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MNpepgncnoBne

1 NOAIrOTOB/IEH HauyuoHanbHOW accounauneli npousBoguTeneid UCTOYHMKOB Toka «PYCBAT»
(Accoumnaumna «PYCBAT») Ha ocCHOBe COOGCTBEHHOro nepeBofa Ha PYCCKUI A3blK aHrN0sA3bIYHON Bepcuu
cTaHfapTa, yka3aHHOro B MyHKTe 4

2 BHECEH TexHunyeckum KomuTetom no crtaHpgaptusaumy TK 044 «XuUMUYECKME WCTOYHUKU TOoKa W
3NEeKTPOXUMUYECKME CUCTEMBbI HAKOMIEHNSA 3N1EKTPUYECKON IHEPTUN»

3 YTBEPX/JEH W BBEJEH B OEWCTBWE T[pukazom ®defepanbHOro areHTCTBa M0 TEXHUYECKOMY
perynmpoBaHuio u metposiornn ot 3 ceHTa6psa 2024 r. Ne 1159-cT

4 HacToslwwuii cTaHZapT WAEHTUYEH MeXAyHapoAHoMy cTaHgapTy M3K 62973-4:2021 «TpaHcnopT
Xene3Ho4opOXHbIN. [loaBuxHOIM cocTaB. bartapen pgna anekTponuTaHus CUCTEM BCNOMOraTesibHOro
obopypaoBaHua. Yactb 4. BTOpuyHble repMeTuYHble HUKeNb-MeTannrnapuaHoie akkyMynsaTOpHble G6aTtapen»
(1EC 62973-4:2021 «Railway applications — Rolling stock — Batteries for auxiliary power supply systems —
Part 4: Secondary sealed nickel-metal hydride batteries», IDT).

HavnmeHoBaH/We cTaHfapTa W3MEHEeHO OTHOCUTEsIbHO HaMMeHOBaHWUS YyKa3aHHOro MeXAyHaponHOro
cTaHfapTa Ansa npueBeneHus B cootBeTcTBue ¢ FTOCT P 1.5—2012 (nyHKT 3.5).

Mpn NpUMEHEeHUN HacToALWEro ctaHgapTa PeKOMeHAYeTCA UCNo/b30BaTb BMECTO CCbINTOYHbLIX MeXAyHa-
POAHLIX CTAHA4APTOB COOTBETCTBYIOLME UM HaLMOHAa/IbHbIE U MEXroCyAapCTBEHHbIe CTaH4apThl, CBEAEHUS O
KOTOPbIX NpuBeAEHbl B AONOSHUTENBLHOM MNMPUAOXKEHNUN OA.

JlononHuUTeNbHbIE CHOCKW B TeKCTe cTaHAapTa, BblfefieHHble KYpCUBOM, MpuBEAEHbl A8 NOACHEeHUA
TekcTa opurnuHana

5 BBEJEH BIEPBbIE

MpaBuna NpMMEHeHNA HACTOAWEro cTaHjapTa yCTaHOB/IeHbl B cTaTbe 26 ®PefepasibHOro 3akoHa
oT 29 wuwoHa 2015 r. Ne 162-®3 «O cTaHgapTulauum B Poccuiickoin depepauumn». NHpopmauua o6
N3MEHEHUAX K HACT OALLLeMy cTaHhapTy Ny6/MkyeTCcs B eXXerogHom (No cocTOSAHUIO Ha 1HBapA T ekyLlero
roga) MHOPMaLMOHHOM yKasaTene «HauuoHanbHble CTaHAapTbi», a ouyManbHblii TEKCT WU3MEHEHWI
N NONpaBOK — B eXeMecA4YHOM WMH(opMaLMOHHOM ykKasaTene «HauuoHanbHble cTaHgapThbi». B cnyyae
nepecMoTpa (3aMeHbl) UM OTMEHbl HACTOSALWEro cTaHjapTa COOTBeTCTBYLUee yBeJOMNeHne b6yaeT
ony6nnkoBaHo B 6aumxkalillemM BbiNyCcke €XeMecCcsYHOro MHMOpPMaLMOHHOTIO yKasaTens «HauuoHanbHble
cTaHgapTbl». CooTBeTCTBYyKWWAaa UHPopmMauusa, yBeLOMNEeHMEe U TeKCTbl pa3mewalnTCca Takke B
MHOPMaLNOHHON cucTeme o6L,Er0 NONb30BaHNA — Ha ohuunanbHoM caiiTe degepanbHOro areHTcTBa
No TEeXHWYECKOMY perynmpoBaHu0 1 MeTposiorun B ceTn MNIHTepHeT (Www.rst.gov.ru)

© IEC, 2021
© OdhopmneHune. Prey «MHCTUTYT cTaHgapTusaunm», 2024

HacTosiwuii ctaHaapT He MOXeT 6biTb MOJIHOCTbLIO MM YaCTMYHO BOCMPOU3BEAEH, TUPAXMPOBAH 1 pac-
npocTpaHeH B KauecTBe ouLMaNbHOIO M3gaHusa 6e3 paspelwleHns defepanbHOro areHTcTBa No TEXHUYECKO-
My PerysimpoBaHuio 1 MeTpoJsiorim
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HALUWOHANbHbBIN CTAHAOAPT POCCUWCKOW SEALEPALUNMN

TpaHCcnopT Xesle3HOA4OPOXHbI
COCTAB MO/ABWXHOW
BaTtapeun A/ 3/1eKTPONUTaHMUA CUCTEM BCMOMOraTesibHOro o6opyAoBaHus
YacTe 4

Hukenb-MeTanarngpugHbole 6atapen. TexHudeckue Tpe6oBaHus

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

faTta BBepgeHns — 2025—01—01

1 O6nactb NpUMeHeHUsI

HacToAwwmid ctaHgapT pacnpocTpaHAeTcs Ha HWKes/b-MeTanorngpuaHbole akkyMy/nsaTOpHble GaTapeu
(panee — 6arapen) A1 3NEKTPONUTAHUSA CUCTEM BCNOMOraTesibHOro o6opyoBaHusa BCeX TUMOB NOABUXHOIO
cocTaBa Xe/1e3Ho0POoXXHOro TpaHcnopTa (HanpuMep, S1IerkopesibCoBOro TpaHcnopTa, TpaMsaes, MeTpPO, NPUro-
pPOAHbIX N0E30B, BbICOKOCKOPOCTHbLIX M0Oe340B, TOKOMOTUBOB M Ap.) K AononHAeT TpeboBaHna M3K 62973-1.

HacToAwwmin ctaHaapT ycTaHaBnuBaeT Tpeb6oBaHMA k pabounm xapakTepucTukam 6atapei u MeTogbl X
ncnbiTaHWn, a Takke TpeboBaHMA K NHTepdelicy Mexay 6aTtapesamMu U 3apsgHbIMU YCTPOCTBaMU.

2 HopmMaTuBHbIE CCbI/IKM

B HacTosiwem cTaHgapTe MCNO/Ib30BaHbl HOPMATUBHbIE CCbIJIKM Ha criefylowme ctaHfgapTtbl [Ana gatu-
pPOBaHHbIX CCbISIOK MPUMEHSAIOT TONbKO YKa3aHHOe M3faHne CCbIJIOYHOro ctaHjapTta, ANA HeJaTupOoBaHHbIX —
nocnegHee nsgaHue (Bkw4yasa Bce U3MeHeHUN)]:

IEC 60051 (all parts), Direct acting indicating analogue electrical measuring instruments and their acces-
sories (AHaforoBble 3N1eKTpoM3MepuTebHble NPUGOPbLI NPAMOro AeNCTBMA C MHAMKALWENW Y NPUHAANEXHOCTH
K HUM)

IEC 60077-1, Railway applications — Electric equipment for rolling stock — Part 1. General service con-
ditions and general rules (TpaHCNOpPT Xene3HOLOPOXHbIN. DnekTpoobopynoBaHue Ans NOABUXHOIO cocTaBa.
Yactb 1. O6wume ycnosusa akcnayataunm m obwme npasuna)

IEC 62485-2, Safety requirements for secondary batteries and battery installations — Part 2: Stationary
batteries (Batapen akkymynsTOpHble W akKkyMyNnATOpPHble ycTaHOBKW. TpeboBaHuma 6e3onacHocTu. Yactb 2.
CraunoHapHble 6atapeu)

IEC 62675, Secondary cells and batteries containing alkaline or other non-acid electrolytes — Sealed
nickel-metal hydride prismatic rechargeable single cells (AkkyMynaTopbl U akkyMynaTOpHble 6aTtapen, comep-
Xalwime WenovyHon v gpyrme HeKUCNOTHble 31EKTPONUTbI. FepMeTuyHble npu3mMmaTuyeckme Hukesb-meTani-
rMapuaHbIe akkymynsaTopbl)

IEC 62902:2019, Secondary cells and batteries — Marking symbols for identification of their chemistry
(AkkymynaTopbl 1 6atapen. CMMBO/IbI MapKUPOBKN ANA MAEHTUdUKaLUM UX XUMAYECKOro cocTaBa)

IEC 62973-1:2018, Railway applications — Rolling stock — Batteries for auxiliary power supply sys-
tems — Part 1. General requirements (XKenes3HoA4OPOXHbI/i NOABWXHON cocTaB. AKKYMYyNATOpHble 6atapeu
AN cUCTeM NUTaHUA COBCTBEHHbIX HYXA. YacTb 1. O6wume TpeboBaHUsA)

M3gaHne opuuynanbHoe



FOCT P M3K 62973-4—2024

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-
KyMYNATOPbl U aKKyMy/IATOPHble 6atapeun, cofepalime LenoYHoW Wan Apyrne HeKUC/IOTHblIe 3/1EKTPOSINTI.
FepmMeTUYHble HUKEeNb-MeTanNrMapugHble akkymynaatopbl U MOAYNW AN MPOMbILWJ/IEHHOTO WCNOMb30BaHUS.
YacTb 1. XapakTepucTuku)

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 M akKyMynaTopHble 6atapeun, cogepxaline WenovyHon UM Apyrne HeKUCNOTHble 3NeKTPonuThl. Fepme-
TUYHbIE HUKEeNb-MeTaNArnapuaHbIe akKkyMynsaTopbl U MOAYNN AN MPOMbILI/IEHHOTO NCNOMb30BaHUA. YacTtb 2.
BesonacHocTb)

3 TepMuHbI, ONpeaenieHns N CoKpalLeHNs

3.1 TepmuHbI 1 onpeaeneHus

B HacTosAwWweM cTaHfapTe NPUMEHEHbI cnefyloline TeEPMUHbI C COOTBETCTBYHOLWMMU ONpesesieHNnsAMM.

MCO n M3K BefyT TepMumHoniornyeckne 6a3bl AaHHbIX AN1A UCNONb30BaHWA B cTaHgapTusaunu no cne-
aylouwum agpecam:

- OnekTtponeaua M3K: pgoctynHa Ha http://www.electropedia.org/;

- nnatcopma oHnaiH-npocmoTpa NCO: pocTynHa Ha http://www.iso.org/obp.

3.1.1 Hukenb-metTannarngpugHasa 6atapesa (Ni-MH battery): AkkymynatopHasi 6atapes C Liesou-

HbIM 3/1€KTPO/INTOM, MOIOXUTENbHbLIM 3/1€KTPOAOM, COAEPXaLLM OKCUA HUKENS, U OTpULaTesibHbIM 3/1eK-
TPOLOM, coAepxalum BOAOPOA B BUAE rmagpuga metanna.

