenu

9.4.4.1 Obwwme nonoxeHua

Heobxoanmo NpoBepuTh HanpsXeHWe pasoMKHYTOR Lenw.

9.4.4.2 Metog ncnblTaHus

WamepsawT HanpsikeHue BaTapeiHoro Moayns wnu bataperHoin cuctembl npu C3, yKkasaHHOW U3rOTOBU-
Tenem Datapew 6e3 Harpy3ku UM NOAKMOYEHWS KOMIMOHEHTOB.

PekomeHaauum no vHTepBany BpeMeHW M3MepeHus nocne 3apagkv v kputepuio HPL gomkHbl GbiTb
3asiBneHbl u3rotoBuTenem. Ecnn pekoMmeHayemble 3Ha4eHua HegocTynHbl, HPL gonxkeH BbiTe namepeH B Te-
yeHue 1 4 nocrne NonHOM 3apAgku.

9.4.4.3 Kputepum npuemMnemMocTu

HPL| akkymynaTtopa gomkHo 6biTe 1,25 B/akkymynatop unu 6onee.

VHPLI, =n- vaKKyMynﬂTop'

roe VHPLL — HPL 6aTtapeiiHoro Mmogyns unu cuctembl, B;

n — 4Mcrno nocrnegoBaTenbHO COEAUHEHHbBIX aKKyMynaTOpOoB;
Vam(y,\,lymmp — HPLU, akkymynaTopa, B.

9.4.5 NamepeHne BHYTPEHHETO CONMPOTUBIEHUA
BHyTpeHHee conpoTueneHue namepsat no M3K 63115-1:2020, 7.6.
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MpunoxeHune A
(cnpaBouHoe)

Opyrve KkoHdUrypaumm cuctemsl 3apsaaku 6atapei

A.1 Obwme nonoxeHus

CyuwlecTsyeT ABa pelleHns Ana KoHUrypaumm 3apsagHoro yCTpoucTea AN HAKENb-METannrnapuaHbIxX akkymynaTo-
poB. OgHOI 13 HUX ABMSETCA KOHCTPYKLUWA, B KOTOPOW 3apaaHoe ycTporcTBo Bbatapeun yctaHaBnuBaeTcs BHe baTapenHoro
AwWmKa. TakoW BapuaHT Ha3blBAeTCs OCHOBHLIM 3apagHbIM YCTPOMCTBOM. [pyras KOHCTPYKLMA OCHalleHa SOMOoNHUTENb-
HbIM 3apsigHbIM YCTPOWCTBOM B AOMOMHEHWE K OCHOBHOMY 3apsOHOMY YCTPOWCTBY.

B HacTosileM nNpUnoxeHWn NpUBEAEH NMPUMEP KOHCTPYKUMWW, OCHALLEHHOW OCHOBHBIM 3apsAHbIM YCTPOWCTBOM U
OOMNONHUTENBHBIMK 3apaaHBIMA YCTPOWUCTBaMKW. [ononHUTENbHOE 3apsAaHOe YCTPOWCTBO He obazaTtensbHo A0mKHO ObiTe
ycTaHoeneHo B BaTtapeiHoM ALLUKeE.

A.2 TpeboBaHuA K 3apsAfKe OCHOBHbIM 3apAAHbIM YCTPOWCTBOM

B tabnuue A.1 onucaHbl TpeboBaHWA K OCHOBHOMY 3apagHOMY YCTROWCTBY, KOTOPOE HaxoauTcs BHe BaTtapeiHoro
AlUMKa NpU HanuuMu B BataperHoM ALLMKE OOMONHUTENBLHOMO 3apAdHoro ycTpoicTea. [JonycTtumo rpyboe ynpaeneHue
OCHOBHBIM 3apAAHbIM YCTPOWCTBOM BHE DaTapeiHoro [LLMka, NOCKONbKY TOYHOE YNpaBneHne 3apaaKon OCcyLLeCcTBNAETCA
OOMOMHUTENBHBIM 3apAOHBIM YCTPOMCTBOM B BatapeiHom swmke. Cm. pucyHok A.1.

3apsagHble XapakTepUCTUKN O0MONHUTENBHOMO 3apagHOro YyCTpoicTBa OcHOBaHb! Ha TpeboeaHusx A.3.

