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Mpeaucnosue

1 NOArOTOBNEH HauuoHanbHOM accouuauuein npou3BoAUTENENn MUCTOYHUKOB Toka «PYCBAT»
(Accoumauusa «PYCBAT») Ha ocHOBe COOCTBEHHOIO NepeBoAa Ha PYCCKUIM S3bIK AHITOA3LIYHOW BEPCUM CTaH-
[apra, yKa3aHHOro B NyHKTe 4

2 BHECEH TexHuuyeckum KOMUTETOM NO cTaHaapTusaummn TK 044 «AKKymynsaTtopbl u 6arapen»

3 YTBEP)XOEH W BBEJEH B OEWCTBUE lMpukasom denepanbHOro areHTCTBA MO TEXHUHECKOMY
perynupoBaHuio u metponoruu ot 13 mapra 2020 r. Ne 120-cr

4 Hacroawmin craHaapt naeHTudeH mexxayHapogHomy craHgapty M3K 62619:2017 «AkkyMynsaTopsl
M aKKyMynsiTopHble Batapeu, cogepalme LLENOoYHOW Unu Apyrue HEKMCIOTHBIE AaneKTponuThl. TpeGosaHus
6e30NacCHOCTN ANA NUTUEBBIX aKKYMYNATOPOB 1 BaTtapei Ans NPOMbILLMEHHbIX NpuMeHeHuiny (IEC 62619:2017
«Secondary cells and batteries containing alkaline or other non-acid electrolytes — Safety requirements for
secondary lithium cells and batteries, for use in industrial applications», IDT).

Mpu NPUMEHEHNUM HACTOALLETO CTaHAAPTa PEKOMEHAYETCS MCMONb30BaTb BMECTO CCbINIOYHbIX MEXAY-
HapOAHbLIX CTaHAAPTOB, JOKYMEHTOB COOTBETCTBYIOLLME UM HalUWOHarbHbI€ CTaHAAPTbI, CBEAEHUA O KOTOPbLIX
npueeaeHbl B AOMONHUTENLHOM Npunoxenuu OA.

[ononHutenbHble CHOCKM B TEKCTE CTAHAApTa, BblAENEHHbIE KYpCUBOM, MPUBEAEHbI ANA NOACHEHUS
TeKcTa opuruHana

5 BBEJEH BrEPBBIE

6 HekoTopble NONOXEHWSA HACTOALLEro cTaHgapTa MOTyT ABNATLCA 0ObekTaMM NaTeHTHLIX NpaB. Mex-
AyHapoaHasa anekTpoTexHuyeckas kommuccens (MIK) He HeceT OTBETCTBEHHOCTM 3a uaeHTudumkaumio nogoo-
HbIX NATEHTHbIX NMpas

lMpasuna npumeHeHuss Hacmosuweeo cmarHlapma ycmaHosneHbl 8 cmambe 26 ®edepanbHo20 3aKoHa
om 29 uwHa 2015 2. Ne 162-03 «O cmaHdapmu3auuu e Pocculickoli ®edepauyuu». UHgpopmayus o6
U3BMEHEHUSIX K HacmosuwiemMy crmaH0apmy rnybnuxkyemcs 6 exe200HOM (110 cCOCMOAHUI0 Ha 1 AHeaps meKyuiezo
200a) uHhopMaUUOHHOM yKkaszamene «HayuoHanbHbie cmaHO0apmbly, @ ochuyuanbHbill mekcm u3MeHeHull
U nonpasok — 6 eXeMeCsYHOM UHQOPMaUUOHHOM yKkasamerne «HayuoHanbHbie cmaH0apmbi». B criyyae
nepecmompa (3ameHbl) usiu OmmMeHbl Hacmosuweeo cmaHoapma coomsemcemeyroujee yeedomieHue byoem
onybnuxkoeaHo 8 bnuxalilem 8bilycKe eXemMecsyHo20 UHOopMayUOHHO20 yka3damens «HayuoHarnbHbie
cmaHOapmbi». Coomeemcmeyroujast UHgopmayus, yeeloMiieHUe U MmeKCmb! pa3Mmewjalomes makke 6
UHgopmMmayuoHHol cucmeme obuweeo rnosib30s8aHus — Ha oguyuanbHoMm calime dedepanbHo20 azeHmemesa
10 MEXHUYECKOMY peaynuposaHuto U Memporsnoauu e cemu iHmepHem (www.gost.ru)

© CraHpaptuHdopm, odbopmnenune, 2020

Hacrosiuuin cTaHaapT He MOXET ObITb NOMHOCTBIO UM YaCTUYHO BOCNPOU3BEEH, TUPAXXMPOBAH U pac-
NPOCTpaHeH B Ka4ecTse ouLmManLHOro usgaqns 6es paspelieHus deaepanbHOro areHTCTBa Mo TEXHUYECKO-
MY PErynupoBaHUIO N METPONOTnK
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HALUMWOHANBbHBIN CTAHOAPT POCCUNCKON PEAEPALUMNMU

AKKYMYNATOPbI U AKKYMYNATOPHBLIE BATAPEW, COAEPXKALLME LLENIOYHOWU
Unn aAPYr’me HEKUCNOTHbBIE SNEKTPOJIUTDI

Tpe6oBaHusa 6e30NacHOCTN ANA NIUTUEBLIX aKKYMYIATOPOB U 6aTapen
ONA NPOMbIWSIEHHbIX NPUMEHEeHUIA

Secondary cells and batteries containing alkaline or other non-acid electrolytes. Safety requirements for secondary
lithium cells and batteries, for use in industrial applications

Nara sBeaeHna — 2020—08—01

1 ObnacTb NnpUMeHeHUsA

Hacroawmii ctaHaapt onpeaenser TpebosaHua U METOAbl UCNbITAHUI Ans 6e30nacHou akcnyaraumm
NUTMEBBIX aKKYMYMATOPOB M BaTtapeii, UCNOoMb3yeMblX B NPOMBILLNEHHBIX NPUMEHEHUSX, BKNIOYas cTaLmoHap-
Hble.

Mpu Hanuuumn crangapra M3K, onpeaenaiowero ycnosusa UCNbITaHWN 1 TpeboBaHUA K akKyMynsTopam,
MCMOMb3YEMbIM B CMEeLMarnbHbIX LENSAX, KOTOPble NPOTUBOPEYaT HACTOALWEeMYy CTaHAapTy, NPUOPUTET UMe-
et umerwmnca craHgapt M3K (Hanpumep, cepua craHgaptos [1], kacalowancs A0POXKHbIX TPAHCNOPTHbIX
CpefcTB).

Hwxe npuBeaeHbl HEKOTOPLIE NPUMEPLI NPUMEHEHUI, NCNOMBb3YIOLLUX aKKYMYNATOpLI U 6aTapeu B pam-
Kax HacTosLLero craHgapra:

- CTAUMOHAPHLIE NPUMEHEHUA: TENEKOMMYHUKaLMK, 6ecnepeboiiHble UCTOYHUKKM nuTaHusa (UPS), cucre-
Ma HaKOMMEHUS ANEKTPUYECKON SHEPIUM, NEPEKIIOYEHNE CeTel 00LLEero Ha3HaYeHUs, aBapuiHoOe 3HEepPronu-
TaHue 1 Nogo6HbIE NPUNOXKEHUS;

- OBUXKYLLMECS NPUMEHEHUS: BUMOYHBIM NOTPY34MK, ronbd-kap, aBTOMartuyeckn ynpaBnsemble aBTOMO-
6unu, XXeneaHogopPOXKHbIE Y MOPCKME TPAHCMOPTHbLIE CPEACTBA, 38 UCKITIOYEHUEM AOPOXHBIX.

MockonbKy HaCTOAILLMIA CTaHAAPT OXBaTbiBAET OaTapeu Ans Pa3nuyHbIX NPOMbILLIIEHHBIX MPUMEHEHUN,
OH BKMIOYAET TOMbKO T€ TpeboBaHUA, KOTOPbIE ABASIOTCA OOLLMMU U MMHUMATbHBIMUA AT 3TUX NPUMEHEHUM.

OnekTpuyeckas 6e30nacHOCTb BKMIOYEHA TONbKO B paMKax aHanu3a puckoB, NPeayCMOTPEHHOro B pas-
fdene 8. B OTHOLWIEHUM aeTanein pelleHua npobnem anekTpuyeckon 6e30nacHOCTU HEOOXOAMMO Y4UTbIBATbL
TpeboBaHus cTaHAapTa KOHEYHOTO UCMOMNb30BaHUS.

HacToAwumi craHgapt pacnpoCTPaHAETCA HA aKKyMymnATOPbl U akKyMmynATopHele 6arapeun. Ecnu Gara-
pes pasgeneHa Ha MeHbLuMe YacTu, NOCNEeaHAA MOXET ObITb MCNbITAHA Kak npeacraBuTens barapeun. U3roto-
BUTENb MOXET 406aBUTL B UCNLITYEMbIN 0Bpasel (hyHKLMM, NPUCYTCTBYIOLLME B KOHEYHOI batapee. M3roto-
BMTESb YETKO 3asBIIAET UCMbITYEMbIN 06pasew,.

2 HopmaTuBHbI€ CCbISIKU

B HacTosiLeM cTaHgapTe Mcnonb30BaHbl HOPMATUBHLIE CCbINKU HA CNEAYIOLLIME MEXAYHAPOAHbIE CTaH-
AapTbl U AOKYMEHT. ,D,J’IFI OaTnpoBaHHbIX CCbINMOK crneayeT ucnonb3oBatb TONLKO yKa3aHHOE U3flaHue CCbiNoY-
HOro ctaHgapTa, Ansa HegatupoBaHHbIX CChITOK — nocneaHee nsaaHue, BknioYasi Bce nonpaBku K HEMY:

IEC 62133:2012"), Secondary cells and batteries containing alkaline or other non-acid electrolytes —
Safety requirements for portable sealed secondary cells, and for batteries made from them, for use in portable
applications (AKKyMynsiTopbl M akKyMynATOPHbIe GaTapeu, coaepxalume LWenovYHon U Apyrme HEKUCNOTHbIE

1) 3ameHeH Ha M3K 62133-1:2017 u M3K 62133-2:2017.

U3paHue oduuymansHoe
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anekTponuTbl. TpeboBaHns 6e30NaCcHOCTM AN NOPTATUBHBIX FEPMETUYHLIX aKKyMynsTOpoB U 6atapei n3 Hux
ANA NOPTaTUBHBLIX NPUMEHEHMIA)

IEC 62620:2014, Secondary cells and batteries containing alkaline or other non-acid electrolytes — Sec-
ondary lithium cells and batteries for use in industrial applications (AkkyMynsTopbl U akkyMynsaTopHble 6ata-
peu, coaepxaiime LEenoYyHoNn unu Apyrme HEKUCITIOTHbIE SNEKTPONUTLI. AKKYMYNATOPLI M 6atapen nuTueBble
ANA NPOMBILUMEHHbIX MPUMEHEHWNIA)

ISO/IEC Guide 51, Safety aspects — Guidelines for their inclusion in standards (AcnekTbl 6e30nacHOCTH.
PykosoadLime ykasaHusg No BKIIOYEHUIO UX B CTAHAAPTbI)

3 TepmuHbI M onpeaeneHns

B Hacrosiliem craHgapre npuMeHeHbl TepMmubbl o Pykosoactesy MCO/M3K 51, a Takke cneaytowme
TEPMUHbI C COOTBETCTBYIOLLIUMU ONPEAENEeHUsIMU.

MNCO u M3K BeayT TepMuHonornyeckue 6asbl AaHHbIX ANs UCNONbL30BAHUA B CTAHAAPTM3aUMKU NO cne-
AyIOLMM agpecam:

- Anektponeaunsa M3K: noctynHa Ha http://www.electropedia.org/;

- Mnarcdopma oHnarH-npocmorpa UCO: goctynHa Ha hitp://www.iso.org/obp.

3.1 6e3onacHocTb (safety): OTCyTCTBME HENPUEMMNEMOTO PUCKA.

3.2 puck (risk): CouetaHme BeposITHOCTM BO3HMKHOBEHUA yulepba u TsSwecTu 3Toro yuiepba.

3.3 Bpea (harm): dusunueckuii yLiep6 340pOBbLIO, UMYLLIECTBY UMK OKPYXaloLen cpeae.

3.4 onacHocTb (hazard): [NoTeHumanbHbIN UCTOYHUK Bpeaa.

3.5 ucnonsb3oBaHue no HasHayeHuio (intended use): icnonb3oBaHue NpoaykTa, Npouecca unn ycny-
rM B COOTBETCTBUM CO CrnieyupnkaLmsaMm, MHCTPYKLMSAMU U uHdhopMaumen, NpeaocTaBneHHON NOCTaBLUMKOM.

3.6 pasymHO npepackasyemoe HenpaBuiibHOE UCNofnb3oBaHue (reasonably foreseeable misuse):
Mcnonb3oBaHne npoaykra, npoLecca unm ycnyru TakuM o6pasom, KOTOpbIi HE NPeayCMOTPEH NOCTaBLUUKOM,
HO KOTOPbIW MOXET ObITb pe3ynsraTtoM fnerko NpefckasyemMoro NoOBeAeHUN YenoBeka.

3.7 nuTueBble aKKyMynATOpPbI (aKkymMynartopsbl) (secondary lithium cell, cell): BropuyHbiin aneMeHT, B
KOTOPOM 3neKTpuyeckas 3Heprus BO3HUKAET BCNEACTBUE peakLUi BHEAPEHUA/M3BNEYEHUI UOHOB NUTUA UNU
peakuuin OKUCIIEHUA U BOCCTAHOBMEHUA NUTUA HA OTPULATENBHOM U MOSNOXUTENLHOM 3MEKTPOAaX.

MpuMeYaHue — AKKYMYNATOP COAEPXKUT SMEKTPONUT, COCTOSLLMIA U3 CONKU NIUTUS U OPraHUYECKOro pacTBOpU-
Tens, B XWUOKOW, 3aryLleHHOR Unu TBepaoi hopMe, U MeTanIn4ecknii Kopnyc unm o60nouKy U3 NaMUHUPOBAHHOW MITEHKM.
OH He roToB K UCMorb30BaHuto B NpuUnoXeHWn, NOCKOINbKY elle He OCHalleH BHeLLHUM KOpnyCcOM, BEIBOAHBIMU pasteMamu
1 SNEKTPOHHBIM YCTPOWCTBOM YMpaBneHns.