MpumMmedaHue — Hukenb-meTannrMapuaHas Gatapes cofepXuUT COOPKY repMeTUUHbIX aKKyMyNsTOPOB.

[M3K 60050-482:2004/AMD1:2016, 482-05-02, TepMuHosornyeckas craTbsd M3MeHeHa — p[o6aBeHsbl
abbpeBnatypa un npumevaHme]

3.1.2 aniemMeHT (cell): MpocTeiwas cocTaBHaa cucTema, cocTosilas U3 AByX unu 6onee 3nekTpoaos,
3NeKTpPonnTa, Kopnyca, BbIBOAOB W, Kak npasBu/o, cenapatopos, SIBASOWASCA UCTOUYHUKOM 3/1EKTPUUECKO
3HEeprun, nonyvyaemoii nyTem NpsiMoro npeobpasoBaHUss XMMUYECKOW IHEPTUN.

MpumedyaHne — B HACTOALEM CTAHAAPTE TEPMUH «3/IEMEHT» O3HAYAET repPMETUYHbIN HUKeb-MeTanNrmapua-
HbIIA aKKyMynaTop.

[M3K 60050-482:2004, 482-01-01, TepMunHONOrMyeckas cratbsli U3sMeHeHa — U3MEHEHO npumMevaHue]
3.1.3 repMeTuYHbIii akkyMynsaTop (sealed cell): AKKymMynaTop, KOTOPbI/i OCTAaeTCsl 3aKpbITbIM U HE Bbl-
nyckaeT HU rasa, HW XUAKOCTWU Mpu 3KcnayaTtauuy B npefenax, ykadaHHbIX U3roToBuTenem.

MprumeuyaHune — FepMETUUHBIA aKkyMySTOp MOXET GbiTb 060pyA0BaH NpeAoXpaHnTelbHbIM YCTPOWCTBOM A1)
NpefoTBpaLLeHNsl OMacHO BbICOKOrO BHYTPEHHErO [aB/fieHUsl U npefHa3HauveH Afis paboTbl B TEUEHUE CpoKa CyX6bl B
MCXOHOM TEePMETUYHOM COCTOSHWN.

[M3K 60050-482:2004, 482-05-17]

3.1.4 BTOPUYHbIV 3/1eMEHT (aKkymMynsaTop) (secondary cell): 3nemeHT, KOTOpbI/i NpegHa3HayYeH Ass
3/1EKTPUYECKON nepe3apsagku.

MpumeyvaHne — lNMepesapsAaka OCYLLECTBNSAETCS NOCPEACTBOM 06PaTVMO XMMNYECKON peakLuyn.

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

3.1.5 6arapeiHbIn mogynb (battery module): Fpynna akkymynsiTOpoB, CO€AMHEHHbIX BMecTe B MO-
cnepoBaTeNlbHON W/Mnn napannencHoli KOHuUrypauuy ¢ 3aWwuUTHBIMU yCTpolicTBammn (Hanpumep, NaBKUMU
npefoxpaHuTenamMmy WM no3McTopamm) U CXeMOW KOHTPONSA WUauM 6e3 HuX.

MpumevaHne — Cwm. 4.1 v pasgen 5.

[M3K 62973-1:2018, 3.1.9, n3MeHeHO — c/ioBOCOYeTaHNe «JaTyuK TeMmnepaTypbl» 3aMeHEHO Ha C/10BO
«MO3nCTOpP»]

3.1.6 HopmMmupoBaHHaa eMkocTb C5 (rated capacity): 3HauyeHue emKkocTu GaTapeun, onpefesieHHoe B
onpepfeneHHbIX YC/I0OBUAX U 3asB/IeHHOE MU3rotoButenemMm barapeu.

MMpunmeyaHne — B HactoAwem craHgapTe HOPMUMPOBAHHAsA EMKOCTb YyKasaHa K3 pacyeta 5-4acoBOro
pa3psga C5.

2
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[M3K 60050-482:2004, 482-03-15, nsmeHeHo — pobassieHbl abbpeBnartypa v npumeyvaHue]

3.1.7 cTeneHb 3apsXKeHHOCTN; C3 (state of charge, SOC): OcTaBllasca eMKOCTb, OCTYNHaa A8 pas-
psfa, Bblpaxaemas B NpoLeHTax OT NOJSIHOW HOPMWPOBAHHOW eMKOCTW H6aTapeun, Kak ycTaHOBJ/IEHO B COOTBET-
CTBYIOLNX CTaHAapTax.

MprmevyaHne — MeTofbl onpeseneHust C3 3aBUCAT OT BbIGpaHHbIX TEXHOOTWIA GaTapeii.

[M3K 62973-1:2018, 3.1.6]

3.1.8 rnybuHa paspsga; P (depth of discharge, DOD): KonuyecTBo 31eKTpMYecTBa, W3BJ/IeYEHHOE
n3 6artapen BO BpeMms paspsiga MOSHOCTbI0O 3apshHXeHHOW 6aTapeun, OTHECEHHOE K ee NOJIHON HOPMWPOBAHHOM
€MKOCTU, BblpaXXeHHOe B MpoLeHTax.

MpumeuyaHusa

1 3HaueHue P ABnseTcs A0NOAHUTESNbHLIM K 3HaYeHuio C3.

2 TMpy yBENUYEHUM 3HAYEHMSA OAHOTO NapaMeTpa, 3HayeHve Apyroro napameTpa yMEHbLIAETCS Ha TO Xe 3HauveHue.
3 MeTogabl onpegeneHns M'P 3aBUCAT OT BblIGpaHHbLIX TEXHOMNOMWI HGaTapeii.

[M3K 62973-1:2018, 3.1.7]
3.1.9 KOHeuHblii noTpebuTenb (end user): OpraHusauus, aKcnayatTupyouias 6artapeiiHyo cuctemy.

MprmevyaHne — KoHeuHblii NOTPEGUTENL — 3TO, KaK NPaBW/o, OpraHM3alys, IKCMIyaTupyoLwas noABUXHON
COCTaB, OCHaLLEHHbI1 GaTapeliHoil CUCTEMOIA, ecn MOSTHOMOUMSI He NepeaHbl OCHOBHOMY NOAPSAUMKY WU KOHCY/IbTaHTY.

[M3K 62973-1:2018, 3.1.11]
3.1.10 CUCTEMHbI MHTerpaTop (system integrator): OpraHu3auusi, KoTopass HeceT TEXHMUYECKY OT-
BETCTBEHHOCTb 3a BCHO GaTapeiiHyld cUCTEMY M CUCTeEMY 3apsja.

MpnmeyaHne — CuCTEeMHbIi WMHTErpaTtop MoXxet ObITb KOHEYHbIM I'IOTp66VITe]'IeM nn n3rotoBmuTesnieM noaBux-
HOro coctaBsa, Wit HA OHUM U3 HUX.

[M3K 62973-1:2018, 3.1.12]
3.1.11 wn3sroTtoBuUTeNb (AN xenesHoi goporun) (manufacturer, for railways): OpraHusayus, koTopas He-
CeT TEXHUYECKY0 OTBETCTBEHHOCTb 3a npefmeT NoCTaBOK.

MpumMeyaHne — M3rotoBUTENIEM MOXET ObITb U3rOTOBUTESb MOABUXHOMO COCTaBa UM CUCTEMHBIV UHTErpaTop
GaTapeiHoii cUCTeMbl, U3roTOBUTE/b akKyMyMsiTOPOB M T. 4. Mpu HEO6XOAMMOCTU MOHSTE «M3TOTOBUTE/Nb» MO TEKCTY
CTaHAapTa YTOUHEHO U YNOTPEeGISeTCs KaK «M3roTOBUTE b MOABUMKHOIO COCTaBa», «M3rOTOBUTE/b GaTapeiHbIX CUCTEM>
WM «U3rOTOBUTESb aKKyMY/ISITOPOB».

[M3K 62973-1:2018, 3.1.13]
3.2 CokpalleHus

B HacToswem cTaHgapTe NpuMeHeHbl cnegywowmne o603HayYeHnsa un COKpalieHuna:

AC — NEepeMEHHbIN TOK;

C5 — EMKOCTb Mnpu 5-yacoBOMpeXume paspsaga;

DC — MOCTOSAHHbIN TOK;

rp — rnybuHa paspsga;

E33 — efuHuUa, 3aMeHaeMas npu akcnayartauuu,

Ni-MH 6atapes — Hukenb-mMeTannrugpugHas akkymynatopHas 6atapes;
HPL, — HanpshkeHue pa3oMKHYTOl uenu;

C3 — CTeneHb 3apsXXeHHOCTU.

4 O6uwpme TpeboBaHUSA

41 OnuncaHve KOMMOHEHTOB 6aTaperiHoON CUCTEMbI

Ha pucyHke 1 npuBeaeHbl Npumepbl onnucaHusa akkymynsitopa(o), 6atapeliHoro moayas, KOp3uHbl, Nog-
[OHa K fAuwunka.
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He aBnsetca E33
OTaenbHble akkyMynsaTopbl/

6aTapeiHbIi Moay b

5 . Ba3oBble 3/1eMeHTbI/
aTapeiiHasi Kop3uHa 6a308bIH E33

C OTAEJIbHbIMN akKKyMy/iaToOpaMmu

Cnepytolwnii 6onee
BbICOKWIA ypoBeHb E33

// // / Cnepytownii 6onee
BaTapeliHblii AwmK / / / BbICOKWUIA ypOBEHb/
// He ABnsAeTcA E33

1/
1 )
[
PucyHok 1— OnucaHue akkymynsitopa(oB), 6aTapeiiHoro Moaysisi, KOp3uHbl, NOAAOHA 1 6aTapenHoro Awmka

BaTapeiiHble cucTeMbl Heo6a3aTeNlbHO BK/HOYAKT BCE yKa3aHHble Ha pUCYyHKe 1 KOMMOHEHTbl (Hanpw-
Mep, AonyckaeTcs ycTaHOBKa OTAE/IbHbIX aKKyMy/IiTOPOB B GaTapeiHblii nogaoH 6e3 Kop3uH).

4.2 OnwucaHue Tuna 6atapen

4.2.1 O6Wme NoNoXeHns

BaTapeun COCTOAT U3 HECKO/IbKNX aKKyMYNSTOPOB WM MOHOG/I0KOB U/unu cobpaHbl Ha noggoHax, B KOp-
3MHax, a 3aTeM pasMelleHbl B 6aTapeiiHoOM fLLKKe.

AKKYMYNATOP COCTOMT M3 Habopa 3/1eKTPOAHbIX NIACTUH, COCTOSALMNX U3 HECKOIbKUX MOMOXUTENbHbIX U
oTpuuaTenbHbIX NAACTUH, KOTOpble pasfesieHbl cenapatopoM. Habopbl 3N1eKTPOAHbIX NNacTUH 06beAuHEeHbI
KONNEeKTOPOM TOKa, COEAUHEHHbIM C MOJSIOXKUTENbHBIMW U OTpULaTeIbHbIMUA BbIBOAAMU, KOTOPbIE BbiBEAEHDI
Ha BHELLHIO CTOPOHY Kopnyca akkymynatopa. Kopnyc akkymynsaTopa 3akpbiT repMeTusnpytoleli KpblLWKOW.