Tabnuua A.1— TpeboBaHus K 2apsagHbIM XapakTepucTukam 48 OCHOBHOIO 3apagHOro yCTpoWUcTBa BHe baTtaperHoro
ALUMKa C AONOMHUTENBHBLIM 3apsAHbIM YCTPOMCTBOM B BaTaperHoM ALLMKe

MNapameTpel 3apsga XapakTepucTuKn 3apaga

HopmansHoe cocTosiHue MopnepxvBaloLLWiA 3apagd OT 3apaaHOro YCTPOMCTBA MPpU Hanpshke-
HWK, YCTAHOBMNEHHOM M3rOTOBUTENEM akKymynaTopa

Metop 3apsga Cwm. TpeboBaHusa kK TEMNepaTypHor KomMneHcauum B Tabnvue A.1

[onyck HanpskeHus 3apana batapew B 3apsa- | He 6onee +10 %
HOW CUCTEME [ANA YCTONYMBOrO ynpaBneHus

[Mynbcauns 3apagHoro HanpsKeHNs <7,5 % (npw oTknioyeHHol Batapee)

Mynbcauua 3apsiaHOro Toka HenpumeHumo. 3apsaHblid TOK perynnpyetca OONONHUTENbHBIM 3a-
pPAOHLIM YCTPOMCTBOM

TemMnepaTypHasi KOMNeHcauus He TpebyeTca ANA OCHOBHOMO 3apsiAHOro YCTPOWCTBA.
TemneparypHas koMneHcaums obecrnedyeHa 3a cHeT OOMONMHUTENBHO-
ro 3apsiAHOro ycTpoicTBa

M3amepeHue TemnepaTypsb! BHyTpu BatapeiHoro awuka

MpumeyaHune — KoacdbduumneHT nynbcayuini NOCTOAHHOMO TOKa pacCYMTLIBAOT NO criegyowen dopmyne:

- U = s
KoadhuuMeHT Nynbcauuii NOCTOAHHOMO Toka = —Max___~min . 10Q,
max T Umin
rae Uy M Uppiy — COOTBETCTBEHHO MaKCUMarnbHOe 1 MMHUMarbHOE 3Ha4eHWA NyNbCUPYIOLLEro HAMPSXEeHNA.

Cm. MOK 60077-1.

Ha pucyHke A.1 nprBedeH NpMMep UHTepdienca Mexay OCHOBHbLIM 3apAaHbIM YCTPONCTBOM U BaTapeiHbIM AWLMKOM
C pa3MeLLEHHbIM B HEM JOMNONMHUTENBHBIM 38pAaHBIM YCTPOWCTBOM.

[NpuBeneHHLIN NpUMep MHTepdEenca cCocTOMT:

a) 13 Bnoka perynUupoBaHus HanpsbxkeHna HaTapeun: MakcumanbsHbli gonyck +10 %;

b) nHTepdeinc mexay AaTtyMKoM TemnepaTypbl B GaTapelHOM fLUMKe M OCHOBHbLIM 3apsigHblM YCTPOWACTBOM: He
TpebyeTcs;

c) pacnonoxeHve gatyvka Temnepatypbl (1): B batapenHom awmke (2) ons AoNoNHUTENBHOIO 3apagHoro yCTpou-
CTBa;

d) kabenu mexay Gatapeeld M OCHOBHbIM 3apsOHbIM YCTPOMCTBOM: YacTb CUCTEMHOW WHTErpauun NoaBUMNKHOIO
cocTaga (3).
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JononHutensHoe
aapsAfHoe _———-
i YCTPOGACTRO |

' |
! I
' i 1—| ! I
' Lamamk |
' |
! I
' I

ImasHoe 3apaaHoe YCTPOHCTBO
ANH BEINPAMUTENE
cHapyku GarapeiiHomn sAlWKa

HanpskeHuA S TeMneparypu (1)

baTapeHbIA AWK {2)

PucyHok A.1 — lMpumep nHTepdeica ¢ AONOMHMTENLHLIM 3apsaaHbLIM YCTPONCTBOM B DaTapeiHoM ALuKe

A.3 TpebGoBaHuA K 3apagKe AOMNOMNHUTENbHLIM 3apAAHbLIM YCTPOUCTEOM

A.3.1 O6LuMe nonoxeHUsA

[JononxuteneHoe 3apagHoe YCTPOMCTBO 3apsXKaeT NoCTOSHHBIM TOKOM, YGTaHOBNEHHbLIM U3roToBUTENeM barapen,
noKa HanpsKeHWe He JOCTUrHET YKa3aHHOro MM 3Ha4eHus.