3.8 onok akkymynaTopoB (cell block): Mpynna akkymynsaTopoB, COEAMHEHHbIX B NapanmnenbHylo KOH-
durypauuio, cogepxailan unum He coaepkallas 3aluuTHble YCTpOWCTBa (Hanpumep, NpesoxpaHuTenu unu
PTC") u ycTpoiicta cBopa AaHHbIX.

MpuMeyaHue— Bnok akkyMyrnsaTOPOB He FOTOB K UCMONb30OBAHMIO B NPUMNOXEHUM, MOCKOMBKY ellie HE OCHALLEH
BHELLHWM KOPMYCOM, BEIBOAHEIMY pasbeMaMi U SNEKTPOHHBIM YCTPONCTBOM YNpaBneHus.

3.9 moaynb (module): Mpynna akkymynsTopoB, COEAMHEHHbIX APYr C APYIOM B MOCneaoBaTerbHOM
n/unu napannensHoN KOHMUrypaLum, COAEpKaLlasa unmu He coaepkallas 3almTHbIe YCTPOUCTBa (HanpuMep,
npeaoxpaHutenu unu PTC) u ycTporictea cbopa AaHHbIX.

3.10 GartapelHbIi 6nok (battery pack): HakonuTtenb SHepruu, KOTOpbIii COCTOMT U3 OAHOMO UMW He-
CKOMNbKMX 3NEKTPUYECKU COEANHEHHbIX aKKyMYNSATOPOB UMU MOZYreEi.

MpumevaHus

1 Briok UMeeT ycTpoicTBO cOopa AaHHLIX, KOTOpoe MPefoCTaBnAeT UHopmaLuio (HanpuMep, o HanpsKeHUU) B
GaTapeiHyto cucTemy.

2 Brok MOXeT UMETb 3aLUTHLINA KOpryc U OblTh CHabXeH coefjMHUTENbHBIMU BEIBOLAMU UMW APYTUM COefiUHUTENb-
HbIM YCTPOINCTBOM.

3.11 barapenHas cuctema (6arapes) (battery system, battery): Cucrema, cocrosiLias us ogHoro unm
HECKOSNBKUX aKKyMyMATOPOB, Moaynei unu 6arapeinHbix 6nokos.

1) PTC — mHoz0pasoso cpabambisarouuti caMosoccmarasnusaiouiicss npedoxpaHument Ha NpeebiLeHUe moKa
u memnepamypai.
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MpuMmeyaHus

1 BaTtapeiiHas cucteMa UMeeT CUCTEMY KOHTPOMS W yNpaBneHus AN OTKIIOMEHMs B CnyYae nepesapsifa, Npesbl-
LIeHUA ToKa, Nepepaspsiia u neperpesa.

2 OTkniodeHne B criyyae nepepaspsiia He AiBnsieTca 06a3aTenbHbIM, €CNM €CThb COoMalleHne Mexay U3rotoBute-
neM akkymynsitopa U notpebutenem.

3 barapeitHas cucteMa MOXET UMETb YCTPONCTBa OXNaXAeHUs UNK nogorpesa.

3.12 cuctema KOHTpoOnA v ynpasneHus 6arapeei; CKY (battery management system; BMS): 3nek-
TPOHHas cucTeMa, CBsisaHHasi ¢ baTapeeii, koTopas UMeeT (YHKLUM OTKIIOYEHUs! B Criyyae nepesapsiaa, npe-
BbILLEHUS TOKA, Nepepaspsaa U neperpesa.

MpuMmeyaHus

1 CKY KoHTpornupyeT u/unu ynpaeBnseT cocTosiHueM Gatapeun, paccuuThLIBAET BTOPUYHLIE AaHHbIe, NepeaaeT 3Tu
AaHHble W/WUnKn KOHTponUpyeT okpyxeHune Batapen ansa obecneveHnsa 6esonacHocT, pabounx XxapakTepucTUk u/unu cpoka
cnyx6bl 6aTapen.

2 OTknioyeHne B crniyyae nepepaspsga He sIBMsieTca 06a3aTenbHbIM, €CNW €CThb COMalleHne Mexay U3rotoBute-
neM akkymynsitopa u notpebutenem.

3 ®yHkyun CKY MoryT 6bITb NepefaHbl GaTapee unu o6opyaoBaHuio, koTopoe uUcrnonbsyer 6atapeto (CM. pUcy-
HOK 5).

4 CKY MOXHO pa3fienuTb 1 pasMecTUTb YacTU4HO B 6aTapeitHom Gnoke n 4YacTu4HO B 06opyaoBaHum, KOTOpoe Uc-
nonb3yet 6aTapeto (CM. PUCYHOK 5).

5 CKY uHorga Taioke HasbliBatoT BKY (6nok KOHTPONS 1 ynpasneHus).

3.13 yrteuka (leakage): Buaumbiit BbIX04 XXMAKOTO 3NEKTPONUTA.

3.14 co6poc (venting): BbicBOOOXaEHUE U3OLITOYHOrO BHYTPEHHErO AABSIEHUS U3 aKKyMynsiTopa, Mo-
ayns, G6araperiHoro 6noka unu 6atapenHoi cucteMbl Takum 06pa3oM, YTOObI NPeaoTBPaTUTL Pa3pbiB UMK
B3pblIB.

3.15 paspsbiB (rupture): MexaHnyeckoe paspyLueHue Kopnyca akkymynatopa unu 6atapeu, Bbi3BaHHOE
BHYTPEHHEMN UMW BHELLHEN NPUYUHON, NPUBOAALLEN K 0OHAXXEHUIO UNKU Pa3nNUBY MaTepPUanos, HO He BbIOPOCY.

3.16 B3pbIB (explosion): ABapus, BO3HUKAIOLWWAsA NPU Pe3KOM OTKPbITUM KOHTEMHEPA akKyMynsAaTopa unm
Kopnyca 6atapeu, CONpoBOXAAIOLMMCA CUNbHBLIM BbIBPOCOM TBEPALIX KOMMNOHEHTOB.

Il pnMmevyaHne — I'IpM ITOM Bbl6paCbIBaPOTCF| TakkKe XUAKOCTb, ra3 U AbiM.

3.17 BocnnameHeHue (fire): BoiOpoc nnaMmeHun OT akkymynsitopa, moayns, 6araperiHoro 6noka unm 6a-
TapenHon CUCTEMBI.
3.18

HOpPMUpPOBaAHHAA eMKOCTb (rated capacity): 3HayeHuMe eMKOCTM akkyMmynsaTropa unu 6artapewu, nony-
Yaemoe Npu onpeaeneHHbIX YCNOBUAX U OObABNEHHOE M3rOTOBUTENEM.

MpumeyaHue — HopMpoBaHHass eMKOCTb — 3TO KONTMYECTBO anekTpudyecTsa C,, A- Y, 3asBlNeHHOe U3roTo-
BUTENeM, KOTOpOe OfWH akkyMynsATop unu batapes MOXeT oThaTb NpU N-4acoBOM paspsfe Npu 3apsae, XpaHeHuu U
paspsage npu ycnoBusx, ykazaHHbelX B 6.3.1 MOK 62620:2014.

[UcTounnk: MOK 60050-482:2004, 482-03-15, mogudumumpoBaH nytem gobasneHus npumeyaHus.]

3.19 BepxHuUi npeaen HanpspkeHus 3apsaaa (upper limit charging voltage): Hanbonbluee HanpsbkeHue
npu 3apsiae B paboyein 30He akKKyMynATopa, yka3aHHOEe U3rOTOBUTENEM akKyMymnsaTopa.

3.20 makcumanbHbIN TOK 3apsaga (maximum charging current): MakcumanbsHbIi TOK 3apsiaa B pabovei
30HEe aKKyMynaTopa, ykasaHHbIA U3roToBUTENEM akkymynsaTtopa.

3.21 TennoBom pa3sroH (thermal runaway): HeKOHTPONMPYEMOE MHTEHCUMBHOE NOBLILLEHUE TEMMEpPATY-
pbl akKyMynaTopa, 00yCnoBMEHHOE 3K30TEPMUYECKON peakumen.

3.22 HnxHuMK npepgen HanpskeHua paspaga (lower limit discharging voltage): MuHumanbHoe Hanps-
XKEHWe pa3psaa, ykazaHHOe U3roToBUTENEeM akkymynsaTopa.

4 [onyckn namepeHus napameTpoB

O6LLasa TOYHOCTb KOHTPONMPYEMbIX UM U3MEPSAEMbIX 3HAYEHUI OTHOCUTENBLHO 3a4aHHbIX UK haKkTU-
YECKMX NapamMeTpoB A0MKHA ObITh B Npeaenax Crneaylowmx 40nyCKoB:

a) £ 0,5 % ana HanpsHKeHus;

b) £ 1 % ansa Toka;
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C) £ 2 °C aona Temneparypsl;

d) £ 0,1 % AanA BpemeHu;

€) £ 1 % Ana maccel;

f) £1 % anAa pasMepos.

3TU AONYCKM BKNIOYAIOT COBOKYIMHYIO TOUHOCTb M3MEPUTENBHLIX NPUBOPOB, MCMONb3yEMbIX METOA0B W3-
MEPEHUA N BCE APYrME UCTOMHUKM MOTPELLHOCTEN B Npoueaype UCbITaHUSA.

Moapo6Has uHdopmauyusa 06 ucnonbayeMmbix Npubopax AomMKHA NPUBOANTLCA B NMOGOM oTyeTe o pe-
3ynbrartax UCNbITaHUm.

5 O6wume Bonpockbl 6e3onacHOCTU

5.1 O6wue nonoxeHun

Be3onacHOCTb NUTUEBLIX aKKYMYTSITOPOB U aKKyMYNATOPHbIX 6aTtapeli TpebyeT pacCMOTPeHUs ABYX BU-
AO0B YCNOBUI NPUMEHEHUA:

a) UCNONb30BaHWE N0 HA3HAYEHMIO;

b) pasymMHO npeackasyemoe HenpasuIribHOe UCMONb30BaHNE.

AKKYMynsaTopbl u 6arapeun AOmKHbI ObITb CKOHCTPYMPOBAHLI U M3FOTOBMEHbI TakKUM 06pa3oM, 4ToObl OHK
6binn 6e3onacHbl B YCNOBUAX KaK MCMONb30BAHMA MO HA3HAYEHMIO, TaK U Pa3yMHO NpefckadyeMoro Hemnpa-
BWNbHOTO MCMONb30BaHUS.

AKKYMYNSITOPbI MU aKKyMYNATOpHbIe 6aTapen, UCnonb3yemble N0 Ha3HAYEeHUIO, AOMKHbI BbITh HE TOMbKO
Ge3onacHbIMK, HO M OCTaBaTbCA NOMIHOCTLIO paboTOCNOCOBHBLIMK.

JlonyckaeTtcs, UTO aKKyMynsiTopbl unu 6arapeu, NnoaeBeprwmeca HenpasubHOMY UCNOSIb30BAHUIO, MOTYT
He cbyHKUMOHMpoBaTb. OHAKO AaXe ecnu Takas cutyauus NPOMCXoauT, OHU HE AOSMKHbI NPEACTaBNSATb HU-
KaKOW 3HAYUTENbLHON OMNaCHOCTMU.

MoTeHyuanbHbIE 0NACHOCTU, KOTOPLIE SABMISAIOTCA NPeAMETOM HACTOALLEro ctaHaapra:

a) BOCnnamMeHeHue;

b) B3pbIB;

C) KPUTUYECKOE AMEKTPUYECKOE KOPOTKOE 3aMbIKaHUEe U3-3a YTEHYKM U3 aKKyMYNATOpa 3NEKTPOnuTa;

d) BbIBPOC, KOTOPLIN HENPEPBLIBHO BbIMNYCKAET NIErKOBOCMNAMEHSIOLLMECS rasbl;

€) paspbiB Kopnyca akkymynsaTopa, Moayns, 6arapeiiHoro 6noka u 6arapeiiHol CUCTEMbI C BbIXOAOM
BHYTPEHHWUX KOMIMOHEHTOB.

CooteercTBue TpebosaHuAM 5.1—5.6 npoBepsAOT C NOMOLLbLIO UCMLITAHUIA, YCTAHOBIEHHbIX B pasae-
nax6, 7 n 8, n coobpasHo COOTBETCTBYIOLLEMY CTaHaapTy (CM. pasaen 2).

5.2 Mposoaga n nsonauusa

MpoBoAa v UX U30NAUMA JOMKHbI BbIAEPXKMBATL MAKCUMAalbHOE 0XXMAAeMOoe HanpshkeHue, ToK, TeMne-
paTypy, BbICOTY U BMaXXHOCTb. KOHCTPYKLUMA NPOBOAKK AOMMKHA ObITh TAKON, YTOObLI MeXay NPOBOAHUKAMMU NOA-
AepX1Banuch Haanexawuye 3a3opbl U PpaccTosiHMA. MexaHu4eckasi LeroCTHOCTb BCel GaTapeiiHoi CMCTEMBI
(akkymynarop/moayns/CKY) u ee coeaguHEHUs 4OMKHbI ObITb JOCTATOMHBIMU ANS MPOTUBOCTOAHUS YCIIOBUSIM,
BO3MO>XHbIM NPU Pa3yMHO NpeackasyemMoM HenpaBUbHOM UCTONb30BaHUN.

5.3 Copoc

Kopnyc akkymynstopa, Moaynsi, 6atapeiHoro 6rnoka u 6atapeiHoi cuctembl gormkeH o6ecrneynBarb
yHKLMIO cOpoca AaBNeHWs, KOTOPasi MCKITIOYAET pa3pblB UNK B3pbIB. ECnu Ana noaaepku akkymynsTopoB
BO BHELLUHEM KOPMyCe UCMONb3YETCA MHKANCYNALMS, TO TUN MHKANCYMsAHTa U CNocob MHKaNCynsauunu He AOmK-
Hbl MPUBOAUTL K Neperpery 6aTaperiHoin CUCTEMbI BO BpeMsi HOpMarnbHOI paboTbl U NPensaTCTBOBaTL cOpocy
JaBneHus.