AKTUBHbIM MaTepuasioM MNOJIOXUTENBHOIO 3/1eKTpoAa SABAAETCS TMOAPOKCUMA HUKENS, a oTpuuaTesibHO-
ro — HUKeneBblli cnias, abcopbupyownin BOAOPOL.

Habopbl NnacTuH OKPYXEHbl LWesI0YHbIM 3/1EKTPOSINTOM, KOTOPbLI npeacTtaBnsetr coboli pacTtBop ru-
apokcnga kanmsa (KOH) B AMCTUANMPOBAHHOW WAW LEVNOHU3UPOBAHHON BOoAe. DNEKTPONUT He yyacTByeT B
3/IEKTPOXUMUYECKO peakuunmn, KoTopas NPONCXOANT B aKKyMYy/IATOpPe, XMMUYECKN HE MEHSeTCHa U He aerpagu-
pyeT u3-3a UMKI0B 3apsfa-paspsja.

4.2.2 O603Ha4YeHMe akkymynsaTopa

FepMeTnYHbie HUKEb-MeTannornapuaHbie akkyMynatTopbl o6o3HavawT 6ykBamu L, M, H unmn X, koTo-
pble 03HavalT:

- HM3Kasa ckopocTb paspsga (L);

- cpepHsaa ckopocTb paspaga (M);

- BbiCOKas ckopocTb paspsaga (H);
0O4YeHb BbiCOKas ckopocTb paspsga (X).
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MpumMeydyaHune — 3TN akkyMy/IATOPbI, KaK NPaBuio, HO He UCKIUNUTENbHO, NPUMEHSIIOT ANS CAefyoLLmnX pexu-
MOB paspsiga (cM. M3K 63115-1:2020):

L— go 0,5/, A, BKNHOUYMTENLHO;

M — go 3,5/t, A, BKIHOUUTENBHO;

H— po 7,0/t, A, BKNOUUTESLHO;

X — 0o v Bbiwe 7,07, A.

OTW TOKM BblpaxatTcsa KpaTHbiMu 7t, A, rae /t,A = C5 (A *u)/1 u.

4.2.3 Tpu3mMaTnyeckme akkymMyaTopbl

Mpr3MaTUYecKnii akkymynsaTop npeacTaBnasieT co60M akkyMynaTop B oopMe NpsSAMOYrosibHOro napanne-
nenunepa.

4.2.4 UnnuHppuyeckue akkymMyJiaTopbl

Lnnuuapuyecknii akkyMynsaTop — akkymysnsatop B popme umnunHgpa. Obwas BbicoTa pasHa wan npe-
BbllWaeT obwunin gnameTp.

4.3 YCnoBusi OKpyXatollen cpegbl

4.3.1 bartapeiHasa cucTema

Cm. M3K 62973-1:2018, 4.3.

4.3.2 batapeliHbiii Mmoaynb

BatapeiHbie mogynu Ni-MH gomxHbl pa6oTtate npyu Temnepatype oT muHyc 20 °C go nntoc 45 °C.

OTK/IOHEHUA A0MXKHbI 6bITb COrflacoBaHbl MeXAy KOHeYHbIM noTpebutenemMm U/uam CUCTEMHbLIM MHTEerpa-
TOPOM 1 M3roTOBUTENIEM akKymynsaTopoB/6aTapen.

4.4 JneKTpUUecKne xapakTepucTuku

4.4.1 HanpshkeHune

HomunHanbHble HanpshkeHns Ni-MH 6artapeit coctaBnaT 1,2 B Ha akkymynsTop.

HanpsxxeHue 3apsaga Ni-MH 6atapeun 3aBUCUT OT Yucna akkyMysssTOpOB U TeMnepaTypbl.

N3roToBUTENb aKKyMY/SAATOPOB paccyuTbiBaeT 4ymcno akkymynsatopos B Ni-MH 6Gatapee gns pabotbl B
ananasoHe Mexgy MWHWMasbHbIM M MakcuMmasibHblM Padoynm HanpsKeHnem C y4yeToM YC/I0BUIA 3Kcnsya-
Tauunm u npouna Harpysku. 3atem M3roToBuTe b yCTaHaB/MBAET 3KCNayaTaluoOHHOE HanpsXxeHue 3apsaga
6atapeu npu 20 °C c yyeTOM paccUMTaAHHOro 4Yucna akkyMysnAaTOpOB U UHAMBUAYASbHbLIX XapakTepucTuk ux
3apsaga (cm. M3K 62973-1:2018, 4.4.1).

HomunHanbHoe HanpshxeHuss Ni-MH 6Gatapen n HanpsbkeHue paspsga pasnuyHbl. Ha pucyHke 2 noka-
3aHbl NpuMepbl paspsagHbix KpuBbiX Ni-MH akkymynsatopoB npu paspsfe NOCTOAHHbIMW TOKaMW pasfinyHbIX
3HauyeHuin (B 3aBMCMMOCTM OT pexuma paspsga 6atapen (Hanpumep L, M, H cornacHo 4.2.2 n M3K 63115-1).
3T TOKM daHbl B BUAe KpaTtHbix 1, A, rae 1, A = C5 (A mu)/1 u (cM. M3K 63115-1 n M3K 61960-3).

PucyHok 2 — lMpumep
pa3psagHbIX kpyBbix Ni-MH
aKKyMy/IATOPOB Npu paspsage
TOKaMU Pas/IMyHbIX
MOCTOSIHHbBIX 3HAYEHWIA,
OCHOBaHHbIX Ha MpoLueHTe
OT HOPMWPOBAHHOW EMKOCTY
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Ha pucyHke 3a) nokasaH MpuMep KpPuBOl TOKa 3apsfa akkymynsTopa MOCTOosAHHbIM Tokom 0,27, A, Ha
HayasbHOW CcTaguu, 3a KOTOPOW cneayeTt cTaaus 3apsia npyv NOCTOSAHHOM HanpsbkeHuu. MNMpumep KpuBoOl Ha-
npsxeHusa npu 3apsge npuesefeH Ha pucyHke 3b). 3HaueHue HanpsxeHWA 3apsja ycTaHaB/MBaKWT B 3aBUCU-
MocTu oT TexHonorun Ni-MH 6aTtapen.

KpuBble 3apsiga fO/KHbI ObITb NpeAocTaBNeHbl M3roToBMTENIEM 6aTapeil no 3anpocy.

a) [Mpumep KpuBOW TOKa 3apsaa b) lMprmep KpvBOI HaNpshXXeHUs Npu 3apsae
PucyHok 3 — TMpumepsbl kpuBbIx 3apsga Ni-MH akkymynsaTopos

4.4.2 TlapameTpbl U XapaKTepUCTUKN 3apsaja
MapameTpbl 1 XapakTeEPUCTUKN 3apsifa 6aTapen n onTuMasibHblii MeTod 3apsja npuBefeHsl B Tabnvue 1.

Tabnunuya 1— MNapaMeTpbl 1 XapakTEPUCTMKM 3apsaa
MapameTpsbl 3apaga XapakTepucTuku 3apaga

HopmasibHoe cocTosiHue MoafepXvBAOLLMIA 3apad OT 3apsgHOro YCTPOCTBa C TEMMEepaTypHOi KoMmneHca-
umMeli 1 yCnoBuAMU 3apsafKn, YCTAHOB/IEHHBIMU M3rOTOBUTENEM akKyMy/sTopa

MeTog 3apsga Mo 4.5.3

Jonyck Hanpsbkenus 3apsga  He 6onee 1,5 %
6aTapeun B 3apsiHOI cucTeME
[N YCTONYMBOrO ynpas/ieHnst

Mynbcaumss 3apsgHoro Ha- <5 % (no M3K 60077-1 npu oTKIOHEHHOW 6aTapee)
NpsHKEHNA

[Mynbcauma 3apagHoOro Toka 3apsagHblii TOK 6aTapen no BUAY O0/MKeH 6bITb DC, Tak kak /b6oe HanoxeHne AC
Ha 3apsgHbI TOK MOXET NPUBECTW K MOBbILLEHWIO TemnepaTtypbl 6atapen. CocTas-
nawowasa AC B 3apsafHOM TOKE He [0/hKHA NpeBbiwaTbh 3HaYeHWs!, YCTaHOB/IEHHOTO B

M3K 62485-2
TemnepatypHasi  komneHca- TpebyeTcs. Mo corfaweHno Mexay KOHEUHbIM N0/1b30BaTENIEM U U3rOTOBUTESIEM TEM-
ums nepaTypHyt0 KOMMEHcaLmio AOMNyCcKaeTcs He NPUMEHSITb
N3mepeHne TeMnepaTypbl 3HaueHve curHana oTAaTumMKa, PacnosioKeHHOro Ha 6aTapee WM B 6aTapeiiHoM SLLm-

Ke, UM oT cucTeMbl 3apsga batapen

MpumedyaHune — KoadpthuumeHT nynbcaLyii NOCTOSIHHOTO TOKA PacCUMTLIBAIOT M0 CrieaytoLlei hopmyne:

KoadhchmumneHT nynbcaumii NOCTOSHHOIO Toka = — —"nwbi00,
Litax +”min

rae |/mex n Limin — cooTBETCTBEHHO MakCUMaslbHOe U MUHVMa/IbHOE 3HAYEHUS MyIbCUPYIOLLETO HaNpsXeHS.
Cm. M3K 60077-1.
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Ha pucyHke 4 nokasaHa TUMMYHas 3/ieKTpuyeckan cxema UHTepdpeiica Mexay 6atapeiHbiM SILUKOM U
cucTemon 3apsgkm 6atapen.

JonyckaeTca npuMmeHeHne ApYyrnx KoHdurypauuii cuctembl 3apsgkun 6atapen, cuctema 3apsgkm 6ata-
pen MoxeT 6blTb BKIOYeHa B GaTtapeliHbllii sSILMK NO COrnaweHno MexXxay KOHe4YHbIM nosib3oBaTenem wu/unu
WHTErpaTtopomM M U3roToBuTesneM akkymynatopa. CM. npunoxeHue A.

MonyyeHne gaHHbIX
(22)
KOHTpO/ib HanpskeHus

3apsgHan cucrtema
6artapeit

PucyHok 4 — Mpumep UHTepdelicoB Mexay 6aTapeliHbiM SLLMKOM 1 cUCTEMOI 3apsiaku 6aTapen

ViHTepgoeiic mexay cMcTemMoi 3apsgkm 6atapen n 6aTapeiHbiM SWMKOM, KaK Mokas3aHO Ha pPUCYHKe 4,
BK/IlOYaeT:

a) 610K M3MEepeHns 1 peryinpoBKU HanpshkeHuss 6atapeun; mMakcumanbHbli gonyck +1 % [cm. (1) Ha
pucyHke 4];

b) 610K c60opa AaHHbIX 0 TeMnepaTtype (2a), Bkawyas npoBoaky (2b) k gatumky (3); Kak npaBmao, fonyck
MeHee +2,5 °C;

C) patumk Temnepatypbl (3): MakcumasnbHas norpewHocTb 2 °C Ans ykasaHHOro guanasoHa Temne-
paTtyp. laTunk KpenaTt Kk 6aTapee, MMHUMYM OAMH AaTyMK Ha 6aTapeliHyto cuctemy [cm. (3)]. Bbibop gatumnka
TemnepaTypbl AO/KEH ObiTb COr/lacoBaH MeXAy CUCTEMHbIM MHTErpatopoM, mocTaBliMKamu GaTtapei u cu-
cTem 3apsgku b6artapeii;

d) nmonoxeHue pgatumka Temnepatypbl (3): B 6aTapeiiHom sAwunke (4);

e) kabenb mexay 6aTapeeli B 6aTapeiiHOM SWMKe M 3apA4HbIM YCTPOWCTBOM: 4acTb CUCTEMHON MHTe-
rpauun B nogsmxHom coctase (5).