MeToa 3apagku KOHTpONVpyeT NOBTOPHOE BKITIOHMEHWME W BbIKIIOYEHWE MOCTOAHHOMO TOKa B COOTBETCTBMM C Hanps-
XeHWeM, YCTaHOBMEeHHbIM TemnepaTypHOW KOMNeHcauWen, ¢ MCNonb30BaHWEM HanpsKeHWs U TeMnepaTypbl B Ka4ecTBe
napameTpos. Npy1 Manol cune NOCTOSHHOMO 3apsaAHOro Toka B MOMeHT, korga C3 gocturaet 100 %, noBbIlLEHWE HaMNpsA-
XeHUs MOXKeT cTabunusnpoBaThes 3a CYeT 0Bpa3oBaHWA B akKyMynsaTope KMCnopoaa npy paBHOBECUW MeXY peakuu-
el OKUCNEHWA (3aPAAOM) HA NOMNOXKUTENBEHOM SNEKTPOAE WM KMCNOPOAHLIM NepeHanpskeHnem npu notpebnerun OH™ us
3nNeKkTponuTa Ha NomnoXWTenbHOM aneKTpode.

Ha pucyHke A.2 nokasaHo, YTO NPV NOCTOSIHHOM HanNPsKeHWW coxpaHseTcs paBHoBecue ¢ 0bpa3zoBaHWMeM KWUCHO-
pona 3a cYeT NepeHanpskeHWs BOCCTaHOBNEHUA kucnopofa npu Toke 0,17, A, aake koraa 3apad npesoiwaeT 100 %.
HanpsxkeHne ocTaetca NocToAHHbIM npu Bonee vyem 150 % C3. Mpu obpaTHoi peakuun gerpagauvun aneKTponuTa He
NMPOUCXOONT.

i i
<
= 0,25 ':. 1,55
g g
E' 0,20 ) 1,50 /f
w g 145
2 0,15 g
: $ 140
0,10 % 135 -
&
I 1,30
0,05
1,25
0 : = 1,20 >
0 5 10 18 0 5 10 16
Bpems 3apaga, ¢ Bpemn sapapa, ¢
a) lNpumep Toka Npy 3apsge NOCTOAHHBIM TOKOM b) MNpumep HanpsKeHWs Npu 3apage

PucyHok A.2 — lNpumepsl KpuBbIxX 3apaga Ni-MH

A.3.2 TemnepaTypHas KoMneHcauus Bo BpeMs 3apaaa
3apAg ynpaenaeTca QononHWTENbHbIM 3apsagHbIM YCTPOWCTBOM NO NapaMeTpam, ykasaHHbim B 4.5.3.
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MpunoxeHune B
(cnpaBo4Hoe)

Heknapauua U3roTOBUTENA O penpe3eHTaTUBHbLIX oﬁpaauax AKKYMYynNATOPOB OANA UCNbITaAHWUA

B.1 [eknapauusi MU3roTOBUTENA ANA UCNbITAHWA MO onpedeneHUlo aNeKTPUYecKux pabounx
XapaKTepUCTUK

MarotoButens XXXX 3anaBnseT, 4To AN MOAENbHOro paga akkymynatopoB Tvna YYYY (emkocTe OT xxx A - 4 go
xxx A - 4) anekTtpudeckne xapaktepuctuku no M3K 63115-1, M3K 63115-2 nnn M3K 62675 (B 3aBMCMMOCTH OT npume-
HWMOCTKW) MOXHO OLIEHUTb MO pe3ynesTataM WCMNbITaHWi penpeseHTaTMBHOIO obpasua, B Ka4ecTBe KOTOPOro NpeacTaeneH
akkymynatop Tvna NNN (eMkocTb nnn A - 4) ¢ HaMXyOQWWUMK 3NEKTPUYECKUMU pabouMMK XapakTepUCTUKaMM.