5.4 YnpaBneHue TeMnepatypoin, HanpsXXeHueM, TOKOM

KoHcTpykums Gatapeit He AOMKHA AOMYCKaTb aHOMAaslbHOro MOBbILLEHUS TemnepaTypbl. BatapeiHble
CUCTEMbI AOMKHbI ObITb CKOHCTPYMPOBAHbI ANA paboThl B Npeaenax 3Ha4YeHW HanpsbkeHun, TOKOB U TeM-
neparyp, yCTaHOBIIEHHbIX M3rOTOBUTENEM akkymynstopa. BatapeiiHble CMCTEMbI JOMKHbI ObiTb CHaBXeEHbI
TEXHUYECKMMM YCNOBUSIMA M MHCTPYKUMSAMU NO 3apsigke Ansi npoussoauTenein obopynoBaHus, 4Tobbl COOT-
BETCTBYIOLLME 3apsAHbIe YCTPOWCTBA Obiny CKOHCTPYUPOBAHbI Tak, UTOObI NoAAepMBaThL 3apsaj B npegenax
YCTaHOBMEHHbIX OTPAHUYEHNI MO HANPSHKEHUIO, TOKY U TeMnepaType.

4
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MpuMedaHune— Mpu HEOGXO[UMOCTI MOTYT BbITb MCMOMNB30BaHbl CPEACTBA ANA OrpaHNYEHUsi Toka BO BPEMS
3apspa v paspsifa 4o 6e30nacHoro ypoBHs.

5.5 BbiBOAHbIE KOHTaKTbI 6aTapeitHoro 6noka u/unu 6arapeiHon CUCTEMbI

BbIBOZHbBIE KOHTAKTLI JOSKHBI UMETL YeTkoe 00603Ha4YeHne NONSAPHOCTU Ha BHELUHEN NOBEPXHOCTHM BaTa-
peitHoro 6rnoka unu 6atapeiHoi CUCTEMbI.

MpumMeyaHune — Wcknioderune: barapeliHele 6noku ¢ BHELWWHUMKU pa3beMaMy € KIToHoM, npefHasHaveHHbIMU
ANA NOAKITIOYEHUSA K KOHKPETHBIM KOHEYHBIM NPOAYKTaM, He TpebyloT MapKUpoBKM NONAPHOCTH, €CN KOHCTPYKLMA BHELU-
Hero pasbemMa npefoTBpallaeT obpaTHYH NONSAPHOCTL COeAUHEHUNA.

Pasmep 1 dopma BbIBOAHbIX KOHTAKTOB AOMXHbI rAPaHTMPOBATb, YTO OHWU MOTYT MPOMYCKaTb Makcumarnbs-
HbI OXXMAAEeMbI TOK. BHELIHME KOHTaKTHbIE NOBEPXHOCTU BbIBOAHLIX KOHTAKTOB (POPMUPYIOTCA U3 3MEKTPO-
NPOBOASALLMX MATepuanoB G XOPOLUEH MeXaHW4eCKOW NPOYHOCTLIO M KOPPO3UOHHON CTOMKOCTbIO. KOHTaKTbI
BbIBOAOB AOMKHbI ObiTh pacnonoXeHbl Takum 06pa3omM, YTo6Gbl CBECTU K MUHUMYMY PUCK KOPOTKOTO 3aMblKa-
HUSA, HAaNpUMep, C NOMOLLLIO METANNMYECKUX MHCTPYMEHTOB.

5.6 MoHTax 6aTapeiHbIX CUCTEM U3 aKKYMYNATOPOB, Moayriei unm 6arapeiHbix 6510k0B

5.6.1 OO6wWwuKe nonoxeHus

MoHTax 6aTapeiHbiX CUCTEM U3 aKKyMyNATOPOB, MOAYNEN unu GatapeiHbix GrNOKOB AOMKEH NPOBO-
AWTbCA C cobrniogeHmeM cneayowmx npasun Ans o6ecnevYeHns agekBaTHOrO CHUMXKEHNUS PUCKOB, CBA3AHHbLIX
¢ GaTapeinHon CUCTEMOIA:

- kakpas BatapeiiHasa cuctema AomkHa UMEeTb HE3aBUCUMBIi(ble) MeTOA(bl) KOHTPONA U 3aLUUTHI;

- UBroTOBUTENb akKKymynatopa AO0JDKEH NpeacTaBuTb peKoMeHAauun OTHOCUTENbHO npeaernbHbIX 3Ha-
YEHUIN TOKA, HANPSDKEHUSI U TEMNEPATYPbI, YTOObI M3rOTOBUTENBL/KOHCTPYKTOP BaTapeiHol CMCTeMbl MOT 00e-
CNEYUTb HAAMEXALLYIO KOHCTPYKLMIO U COOPKY;

- BaTtapew, npeHa3Ha4YeHHble AN BbIDOPOYHOrO paspsga 4acT NOCneaoBaTenbHO COEAMHEHHbIX ak-
KYMYMSATOPOB, JOJDKHbI BKMIOYaTL OTAENbHbIE CXeMbl ANs NPEA0TBPALLEHNS NEPENOSTIOCOBKU aKKyMynsTOpOB,
BbI3BAHHOW UX HEPABHOMEPHLIM Pa3psaoM;

- C Y4€TOM BUAA NPUMEHEHUA KOHEYHOrO YCTPOICTBA Npu HeoOXoAUMOCTU 00aBNAIOT COOTBETCTBYIO-
LLUME KOMMOHEHTbI 3aLUTHON CXEMBI.

5.6.2 KoHCTpyKLUA 6aTapelHOM CUCTEMbI

KoHcTpykumns 6aTapeitHoii cucteMbl AomkHa obecneynBaTth BbINONIHEHUE hyHKUMW ynpaBneHus Hanps-
KeHMeM Takum obpa3om, 4Tobbl HanpskeHne Nboro akkymynstopa unm 6rnoka akkyMynsaTopoB He NpeBbl-
LUAano 3Ha4YeHUs1 BEPXHEro npeaena 3apaaHoro HanpsHKEHUS, YKa3aHHOTO M3rOTOBUTENEM aKKyMYNATOPOB, 3a
UCKIIOYEHWEM CIy4aeB, Korga CTauuoHapHbIE UMK NMOABUXKHBIE YCTPOWCTBA, NPUMEHSIIOLWME BaTapeiiHyio Cu-
cTemMy, camu 06ecneynBaloT 9KBUBANEHTHYIO (DYHKLIMIO YTIPABIEHUS HAMPSDKEHUEM.

Ha ypoBHe GaTapeiiHoi cucTembl n3rotoButenem 6arapei 4OMmKHO ObITb YYTEHO cneayloLlee:

- Ansa 6aTapenHon CUCTEMbI, UMEIOLLEN NOCNeAoBaTeNbHOE COEAUHEHNE aKKyMYNATOPOB, MOAYNER unu
GaTtapeinHbix 6rOKOB, peKOMEeHAYETCS, YTOObI HanpsHkeHUe Moboro U3 akKyMynaTopoB uUnu 6arapenHbix 6no-
KOB HE MPEBLILLIANO BEPXHErO 3HAYeHUS npeaena 3apsaaHoro HanpsHXeHUs, yKasaHHOTO U3rOTOBUTENEM aKKy-
MYIIATOPOB, NYTEM KOHTPONSA HAMPSXKEHUS KAXKAOrO OTAENbHOr0 akkymynsitopa unu 6rnoka akkyMynsiTopos.

5.7 Paboyan 30Ha TIUTUEBLIX aKKyMYJIATOPOB U 6aTapeiiHbIX CUCTEM, Tpebyeman aAnsa ux
6e3onacHoOro MCNosb30BaHUA

M3roToBUTENb aKKyMYIIATOpa JOIKEH ykasaTb pabouylo 30HY akkymynstopa. MarotoButens Garapeu
[AOJKEH CKOHCTpyMpoBaTh GaTapeliHble CUCTEMbI B COOTBETCTBUM C paboyeii 30HON akkymynsTopa. Onpeae-
neHve paboyert 30HbI aKKyMynsaTopa 0ObsICHAETCS B MPUMOXKEHUM A.

5.8 MnaH kavecTBa

Marotosutene GatapeiiHoi cucTeMbl AOMKEH MOATOTOBUTL W peaniv3oBaTh MMaH KayecTsa, KOTOPbIN
onpegenseT npoueaypel KOHTPONS MaTepuanos, KOMNOHEHTOB, aKKyMynsTOPOB, MoAyIeil, baTtapeiHbix 6no-
KOB U BaTapenHbiXx CUCTEM U OXBaTbIBAET BCE CTaAUM MPOM3BOACTBA KaXAOro TUMa akkymynsTopa, Moayns,
GarapeiiHoro 6rioka u 6arapeliHoii cuctembl (Hanpumep, [3] u T. n.). MNpousBoaUTENN AOMKHbLI NMOHUMATL CBOU
TEXHOMOTUYECKNE BOSMOXKHOCTMN U BHEAPATb HEOOX0AMMbIE MEXAHW3MbI KOHTPOSSA 3@ TEXHOMNOTMYECKUMM NPo-
Lieccamu, Tak Kak OHW BIMALOT Ha 6e30MacHOCTbL NPOAYKLUN.
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6 YcnoBuA TUNOBbLIX UCMILITAHWIA

6.1 O6uMe nonoxeHusA

BarapeiiHas cuctema, ucnonbayemas 3a npeaenamu paboyen 30Hbl, MOXET NPEeACTaBNATbL ONACHOCTb,
UCXOAALLYIO OT aKKyMynsaTopoB unu 6atapeii. Takue pucku HeoBX0aUMO yuuTbIBaTb NPU NOAFOTOBKE MnaHa
ucnbiTaHun ux 6e3onacHoOCTu.

WcnbiTatensHoe 060pyaoBaHue AOMKHO 06naaarh 4OCTATOMHON NPOHMHOCTLIO KOHCTPYKLUMM U UMETL CU-
CTEMY NOXapPOTyLLUEHUA ANns Toro, YToObl BblAEPKaTh YCNOBUS U3OLITOMHOTO AABREHUA U BOCNNAMEHEHUs,
KOTOPbI€ MOTYT BO3HUKHYTb B XOZ1€ UCMbITaHWIA. [MoMeLLeHne AOMKHO UMETb CUCTEMY BEHTUNALUKN ANSA yNaB-
NUBAHWA U yaarneHus rasa, KoTopbii MOXET 0bpa3oBaTbCsl B X04€ MUCNbITaHWI. Tam, rae ato HeoBxoaumo,
cne,qyeT Yy4uTbiBaTb ONACHOCTb BbICOKOIO HaI'IpFI)KeHI/Iﬂ.

Mpenoctepexenue: MPU UCTIbITAHUAX, MPUBEAEHHDBIX B HACTOALLEM PA3JEJE, UCMNOJIb-
3YIOT NMPOLIEAYPbI, KOTOPLIE MOIYT NMPUBECTU K BPELLY, ECJIU HE BY-
AYT NPUHATbI COOTBETCTBYIOLLUE MEPbI NPEAOCTOPOXHOCTW.

UCMNbITAHNA AOMKHbI NPOBOAUTLCA TOJIbKO KBANIM®PULIMPOBAHHDI-
MU N OMNbITHbIMA CNELIMANTUCTAMU, UCNONBL3YIOWUMU HAONEXA-
LLYIO 3ALLNTY.

Ansi NPEAOTBPALLEHNST OXXOroB CINEAYET COBJIOAATb OCTOPOX-
HOCTb B OTHOLUEHWU TEX AKKYMYJIATOPOB U BATAPEU, KOPITYCA
KOTOPbIX MOIYT B XOAE UCNbITAHUN HAFPEBATbLCA CBbILLE 75 °C.

6.2 Buabl ucnbiTaHui

McnbiTaHna NpoBOAAT Ha akKymynsTopax unu 6arapesix, ¢ AaTbl U3rOTOBMEHWUA KOTOPbIX NPOLUIO HE
bornee LIECTM MECALEB, C Y4ETOM UX KONMYeCTBa, yKa3aHHOro B tabnuue 1. AKKymynaTtopbl unu 6arapeu,
3apskeHHble no 7.1, npu paspaae nocTosiHHLIM TOKOM 0,2 /i, A, A0 YKa3aHHOTO KOHEYHOTO HamnpshkeHNs Npu
Temnepartype okpyxatowen cpeabl (25  5) °C, 4OMmKHbI OTAaBaTb EMKOCTb HE MEHEE HOMUHANbLHOW. 3TO NoA-
TBEPXKOEHUE €MKOCTU MOXET ObITb CAENaHO M3rOTOBUTENEM B UCTbITAHUAX Npu oTrpy3ke. [ina Gatapeu em-
KOCTb MOXET ObITb paccuMTaHa Ha OCHOBE U3MEPEHMSA €MKOCTU aKKyMYISITOPOB B UCMbITAHUSIX NPU OTrPy3Ke.

Ecnu He yka3aHO UHOE, UCMbITAaHUA NPOBOAATCA NPU TEMNEepaType oKkpyxatoLuei cpeabl (25 £ 5) °C.

MpuvMedaHWe — YcnoBuA UCNBITaHUIA NpeAHa3Ha4YeHbl TONLKO AN TUMOBLIX UCTIBITAHWIA U HE Nogpa3yMeBaloT,
YTO MCMONB30BaHME MO HasHa4YeHUIo BKITKOHaeT B cebs pa60Ty B 3TUX yCNOBUAX. I'Ipe.qen B WeCTb MecdleB BBOAUTCA ANA

CPaBHUMOCTU MCMBITAHWIA M HEe MOAPasyMEBaET, YTo Ge30MacHOCTL aKKyMYIISITOPOB U GaTapeiiHOi CUCTEMBI CHUXAETCA
nocne LWecTn MecsiLes.