CuNCTEMHBIN MHTErpaTop AO/KEH NPOBEpUTb, HEOBXOAMMO NN N KakuM 06pa3oM KOMMNEHCUpOBaTb B/U-
SHWe NPOBOAKWU, YUYNTbiBasA NafeHue HanpsHKeHWs B CUJI0BbIX kabensax u conpoTUB/IEHME NMPOBOAOB AaTuymMka
Temnepartypbl.

BnvsHue npoBOAKM gaTuMka 3aBMCWUT OT Tuna faTuuka TemnepaTypbl, cucTeMbl cbopa faHHbIX u/ivnu
pacnosioXeHns gartyvMka HanpskeHus. [pu Hanumuum CyLleCTBEHHbIX BAUAHMWI AOMycKaeTCcs KomneHcauus
3TUX BAWSAHWIA B CUCTEMe ynpasieHUs 3apsfHbIM YCTPONCTBOM MO COMMacoBaHMi0 MexXAy CUCTEMHbIM WHTe-
rpaTopoM M U3roToBuTENEM 3apsfHON CUCTEMBI.

Mpn ncnonb3oBaHMM peKOMEHAYEMbIX faTUMKOB TeMnepaTypbl fonyckaeTcs npeHebpeyb BAUSHUEM CO-
NPOTUB/IEHUA MPOBOAKN HA U3MEpeHUe Temnepartypbl.

HanpsixeHue 3apaga 6arapen A0MXKHO ObiTb OrpaHNYEHO MakCuMasibHbIM HanpshkeHnem Ha o6opynoBsa-
HUM B COOTBETCTBUU C Tabnuuein 1 MIK 62973-1:2018. YnpaB/iieHne HanpsHkeHMem TeMnepaTtypHOin KOMMNeH-
cauuMn AO/IKHO ObliTb OFPaHUYEHO 3HAYEeHUSAMMW, YCTaHOBAEHHbIMU B M3OK 62973-1:2018, c y4eTOM 3Ha4YeHui
Hanps)XeHus 3apsja O4MHOYHOIO akkymynaTopa B COOTBETCTBUM C Tabnuuein 2, YMHOXEHHOro Ha 4ucno no-
cnepoBaTesibHO COEAMHEHHbBIX aKKyMy/iiTOpOB B H6aTapee.

TunNuyHble XapakTepuCTUKN HaNpsHKeHUs 3apsga B pacyeTe Ha OAMH akkymynaTop Ana 60/blMHCTBA
NPUAOXKEHUA N HanNn4Me TeMnepaTypHoOil KOMNeHcaLuun nokasaHbl B Tabnuue 2. B 3aBMcMMOCTU OT noaxoaa,
MCMOMb30BAHHOIO NpU pacyeTe eMKOCTU 6aTapen n napameTpoB YCTPONCTBA NMPUMEHEHMS, AoNyckaeTcsa ycTa-
HaBnMBaTb 60s1ee BbiCOKME UMM 6onee HU3KME 3HAYEHWUS B Mpejenax Bbllleyka3aHHbIX NpeAenos (Hanpumep,
OAVH YpOBEHb HanpshxeHus 3apsga 1,43 B/akkymynatop 6e3 TemnepaTypHoOii KOMneHcayun).
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Mo cornaweHnto Mexay KOHeYHbIM NoTpebuTenem m M3roToBUTENEM TEMNEPATYPHYH KOMMeEHcaumuo 40-
nyckaeTcsi He MPUMEHSATb. DTO pelleHne A0/IHKHO ObiTb NPUHATO A0 pacyeTa eMKoCTu 6aTapen, HeE0OGX0AMMOM
AN KOHKPETHOro npoduas Harpysku. B TakoM cryvyae gatuvmk TemnepaTtypbl, Kak NpaBusio, He NCNO/b3YIoT.

M3roToBUTENb aKKyMY/IITOPOB HECET OTBETCTBEHHOCTb 3a pacyeT AOMNOJ/IHUTENbHOW €MKOCTU aKKyMyns-
Topa, Heo6xoaAuMOl AN MPUMEHEHUS pexnma 3apsaga 6e3 TemnepaTypHoOin komneHcauuu. Mpu npeaenbHo
[OMNYCTUMbIX HU3KMX 3HAYEHUSIX TeMnepaTtypbl C Lesibl0 YMEHbLUEHUS HEOOGXOAUMON AOMNOMHUTENIbHOW eMKOo-
cTn 6atapen gonyckaetcs MCNosb3oBaTb 06orpeBaTenb. 3HauyeHue TemnepaTypbl akTUBaUUW HarpeBaTesis
OO0J/IKHO 6bITb COracoBaHO A0 pacyeTa eMKocTu 6atapem.

Tab6nunya

Xapaktepuctuku 3apaga Ni-MH 6arapen

OCHOBHble
JaHHble ans
3apapa3

Temnepartyp-
Hasi KOMMEeH-
cauus

YcTtaBku nepe-
K/toYeHns

(BCce pexumbl
3apsaa)

HanpsikeHne  3apspga
npu 20 °C
Ob6s3aTenbHas, nepe-

XOf, C YCKOPEHHOro Ha
nofaepxusaroLlmii - 3a-
psA

TUNUYHBIA  cnyvaln ¢
OfHVM 3HAYEeHVEM

O6s3aTenbHass  ocTa-
HOBKa 3apsga 6atapen

CraHfapTHasi, OT ycKo-
PEHHOrO K MOAAEpPXM-
BalOLLEMY 3apsiay

CraHfapTtHasl, OT nop-
[lEPXKUBAIOLLErO K YCKO-
pEHHOMY 3apsifly

2 — TunuyHble xapakTepucTukn 3apsiga Ni-MH Gartapeit

HanpsxeHue
nogfepxunaarnLero
3apsaga npu 20 °C

1,40 B/akkymynsaTopb

He npumeHseTcs

-2 w™B
naTtop-1 ¢

°C-lakkymy-

Makcvumym go 70 °C

He npumeHseTca

Touka nepekyeHns
0T MOAAEPKMBAIOLLETO
K YCKOpEHHOMY 3apsay
OCHOBaHa Ha napameT-
pax: Temnepartypa, ToK
n/vnn spemsad

YckopeHHbIlt 3apsag,
npu 20 °C

1,60 B/akkymynsaTopb

#°0

-2 w™B
natop-1 c

°C-1akkymy-

Touka nepekYeHns
OT YCKOPEHHOro K Nog-
JepxuBatoLLemy 3aps-
[y OocHOBaHa Ha napa-
MeTpax: Temneparypa,
TOK u/vnn Bpemsad

He npumeHseTcs

MpumevaHusn

CM. ToukM © n © Ha
puUcyHke 5

CM. Touky ® Ha pu-
CYHKe 5.

Touka nepeknoyeHus
OT YCKOPEHHOro K nof-
[epxuBatoemy 3aps-
[y OocHOBaHa Ha napa-
MeTpax: Temneparypa,
TOK Wwnu Bpems

CM. puCYHOK 5

CM. Touky © Ha pu-
CyHke 5

Tpebytotcs  u3mMepe-
HWSI TOKa, Temnepary-
pbl WA BpeMeHU

TpebytoTcs  u3Mepe-
HWSI TOKa, Temnepary-
pbl WA BpEMEHU

MpumeyaHne — Touka © Ha puUcyHKe 5 COOTBETCTBYET MakCMMaslbHOMY 3HAYEHUI0 HanpshkeHus 3apsja 060-
pyaoBaHus, Kak ykasaHo B Tabnuue 1 M3K 62973-1:2018.

a MNpu ncnonb3o0BaHUM OHOCTYNEHYATOro 3apsfa HanpskeHue YCKOPEHHOro 3apsfa paBHO HanpsXeHuo noaaep-
XuBaroLero 3apaia.
b 3HAYEHNS HanpskeHWs 3apsaga 418 Pas/INYHbIX PEeXUMOB 3apaga ABAAKTCA CNpaBOYHbIMU 3HaYeHUaMu. dony-
CKaeTCs yKkasaHue W3roTOBUTENEM pPa3/IMYHbIX 3HAYEHUIA ANsi JOCTDKEHUS OMPEeAENeHHOM CTeneHn 3apshKeHHOCTU B
3aBucMOocCTK OT TexHosorun Ni-MH 6atapeli. 3T 3HauYeHUsT AO/MKHbI ObITb YKa3aHbl B JOKYMEHTaLUM Ha akKyMy/isaTo-
pbl M AOCTYMHbI MO 3aMnpocy Y M3roToBUTENS akkyMynsTOpoB. JonycTMOe OTK/IOHEHWE HanpshxkeHus — He 6onee 1 %.
¢ TpebyeTca TemnepaTypHas koMmneHcauus, TMNM4YHoe 3HaveHune coctasnsieT -0,002 B °C-lakkymynsatop-1. Ecnm
3HaYeHUe KOPPEKTMPYETCA 4151 HEKOTOPbIX TUMNOB akKyMy/IATOPOB, 47151 KOTOPbIX YCTaHOB/EH anroputMm 3apsga CCCVY),

1) IBycTyneH4aThlii pexum 3apsia NocTOsHHbIM TOKOM Ha NepBoil CTYNEHN ¢ NEPEXOLOM Ha NOCTOSIHHOE Ha-
MpsXeHWe Ha BTOPOVA.

8
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OkoHuyaHne Tabnuupl 2

TO fJaHHOEe 3Ha4yeHue [O/HKHO ObITb YKa3aHO B JOKYMEHTALMN U3rOTOBUTENA aKKyMy/IATOPOB U B [JOKYMEHTaX YTBEPX-
AeHuna Tmna. JlonyckaeTcs ycTaHaBnMBaTb TPU 3HAYEHUSA:

- ANna Temnepatyp MeHee wnn paBHbIX T, (T, <45 °C, Hanpumep I, = 20 °C),

- TemnepaTyp 6osee yem T, U MeHee uam paBHbIX 45 °C,

- TemnepaTyp 6onee 45 °C.

d Tok 3apsifja MOXET BapbMpOBaTLCA B 3aBUCMMOCTM OT 3aMpOEKTUPOBAHHbIX TOKOB 3apsifa, Kak yka3aHo B JOKyMeH-
Tauum, NnpeacTaBneHHON M3roToBUTENIEM aKKyMY/IATOPOB.

4.4.3 TlapameTpbl paspdaga

4.4.3.1 O6uwmne NonoxeHna

Cm. M3K 62973-1:2018, 4.4.3.1.

Ycnosua paspagku (Tok, Temnepatypa, KOHEYHOe HanpshkeHue) [O/KHbl ObiTb yKa3aHbl U3roTOBUTENIEM
6aTtapew.

4.4.3.2 lMpodunb Harpysku 6atapeu

CyuiecTByeT Heckosibko TunoB Ni-MH akkymynsiTopos B 3aBMCMMOCTW OT CKOPOCTU 3apsfku/paspagku.
OHeprocogepxaHne b6atapen AOKHO ObiTb paccuMTaHO C YH4eTOM XapakTepucTuk 3apsga/paspsaga akkymyns-
Topa B 3aBUCMMOCTM OT npodpunsa Harpyskm (cM. M3K 63115-1:2020).