B.2 [eknapauvsa M3roToBUTENSs ANA UCNLITAHWIA Ha BO34ENCTBUA yaapa v BuGpaunu

MarotoButens XXXX 3aaBnseT, 4To ANs MOAEeNbHOro psaga akkyMmynatopoB Tuna YYYY (eMKOCTb OT Xxx A - 4 go
XXX A - 4) CTOMKOCTb K yaapy v Bubpauum no M3K 61373 MOXHO OLEHWUTL MO pesynsTatam UCMbliTaHWi pernpe3eHTaTuBHOro

obpasua, B kKa4ecTBe KoToporo npegcraeneH akkymynatop tuna NNN (eMKoCTb nnn A - 4) C HaMXygLWwen CTOMKOCTBH K
BO3AENCTBMAM yaoapa v Bubpauun.
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Mpunoxenue OA
(cnpaBo4Hoe)

CBe,quvm 0 COOTBETCTBMU CCLINOYHbLIX MeXOYHAapPOAHLIX CTaHOAPTOB
HalyWMoOHanbHbIM U MeXrocygapCcTteBeHHbIM CTaHOapTaM

Tabnuuya JA1

O603Ha4YeHme CChINOYHOro
MexayHapoaHoro ctaHaapTa

CreneHb
COOTBETCTBUS

O603HaYeHUe U HAMMEHOBaHWE COOTBETCTBYIOLLENO HALMOHANLHOTO,
MeKrocyapCTBEHHOro cTaHgapTa

IEC 60051 (all parts)

MOD

[OCT 30012.1—2002 (M3K 60051-1—97) «[lMpubopbl aHanorosbie
MoKasbiBalLLME 3NEKTPOM3MEPUTENBHLIE NPSMOro ASWCTBUSA W BCMO-
MoratenbHble YacTh Kk HUM. YacTe 1. OnpegeneHnsa n OCHOBHbIe Tpe-
GoBaHuaA, obLUKe ANg BCEX YacTeny

IEC 60077-1

MOD

[OCT 33798.1—2016 (IEC 60077-1:1999) «3nekrpoobopynosaHue
XEne3HO4OoPOXKHOro NOABWKHOrO coctaea. Yacte 1. Obwume ycnosua
aKcnnyatauMm U TeXHUYeCcKUe YCroBus»

IEC 62485-2

IDT

[OCT P M3K 62485-2—2011 «batapen akkyMynsaTopHble U yCTaHOB-
k1 BGatapenHble. TpeboBaHusa BesonacHocTu. YacTe 2. CTaumoHapHbie
batapeun»

IEC 62675

IDT

MOCT P M3K 62675—2017 «AKKYMYNATOPblI U aKKyMynaTopHble Ba-
Tapew, cogepxatiune WenoYHon U Apyrme HEKUCMNOTHLIE 3NEKTPOSUTLI.
lepMeTUYHBIE NPU3MATUYECKNE HUKENB-METANNMMAPVOHBbIE aKKyMyns-
TOpbI»

[EC 62902:2019

IDT

FOCT P M3K 62902—2021 «AKKyMYNATOPbl W aKKyMynsATOpPHbIe
batapen. TpebGoBaHMA K MapKMpPOBKE MO TUMY 3MNEKTPOXWMWUYECKOW
CUCTEMbI»

IEC 62973-1:2018

IDT

[OCT P M3K 62973-1—2021 «TpaHcnopT »kenes3HoaopoxHbin. Co-
cTaB NoABWXHOW. batapen Ana anekTponWTaHWs cucTeM BCnomora-
TeneHoro obopygoBaHusa. HacTte 1. Obwme TpeboBaHna»

[EC 63115-1:2020

IDT

[OCT P M3OK 63115-1—2020 «AKKyMyNsTOPbI M @aKKyMynATOpPHble Ba-
Tapeu, cogepXallue LLenoYHOM UM Opyrne HEeKUCMOTHbIE 3MeKTpo-
nnThl. F[EPMETUYHBIE HUKENb-METANNTMAPUOHBLIE aKKYMYNATOPbLI 1 MO-
OyNn 4N NpOMbILNEHHOrO Mcnonb3oBaHusa. Yacte 1. TpeboeaHus K
MapKkMpoBke U obosHadeHuo. MeToabl UcnbITaHWIA AN onpeneneHns
paboynx XxapakTepUCTMK»

IEC 63115-2:2021

*

BETCTBMA CTAaHOAPTOB!

- MOD — mogucvumpoBaHHkeie CTaHaapThI;
- IDT — maeHTU4HbIe CTaHOAPTLI.