Tabnuya 1— ObbeM BbIGOPKM ANA TUNOBLIX UCNBITAHUIA

Buapl ucneitaHnin UcnbiTyeMblii o6pasey
BatapeiiHas
Mpynna VichbaHme AKKymynsaTop cuctema
(cM. npumevaHue 1) (cM. npumeva-
Hue 2)
UcnbiTaHne 6esonacHocTn | 7.2.1 BHellHee KOPOTKOe 3aMblkaHue R —
npoaykta (6e3onacHocTb -
akkymynsTopa u Gatapeii- | /-2-2 [uHamuqeckuit ynap R -
HOW cucTemsbl) (cM. npuMeyarme 3)
7.2.3 MapeHue R R
7.2.4 TepMudeckoe Bo3geiicTeue R —
7.2.5 lMNepe3apan R —
(cMm. npumevaHnue 4)
7.2.6 TpuHyauTENbHLIA pa3pag R —
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OkoHYaHue mabnuyp! 1

Bugkl ucneitaHuii UenbiTyeMbiit oGpasel
BarapeliHas
Mpynna VchbITanve AKKYMynaTop cuctema
(cM. npumevaHue 1) | (cM. npumeva-
Hue 2)
MenbitaHne GesonacHocTn | 7.3 PaccMoTpeHue 7.3.2 BHyTpeHHee R* —

npogykta (6e30nacHOCTb | BHYTPEHHEro KOPOTKOro | KOPOTKOe 3aMblkaHue
aKkkymynsitopa u 6atapei- | 3amblkaHuA (BelbepuTe

HO/ cucTeMbl) OLVH 13 BapnaHToB) 7.3.3 PacnpocTpare- - R
HWe Bo3ropaHust

McenbiTaHne GesonacHocTu | 8.2.2 YnpasBneHuWe HanpseHUeM npu nepesapage —

npu pabote (6e3onacHOCTb
GaTapeiiHoii cucTeMb!) 8.2.3 YnpaBneHue TOKOM Npu nepesapsige —

8.2.4 KoHTponk neperpesa —

R — obaszaTenbHbli (MUHUMYM 1 06paseL).
R* — oBsasaTenbHbIi. Konndiectso obpasLios cM. 8.3.9 M3K 62133:20121.
«—» — HeobaA3aTeNbHbIA N HENMPUMEHUMBIH.

MpuMeyaHuqa

1 M3aroToBWTENb MOXET UCMONB3OBAaTL «BOK(M) akKyMynsATOPOBY» BMECTO «akKyMynaTopa(os)» npu nobom uc-
MbITaHUKW, KOTOPOE B HACTOSLLIEM CTaHAapTe TpebyeT «akkyMynsaTop(bl)» B kadecTse ucnbiTyemoro obpasya. Msrotosu-
Tenb YeTKO 0ObABNAET UCTbITYEMBIA 0Bpasel) ANS Kaxgoro UcneITaHns.

2 Ecnu 6aTapeiiHasi cucTemMa cocTouT u3 Gonee Menkux YacTel, TO Takasd YacTb MOXET ObiTb UCNONb30OBaHa B
KavecTBe UCMbITYeMOoro obpasiLia Kak npefcTaBuTens nonHopasMepHoi 6atapeiHoit cucteMsl. [pU UCNBITaHUM B HEro
MoryT GbiTb JoGaBreHsl PyHKLMK, UMetoLMecs B NofHopasMepHoii GatapeliHoit cucteme. UarotoButens nogpobHo
ONUCLIBAET UCMBbITYEMLI 0bpasel,.

3 LunuHapudeckunii akkyMymnaTop unm 6ok akkyMynaTopoB: O4HO HanpasneHue, NpusMaTuieckuii akkyMynsaTop
1N BrNoK akKyMynsTopoB: ABa HanpasneHus.

4 WcnblTaHWe NpoBOAST € TeMU BaTapeiiHblMM cucTeMaMu, KOTopble cHabXeHbl TONbKO OAHUM YCTPOACTBOM 3a-
LMTEI UMK yNpaBneHua ANsS KOHTponsa HanpsXeHUs sapaga.

7 MeToabl UCNbITaHUA U TpeboBaHuA

7.1 Mpouenypsl 3apsga Ana UCNbITaHUA

Ho Ha4ana 3apsiga Gatapes AomkHa GbiTb paspsikeHa NOCTOAHHLIM TOKOM 0,2 1, A, A0 3aaHHOTO KO-
HEYHOro HanpsX>XeHUA NpU TemnepaType okpyxatowen cpeasbl (25 £ 5) °C.

Ecnu B HacToAwWwEeM CTaHAapTe He yKasaHO UHOe, akKKyMynaTopbl Ui 6atapen AoMmkHbI ObiTb 3apsHKEHbI
npu TeMmneparype okpyxatowen cpeabl 25 °C MeToa0M, yKasaHHbIM U3rOTOBUTENEM.

MpumeyvaHuna

1 Toku 3apsaa U paspsaa ANS UCNbITaHWA 6a3UPyIOTCA Ha BeNIMUMHE HOMUHANBHON eMKkocTH (Cp,, A-4). 3T ToKM
BblpaxaloTcsl kak kpaTHele /i, A, rae: I, A= C, A-4/1 4 (cm. [4]).

2 BatapeiiHaa cucTema, KOTopas He MOXeT ObiTb paspskeHa NocTosiHHBIM TokoM 0,2 1, A, aomkHa ObITb paspsixe-
Ha TOKOM, yKa3aHHbIM W3roToBUTENEeM.

7.2 Pa3yMHO npeackasyeMmoe HenpaBusibHOe UCNONb30BaHUue

7.2.1 UcnbiTaHue Ha BHeWHee KOPOTKOe 3aMblKaHue (aKKyMyrATOpP WU GNoK aKkKyMymnsiTOpoB)

a) TpeboBaHus

KopoTkoe samblkaHue Mexay NONOXUTENbHLIM U OTPULATENbHLIM BbIBOAAMMW HE [OIDKHO MPUBOAUTL K
BOCMNMaMEHEHUIO UK B3PbIBY.

1) B yacmu, kacaroweiics Hacmosuweao cmandapma, 3ameHeH Ha MOK 62133-2:2017, ¢ komopom daHHbitl yHKm
umeem Homep 7.3.9.

7
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b) UcnbiTanune

MONHOCTBLIO 3apsPKEHHBbIE aKKYMYNSATOPbLI XPaHAT Npu TeMneparype okpyxaiwwen cpeabl (25 + 5) °C.
Kaxkabiin akkymynsaTop 3atemM 3akopayuvBaloT, COeAUHUB NOSIOXMTENbHbLIA U OTPULIATENbHLIA BbIBOALI NPOBOA-
HUKOM ¢ 06wmmM conpotusneHuem (30 £ 10) MOM.

AKKYMYJISITOPbI I0DKHBI OCTABaTbCA B 3TOM COCTOSIHUM B Te4eHue 6 4 unu Ao Tex nop, noka Temnepary-
pa kopnyca He cHu3uTcs Ha 80 % OT MakCMMarnbHOro NOBLILLIEHUS TEMMEPATypb!, B 3aBUCUMOCTU OT TOrO, UTO
NPOU3ONAET paHbLLE.

¢) Kputepun npuemMku

OTcyTCcTBME BOCMNIAMEHEHUS!, OTCYTCTBUE B3PbIBA.

7.2.2 UcnbiTaHue HA AMHAMUYeCKUi yaap (aKKyMynsaTop urnm 65ok akkyMynsaTopoB)

a) TpeGosaHus

Bo3sgeincteue Ha akkymynaTop, KaK yKasaHO HWXe, He AOMKHO MPUBOAWUTL K BOCMAAMEHEHUIO UNU
B3pbIBY.

b) UcnbiTaHne

AKKYMYNSITOp My 6rOK akkyMynsiTOPOB PaspspKaloT NOCTOSIHHBIM TokoM 0,2 1, A, a0 50 % C3Y).

AKKYyMynNSiITOp Uy Grok akkyMyrnsTOpOB KNnaayT Ha Nockui 6ETOHHLIN UK meTannuyeckui non. Crep-
KeHb U3 HepxkaBeloLLen cranu mapku 316 guamerpom (15,8 £0,1) MM U ANNHOM HE MeHee 60 MM unu Hambonb-
LLIEro pasmepa akKyMmynsTopa, B 3aBUCMMOCTH OT TOrO, YTO U3 HUX OonbLUe, pasMeLLatoT No LEHTPY akkymyns-
Topa unu 6roka akKyMynsTopoB. 3aTeM Ha CTepXXeHb, PACMNONOXEHHbIN Ha 06pasue, ¢ BbIcoTbl (610 + 25) MM
cbpacbiBaloT rpy3 M3 TBepaoro marepuana maccom 9,1 kr.

LMnuHapryeckuii unv npuaMaTuieCckuii akkymynsitop noZiBepraioT Bo3AeNCTBUIO yaapa B TOUKe nepece-
YEHMS ero NPOoAONbHOW OCU, NApannensLHON NIOCKOMY BETOHHOMY UMK METaNMMYecKOMy Nomny, ¢ NPOAONbLHON
OCbl0 CTEPXKHA AnameTpom 15,8 MM, nexailero no LEHTPY McnbiTyemoro o6pasua nepneHaukynsipHo ei. Mpu-
3MaTUYECKUI aKKyMYSATOP AOIMKEH BbITb TaKXKe NOBEPHYT HA 90 ° BOKPYr CBOEW NPOAONLHOI OcK TakK, YToObI
W LLMPOKUE, U Y3KMEe CTOPOHBLI NOABEPIMUCH yaapy. Kaxabiii 00pasewl noasepraeTca Tonbko 0aHOMY yaapy, Ans
Ka)kaoro yaapa ucnosib3yeTcs OTAernbHbIi obpasel (CM. pucyHok 1).

MpuMedaHue — [Ana MeTanIM4eckoro nomna ¢ NOMOLLbIO COOTBETCTBYIOLUMX Mep cneayeT usberaTb BHELWHEro
KOPOTKOrO 3aMblKaHWs akkyMyrsitopa unm Gatapeu ¢ noriom.

¢) Kputepumn npuemkn

OTcyTCTBUE BOCMNAMEHEHUs, OTCYTCTBUE B3PbIBA.

7.2.3 VcnbiTaHue HA NageHUue (aKKyMynaTop, 650K akKkyMynaTopoB uinu 6atapeHan cucrema)

7.2.3.1 Obwme NnonoXxeHua

McnbiTaHue Ha nageHue NPOBOAAT HA akKymynsaTope unu 6rnoke akkymynsitopoB, a TaKke Ha barapen-
Hol cucteme. Meroa ucnbiTaHUA U BbICOTA NAAEHUA ONPEAENSAITCA MacCoN UCMbITYEMOro obpasua, Kak no-
KaszaHo B Tabnuue 2.

7.2.3.2 WcnbiTaHue Ha NageHue Ha BCe CTOPOHbI (akKyMynsaTop, Orok akkyMynsiTopoe unu 6arapeiiHas
cucrema)

3T0 UcnbITaHWe NPOBOAAT, KOrAa Macca UcnbiTyemoro obpasua cocraBnsieT meHee 20 Kr.

a) TpeboBaHus

MaaeHue ucnbiTyemoro obpasya He 40SMKHO NPMBOAUTL K BOCNIIAMEHEHMIO UMK B3PbIBY.

b) UcnbiTanue

Kaxkablii NONHOCTBIO 3apsKEHHbIN UCMBITYEMbIN 0Opa3sew, TpyKabl COPaCkIBAIOT C BLICOTLI, NPUBEAEHHON
B Tabnuue 2, Ha NNOCKMIN BETOHHBIN UK METANNNYECKUI NON.

B cnyyae, korga macca ucnbityemoro o6pasua MeHbLle 7 Kr, ero copacbiBalor Takum o6pasom, Utodbl
nony4YuTb yaapbl B CRyYaiHbIX HanpasneHusx. B cnyyae, korga macca ucnoityemoro o6pasua 7 kr unum 6onee,
HO MeHee 20 Kr, UCNbITaHUEe [I0FDKHO MPOBOAUTHLCA C NAZEHMEM UCTLITYEMOro obpasLa Ha HUXHIOI YacCTb.
HwxHAS YacTb ucnbiTyemoro obpasya ykasslBaeTcsl U3rotoButenem.

Mocne ucnbiTaHust UCNbITyeMble 06pa3ubl AOMKHbI ObITh BblAEPXaHbl B NOKOE B TEYEHUE MUHUMYM 1 Y,
nocre 4ero NPOBOASAT UX BU3yarnbHbIA OCMOTP.

n puMmedvyaHne — [na MeTannuyeckoro nosia ¢ NoMoLLblo COOTBETCTBYIOLLIMX Mep criefyeT naberatb BHELUHETO
KOPOTKOro 3aMblKaHUA akKymMynaTopa unm 6aTapeV| C NosioMm.

¢) Kputepuu npuemku
OTcyTCTBME BOCN/IAMEHEHUS], OTCYTCTBUE B3PbIBA.

1) €3 (SOC) — cmeneHb 3apsxeHHoOCMU.
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1a) LnnnHapuyecknin akkymynsatop 1b) HanpaBneHue 1 gns npusma- 1c) HanpasneHue 2 ans npusmatu-
TUYECKOro akkymysisaTopa YecKoro akkymynsropa
1d) Heckonbko UMAMHAPUYECKNX le) HanpaBneHve 1 ans HecKonbKux 1f) HanpaBneHve 2 ansi HECKObKNX
aKKyMysaTopoB npr3MaTUYECKUX akKyMynsaTOpoB NpY3MaTUYECKUX akKyMy/ATOPOB
MpumeuvyaHne — [nA noggepxaHus MNONOXKEHUA akkymynsaTopa Wanm 6/10ka akkymysisaTOpoB MOXeT ObiTb

ncnosib3oBaH Marepuan, KOTOprVI He 6y,qu OKa3blBaTb HUKaKOro B/INAHNA Ha pe3y/bTaTbl NCNbITAHWUIA.