4.4.3.3 [AnuTenbHbliA paspsag

BaTtapes fonxHa BblagepXuBaTb ANUTENbHbIA pa3pag 6e3 HeobpaTumbiX NoBpexaeHwit. Jonyctumas
NPOAO/HKUTENBHOCTL paspsja A0/HKHA onpefensATbCsA KOHeUYHbIM Nonb3oBaTesieM U/MAn CUCTEMHbIM MHTerpa-
TopoM. batapes go/XHa 6bITb COOTBETCTBYIOLLENA SHEPrOEMKOCTUN, YTOObLI pa3psg YCTaHOBEHHOW NPOAO/IXMN-
TENbLHOCTN He NpPUBOAWUN K rMy60oKOMY pa3psagy, Kak yka3aHo B 4.5.2.

4.4.3.4 Paspsg 6atapen npuv HU3KMX UM BbICOKMX TeMMepaTypax

TpeboBaHUA K MUHMMA/IbHBIM XapakTepucTukam paspsaga npyv HU3KON TemnepaTtype yCTaHOBJIEHbI B
M3K 63115-1:2020, 7.3.3.

HacToAwwmii cTaHpapT onpefenseT 3apsfHO-paspaHble XxapakTepucTukn 6arapeii 4na cucteM BCNOMO-
ratesibHOro0 3/1eKTPOCHAGXEHUS, NCNOJb3YEMbIX HA MOABMXHOM COCTaBe MPU 3KCTPEMAasIbHO HU3KUX U BbICO-
KMX Temnepartypax.
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Moapo6HocTn onpegeneHbl B 9.3.2.2.

Ecnn pesynbTaTbl paHee MPOBEAEHHbIX MUCMbITaHWI B 3afaHHbIX UM 60nee XecTKUX YyCNOBUAX YA0B-
NeTBOPSAT YCTAHOBMEHHbIM TpeboBaHUAM, TO AONYyCKaeTCsA He NPOBOANTb MOBTOPHbLIX UCNbITaHUIA GaTapeii.

4.4.4 CoxpaHeHue 3apsiga (camopaspsg)

TpeboBaHUA K coxpaHeHUto 3apsaga — no M3K 62973-1.

Camopaspsag B TeYeHue A/INTENIbHOT0 BPEMEHM MOXET NpuBecTu K nosiHomy paspsgy Ni-MH 6atapen,

npu aTom nospexgeHne Ni-MH 6aTtapen He MPOMCXOAMT.
4.4.5 PacuyeT aHeproeMKkocTu 6aTtapeu
M3rotoButens Ni-MH 6aTtapeil JOMXeH yCTaHOBUTb 3HAYEHUSA CeAylLwnx napaMmeTpos:
- C3 B COOTBETCTBUM C nNnapameTpamu 3apsaga (HanpsxeHue, TemnepatypHasa KOMneHcauusa v T. 4.) u

YC/IOBUSIMU OKpYXatolei cpeabl;

- KO3D (PULMEHT CTapeHusl, 3aBUCSLLMIA OT (HO He orpaHu4YMBasicb) paboueil TeMnepaTypbl OKpyxatLlei
cpefbl, [P npy LMKAUPOBAHMM, YPOBHS 06CNYXUBaHUS 1 TpeGYyeMOoro cpoka Cryxe6bl.
MapameTpbl ANs pacyeTa 3HAYEHUs IHEProeMKoCTu GaTtapen ycTaHOBMEeHbl B Tabnuue 3.

Tabnuya
MapameTpbl gna pacyeTa

Mpodpune Harpysku, Br, Om, A

MuHUMaIbHAA W MaKCUMaslbHas
TemnepaTypa OKpyxaroLlein cpefpl,
°C

HanpsbxeHne 3apsiga ans 6atapeii-
Holi cuctembl npu 20 °C

C3 npu Ttemnepartype 20 °C B yc-
NoBYAX MOAAepPXMBAOLEro noasa-
psaga, %

KoathchuumeHT ctapeHus, %

Tpebyemast CTOMKOCTb K LUTUPO-
BaHMIO (41CNO UMKAOB Npochuns Ha-
rPY3K1 1 UX NPOLOKUTENTBHOCTD)

Cpok cnyxb6bl 6aTapen npu cpea-
Heil rogoBoit paboueli Temnepa-
Type npumepHo 20 °C B YC/0OBUSAX
akcnnyaTaummn (B rogax)

3 — MapawveTpbl A1a pacyeTa emMKocTy 6aTapeu

OTBETCTBEHHbIN 3a yCTaHOBNEHWE
3HauYeHWii napameTpos

VIHTErpaTop cuctembl

M3rotoButesib NMOABMXHOIO COCTa-
Ba, Npn HeobxoAMMOCTU, COBMECT-
HO C KOHEeYHbIM noTpebutenem

WN3roToButenb 6Gatapen wam akky-
MynsTopa

M3roToBuTENb GaTapey WM akky-
MynsiTopa

W3rotoBuTeNb GaTapey WM akky-
MynsiTopa

KoHeuHbIn noTpebuTenb

WN3roToBuTENb GaTapen Wi akky-
MysisiTopa

45 TpeboBaHua 6e30MacHOCTMU

4.5.1 O6wme NonoxXeHus

3HayeHuns

Mpumepbl npochunein Harpysku B Br, Owm,
A B TeyeHve YCTaHOB/IEHHOro nepunoaa
BPEMEHN

Bbicokas u HMU3kaa Temnepatypa, °C, B CO-
oteeTcTBMM C 4.4.3.4 M3OK 62973-1:2018

Uncno akkyMynsTopoB, YMHOXEHHOE Ha
Tpebyemoe HanpshkeHue 3apsiaa Ha akky-
MyNSITOp

MPOLEHT HOPMMPOBAHHOW EMKOCTH, B CO-
orBeTcTBUM ¢ M3K 63115-1:2020

MPOLEHT HOPMMPOBAHHOW EMKOCTU, B CO-
otBeTcTBUM ¢ M3OK 63115-1:2020

UncNo UMKI0B U MPOAO/MKATENBHOCTb (Ya-
CTUYHbIA WX NOJIHBINA) NPOUAA Harpy3Kku
B HeZleno, Mecsil, Wn rog,

KaneHgapHbllii Cpok CAyX6bl B TUMUYHbIX
YCOBUSIX KcnayaTaumm

TpeboBaHMs 6e30nacHOCTU N ee obecnevyeHMss HeOBX0AMMO yunTbiBaTb A1 CAeayLWwmnx coobITHA:

- yTeuka anekTponuta u3 6atapeliHbix Moaynei B KOHUE cpoka CNAyX6bl;

- pexuMbl 0TKasza, T. €. YUpe3MepHblii pa3psa, Ype3MepHbIi 3apsag, npoucxogsuine mns-za gucbanaHca
XapakTepUCTUK akKkymynsaTopoB B 6aTtapeiiHOM MoAy/ne u3-3a BHYTPEHHEro KOPOTKOro 3aMblKaHWS B KOHUE

cpoka CnyxXo6bl.

4.5.2 Tny6okuii paspsag 6aTtapei

Cm. M3K 62973-1.

CyuiecTByeT BEpPOSITHOCTb TOro, YTO TNy6oKuiA paspsg npuBeAeT K yXyALIEHUIO XapaKTepucTuk ms-3a
MOBbIWEHUS faBfeHns B repMeTuuHbix Ni-MH akkymynsitopax, yTeuku 3/1eKTpoanTa v paspyweHnss akTuBHbIX

maTtepuasnos.
10
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4.5.3 TemnepaTypHas KOMMNeHcauusa BO BpeMsa 3apaja

3apagHoe HanpsxeHne Ni-MH akkymynaToOpoB M3MeHAeTCs B 3aBUCMMOCTM OT TemnepaTtypbl (CM. pu-
CYyHKe 5).

Ona cuctem BcrnoMoraTtesibHOro 3NeKTpocHabXeHusA, Ncnosib3yeMblX Ha NOABMXHOM cocTaBe, 6aTapeu
noAAepXuBaKT MOSHOCTbI0 3apsHKEHHbIMUW. YNpaBnsas HaCTPOWKON 3apsAHOr0 HaNpsXXeHUs Ha OCHOBE AaTyu-
Ka TemnepaTtypbl B 6atapeiiHoOM filmke, eMKOCTb MOXHO UCNOMb30BaTbh MNOIHOCTLIO.

HanpshxeHune 3apsaga Ni-MH 6atapen cnepyeTt KOHTpOAMpoBaTh No TemnepaTtype M UCnonb3oBaTb TEM-
nepaTypHyl KOMMeHcauuo 3HavyeHus 3apafHoro HanpsxeHusa (cm. 4.4.2).

4.6 TpeboBaHMA NOXapHOW 6e30MacHOCTU

Cm. M3K 62973-1.

CyuiecTByeT BEpPOATHOCTb TOr0O, YTO BHe3anHoe MOBblLEHMe TemnepaTypbl akkyMynsaTOpPHbIX MoAynei
n3-3a BHYTPEHHEro KOPOTKOIo 3amMblKaHUA BbI3OBET pa3pbiB 6atapeiHbix Mogynein n nckpeHne. OgHako fgeTta-
nn 6atapeiHbiXx Mmoaynei, Hanpumep 3/1eKTPOSINT, He BOCNIaMeHsATCA, a 6aTtapeliHbie Mofynn He noanep-
XnBawT ropeHus. C gpyroii CTOpOHbI, cnefyeT 06paTuTb BHUMaHVWe Ha pacnpocTpaHeHne OrHSA Ha cocefHue
4yacTu UCKPOIA.

B KOHCTpYyKLMKN BaTapelHoro swmka cnegyet NPUMEHATb OTHECTONKMe matepuansl.

4.7 TexHu4Yeckoe ob6CnyXnBaHme

Cm. M3K 62973-1.

Lna nopgaepxaHuss paboumx xapakTepucTUK pekoMeHAyeTcs crepyllee TeXHUYeckoe 06CnyxXnBaHue
Ni-MH 6aTapeii:

a) BU3yasibHbIi OCMOTP;

b) nogaepXxaHuwe 6artapen B YNCTOTE M OUYMCTKA UX KOHTAKTOB.

5 MexaHun4yeckasi KOHCTPYKUMS 6aTaperHon cUCTeEMbI

Cm. M3K 62973-1.

MprMepbl KOHCTPYKTUBHbIX pelleHunii npuBegeHbl B MK 62973-1.

Cnegywume npumepbl NpeacTaBnaoT cob60li peweHns gnsa 6atapeiHbiX CUCTEM, B KOTOPbIX YCTAHOB-
nexbl Ni-MH akkymynatopsl:

- MeXay NTOTKOM Unu o6peLlleTKoil U MeTanIMyeckumy yactaMmu 6atapeiiHoro aujuka (6atapeiftHoro KoH-
TeliHepa) Npu UCNONb30BaHUM MeTas/IM4eCcKoro KOHTenHepa Ao/HKHa 6biTb BbIMOSIHEHA M30NAUUS;

- Mexay 6atapeiiHbiIMu MOAYNS MU NPU UCNONb30BAHUN MeTasl/IMYeCcKoro KoHTeiHepa A0/IKHA ObiTb Bbl-
nosIHEHA U30MaUus;

- BbIMYCKHOE OTBEPCTME ANA BbiNycka ra3oobpasHoro Bogopoaa, obpasylLerocs npy YypeamMepHom pas-
psge, AO/MKHO pacnonaratbCsi B BEPXHEN YacTu 6aTtapeiiHoro suimMka. Pasmep oTBepcTus A0MKeH ObiTb peko-
MeHAO0BaH U3rotoBuTesniem 6artapen u corfacoBaH C CUCTEMHbIM MHTErpaTopomM.