* COOTBeTCTByIOLLWIﬁ HauMoHaneHbIA CTaHOapT OTCYTCTBYET. [o ero NPUHATUA PEKOMEHOYETCA NCNONb30BaTh Nepe-
BOO Ha pyCCKVII;'I A3bIK AAaHHOINo MeXxayHapoaHoro ctaHgapTa.

Il pMmMedYaHne — B HaCTOHLLI,eﬁ Ta6nuu,e MCcnonb3oBaHbl Cnegywuwne yCrnoBHble obo3Ha4YeHna CTENEHW COOT-
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Bubnuorpadcun

IEC 60050-482:2004 International Electrotechnical Vocabulary (IEV) — Part 482: Primary and secondary cells and
batteries [MexaoyHapoaHbIA aneKkTpoTexHu4eckuin cnoeaps (IEV). YacTts 482. MNepBu4YHbIE 1 BTO-
pUYHbIE akKymynaTopsl 1 Batapew]

IEC 60050-482:2004/

AMD1:2016

IEC 60050-482:2004/

AMD2:2020

IEC 61373 Railway applications — Rolling stock equipment — Shock and vibration tests (TpaHcnopT »xe-
nezHogopoxHeIn. OBbopyaoBaHWe AN NOOBWXHOIO coctaea. McneltaHus Ha BnBpauunio v yaap)

IEC 61960-3 Secondary cells and batteries containing alkaline or other non-acid electrolytes — Secondary
lithium cells and batteries for portable applications — Part 3: Prismatic and cylindrical lithium
secondary cells and batteries made from them (AkkymynaTopbl 1 akkyMynaTopHole Gatapen,
codepaliue LWEenoYyHoN UK ApyrMe HeKUCNOTHbIe 3NeKTPonuThl. JTuTueBblie akkyMynsaTopbl U
baTtapew Ons NopTaTMBHBIX NpUMeHeHuid. YacTe 3. MNMpramaTuyeckme U LUNUHAPUYECKWe NuTue-
Bble aKKyMynaTopel U Batapen)

IEC 62498-1 Railway applications — Environmental conditions for equipment — Part 1: Equipment on board
rolling stock (XKenesHble fopork. BrnvsHwe okpyxawlein cpegbl Ha obopygoBaHue. Yactb 1.
O6opynoBaHve B BaroHe NoABWMXHOMO cocTasa)

IEC 62847 Railway applications — Rolling stock — Electrical connectors — Requirements and test methods
(MoaBwKHOM COCTaB XeresHbIX AOpOor. JneKkTpuyeckue coefuHuteny. TpebosaHua 1 MeTofbl
WCMBITAaHUA)

ISO 7010 Graphical symbols — Safety colors and safety signs — Registered safety signs (padcuyeckne
cumBonbl. Lipeta BesonacHocTv 1 3Haku BesonacHocTW. 3aperncTprpoBaHHble 3Hakn Besonac-
HOCTH)
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FOCT P M3K 62973-4—2024

YOK 621.355:006.354 OKC 29.220.30
45.060.01

KnioueBkle crioea: TPaHCMOPT Kele3HOL4OPOXHbIM, COCTae MOOBWMXHOW, 6aTapew Aana BCromoraterbHbIX
CNCTEM 3NEKTPONUTaHNA, HUKeIb-MeTarnnrmgpmiaHblie 6aTapem, TpeﬁoBaHMH

Pepaktop H.B. TanaHosa
TexHuueckuih pegaktop M.E. Yepenkosa
Koppektop M.A. Koponesa
KomneioTepHas Bepctka f1.A. Kpyzosol

CpaHo B Habop 04.09.2024. [MognucaHo B nedats 20.09.2024. ®opmar 60x84%. [apHuTypa Apuan.
Ycn. ney. n. 2,79. Yu.-u3a. n. 2,37.

[MoaroToBNEHO HA OCHOBE 3NEKTPOHHOW BEPCUM, NpeaoCcTaBneHHo paspaboTyMkoM cTaHaapTa

CozpgaHo B egUHUYHOM WUCnonHeHun B PIrBY «HCTUTYT cTaHgapTulaumms»
Onsa KoMnnekToBaHusa PegepansHoro MHQOPMAaUKWOHHOIO hoHAa CTaHAapToB,
117418 Mockea, Haxumogscknia np-1, 4. 31, K. 2.
www.gostinfo.ru info@gostinfo.ru
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