PucyHOK 1 — PacnonoxeHne npu UCMbiTaHUK Ha AUHAMUYECKUI yaap

Ta6nuua 2— MeTog 1 yCNnoBusa UCMbITAHUS HA NageHue

Macca ucnbityemoro o6pasua MeTog, ncnbiraHus BbicoTa nageHus
MeHee 7 kr MageHne Ha BCe CTOPOHbI 100,0 cm
Ot 7 o meHee 20 kr ManeHve Ha BCe CTOPOHLI 10,0 cm
Ot 20 po meHee 50 kr Pe6po u yron 10,0 cm
Ot 50 po meHee 100 kr Pe6po u yron 5,0 cm
100 kr n 6onee Pebpo un yron 2,5 cm

MpumeuyaHune — Ecnu 6aTapeiiHas cuctema COCTOUT U3 6osiee MEesKMX YacTeid, To Takas YyacTb MOXET 6biTb
1cnonb3oBaHa B KauecTBe WCMbITyEMOro o6pasua kak npeacTtaBuTens nosHopasmepHoit 6atapeiiHoi cuctemsl. Mpu
UCMbITAHUM B HEr0 MOTYT 6biTb A06aBMeHbl (UYHKLMM, UMeloLiMeca B NosiHopasmMepHoit 6aTapeiiHoii cucteme. M3roto-
BUTE/b NOAPOGHO ONUCLIBAET UCMNbITYEMbIi o6pasel,
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7.2.3.3 WcnbiTaHne Ha nageHue Ha pebpa u yrnbl (akkymynsatop, 6710k akkymynaTopoB unu 6atapeliHas
cuctema)

3TO ucnbITaHne NpoBOAAT, KOrga macca ucnoityemoro obpasua 20 kr n 6onee.

a) TpeboBaHus

MageHne ncnbiTyemoro obpasua He JO/HKHO NMPUBOLAUTL K BOCTN/IAMEHEHUIO UK B3pPbIBY.

b) NcnbiTaHne

Kaxabli NOMHOCTbIO 3apsXeHHbIN MCNbITyeMblli 06pasel, copacbiBaloT ABa pasa C BbICOThl, NPUBEAEH-
HOWM B Tabnuue 2, Ha NAOCKAA BGETOHHbIA UNM MeTa/IMYeCcKnin Non. YCNoBuUS UCNbITaHU [O/MKHbI rapaHTupo-
BaTb WX MPOBeAEHNe, Kak MOKa3aHo Ha pUCYHKax 2, 3 n4, BOCMPON3BOAALNX TOUKM BO3AENCTBUS NPU NageHun
Ha KopoTkoe pebpo u yron. [Jo/mKHO 6bITb NPOBEAEHO NO ABa yAapa Kaxoro Tuna Ha TO Xe KopoTkoe pebpo
N Ha TOT Xe yron. Ansa nageHuin Ha yron un pebpo ncnbiTyemblid o6pasel, 4o/MKeH ObiTb OPUEHTUPOBAH TaknM
o6pasom, 4To6bl NpAMas NMHUA, Nnpoxoasw,as yepes yron/pebpo, KOTopble AOMKHbI OblITb NOABEPrHYTHI yaapy,
1 reoMeTPUYeCcKUin LeHTp ncnbiTyemoro obpasua, 6bi1a NPpUMEpPHO NepneHAnKynsapHa NoBepxXHOCTM yaapa.

MpumevyaHne — [ MET/IIMYECKOTO MNO/a C NMOMOLLLI0 COOTBETCTBYIOLMX Mep C/eayeT n3beratb BHELIHEro
KOPOTKOrO 3aMblKaHUsi akkyMysisiTopa Wi 6atapeu ¢ NoJiom.

c) Kputepun npuemku
OTcyTCcTBME BOCMN/IAMEHEHUs, OTCYTCTBME B3pbiBa.

PrcyHok 2 — PacnonoxeHvie Touek BO3AencTaus

PucyHoK 3 — KoHdurypaumus anst ucnbitaHusl Ha nageHue Ha KopoTkoe petpo

Mernkvie 06pasubl MOryT ObiTb COPOLLEHbI C PyK.
Ecnmn 1cnonb30BaHoO YCTPOICTBO NogbeMa-copoca,
TO OHO He JO/KHO B MOMEHT cbpoca nepefaBarb
BpaLLaTesibHble Wi 60KOBblE YCUIUS Ha obpasel,

PucyHok 4 — KoHdomrypaumst ans ucnbitraHms
Ha nageHve Ha yron

10
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7.2.4 UcnbiTaHne Ha TEpMUYECKOE BO3AeNCTBUE (AaKKYMYNATOP UIN GOK aKKyMynAaToOpPOB)

a) TpeboBaHus

Bo3aeiicTeme NOBLILLEHHOW TEMMNEPATYPbI HE AOMKHO NPUBOAUTL K BOCMSIAMEHEHNIO UNU B3PbIBY.

b) UcnbiTaHune

Kaxkablit NONHOCTLIO 3apshKEHHbINM aKKyMynsTop, CTabunM3npoBaHHbIN NpU TEMNEPaType OKpyXatoLien
cpeabl (25 £ 5) °C, noMewatoT B rpaBUTaALMOHHYIO UITM LUPKYNUPYIOLLYIO KOHBEKLIMOHHYIO NeYb.

TemnepaTtypy ne4u nogHUMaloT co ckopocTbio (5 + 2) °C/MuH ao Temneparypsl (85 £ 5) °C.

AKKYMYNATOP OCTaBRAIOT NPY TaKoW Temnepatype B TeueHue 3 4 0 NpekpaLLeHns CNbiTaHuA.

¢) Kputepumn npuemkn

OTCyTCTBME BOCNNAMEHEHUs, OTCYTCTBUE B3pbIBa.

7.2.5 UcnbiTaHue Ha nepe3apaa (aKKyMymnsaTop uiu 6rnokK akkymynsiTopoB)

3710 ucnbiTaHue NpoBoAAT ¢ 6aTapeHbIMU CUCTEMAMU C OAHUM YCTPONCTBOM 3aLUMTbI UIM YNIPaBNEeHUs
ANS KOHTPONA HanpsbkeHunA 3apsaa. [Ina 6araperHbix CUCTEM C ABYMSA Unu Bonee He3aBUCUMMbIMU YCTPOR-
CTBaMM 3aLUMTbl UK YNPaBNEHUA ANsi KOHTPONSA HaNPsHKeHUN 3apsaaa 9TO UCMIbITAHUE MOXET ObITb ONyLLEHO.

MpumeyaHue—puMepom AByX Unu 6osiee He3aBUCUMBIX YCTPORCTB 3aLLUUTLI UK YTPABMEHUS SBISIIOTCS:

- U3MepUTENbHOE YCTPONCTBO AN KOHTPOMS HANPSXKEHUA Kaxaoro akkymynstopa B 6arapeiiHoii cucteme ¢ pyHK-
LMeit ynpaBneHns TOKOM 3apsiaa, YToObl BENMUMHA CaMOro BbICOKOTO HaNPSKEHUS Ha akKyMymnsTopax He Mpesblliana
BEPXHUIA Npefen HanpsikeHus 3apsaa,

"

- AMarHocTMYEeCKas cCUcTeMa MOHUTOPUHIa, KOTopas 0BHapyXuUBaeT 0TKa3s yCTPOCTBA KOHTPONS HaNpSXEHUS akKy-
MYTISITOPOB M (pyHKUMI NpekpalleHnn 3apsaa. Hanpumep, AuarHocTyeckas cucTeMa MOHUTOPUHFA MOXET GbITb peany-
30Ba@Ha NnyTeM cpaBHeHUs O6LLero HanpsxxeHs GaTapeu, U3MEepPeHHOro HEMOCPEACTBEHHO, U HANPSKEHUS, PaCCHUTAHHO-
ro MyTeM CyMMUPOBaHUS HaNPSXKEHU KaXaoro akkymynsropa.

a) TpeboBaHusa

3apsp B TeueHue 6onee ANUTENbHLIX NEPUOAOB, YEM YKA3aHO U3TOTOBUTENEM, HE AOMKEH NPUBOAUTD K
BOCMNaMEHEHUIO UMW B3PbIBY.

b) UcnbitaHue

McnbiTaHne NpoBOAST NpU TEMNEpAType OKpyXKaiowero Bos3ayxa (25 + 5) °C. Kaxabifi UCNbITYeMbIN ak-
KYMYNATOP pa3psiXatoT NOCTOSHHLIM TOKOM 0,2 /i, A, 10 KOHEYHOTO HANPAXEHUA, YKa3aHHOTO M3rOTOBUTESNEM.
3aTem akKyMynaTop 3apsbKatoT MOCTOSIHHLIM TOKOM, PABHbIM MAKCUManbHOMY YCTAHOBIEHHOMY 3apsSAHOMY
TOKy BaTapeiHon cucTeMbl, 10 TeX Nop, NOKa HanpspkeHne He AOCTUTHET MaKCMManbHOTO 3HA4YEeHUs1, KOTopoe
BO3MOXHO MPU YCMOBUM, YTO UCXOAHO 3aN0XEHHOE ynpaBrieHue 3apsaom He pabotaer. 3atem 3apaa npekpa-
LwatT. Bo Bpems ncneiTaHuin JOMKHbI KOHTPONMPOBATLCA HANPSHXKEHUE U Temnepartypa.

McnbiTaHne JOMKHO NPOACIKATLCSA A0 TEX Nop, Noka TeMrneparypa NOBEPXHOCTU akKyMynsaTopa He A0-
CTUTHET YCTaHOBUBLUEroCA COCTOAHUA (M3MeHeHne meHee 10 °C B TeyeHne 30 MUH) MK HE BEPHETCA K TEM-
nepatype oKpy>katoLuei cpeasbl.

¢) Kputepuu npuemku

OTCyTCTBME BOCNNIAMEHEHUS, OTCYTCTBUE B3pbIBA.

7.2.6 /cnbiTaHue HAa NPUHYAUTENbHbIN pa3pag (AKKYMynATOp UM 6NOK akKyMysiTOpoB)

a) TpeboBaHusn

AKKYMYMATOP, NPeAHa3sHaYeHHbIi ANs NPUIOXEeHUs C UCMOSIb30BaHWEM HECKOMNbKUX akKyMynsiTOpoB,
[JOMKEH BbIAEPKUBATb NPUHYAUTENBHLIA Pa3PsA, HE Bbi3blBasi BOCMNAMEHEHUS UMK B3pblBa.

b) UcnbiTaHne

Pa3pshKeHHbI akkyMynsToOp MOABEPraloT NPUHYANTENLHOMY paspsay NOCTOAHHbLIM Tokom 1,0 /, A, B
TeyeHne 90 MUH. B KOHLE UCMbITaTENLHOMO NEpUoaa NpoBOAST BU3yarnbHbIA OCMOTP.

Ecrnun HanpspkeHne npu paspsae AOCTUraeT LeneBoro 3HauYeHusl HanpshkeHUsl, yKka3aHHOro Huxe, B Te-
YEHUe UCMLITAaTENBHOrO NepUoaa, TO HaNPSHXKEHUE creayeT yaepXKMBaTb HA 3HAYEHUU LIENEBOT0 HaNpPsHKEHUs
B TEYEHME OCTABLLEroCa MCMbITATENBHOIO Nepuoga nyTeM ymMeHblUEHUst TOKa. LieneBoe HanpsikeHWe onpeae-
NAT cnegyowmm o6pasom:

i) ecnu BGatapeiiHas cuctema cHabxeHa AByMsl UM 6onee He3aBUCUMbIMU YCTPOMCTBAMM 3aLLUUThLI UM
ynpaBneHus Ans KOHTPONS HanpshXeHUst Npu paspsaae unu tarapeiiHas cucteMa MMEET TONbKO OAUH aKKyMy-
naTop unu 6nok akkymynsTopoB:

LleneBoe HanpsbkeHne = — (BepxHee npeaeribHOe HanpskeHUe 3apsaa akkKyMynsTopa);

1
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i) ecnn BGatapenHaa cuctema cHabXeHa TONMbKO OAHWM YCTPOWCTBOM 3alUMThl UMK YNPaBneHus Ans
KOHTPOJIAA HANPSHXKEHUA MPU paspaae Unv He MMEeET ero BoobLue:

LleneBoe HanpseHne = — [BepxXHUi npeaen 3apsgHoro Hanps>keHUsa akkymynatopa x (n - 1)],

rae n — KONMYecTBO NOCNEeA0BaTeNbHO COEANHEHHbIX aKKyMynaTOpPOB B GaTapeinHoi cucreme.
Ecrnn makcumanbHbli TOK paspsiia akkyMmynstopa mexblue 1,0 i, A, crieayeT BuINONHUTL Nepepaspsas B
Te4YyeHue nepmnoga ncnbiTaHNUA TOKOM, onpeaeneHHbIM

11

3.Makc.

t:

90,

roe t — nepuoa UCNbITaAHWUSA, MUH;

1 — MakCMMarnbHbIN TOK paspaga akkymynsaropa, A.

3.MakKc.

MpumedaHue—NpuMepom ABYX UK Goree He3aBUCUMbIX YCTPOWCTB 3allUTel UMW YNpaBreHNns SBNAITCS:

- U3MepuTenbHOE YCTPOWUCTBO A KOHTPOMNS HANPSXEHUS KaXA0ro akkymynaTopa B GaTtapeiiHoi cucteme ¢ yHK-
Lmeii npepbiBaHNS paspsaa, Korga HanpskeHue Ha XoTsa 6bl OAHOM akKyMynsTope AOCTUrHET HanpsxeHWs KoHLa paspsaa
UK HUXXHEro Npegerna paspsfHoro HanpsxeHus,

"

- AuarHocTu4eckas cucTeMa MOHUTOPWHIa, KoTopasi OGHapyXUBaAET OTKas yCTPOMCTBA KOHTPOSSA HaMpsDKEHNS aKkKy-
MYINATOPOB U YHKLMIA paspbiBa Lenu pa3psga. Hanpumep, AuarHocTudeckas cucTeMa MOHUTOPUHra MOXET BbITh peanu-
30BaHa NyTeM cpaBHeHWs o6LLero HanpsikeHus 6atapen, U3MePEHHOro HEMOCPEACTBEHHO, N HANPSXKEHUS, paccUUTaHHO-
ro NyTeM CyMMUPOBaHUS HanpshKeHUI Kax4oro akkyMynsitopa.

¢) Kputepuun npmemku
OtcyTcTBME BOCNNAMEHEHUSA, OTCYTCTBUE B3pbIBa.

7.3 BHyTpeHHee KOpPOTKOe 3aMblKaHUue — OLeHKa KOHCTPYKLUU

7.3.1 O6wue NONOXeHns

Llenb ucnbiTaHnss COCTOMT B TOM, YTOObI ONpeaenuTb, HE NPUBEAET NI BHYTPEHHEE KOPOTKOE 3aMblka-
HWEe B aKKyMynsTOpe K BO3ropaHuto Bcen 6atapenHon CUCTEMbI UM BO3rOPAHMIO, pacripoCTPaHAIOLLIEMYCS BHE
GaTapeiHOn CUCTEMbI. STO AOSHKHO ObITb NPOAEMOHCTPUPOBAHO NUGO HA YPOBHE akKyMynsaTopa B COOTBET-
CTBUMU C UCMbITAHWEM Ha BHYTPEHHEE KOPOTKOE 3aMblkaHue no 7.3.2 nubo Ha ypoBHe GaTapenHon CUCTEMDI B
COOTBETCTBMU C UCTIbITAHUEM HA pacnpoCTpaHeHue Bo3ropaHus no 7.3.3.