6 InekTpuveckuin nHtepdoeinc

TpeboBaHUA K 3eKTpuyeckoMy nHTepceiicy — no 4.4.2.

7 MapkupoBKa

7.1 3Hakm 6e30nacHoOCTu

3Hakn 6e3onacHocTu 6aTapeliHOro fAwwmka, NogaoHa, KOP3UH WM APYTMX MecT BHyTpu 6HaTapeiHoro
Awmnka — no M3IK 62973-1.

Mockonbky 6atapeliHble MOAY/IN N akKyMynAaTOPbl He paccmatpusalTca kak E33, 3Haku 6e3onacHoCTu
Ha HUX He TpebyloTcs.

7.2 TMacnopTHas Tabnmuka

7.2.1 O6wme nonoxeHus
MacnopTtHasa Tabnuuka 6aTapeitHOro suimka, NoAAoHa, KOP3WUH WUAW APYTMX MeCT BHYTpuM GaTapeinHoro
AWmnka, kpome 7.2.2, — no M3K 62973-1.

n
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7.2.2 bartapeiHble MOAYIN N aKKyMY/ATOPbI
TpeboBaHMA K NAaCNOPTHOW Tabnunuke, WTamMny Wan 3aTUKeTke 6aTapeiiHbiXx moaynei n akkyMynsaTopoB —
no M3K 63115-1:2020, nyHKT 5, n M3OK 62902:2019.

8 TpaHcnopTupoBaHUE N XpaHeHne

8.1 TpaHcnopTumpoBaHue

YcnoBua tTpaHcnopTtupoBaHma — no M3OK 62973-1.

8.2 XpaHeHue

YcnoBusa xpaHeHns 6atapen — no MOK 62973-1.

BaTapeiHble MOAYNN XPaHAT 3N1€KTPUYECKN OTK/TIOYEHHBIMW OT BHELWHUX Lenei.

UTob6bl NpegoTBpaTuUThL paspyleHne b6artapen ms-za xumuyeckon peakumn gna Ni-MH, ux cnepgyet xpa-
HUTbL B C3 He meHee 30 %. JlonoNHUTENLHO, NPU XpaHeHUu 6atapein 6onee roga Mx cnefyeTt eXerogHo 3a-
psxaTb.

9 VcnbiTaHuAa

9.1 OO6wwe NosIoXeHUs

MeToAbl UCNbITaHWIA U NapamMmeTpbl UCMNbITAHWIA LO/MKHbI OblTb COr/IacOBaHbl MEXAY KOHEUYHbIM NOTpeobu-
TenieM, U3rotoBuTeENEM NOABMXHOIO cocTaBa U M3rotToButesnem GaTtapen. Mpu oTCYTCTBUM Takoro cornacosa-
HVUA cnepyeT NPUMEHSTb clefyolmne YCN0BUsS UCNbITaHWA.

Buabl ncnbiTaHWii:

- TUNOBbIE UCMbITAHUS;

- KOHTPO/IbHbIE WCMbITAHUSA.

PesynbTatbl paHee NPOBeAEHHbLIX TUMOBbLIX UCMbITAHWIA HA OLHOM M TOM Xe Tune 6aTapei gonyckaeTcs
NPUMEHSTb 418 HECKO/IbKMUX NMPOEKTOB.

McnbiTanna Ni-MH 6aTtapei yctaHoBneHbl B 9.3 1 9.4,

B Tabnuue 4 npuBefeH MMUHUMAsIbHbIA 06BbEM UCMbITAHWIA, KOTOPbIE AO/KHbI OGblTb BbINOIHEHbI B 064-
3aTesibHOM Mopsifke.

Tab6nunya 4 — TUNoBbIE U KOHTPOJ/IbHbIE UCTbITAHUS

Tvinosoe KoHTponbHoe

B! venemarii vcrbITaHne UcribITaHne Flywir
VcnbiTaHns no onpegeneHnto 31eKTPUYECKUX XapakTepucTuk Oa — 9.3.2
PaspsgHble XapakTepucTuKu A5 HECKONbKUX TeMnepaTyp Ja — 9.3.2.2
XapaKkTepucTuK/ XpaHeHus Ja — 9.3.2.3
YCTONUNBOCTb MPU LUKIMPOBAHNM Jik} — 9.3.2.4
VcnbiTaHnst No onpegeneHnto ANanekTpuYecknx CBONCTB Oa — 9.33
McnbiTaHnss no npodusiio Harpysku Ha — 9.34
VcnbiTaHne Ha yaap v Buopaumio Ja — 9.35
VcnbiTaHnsa Ha HaJeXHOCTb Ja — 9.3.6
VicnbiTaHve Ha yCTOWYMBOCTb K LMKINYECKOMY U3MEHEHUIO TEMNepaTypbl Ja — 9.3.6.1
VcnbiTaHne Ha BHeLLHEE KOPOTKOe 3aMblKaHue [Ja — 9.3.6.2
BusyasbHbliA KOHTPO/Tb — Ha 94.2
VcnbiTaHnsl No onpegeneHnto ANanekTpUYeCKnx CBoNCTs — Ja 9.4.3
VcnbiTaHnst Mo onpegeneHnio HanpshkeHUs pasoMKHYTOR Lienm — Ja 9.4.4
VcnbiTaHna no onpefeneHnio BHyTPEeHHero ConpoTuBieHns — Ja 945

12
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JonyckaeTcsa MCNonb30BaTb akkyMynsaTopbl BMecTo 6aTapeil B 11060M UCMbITAHUU, B KOTOPOM YKa3aHbl
6aTtapeu.
Mpumep opmbl NpefcTaBNeHUs pe3ynbTaTtoB UCMbITAHUIA NpUBEAEH B NPUIoXeHun B.

9.2 [onycku n3mMepeHnsa napameTpos

O6uwasn TOYHOCTb KOHTPOUPYEMbIX UAN U3MEPSAEMbIX 3HAYEHU OTHOCUTENIbHO 3afaHHbiX Unn akTu-
Yecknx napameTpoB A0/HKHa 6bITb B Npejenax:

a) 1,0 % ana HanpsaXeHus;

b) +1 % anAa TOKa;

c) 2 °C ona Temnepatypsbl;

d) 0,1 % ana BpemeHwu;

e) 0,1 % ans pasmepos.

YKa3aHHble OONYCKM BKNOYAOT COBOKYMHYIO TOYHOCTb U3MEPUTENbHBIX NPUGOPOB, METOA0B U3MEPEHWUIA
N Apyrme UCTOYHMKM MOTPeLIHOCTEN B npoueaype UchbiTaHus.

Mpn BbIGOpE aHanoroBbiX NPUG0OPOB cneayeT pykoBogcTBoBaTtbcsa MIK 60051. MNMogpobHy MHGopma-
UM 06 MCNoMb3yeMbiX Npubopax NpMBOAAT B NPOTOKO/IE UCMbITAHWINA.

Ecnu gpyrue ypoBHM 06Lieii TOYHOCTU He onpefeneHbl B nogpasfenax OTAeNbHOr0 MCnbiTaTesIbHOro
[OKYMeHTa, crnefyeT NPUMEHATb BbllleyKa3aHHble 3Ha4YeHns TOYHOCTH.

9.3 TunoBble UCNbITaHUS

9.3.1 OO6uwwe NosIoXeHns
Cm. M3K 62973-1:2018, 9.3.1.
9.3.2 VcnbiTaHMA Mo onpefeneHnto 3JIeKTPUYECKNX XapakTepucTuk
9.3.2.1 O6uwmre nonoxeHns
VicnbiTaHns MO onpefAeneHnto  3anekTpuyeckmx xapaktepuctuk Ni-MH 6atapein npoBogat no
M3K 63115-1:2020.
MUWHMMaNbHbIN 06bEM WUCNbITAHWIA:
- paspajHble XapakTepuCcTUKWU O/ HECKOJIbKUX TemnepaTtyp;
- XapakTepUCTUKN XpaHeHus;
- YCTOMYMBOCTb NPU LUKANPOBAHUM.
9.3.2.2 Pa3pafHble xapakTepucTukKn A1 HECKO/IbKMX TeMnepaTyp
Llenb ncnbiTaHna — nNpoBepka HOPMUPOBAHHOI €MKOCTW akkymynsaTopa wav 6atapeliHoro moayns.
OT1an 1. AKKyMynaTop wau 6aTtapeiHblii MoAyNb A0/HKEH ObITb NOMHOCTbLIO 3apsxeH no M3K 63115-1: 2020,
7.2.
JT1an 2. AKKymynaTop unu 6atapeliHblii MOAY/b BblAEPXUBAIOT MPU HECKO/IbKUX TeMMepaTypax okpyxa-
el cpegbl [oT MuHyc 20 °C go (45 = 5) °C]:
- npun 45 °C B TeyeHne He MeHee 8 4 n He 6osnee 24 y;
- npu MuHyc 20 °C B Te4eHne He MeHee 24 u.
OTan 3. 3aTeM akKkyMynaTop uau 6aTtapeiiHbii MOAYNb pas3pshkalT Npu TOR Xe TemnepaType OKpyXato-
e cpefbl NOCTOSAHHBIM TOKOM, YKasaHHbIM M3rotoBuTenem batapew.
Ycnosua paspsaga (Tok, TemnepaTtypa, KOHeYHoe Hanps)keHue) AO/KHbI ObiTb yKasaHbl U3rOTOBUTENEM.
Otan 4. KonuvyecTBO 3NeKTpuyecTsa, oTAaBaemoe Ha 3dTane 3, AO0/IKHO cOCTaB/iATbL He mMeHee 80 %
HOPMMPOBAHHOW eMKOCTU (3HayeHne eMKOCTW akKymynsaTtopa wau 6atapeliHoro moayns, onpejesieHHoe npu
onpefeneHHbIX YC/IOBUAX M 3aAB/IEHHOE U3roToBuTesieM 6atapei).
9.3.2.3 XapakTepuUCTUKN XpaHeHus
AKKYMYNATOP A0/IXKEH OblTb MNOAIOTOB/MIEH K XPAHEHUIO B COOTBETCTBUM C MHCTPYKUMAMU U3rOTOBUTENS.
3aTtem ero BblAEpPXUBAKT B TeyeHne 6 mec npu cpefHen Temnepatype okpyxatwuei cpeabl (20 = 5) °C n oT-
HOCUTENbHOI BNaxHocTu (65 + 20) %. B TeueHne nepuopa XxpaHeHUs TemnepaTypa okpyxawllein cpefbl He
[O/KHa BbIXOAUTbL 3a npegensl (20 £ 10) °C.
Mocne 3aBeplieHUa nepuofa XpaHeHus akKymysiATop AO/DKEH OblTb NOArOTOB/MIEH K UCNOJIb30BAHMIO,
KaK yKazaHO B MHCTPYKLMAX M3roToBUTENA. 3aTeM aKKyMynaTop noaseprawT uUcnoitTaHnam no 9.3.2.2.
9.3.2.4 YCTOIYMBOCTb NpU LUKINPOBaHNU
VicnbiTaHne NPUMEHSAIOT TONLKO K akkymynatopy. Cm. MOK 63115-1:2020, 7.5.
9.3.3 [luanekTpunyeckue mUcnblTaHUA
Cm. M3K 62973-1.

13
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9.3.4 VicnbiTaHWe NO NPOgIU/I0 Harpy3Ku

Cm. M3K 62973-1.

9.3.5 VicnbiTaHne Ha yaap v BMbpauuo

Cm. M3K 62973-1.

9.3.6 McnblTaHMe Ha Ha4EeXHOCTb

9.3.6.1 WcnbiTaHMe Ha YCTOMUYMBOCTb K LIUKINYECKOMY M3MEHEHUIO TemnepaTtypbl

VicnbiTaHne NPUMEHSAIOT TONLKO K akkymynatopy. Cm. MOK 63115-2:2021, 6.4.3.

9.3.6.2 McnbiTaHMe Ha BHelHee KOPOTKOe 3aMblkaHue

9.3.6.2.1 TpeboBaHus

KopoTkoe 3amblkaHne MexAy MOJIOKUTENbHbIM W oTpuuaTes/ibHbIM BbIBOAAMU HE AO/DKHO NPUBECTM K
BO3rOpaHuio WUIn B3PbIBY.

9.3.6.2.2 MeTog ucnbltaHnsa

[MoNHOCTbLIO 3apsxalT akkymynatop no M3K 63115-2:2021,6.5.1, BbiAepXUBaloT ero npu remneparype
okpyxatuen cpegbl (20 + 5) °C go gocTuxeHuss 6anaHca Temnepatypbl obpasya c TemnepaTypoil OKpy-
Xawuwein cpefbl. 3aTeM akkyMynaTop 3amblKalT HAKOPOTKO, COEAMHASA MOJIOXUTE IbHble U oTpuuaTesbHble
BbIBOAbl BHELWHUM MPOBOAHUKOM C 06wmm conpoTuBsieHnem (30 + 10) MOM. AKKYMY/SSTOpP BbliAEpPXUBaKT B
UCMbITAHUN B TeyeHne 24 4 unu o Tex nop, noka Temnepatypa Kopnyca akkymynatopa He cHu3nTca Ha 20 %
MaKCUMaslbHOro MpeBbIleHNsa TeMnepaTypbl, B 3aBUCUMOCTI OT TOrO, YTO HACTYMNUT paHbLUe.

9.3.6.2.3 Kputepuun npmemsiemMmocTu

OTCcyTCTBME BOCM/IAMEHEHNA WU B3pbIBA.

9.4 KOHTpPO/JIbHbIE UCMbITAHNA

9.4.1 O6LKe NONoXeHNsA

[ONXHbl 6bITb BbINOAHEHbI UCMbITAHNSA, YCTaHOBAEHHbIe B MOK 62973-1.

9.4.2 BusyasbHble MPOBEPKU

[ONXHbl 6bITb BbINOAHEHbI UCMbITAHNSA, YCTaHOBAEHHbIe B MOK 62973-1.

9.4.3 [vanekTpunyeckne ncnbiTaHUA

[JonXHbl 6bITb BbINOMHEHbI UCMbITAHUSA, YCTaHOBEeHHble B MOK 62973-1.

9.4.4 I3amepeHne HanpshkKeHUs Pa3oMKHYTOMN uenu

9.4.4.1 O6wwure nonoxeHnsa

Heo6xoaMMo NMPOBEPUTHL HaNpPsXXeHne pa3oMKHYTOl Lenu.

9.4.4.2 MeTog ucnbiTaHusa

M3amMepsaT HanpshkeHne 6atapeinHoro Mmogyns uaun 6ataperiHoli cuctemol npyu C3, yKazaHHO M3roToBuU-
Tenem 6aTtapen 6e3 Harpy3kum Uan NOAKAHYEHUS KOMMNOHEHTOB.

PekomeHpauum no uHTepBasly BPEMEHW U3MepeHus nocne 3apagkn m kputeputo HPLL go/mkHbl 6biTb
3asB/IeHbl M3roToBuTENEM. ECn pekomeHayeMble 3HaYeHUs HefocTynHbl, HPLL gonkeH 6biTb M3MepeH B Te-
yeHue 14 nocne NoOsHON 3apsAanKu.

9.4.4.3 Kputepum npuemsiemMocTu

HPL, akkymynsaTopa fo/mKHO 6bITb 1,25 B/akkymynsatop namn 6onee.

YHPL, " n ' “akkymynsatop’

roe V|-|PLL HPL, 6aTapeliHoro mogyns unm cuctemsl, B;
n 4yncno nocnepoBaTesibHO COeAUHEHHbIX aKKyMYysiTOPOB;
VaKKymynmop HPLL akkymynatopa, B.

9.4.5 l3mMepeHne BHYTPEHHEro CONPOTUB/IEHUA
BHyTpeHHee conpoTusBieHne namepsawT no MOK 63115-1:2020, 7.6.
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MpunoxeHue A
(cnpaBo4HOE)

Opyrve KoHdUrypauum cuctemMbl 3apsigkm Gatapei

A.1l O6wmre NoMoXeHUs

CyulecTByeT [iBa peLleHVst ANa KOHGMIypaumm 3apsaHoro yCTPONCTBa A/l HUKEb-MeTaITUAPUAHBIX akKKyMysTo-
poB. OfHOI 13 HKX SB/ISIETCS KOHCTPYKLYMS, B KOTOPOIA 3apsiiHOe YCTPOICTBO 6aTapemn yCTaHaB/IMBAETCS BHe GaTapeiiHoro
Alumka. Takoli BapuaHT Ha3biBAETCS OCHOBHbLIM 3apsiiHbIM YCTPOWCTBOM. [lpyrasi KOHCTPYKUMSI OCHaLLeHa [OMNOSHNTE b-
HbIM 3apsiiHbIM YCTPOCTBOM B [OMOJSIHEHWE K OCHOBHOMY 3apsiiHOMY YCTPOWCTBY.

B HACTOsILLEM NPUIOXEHUM NPUBEAEH NPUMEpP KOHCTPYKLMM, OCHALLEHHOW OCHOBHbLIM 3apsiiHbIM YCTPONCTBOM U
[LONOSHUTENBHBIMU 3apAAHbIMK YCTPOoicTBaMU. [lonosiHUTESIbHOE 3apsiiHOe YCTPOMCTBO He 06s13aTeslbHO A0/MKHO BObiTh
YCTaHOB/IEHO B GaTapeliHoOM siLLVKe.

A.2 Tpe6oBaHuA K 3apsifke OCHOBHbIM 3apsAAHbIM YCTPOWCTBOM

B Tabnuue A.l onvcaHbl TpeboBaHNS K OCHOBHOMY 3apsiiHOMY YCTPOICTBY, KOTOpOE HaxoAuTCcs BHe GaTapeliHoro
AWyKa Npy HaaMumm B 6aTapeiiHoMm siLuKe AOMNOSTHUTEIbHOIO 3apsigHOro YCTpoicTea. JonycTumo rpyboe ynpas/ieHune
OCHOBHbIM 3apsifiHbIM YCTPOICTBOM BHE GaTapeiHoro slyka, NoCKobKy TOUHOE ynpaB/eHne 3apsiakoli ocylecTBAsieTcs
[OMOSTHUTE TbHLIM 3apsiAHbIM YCTPOWCTBOM B 6aTapeliHoM silumke. CM. pucyHOK A.1.

3apsagHble XxapakTepuUCTUKL AOMNOSTHUTETLHOIO 3apsgHOro YCTPOCTBa OCHOBaHbl Ha TpeboBaHmsax A.3.

Ta6nuuya Al — TpeGoBaHus K 3apsiiHbIM XapakTePUCTUKAaM A/ OCHOBHOTO 3apsifiHOro YCTpoiicTBa BHe GaTapeiiHoro
AWMKa C JONOSHUTENbHBIM 3apsHbIM YCTPOWCTBOM B GaTapeiiHoM silyke

MapameTpbl 3apsiga XapakTepucTukn 3apaga

HopmasibHoe cocTosiHve MoanepxuBaloLWmMii 3apag OT 3apsAHOT0 YCTPOICTBA MPpY Hanpsixe-
HIK, YCTAHOB/IEHHOM U3rOTOBUTE/NIEM aKKyMy/sTopa

MeTop, 3apsaga Cm. TpeboBaHMA K TemMnepaTypHoli KomneHcauum B Tabnuue Al

[Jonyck HanpskeHus 3apsga 6atapeun B 3apsa- He 6onee +10 %
HOli cucTemMe A/1s YCTOWYMBOrO ynpasnieHus

Mynbcaums 3apsgHOro HanpsxeHust <7,5 % (npu oTKOUEHHOI GaTapee)

Mynbcauysi 3apsigHOTO ToKa HenpumeHumo. 3apsiiHblii TOK perynupyeTcs AOMNO/IHUTE IbHBIM 3a-
psAAHLIM YCTPOCTBOM

TemnepatypHasi KOMMeHcaums He TpebyeTcsi 4/19 OCHOBHOIO 3apsiiHOr0 YCTPOICTBA.
TemnepaTtypHasi KOMNeHcauus o6ecneyeHa 3a CUeT JOMNOSHUTE IbHO-
ro 3apsiAHOrO YCTpoiicTBa

M3mepeHue Temnepatypsbl BHyTpu 6aTtapeiiHoro siLmka

MpumeyaHne — KoadhdhmumeHT nynbcaumii NOCTOSIHHOIO TOKa paccyMTbIBalOT MO cneayrolleli hopmyne:

KoahdhmumeHT nynibcauumii NOCTOAHHOrO Toka = A Tax—"\--H0 O,
Linax +~min

rae L/mex u Limin— cOOTBETCTBEHHO MakKCMMaslbHOE U MUHVMMA/IbHOE 3HAUEHUS MySIbCUPYIOLLET0 HanpsKEHNS.

Cm. M3K 60077-1.

Ha pucyrke Al npvsefeH npumep nHTepdieiica mexay OCHOBHbIM 3apsAHbIM YCTPOCTBOM M 6aTapeliHbiM ALLMKOM
C pa3meLLeHHbIM B HEM AOMOMHUTENbHBIM 3apPsSAHbIM YCTPOWCTBOM.

MpuBeLEeHHbIN NpuMep uHTepdelica CoCTOUT:

a) 13 6/10Ka perynmpoBaHns HanpshkeHst 6aTapen: MakCUMasibHbIA gonyck +10 %;

b) uHTepdieiic mMexay AaTunkom TemnepaTtypbl B 6aTapeiiHoM SLUMKE WM OCHOBHbIM 3apsifHbliM YCTPOWCTBOM: He
TpebyeTcs;

C) pacnonoxeHue gatyuvka Temnepartypsl (1): B 6aTapeiiHom saLmke (2) 418 AONOMHUTENBHOIO 3apsiAHOTO YCTPOIA-
CTBa;

d) kabenn mexgy 6atapeeli M OCHOBHbIM 3apsfHbIM YCTPONCTBOM: YacTb CUCTEMHOW WHTErpauuu noABYXHOMO
coctaBa (3).
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PucyHok A.1 — lMpumep nHTepdpeiica ¢ 4ONONHUTENBHBLIM 3apsiAHbIM YCTPOCTBOM B 6aTapeiiHoM siLLmKe

A.3 Tpe6oBaHWsA K 3apsiiKe 4ONONMHNUTENIbHbLIM 3apsifiHbIM YCTPOWCTBOM

A.3.1 O6Wwmne NONOXeEHMNSA

JononHutensHoe 3apsifiHOe YCTPOMCTBO 3apshkaeT NMOCTOSIHHbIM TOKOM, YCTaHOB/IEHHbIM U3rOTOBUTENIEM baTapew,
noka HarnpshkeHve He [OCTUrHET yKa3saHHOro UM 3HayeHus.