7.3.2 /icnbiTaHne Ha BHYTPEHHEE KOPOTKOe 3aMblKaHue (aKKyMymAaTop)

a) TpeboBaHus

McnbiTaHwe Ha NPUHYAUTENbLHOE BHYTPEHHEE KOPOTKOE 3aMblKaHMe LUUAMHAPUYECKMX W npusmMaTtude-
CKUX aKKyMYNATOPOB HE JOIMPKHO MPUBOAUTL K BOCNNAaMeHeHMI0. M3rotoButenu akkymynsTopos AOMKHbI BECTU
y4YeT COOTBETCTBUA 9TOMY TpeboBaHuio. OLeHKa HOBOW KOHCTPYKLMU NPOBOAUTCA U3rOTOBUTENEM aKKyMyns-
TOPOB UMK UCNLITATENbHBLIM LEHTPOM TPETLEW CTOPOHbI NOCAE NPOBEAESHUA UCTILITAHUN.

b) UcnbiTanne

MeToa ucnbITaHnit npuseaeH B 8.3.9 M3K 62133:2012"), 3a ucknioveHnem TemMnepaTtypbl UCNbITAHUS.
Bce ucnbiTaHnsa npoBoAATCA Npu TeMMepaType okpy»atoen cpeabl (25 £ 5) °C.

Mpoueaypa noarotoBku obpasua MOXET ObiTb M3MEHEHA MO CPAaBHEHWUID C NPOLEAYPOW, OMMCAHHOM
B MOK 62133, 00 BbINONHEHWSI OKOHYATENbHOro CAaBNMBaHUA, COOTBETCTBYIOLWEN Npoueaypon 3apsaa no
8.3.9 M3K 62133:2012. Hanpumep:

- yacTuua HUKEensa MOXET OblTb BCTABNEHA B PA3PSXKEHHbBIN ANEKTPOA U 3aTEM NPOU3BEAEH 3apsf, Unu

- yacTtuua HUKens MOXeT ObITb BCTABNEHA B 3MNEKTPOA A0 3anONHEHUsI AMEKTPONUTOM, a 3aTeM aKKy-
MynAaToOp cobupaloT, 3anONHAKT MEKTPONIMTOM U 3apskatoT. B aTux cOopkax BMECTO METANNMYECKOro Yexna
AN peanbHOro akkyMynaropa MOXHO MCNOMb30BaTh MOMMSTUNEHOBLIN NakeT U/UNM NaMUHUPOBAHHLIN anio-
MUHUEM NAKET.

B cnyyae npuaMaTu4eckoro akkymynsitopa, MMeLLEro TMN yknaaku anektpogo nubo cronkon, nuéo
CBEPTbIBAHUEM, B LIEHTPE KOHLIOB Mapbl MONOXMTENbHbIX M OTPULIATENbHbIX 3NEKTPOAO0B A0MKHA ObITh BCTAB-
neHa HUKeneBasi YacTuua, a MakCuMmanbHoOe AaBnNeHne caaBnMBaHMA AOMKHO cocTaensATb 400 H.

Inda BbiBOAA O TOM, YTO BHYTPEHHEE KOPOTKOE 3aMblkaHMe Mexay MONOXUTENbHLIMU U OTpULIaTENbHbI-
MU 3NEKTPOAaMU UMK MOASIOXKOWM MPOU3OLLIIO, MOXHO UCMONb30BaTb NageHue HanpsbkeHuss meHee 50 mB,

B yacmu, Kacaroujetics Hacmosueao cmaHOapma, 3ameHeH Ha MOK 62133-2:2017,  komopom OaHHbIU MyHKmM
umeem Homep 7.3.9.
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€Crnn UCMonb3yeTCs BOMLTMETP C TOYHOCTbLIO, JOCTATOMHON AN ONpeAeneHns nageHns HanpsxeHus, a ak-
TUYECKOE MECTO KOPOTKOIO 3aMblKaHUS MOXET ObiTb MOATBEPXKAEHO OCMOTPOM MECTa BHYTPEHHEro KOPOTKOro
3amblkaHuA Ha obpasLe nNocne UCMbITaHuS.

anMGHHeMOG 3Ha4YeHue aaBneHnua U U3AMEHEeHNe 3Ha4YeHUA HanNpPAXXeHNA Npu 3TOM AOIMXKHbI PerMcTpu-
poBaTbCH, a NOABNEHME MECTa KOPOTKOro 3amblKaHUA AOIMKHO dhoTorpadpmpoBaTbCs MU PErMCTPUPOBaTLCA
apyrumm cnocobamu.

¢) Kputepuun npuemku

OTCyTCTBME BOCMMaMEHeHUs, OTCYTCTBUE B3PbIBa.

7.3.3 /cnbiTaHMe Ha pacnpocTpaHeHUs BO3ropaHuaA (6atapeiHaa cuctema)

a) TpeboBaHusn

3TO ucnbITaHNE NPOBOAAT AN OLEHKM CnOcOBHOCTU BaTapeiiHoi CUCTeMbl NPOTUBOCTOATL TENSIOBOMY
pasroHy O4HOro akkymynsropa Takum 00pa3som, YTobbl COObITUE TEMMOBOrO Pa3roHa He NPUBENO K BO3ropa-
HUO BaTapenHon CUCTEMBI.

b) UcnbiTanue

BartapenHyio cUCTEMY MOSTHOCTLIO 3apsKaloT, a 3aTem OCTaBNAT 40 TeX NMop, NoKa akKyMyJiAToOpbl He
cTabunu3npyloTca Npu TeMnepartype okpyxxatowen cpeabl (25 + 5) °C. OanH akkymynsaTop B 6atapeiHoi cu-
CTeMe HarpeBatoT 40 TEX MOp, MOKa akKyMynaTop He BOWAET B TEPMUYECKUI PA3TOH, HanpuMmep, C NOMOLLbIO
OMWYECKOTO HarpeBa unu ¢ NOMOLLbIO TeNoobMeHa OT BHELLHEro UCTodHMKa Tenna. Meroa, ucnonb3yemsii
Ans cO3aaHua TEPMUYECKOTO pasroHa B OAHOM akKyMymnsaTope, A0MKeH ObITb ONMMCAH U 3aJOKYMEHTUPOBAH B
OTYETE NO UCNbITaHWUAM. Mocne Hayana TeNnoOBOro Pa3roHa HarpeBaTenb BbIKMIOYAIOT U 3a BarapeHoun cu-
cremow HabnogalT B TedeHue 1 4.

Ana HMUMMpPOBAaHMA TENMOBOrO Pa3roHa B OAHOM aKKyMYNSATOPE pa3peLueHbl U Apyrue MeTofbl, KpoMe
NPUBEAEHHLIX BbiLLe NpUMepoB. CM. npunoxexue B.

¢) Kputepumn npuemku

OTCyTCTBME BHELLHETO NoOXapa oT 6aTapenHoi CMCTEMbI UNK pa3pbiBa kopnyca 6atapewu.

Ecnu GatapeitHaa cucteMa He UMEET BHELUHETO KOpnyca, TO M3rOTOBUTENDb AOMMKEH yKa3aTtbk 30HY Npo-
TUBOMNOXAPHOW 3aLUUTHI.

[MMpumevyaHune — BocnnameHeHwue, BeI3BaHHOE nepebliM aKKyMynaTopoMm, ABNAETCA npuemMnemMblM, Tak Kak nep-
Bbli TEMNOBOK pa3roH HaMmepeHHO NPOoU3BOAUTCA ANA L[EJ'IEﬁ UCNbITAaHUA B KaveCcTBe UHUUUUPOBaHUA.

8 Be3onacHocTb 6aTapeiHON CUCTEMbI (C Y4ETOM (PYHKUNOHANLHOMN
6e3onacHoOCTH)

8.1 OGwue TpedboBaHUA

YBEPEHHOCTb B 3MEKTPUYECKUX, SMEKTPOHHBIX U NPOrPaMMHBLIX CPEACTBAaX YNPaBMNEHUA U CUCTEMax
ans obecneveHusa kputuyeckor 6e3onacHoCTH AomkHa GbiTb NOABEPrHyTa aHanu3y Ha (PyHKLUMOHAMNbHYIO
6e30nacHOCTb.

B ka4ecTBe crnpaBOYHbIX MaTepuarnoB MOryT UCNONb30BaTLCA [5], npunoxenue H [6] unu apyrow coot-
BETCTBYIOLUMI CTaHAAPT HA DYHKLUMOHArbHYIO 6e30NacHOCTb.

OueHKa onacHoOCTU Npouecca, pucka u CMardeHue nocneacTsnin paboTol 6arapeiiHon CUCTEMBI JOSDKHbI
NPOM3BOAMTLCS U3TOTOBMTENAMK BaTapeliHoii cuctembl (Hanpumep, FTA!), FMEA2).

MpumMmeyaHune — PykoBogcTeo no MeToaam aHanusa 6esonacHocTH, Takux kak FMEA u FTA, MOXHO HaWTu B
Takux cTaHgapTax, kak [7], [8]u T. 4.

MpoLeaypa BLIMAANT Crieayowmm o6pasom:

a) aHarnu3 pucka;

b) oueHka puckos;

C) YCTAHOBKA LIeNeBoro ypoBHS NMOMHOTLI 6e3onacHocTu (SIL3).

MpuMepamm ONacHOCTeN UMW PUCKOB SBNSIIOTCS: 3NIEKTPOMArHUTHAS COBMECTUMOCTb, NOPAXEHME JMneK-
TPUYECKUM TOKOM, NOFPY>KEHUE B BOAY, BHELLHEE KOPOTKOE 3aMblkaHUe, BHYTPEHHEE KOPOTKOe 3aMbikaHue,

1) FTA — Fault tree analysis — AHanus depesa HeucnpagHocmel.
2) FMEA — Failure mode and effects analysis — Ananua eudos u nocnedcmeuil omxasos.
3) SIL — Safety integrity level — YpogeHb nonHoms! 6e301acHocmu.
13
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nepesapsj, Neperpes, nNajeHue, pasaaenueaHue, nepepaspsa, paspsa C neperpy3kon no Toky, sapsg nocne
nepesapsaa, yTeuka anekTponuTa, BOCMIamMeHeHe BbIAENUBLLEINOCS rasa, noXap, 3eMrneTpsiceHne, CEeNCMu-
yecKasi MOpCKas BOMHa u Ap.

8.2 Cucrtema KOHTpONA U ynpaeneHus 6atapeein (unu 65ok KOHTPONA U ynpaBreHuA 6arapeeit)

8.2.1 Tpe6oBaHusa k CKY

CKY oueHuBaeT COCTOSIHME aKKyMySATOPOB 1 Barapeii, a Takke NoAAEPKUBAET akKyMynATopbl u bara-
peu B npeaenax 3agaHHou pabouyeli 30Hbl akkymynsaTopos. CKY fomkHbI ObITb CPOEKTUPOBAHLI B COOTBET-
CTBUM C LiENeBbIM YPOBHEM NONMHOTHI 6e3onacHocTy (SIL), onpeaenenHoli B 8.1, nepeuncnexune c). OCHOBHbIMY
napameTpamu paboyeit 30Hbl aKKyMynaTopa sIBMs0TCA HanpsxeHue, Temneparypa u Tok (CM. pucyHok A.1).

Ona oueHkn ynpaeneHus 3apsaaoMm, BAUAIOLMM Ha 6e30nacHOCTb, U3rOTOBUTENKU BaTapenHbiX CUCTeM
NPOBOAAT UCNbITaHusA no 8.2.2—8.2.4.

Ons aTux ucnbiTaHui GarapeliHaa cucrtema Taioke Bknovaet B cebs dyHkumio CKY Ha cTtopoHe npuno-
KEHUSA, €CNIN 3TO NPUMEHUMO K KOHCTPYKLIMK.

MpumevaHus

1 ®yHKums CKY moxeT 6biTh NpuaaHa 6atapee unu o6opyaoBaHuio, KOTOPOe UCNorb3yeT 6aTtapeto (CM. PUCYHOK 5).

2 CKY MOXHO pasfenuTb U pa3MecTUTb YacTu4Ho B GaTapeiiHom 6noke 1 4acTU4HO B 060pyA0BaHWUK, KOTOpOE UC-
nonb3ayeT 6atapeto (CM. pUCYHOK 5).

3 CKY uHorga Takke HasbiBaloT BKY (6r1ok KOHTpona u ynpasneHus).

O6opynoBaHue O6opynosatue
BarapeiHas cuctema

BarapeiHas cuctema oo oo m/mem—m—m—m—m—m—m—m—m—m—m———m 3
o e - 1 |
| | i cKY |
! ! ! !
| | BarapeiiHbiii Grok ! : !
1 1 I — 1
: cKy : : BarapeiiHbiid Gnok :
i | i i Bbixog curHana E
1 | [ Moaynu(n) | | ' |
| A | |V |

0

! KkyMynsTop (&) ! ! Axkymynsitop(bl) !
| | | i
L e e - Lo=———————————————————- —

a) Bece dyHkuumn CKY peanuaosaHbl Ha ypoBHe b) ®yHkuumn CKY pasneneHsl Mexay 6atapeiHblM

6aTapeitHoro 6rnoka 6rokoM 1 obopyaoBaHMeM
OGopyaosaHue O6GopyaosaHnue
BbatapeitHas cuctema Ba .
______________________ TapeiHas cuctema
Ir -! e EEEEmEmEmm———— -
! CKY : | i
1 | : CKy :
1 I 1 1
L L 1 1
1 1 1 1
i Moayns(u) i | :
[ Axkymynsitop(bl) [ : :
1 1 1 1
: I : | AkkymynsiTop(bl) | :
L ______________________ J e —
c) KomGrHauua o6opyaoBaHusi, B KOTOPOM d) OGopynoBaHue peanuayeT Bce yHKUmMn CKY
peanuaosaHbl (yHkuun CKY, n moayns(ei) 1 BKIoYaeT B ceds akkymynatop(bl)

PucyHok 5 — Mpumeptl pacnonoxenus CKY u koHdurypaumii 6atapeiiHoii cuctembl
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8.2.2 YnpaBrieHMe HanpshkeHnem npu nepesapsage (6batapeiiHaa cuctema)

a) TpeboBaHus

CKY posmkHa KOHTPO/IMpoBaTh, YTOObI Hanps)XXeHne BCEeX akKkyMy/ATOPOB Npu 3apsge 6bi10 HUXE BEpX-
Hero npefesibHoOro 3apAfHOro HanpsHXeHUsa akKyMysisiTOpOB.

b) NcnbiTaHne

McnbiTaHne NpoBOAAT Mpu TemnepaTtype okpyxakwuwero sosgyxa (25 £ 5) °C n npu HOpMasibHbIX YC/10-
BMAX 3KCnayaTaumm ¢ CUCTEMON OXNaxAeHWs, ecnvm TakoBas MMeeTcs, B paboTatLiem COCTOSSHUWN (OCHOBHbIE
KOHTaKTOpbl 3aKpbiBalTCs 6aTapeliHoil cucteMoid, koHTponupyemoii CKY). Kaxgas ncnoityemas 6artapeiiHas
cucTema Ao/mkHa 6biTb paspshkeHa NocTosHHbIM TOkoM 0,2 /{, A, 4O HWXHEro npeena HanpsXxeHusa paspsaga,
yKasaHHOro msrotoButesnieM. 3atem obpasel 6arapen AONXEH ObiTb 3apsHXXeH MakCUMasbHblM TOKOM peKo-
MEHJ0BaHHOro 3apsiiHOr0 YCTpoicTBa C HanpshKeHWeM, MpeBbilalWM BEPXHUI Mpeaen HanpshkeHus 3a-
paga Ha 10 % gna kaxaoro akkymynsatopa B 6atapee.