MeTog, 3apAaKn KOHTPONMPYET MOBTOPHOE BK/IIOYEHWE W BbIKMOYEHWE MOCTOAHHOIO TOKa B COOTBETCTBUW C Hanps-
XXE€HMEM, YCTaHOB/IEHHbIM TeMMepPaTypHO KOMMEeHcauyed, ¢ NCNONb30BaHNEM HAMPSHXKEHUS 1 TemnepaTtypbl B KayecTse
napameTpoB. [Npy Masoii cune NOCTOSHHOrO 3apsAHOro Toka B MOMEHT, korga C3 gocturaet 100 %, NoBbILWEHUE HamMps-
XEHUA MOXET CTabunn3npoBaTbCs 3a CHET 06pasoBaHWsA B akkyMys/IATOPE KWUCMIOpoAa Mpu paBHOBECUM MeXAY peakuu-
eli oKMcneHns (3apsaoM) Ha MOMOXKUTENIbHOM 3M1EKTPOAE U KUCIOPOAHbIM MepeHanpshkeHnemM npy notpeénenun OH- u3
3/1EKTPO/IUTA Ha MOSNIOXUTENTLHOM 3/1EKTPOAE.

Ha pucyHke A.2 nokasaHo, YTO NpW NOCTOSAHHOM HarpPsXeHUN COXPaHSETCS paBHOBECUE C 06pa3oBaHVWeM KUC/Io-
poAa 3a CUHeT mepeHanpshKeHUs1 BOCCTaHOBMEHMA Kucropoga npy Toke 0,11, A, gaxe Korga 3apsg npesbiwaeT 100 %.
HanpspkeHne ocTaeTcs NOCTOsiHHbIM Npy 6onee yem 150 % C3. Mpu obpaTHO peakuun Aerpajaumv 3MeKTponmTa He
MPOUCXOAUT.

0,10
0,05
o} ! : 1+

0 5 10 15

Bpewms 3apsaga, ¢

a) Mpumep Toka Npy 3apsiae NOCTOSIHHBIM TOKOM b) Mpumep HanpsixeHus Npu 3apsife

PucyHok A.2 — TMpumepsb! kpuBbix 3apsga Ni-MH

A.3.2 TemnepaTypHasa KoOMNeHcaunsa BO BpemMsa 3apdaja
3ap;|,u, ynpaenseTca AONO/IHUTENNbHbIM 3apAaHbIM yCTpOVICTBOM no napameTpam, yKa3aHHbIM B 4.5.3.
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MpunoxeHne B
(cnpaBo4yHOE€)

Jeknapauns U3rotoBUTENS O pernpe3eHTaTUBHbIX 06pasuax akkyMy/IsTOPOB A/1S UCMbITaHUS

B.1 [Jeknapauuns M3rotToBuTens A/ UCNbITAHUN MO onpejesieHUN0 3N1eKTPUUYeCKkux paboumx
XxapakTepucTuk

M3rotoButenb XXXX 3asBnseT, 4yTo 418 MOAENbHOro paga akkymynatopos Tvna YYYY (eMKOCTb OT XXX A ¢4 g0
XXX A ¢ u) anekTpuyeckme xapakrepuctukm no M3K 63115-1, M3K 63115-2 nam M3K 62675 (B 3aBUCMMOCTM OT NpuMe-
HMMOCTIN) MOXHO OLEHUTb NO pe3y/ibTataM UCMbITaHUI penpes3eHTaTMBHOro obpasua, B kayecTBe KOTOPOro npeacTas/ieH
akkymynaTtop Tvna NNN (eMKOCTb nnn A *4) ¢ HauxyAwWMMn 3/1eKTPUYECKMUN paboumMy XapaKkTepuUcTUKamu.

B.2 feknapauunsa n3rotToBuTens ANs8 UCNbITaHWW Ha Bo3gelicTBuA ygapa n Buépayuu

M3rotoButenb XXXX 3aaBnseT, Yto AN MOALENbLHOro psaa akkymynatropos tmna YYYY (eMKOCTb OT XXX A ¢4 a0
XXX A BM) CTOMKOCTb Kygapy 1 Bubpaumm no MK 61373 MOXHO OLEHUTb NO pe3y/nibTaTtaM UCMbITaHWii penpe3eHTaTUBHOro

o6pasua, B Ka4ecTBe KOTOpPOro npeactaBfieH akkymynstop Tvna NNN (eMKOCTb Nnn A e u) ¢ HauxyAlei CTOWKOCTbIO K
BO3JECTBUAM yaapa 1 BubpaLmm.
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Mpunoxenne OA
(cnpaBo4HOE)

CBefgeHNsI 0 COOTBETCTBMU CChIJIOYHbIX MEXAYHapoAHbIX CTaHAAPTOB
HaUMOHa/IbHbIM M MEXrocyfapCTBEHHbIM CTaHgapTaM

Tabnuya OA1

O603HayYeHne CCbIJIOYHOTO
MeXayHapoaHoro ctaHgaprta

IEC 60051 (all parts)

IEC 60077-1

IEC 62485-2

IEC 62675

IEC 62902:2019

IEC 62973-1:2018

IEC 63115-1:2020

IEC 63115-2:2021

CreneHb

COOTBETCTBUA

MOD

MOD

IDT

IDT

IDT

IDT

IDT

O603HayYeHne N HaMMeHOBaHNe COOTBETCTBYIOLEro Hau/oHasIbHOrO,
MeXrocyfapCTBeHHOro ctaHgaprta

MOCT 30012.1—2002 (M3K 60051-1—97) «[pnbopbl aHanorosble
nokasbIBalOLLME 3/1EKTPOU3MEPUTESIbHbIE MPSMOro AeNCTBUS U BCMO-
MoraTesibHble 4acTu K HUM. YacTb 1. OnpefenieHnss 1 OCHOBHble Tpe-
60BaH¥A, 06LMe ANs BCEX YacTei»

FOCT 33798.1—2016 (IEC 60077-1:1999) «3nekTpoobopyfoBaHue
XeNe3Ho40pOXHOro NoABUMXHOrO coctasa. Yacte 1. O6upe ycnosus
aKcnayaTauuym U TEXHNUYECKNE YCroBus»

FOCT P M3K 62485-2—2011 «batapen akkyMynAaTOpHble N YyCTaHOB-
Kn 6aTapeiHble. TpeboBaHusa 6e3onacHocTU. YacTb 2. CTaumoHapHble
Gartapen»

FOCT P M3K 62675—2017 «AKKyMynsTOPbl U akkyMy/nsTOpHble 6a-
Tapeu, cofepxalime WeoYHOW 1 Apyrne HEKUCIOTHbIE 3NEKTPONTDI.
FepMeTUYHbIe NpU3MaTUYecKne HUKeNb-MeTanrMapuaHbIe akkyMynis-
TOpbI»

FOCT P M3K 62902—2021 «AKKYMY/IATOPbI W akKyMynATOpHble
6atapeun. TpebGoBaHMA K MapKMpOBKE MO TWUMNY 3/1EKTPOXUMUYECKON
CUCTEMBbI»

FOCT P M3K 62973-1—2021 «TpaHCnopT Xes1e3HoA0POXHbIA. Co-
CTaB NoABwxHOW. BaTtapen gna 3NeKTponUTaHUsi CUCTEM BCMOMOra-
TenbHOro obopyaoBaHus. Yacte 1. O6wwme TpeboBaHms»

FOCT P M3K 63115-1—2020 «AKKyMYyNATOPbI 1 akKyMy/IATOpHble 6a-
Tapeu, cogepxaluue LUeNOYHON Win ApYrMe HEKWUC/IOTHbIe 3/1eKTPO-
NTbl. [epMeTnYHbIE HUKENb-MeTaITTUAPUAHBLIE akKyMy/IATOPbLI U MO-
Oy NS NPOMbILWIEHHOTO MCNonb3oBaHus. Yacte 1 Tpe6osaHus K
MapK1poBke 1 0603Ha4eHno. MeToapl ucnbiTaHuii 4n8 onpegeneHus
paboumnx xapakTepucTmK»

* COOTBeTCTByFOLLI,VIVI HaLl,VIOHaI'IbeIVI cTaHgapT otcyTtcTeyeT. [lo ero npuHATUA pekKoMeHAyeTCs UCMNosb30BaTh nepe-
BO/J Ha pyCCKI/IVI A3bIK JaHHOIo MexayHapoaHOoro craHgapra.

MpumedaHne — B HacTosel TabnvuUe UCMOMb30BaHblI CleAyHoLmMe YCI0BHbIE 0603HAYEHUST CTEMEHU COOT-

BETCTBVSI CTaHAAPTOB:

- MOD — moauduumpoBaHHble cTaHdapThl;

- IDT — npeHTUYHbIe cTaHaapThbl.
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IEC 60050-482:2004

IEC 60050-482:2004/
AMD1:2016

IEC 60050-482:2004/
AMD2:2020

IEC 61373

IEC 61960-3

IEC 62498-1

IEC 62847

ISO 7010

FOCT P M3K 62973-4—2024

Bubnnorpadus

International Electrotechnical Vocabulary (IEV) — Part 482: Primary and secondary cells and
batteries [MexayHapogHbIin anekTpoTexHuueckuii cnosapb (IEV). YacTtb 482. MepBryHbIE U BTO-
PVYHbIE aKKYMYNIATOPbI U 6aTapen]

Railway applications — Rolling stock equipment — Shock and vibration tests (TpaHcnopT xe-
Ne3HoA0POXHBIN. O6opyaoBaHMe A1 NOABWMKHOIO cocTaBa. McnbiTaHua Ha BUGpauuio 1 yaap)

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 (AKKyMynsaTopbl W akkyMynAaTOpHble 6artapew,
cofepXalyme LWEeNOYHON MM ApYrue HEKUC/IOTHLIE 3/1EKTPONUTLI. JINTUEBLIE aKKyMyNATOPbI U
6aTapeun A48 NOpTaTUBHLIX MPUMEHEHMIA. YacTb 3. MpuamaTmyeckne n UMAMHApUYecKne nutme-
Bble aKkKyMy/AaTopbl 1 6aTapen)

Railway applications — Environmental conditions for equipment — Part 1. Equipment on board
rolling stock (XKenesHble goporn. BnusiHue okpyxatowleii cpegbl Ha obopygoBaHue. Yactb L
O6opyfoBaH/e B BaroHe NOABWXHOMO COCTaBa)

Railway applications — Rolling stock — Electrical connectors — Requirements and test methods
(MoaBwxHONM cocTaB XenesHbIxX [Opor. dnekTpuyeckue coefmHutenn. TpebosaHus U MeTofbl
NCMbITAHWIA)

Graphical symbols — Safety colors and safety signs — Registered safety signs (pacmueckne
cMMBOJIbI. LiBeTa 6€30macHOCTM 1 3HakM 6e30macHOCTM. 3aperucTpupoBaHHble 3Haku 6e3onac-
HOCTW)
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