MpeBbllWEHHOE HanpsXXeHne MOXeT 6bITb CO34aHO0 AOMNOMHUTENbHBIM 3apAAHbLIM YCTPONCTBOM, €cnn 3T0
TPYAHO caenaTb C MOMOLLbI OPUTMHANBHOTO 3apsSAHOro ycTpoiicTBa. Kpome Toro, npeBbILEHHOE HanpsXeHne
MOXeT 6bITb NPUMEHEHO TOSIbKO K 4acTW CUCTEeMbl, TaKOW Kak akkymynsaTopbl B 6atapeiHoli cucteme, ecnm aTto
TPYAHO caenaTtb NpuM MCNOMb30BaHWMK BCel 6aTapeinHoin cuctemMbl (CM. PUCYHOK 6).

VMcnbiTaHne nNpoBOAAT A0 Tex nop, noka CKY He npekpatuTt 3apsf, 4TO AOJ/DKHO NMPOU3OATU A0 AOCTU-
XeHnsa 110 % oT BepxHero npefesibHOro 3apsagHoro HanpsxeHus. CO60P/MOHUTOPUHT AaHHbIX AO/DKEH 6bITb
npoAo/HXeH B TeyeHMe 14 nocsie ocTaHOBKM 3apsja.

3apsagHoe ycTpoiicTBO

YcTaHaB/MBaeT BEPXHUIA npeaen
HanpshkeHnsa 3apsaaa

r 1
o CKY
3apagHoe ycTponcTeo
YcTaHaBMBaEeT 3HaYEHNE HarpsHKeHNs, ~b e 1
npe.biwatoLiee Ha 10 % BepxHWIA Npeaen
HanpsHKeHUs 3apsfa /15 Kakaoro
akkymynsTopa
AKKymynsatop AKKyMynaTop
CKY |
KoHTposb KoHTposib
HanpsaXxeHuna HanpsXxeHunsa 1
A A L 4
KIYMYNATOP KKYMYJTATOP Y YCTaHaB/MBAET 3HAUEHIE HAMPSHKEHNS,
1 N npesbiLatoLee Ha 10 % BepxHuiA npeaen
i i HanpshkeHns 3apaaa A1 Kakaoro
1 1 akkymynsitopa
KoHtpors 1 KoHtponb 1} Ky P
HanpshkeHns ' 1 HanpshkeHns ' 1 AononnnTensHoe sapsiaHoe
YCTPONCTBO
a) V136bITouHOe HanpshkeHne NpukiaabiBaeTcs b) /136bITO4HOE HanpskeHWe NPUKIaabIBaeTCA TOMbKO
KO BCeli baTapeliHoi cucreme K 4acTn GaTapeiiHoli CCTEMbI, TaKOl KaK akkyMy/ISTop

PrcyHok 6 — Mpumep KoHurypaumm cxembl yrpassieHUss HanpsbkeHvem npy nepesapsge

c) Kputepuun npuemkmu
CKY posxkHa npepbiBaTb TOK NpU nepesapsge nyteM aBTOMaTUY4eCKOro OTK/H0YEHUA OCHOBHbIX KOHTaK-
TOpPOB A8 3aWunTbl 6aTapeliHoil cMcTeMbl OT AafibHelWmnX TAXenblXx NOCNeACTBUIA, CBA3aHHbIX C nepesaps-
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aoM. Bee doyHkUmmn BaTaperiHoli cucTembl B X04€ UCTIbITAHWUSA AOMKHbI ObITb NOMHOCTLI0 paboTOCNOCOGHBIMY,
KaK 970 NpeJyCMOTPEHO KOHCTPYKLIMEN.

OTCyTCTBUE BOCMNAMEHEHNS, OTCYTCTBUE B3PbIBA.

8.2.3 YnpaBneHue TOKOM npu nepesapsge (6arapenHan cucrema)

a) TpeGoBaHus

B cnyuae, ecnu TOK k akkymynaTopam u 6atapesmM NpeBbILLaeT MaKCUMAarbHbIA 3apaaHbIi TOK akKyMmy-
natopos, CKY gomkHa npepsarb 3apaj And 3awmutbl 6atapeiHoli CUCTEMbI OT ONAcHOCTEN, CBA3aHHLIX C npe-
BblLLUEHMEM 3apAAHbLIX TOKOB BbILLE 3Ha4YeHnn YyCTaHOBNEHHOIo MakCuMarbHOro Toka 3apsa akkymynaTtopoB.

M pumMedyaHne — Ecnu makcumanbeHbIi SapﬂﬂHbIVI TOK CUCTEMBl HUXe MaKCUMalnbHOro 3apsaaHoro Toka AnA
aKKyMynaTopa, 3T0 UCNbITaHNe MOXET ObITb onyLieHo.

b) UcnbiTaHue

McnblTaHne npoBogsAT nNpu TEMMeparype okpyxatowero sosgyxa (25 + 5) °C 1 npu HopmaribHbIX yCIo-
BUAX dKCNyaTaumum ¢ paboTaioLlen CUCTEMON OXNAaXAEHNS, €CNU TaKOBasA UMEETCH (OCHOBHbIE KOHTAKTOPEI
3aKpbITbl 6aTapenHon cucTemon, kKoHTponupyemon CKY). Kaxxaas ucnoiryemas 6arapeiiHas cuctema AormkHa
ObiTb paspsikeHa NOCTOSHHbLIM TOKOM 0,2 [, A, A0 HIKHETO Npeaera HanpskeHUs: paspsaa, ykasaHHoro us-
rotoButenem. 3arem o6pasey BaTtapen AOMKEH ObITb 3apSHKEH TOKOM, MPEBbILLAIOLLIMM MaKCUManbHbIA 3a-
psaHbIi TOK Ha 20 %. COOP/MOHUTOPUHT AAHHLIX AOMKEH ObITh NPOAOIHKEH B TEYEHME 1 4 nocne OCTaHOBKU
3apsga.

¢) Kputepumn npuemMku

CKY pgomkHa oOHapyxuTb NPEBLILLEHUE TOKA 3apsAa U ynpaensaATb TOKOM 3apsfa Tak, YToObl OH Obin
HUXEe MaKCUMMarnbHOro ToKa 3apsfa Ans 3awutbl BaTapenHon CUCTEMbI OT NOCMEAYIOLUX TSDKENbIX Nocnea-
CTBUI, CBA3AHHbLIX C NPEBbILLIEHUEM TOKaA. Bce dyHKUMmM BaTapeiiHoi CUCTEMbl B XOAE€ UCTILITAHUS [IOIDKHBI
GbITb MOMHOCTLIO PAaBOTOCNOCOOHBIMM, KaK 3TO NPEeAYyCMOTPEHO KOHCTPYKLIMEN.

OTCyTCTBME BOCMNAMEHEHUS, OTCYTCTBUE B3PbIBA.

8.2.4 KoHTponb neperpeBa (6atapeiiHas cucTema)

a) TpeboBaHus

CKY pomxHa npepsatb 3apsia, ecnv TeMmneparypa akkymynsaTopoB u/unu 6arapei npesbiLLaeT BEPXHUIA
npeaen, yKkasaHHbIi U3roTOBUTENEM aKKyMYJISATOPOB.

b) UcnbiTaHne

McnbiTaHue npoBoAAT npu TeMmneparype okpyxawowero sosgyxa (25 £ 5) °C u npu HOpManbHbIX YC-
NOBUAX 9KCMnyaTauuu (OCHOBHbIE KOHTAKTOPbI 3aKpbiTbl OaTapeniHoN CUCTeMOW, KOHTponupyemoi CKY).
Cucrtema oxnakaeHusl, ecnu TakoBast UMEETCA, A0MkHa ObiTb 0TCoeanHeHa. Kaxaas ucnoityemas 6artapeii-
Has cuctema AoMmkHa ObiTh paspskeHa NOCTOAHHLIM TOKOM 0,2 1, A, A0 HUXHEro npeaena HanpPsXeHuA pas-
psaa, ykasaHHOro usrotosutenem. 3arem obpaseu 6arapen aosmkeH ObiTb 3apsiXkeH PeKOMEHAOBAHHbIM TO-
koM Ao 50 % C3. Mocne atoro Temneparypy 6atapeun NOBLILWAKT HA 5 °C BbilEe MAKCUMAaNbHOIO 3HAYEHUSA
pabouen Temnepatypbl. 3apsa NPOAOIHKAIOT NPU NOBLILLEHHON Temnepatype, noka CKY He npekpatuT ero.
COOP/MOHUTOPUHI AaHHLIX AOMMKEH ObITb NPOAOSPKEH B Te4eHue 1 4, nocne Toro Kak NnocneaoBarenbHOCTb
Oyaet ocraHoBneHa (Hanpumep, nocne Toro kak CKY octaHoBuUT 3apsaa).

c) Kputepuu npuemkm

CKY pomkHa o6HapyxuUTb TeMnepaTtypy neperpesa u npepsath 3apsag Ans 3awmTbl 6aTapeiiHon cucre-
Mbl OT NOCHEAYIOLWMX TSHKESbIX NOCNEACTBUNA, CBA3AHHLIX C neperpesoM. Bce dyHkuumn 6aTtapeniHon cucTeMbl
B XOZ€ UCMbITAHUA AOMKHbI ObITb MOMHOCTLIO PAGOTOCNOCOOHBIMK, Kak STO NPEAYCMOTPEHO KOHCTPYKLUMWEN.

OTcyTCTBME BOCMNAaMEHEHUs1, OTCYTCTBUE B3PbIBA.

9 UHpopmauua No TexHuke 6e3o0nacHoOCTU

Mcnonb3oBaHWe NUTMEBLIX aKKyMYNSITOPOB U aKKyMYNATOPHbIX 6atapei u 0cobeHHO HenpasunbHOE 06-
paLleHue C HUMU MOXET NPUBECTM K BO3HMKHOBEHUIO ONACHOCTEN U NpUYMHEHUIO Bpeaa. N3rotoButens Aor-
YKEH NpefocTaBuTb UHPOPMALIMIO O NPEAEnbHbLIX 3HAYEHUAX TOKA, HANPSHKEHNA U TEMNEPATYpbl AN CBOEN
npoaykuumn. M3rotosutens 6ataperiHon CUCTEMbI OSDKEH NPEA0CTaBUTb MH(POPMALMIO O TOM, KaK YMEHbLLUTb
0NacHOCTb Ansi Npou3soauTenein 060pyA0BaHMA U, B CRy4ae NPAMbIX MPOAAX, AN KOHEYHbIX NONb30BaTENeNn.
M3rotoBuTENbL 060PYAOBAHUS HECET OTBETCTBEHHOCTH 32 MHPOPMUPOBAHUE KOHEYHBIX Nonb3oBaTeneli o no-
TeHUMarbHbIX OMACHOCTSIX, CBA3aHHbIX C MCMOMb30BaHMEM 000PYAOBaHUS, COAEPXKALLETO NMUTUEBLIE aKKyMY-
NATOPbI U aKKYMYNATOPHbIE GaTapew.

10 MapkupoBKa n o6o3HaueHue
TpeboBaHUA K MapPKMPOBKE NpuBeaeHbl B pasaene 5 MOK 62620:2014.
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MpunoxeHue A
(obna3arenbHoe)

Pa6oyan 30Ha 6€30nNacHOro UCNONb30BaHUA AKKYMYJISSTOPOB

A.1 O6uwume nonoxeHun

B aToM npunoxeHnn o6bACHAETCA, Kak onpeaenuTb pabodyto 30HY akkyMynsTopoB Ans obecnedeHns ux 6esonac-
HOro ucnonb3oBaHus. Pabovas 3oHa onpeaenAaeTca ycnoBuaMKU 3apaga, TakuMU Kak BEPXHVII7| npeaen HanpsXxeHus 3aps-
Aa n Temneparypa akkymynsitopa, kotopble obecneunsatotr 6e30nacHOCTb akKyMyNsATOpPOB.

M3roToBUTENN akKyMynsTOpoB AOMKHBI NpefocTaBuTh UHdopMaLuuio o paboyeid 3o0He B cneyuduKkayum akkymyns-
TOpoB ANs BbipaboTkn Mep 6esonacHoCcTU ana notpebutenen, Takux Kak M3roToBuTenu HatapeitHbix 6NokoB U cucTeMm.
B cucteme KOHTpONs 1 ynpasneHus 6atapeun Takke 4oKHbI 6bITb NPeayCMOTPeHbl COOTBETCTBYIOLLNE 3ALUUTHBIE YCTPOIA-
cTBa U PYHKLMK, 4TOObI 06ecnevmnTb 3aLnUTy NpU BO3MOXHOM OTKase KOHTPONs npu 3apsige.

Mpepentl paboyeit 30HbLI ykasaHbl Ana o6ecneveHns MUHUManbHON 6e30NacHOCTU U OTIIMYAIOTCA OT 3HaYEHWUIA 3a-
psAAHOro HanpsPKeHUA U TeMnepartypbl, UCNONb3YeMbIX ANA ONTUMU3ALIMK SKCNNYaTaLUOHHBLIX XapakTepuUcTUK akKyMyns-
TOpOB, HaNPUMep, LIMKIMYECKOro pecypca.

A.2 YcnoBus 3apsga ana 6e3onacHoOro UCNonb3oBaHUA

[na Toro YTo6El 06ecne4nTb Ge3onacHoe UCNONb3oBaHUE akKyMyNATOPOB, U3rOTOBUTENN aKKyMYyNATOPOB AOMKHBbI
YCTaHOBUTb BEpPXHUE Mpeferbl HanpsPKeHWs, a Tailoke TeMnepaTypy akkyMynsaTopa, KoTopble AonycKaloTca BO Bpems 3a-
psfa. AKKyMYnATOp JOSMKEH 3apskaThes B NpeAenax 3agaHHoro gnanasoHa TeMnepatypbl (CTaHAapTHLIA AnanasoH Tem-
nepatyp) Npu HanpspKeHWK, He NpeBbILLaoLLeEM BEPXHUIA Npeaen. M3roToBUTeNb akKyMYNSATOPOB MOXET Takke YCTaHOBUTL
TeMnepaTypHblii PEXWM BbILLE UMW HUXE CTaHAapTHOro AuanasoHa TemnepaTyp npu ycrnosum obecnedeHns mep 6esonac-
HOCTW, Tak1X KakK CHUXeHUWe 3apsafHoro HanpsxeHus. PaBodasn 3oHa onpefenseT AuanasoH HanpsKeHUn u Temneparyp,
npy KOTOPOM aKKyMYNSTopbl MOryT 6bITb 6e3onacHo ucnonb3oBaHbl. [ns pabodveit 30HbI Takke MOXET GbiTb yCTaHOBNEH
MaKcuMarbHbli TOK 3apsga.

[ns BHOBb paspaboTaHHOro akkyMynsaTopa MOXHO UCMONL30BaTh TY Xe pabouyto 30HY, YTO U ANA UCXOAHOMO aKKy-
MYRSATOpa, €CNN OH UMEET TOT Xe caMblil ANEKTPOAHbLIA MaTepwan, TOMLMHY, KOHCTPYKLIMIO U cenapaTop, YTO U UCXOAHLIA
aKKyMynsTop, U UMeeT eMKocTb MeHee 120 % HOPMUPOBaAHHO EMKOCTU UCXOAHOrO akkymynsatopa. HoBbl akkymynsitop
MOXET paccMaTpuBaTbCA KaK akKyMynsTop Toil Xe cepum.

A.3 BnusiHne Bo3geicTBUA 3apsAHOrO HanpsiKeHUA

HanpskeHne 3apsaa NpUMeEHSETCa ANA akKyMynATOPOB TakuM obpa3oM, 4uTobbl obecnevmBatb NpoTEKaHWe Xu-
MWYECKO peakuun Bo Bpems 3apsga. OfHaKo ecnu 3apsaHoe HanpskeHWe CIULLKOM BbICOKOe, XMMUYECKUe peakuuu
MpOTEeKaloT B U3NULWHEM 0BbeMe UNK NPOUCXOAST NOGOYHbLIE peaKLMm U akKyMYNsTOp CTaHOBUTCS TEPMUYECKU HEYCTOM-
YuBbIM. CriefoBaTenbHO, KpaiHe BaXHO, YToObl HanpsXXeHWe 3apaga He NpeBbILano 3Ha4YeHUs, yKasaHHOro M3roToBUTe-
NeM akKyMyrnaTopoB (T.e. BepxHWiA npefen HanpsikeHus 3apspa). Korga akkymynsitop sapsikaetcs npu 6onee BbICOKOM
HanpsXXeHWK, YeM BePXHUIA Npeen HanpsXeHUs 3apsaa, U3 akTUBHOro Matepuana nonoXuWTenbHOro arieKTpoAa BbIXOAUT
MpeBbILLUEHHOE KOMIMYECTBO MOHOB MUTUA W €ro KpUcTannuyeckas CTPyKTypa WUMeeT TeHAEHUMIO K pa3pyLueHuto. B aTux
YCNOBUSAX, B Cy4asX BO3HUKHOBEHWUS BHYTPEHHEro KOPOTKOro 3aMblKaHUs, TEMMOBOW PasroH MOXET BO3HUKHYTb Jerye,
YeM AN akkyMynAaTOpOB, 3apsiKeHHbIX B YCTaHOBIIEHHOW paboyell 30He. CriejoBaTenbHO, akKyMyNATOPbl HE JOMKHbI 3a-
pAXaTbCA NPU HanpsXXeHUK, NpesbiLLaoLLieM BepXHUA Npeaen HanpsxXeHuns 3sapsaaa.

BepxHuit npegen HanpsxeHWs 3apsiga AomKeH 6blTb YCTAHOBMNEH U3roTOBUTENEM aKKyMymnsTopa Ha OCHOBE UCTIbI-
TaHwWii ¢ NpefoCTaBNEHNEM Pe3ynLTaToB, HanpuMep, crnegyrLmum obpasom:

- pesynbTaThl WUCMbITAHUA, KOTOPbIE MPOBEPSAIOT CTABUMBHOCTb KPUCTANNUYECKOW CTPYKTYPbl MOMOXMTENbHOro
MaTepuana;

- pesynbTaThl UCMbITaHWA, KOTOPble NOLTBEPXA 0T NPUHATUE UOHOB NUTUA B OTPULiATENbHbIA aKTUBHLIW MaTepuar
SrNeKTPoAa, Korga akKyMymnsTop 3apshkeH Ha BepXHeM npejere HanpshkeHusi 3apsaa;

- pe3ynbTaThl UCMbITAHUIA, KOTOPbIE MOATBEPXAAIOT, YTO aKKyMYNATOpbI, 3apsiKeHHble Ha BEepXHEM Mpefene Hanps-
XeHUA 3apsiaa, UcnbiTaHbl cornacHo pasfeny 6 npu BepxHeM npejene TEMMNepaTypHOro Auana3oHa W COOTBETCTBYIOT
KpUTEPUAM NPUEMKMN 118 BCEX UCTILITAHWUA.

A.4 BnusiHue Bo3aencTBUA TeMnepaTypbl

3apsg BbI3bIBAET NpOTEKAHME XUMUYECKOW peakLun W 3aBUCUT OT TeMnepaTypbl. KonuuecTBo NoGouHBIX peakLuii
UNK COCTOSIHWE NMPOAYKTOB peakLmMu Bo BpeMsi 3apsifa 3aBUCUT OT Temneparypbl. 3apsig B 06nacT HU3KUX WS BbICOKUX
TeMnepaTyp Bbi3biBaeT Gonblue NOGOYHLIX peakuuii, U ¢ TOUKU 3peHns obecnedeHns BesonacHoCTh oH Goree TPyAHbIA,
YeM B CTaHLapTHOM Juana3oHe TeMnepaTtyp, B KOTopoM 6e30nacHo NpUMeHsIETC BEPXHUIA Npefen HanpshkeHus 3apsiaa.
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CriegoBaTenbHO, Kak B 06M1acTi HU3KMX TeMMepaTyp, Tak W B 0GnacTy BLICOKUX TeMMNepaTyp HamnpshkeHWe U ToK 3apsiaa
JOTDKHBI BbITh CHUXEHbl OTHOCUTENBHO BepXHero npegena HanpsbkeHus 3apsiga Wunm MakcuMansHoro Toka sapsja.

A.5 ObnacTb BbICOKMX TeMnepaTyp

Koraa akkyMynsTop 3apskatoT npu Gonee BbICOKOW TemnepaType, YeM CTaHAapTHLIA AnanasoH Temneparyp, no-
KazaTesnim 6e30MacHOCTM akKyMynATOpa UMEOT TEHAEHLMIO K YMEHBLUEHUIO U3-3a CHUXEHWS CTabUMBLHOCTM KpucTannuye-
CcKol cTpyKTypLl. KpoMe Toro, B 06rnacTu BbICOKMX TeMMepaTyp, Kak MpaBuio, MMeeTcs TeHAeHLUMS TENNOBOro pasroHa npu
OTHOCUTENbHO HEBOMBLLOM U3MEHEHUW TeMNEpaTYPbI.

B cBSA3K ¢ 3TUM 3apsAg akkyMynsaTopoB B 06nacTi BbICOKMX TemrepaTyp AOMMKEeH KOHTPONMpOBaTLCA CreayoLmm
obpasoM:

- KOr4a TemnepaTtypa NOBEPXHOCTU aKKyMYNATOPOB HaxOAUTCHA BHYTPU obnacTu BbICOKMX Temneparyp, ykasaHHowW
U3roTOBUTENEM aKKyMYSISITOPOB, MPUMEHSIOT 0cobLie yCroBuUs 3apsfa, Takne Kak CHXEHUE HanpsKeHWs 3apsga v Toka,

- KOrAa TemnepaTypa MOBEPXHOCTU aKKyMYNSTOPOB BhILLE, YeM BEPXHWIA Mpefen obnacTu BLICOKWX Temneparyp,
aKKyMYnNSTOp He LOMKEH NoABepraTbCs 3apsay HU NPU Kakux 3Ha4eHWsSX 3apsgHoro Toka.

A.6 OBnacTtb HU3KUX TeMnepaTyp

Koraa akkyMynsiTop sapsixkaeTcsa B 06nacTut HU3KUX TEMMNEPaTYp, CHUXAETCA CKOPOCTL MacconepeHoca U CKOpPOCTb
BHEPEHNS WOHOB NUTUSA B OTPULUATENbHLIA MaTepman 6ygeT Hu3koi. CrnepoBaTenbHO, Ha MOBEPXHOCTU YrnepoAa Nerko
BbICaXXMBaETCA METannn4eckuii NUTUIA. B 3TOM COCTOSIHWM akKyMYSISTOP TEPMUYECKN HECTabuneH, CKIOHEH NeperpeBaTb-
CHA 1 BbI3BaTb Nepexof B TennoBoi pasroH. Kpome Toro, B 06nactu HU3KoW TemnepaTypbl NPUEM UOHOB JIUTUS CUSBHO
3aBUCUT OT TemnepaTypel. B cucteme nutueBbIx baTapei, KOTopasi COCTOUT U3 HECKOSIBKUX akKyMYyIsiTOpPOB B Nocrepo-
BaTEelbHOM COEAUHEHUM, MPUEM WOHOB NUTUSA B KaXAOM akKyMySISsTOpe pasfiuvaeTcsi B 3aBUCUMOCTU OT TeMmnepatyphbl
aKKyMynsiTopa, 4To CHxaeT 6esonacHocTb GaTtapeitHoi cucTeMbl.

B cBA3K ¢ 3TUM 3apsg akkyMynAaTopoB B 061acTu HU3KUX TeMnepaTyp AOMMKEH KOHTPOMMPOBATLCS CriefyHoLum
obpaszom:

- Korga TemnepaTtypa NoBEPXHOCTU akKyMynsiTopa HaxoAUTCA BHYTPU 0brnacTu HU3KMX Temneparyp, yKkasaHHoOW 13-
roTOBUTENEM aKKyMYSISTOPOB, MPUMEHSOTCS 0cobble yCroBUA 3apsaja, Takue Kak CHUXEHWE HanpshKeHUs 3apsaa u Toka,

- Korga Temnepartypa NoBepXHOCTU akKyMyNsITOPOB HUXE HKHEN rpaHuLbl 06nacTi HU3KUX TeMrnepaTyp, akkyMynsi-
TOp He A OMKEH NOABEpraTeCs 3apsgy HW NpK Kakux 3Ha4YEHUSIX 3apsAHOro ToKa.

A.7 YcnoBus paspsiaa gns 6esonacHoro ucnonb3oBaHus

OCHOBHBIMM NapameTpamu oGecnedeHnsi 5e30NacHOCTM BO BpeMs paspsiga ABNAITCA HanpsxeHue, TOK U Temnepa-
Typa. HanpsbkeHue Bcerga 4ormkHO BbiTb BhILLE HUXHEro Npeaena paspsgHoro HanpsXXeHUA akkyMynaTopa. Tok Hukorga
He [OMKEH NpeBbILLaTe MakcMMarbHbIA TOK, yCTaHOBNEHHLIN N3roTOBUTENEM akkyMynsTopos. TemnepaTypa Bceraa f0nx-
Ha GbiTe B YCTAHOBMEHHbIX Npejenax Temnepatyp (OrpaHUYeHUi No HU3KUM U BbICOKUM TemnepaTypam). HanpsbkeHue
aKkKyMynsiTopa A0oMmKHO BbiTb BbiLLie YCTAHOBNEHHOMO U3rOTOBUTENEM 3HAUYEHWUSI HUXKHETO HaNpskeHUs paspsga akkyMyns-
Topa A4NnA Toro, YToGkl NPEAOTBPaTUTL HENPEABUAEHHBIN KpUTUYECKUi 0TKa3. KpoMe Toro, yCTaHOBKa HanpskeHUA KoHUa
paspsia BhILE HDKHEro npeAena HanpshkeHWs paspsga onpeaeneHa WU3rotoBuTeneM akkymynstopa Ans Toro, YTobbl
noaAepXuBaTh NpaBUribHLIA pe3epB Ans paGoveil 30HB! akkyMynaTopa U ONTUMU3NPOBaTL ero pabovne xapakTepucTUKM.

A.8 lMpumep paboueil 30HbI aKKyMynsTOPOB

PucyHok A.1 UnniocTpupyeT TUNUUHLIA Npumep paboveit 30HbI ANA 3apsaa. [pu Temnepatype Bhile UNU HUXe
CTaHAapTHOro Anana3oHa TeMnepaTyp AONYCTUMO 3apsKaTb akKyMynsaTop NPU YCNOBUM, YTO NPUMEHSIETCA MeHbluee Ha-
npsbkeHue 3apsia u/unu Toka. Paboyasi 30Ha MOXET GbITb 3afjaHa B BUAe CTYNeH4YaToit hopMbl, Kak NOKa3aHO Ha PUCYHKe
A1, UnKn ¢ AnaroHanbHeEIMU NIMHUAMU. Ha pucyHke A.2 nokasaH npumep paboveil 30HbI ANs paspaaa.
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MakcmanbHblin ToK 3apsiga (/3.makc.)

r

Pa6ouas 30Ha (TOK)

BepxHuii npegen HanpshkeHna 3apsaga (V3MaC)

Pabouas 30Ha (HanpshxeHwue)

h T2 3
TemnepaTypa akkymynstopa (MoBepxHOCTb)

I - T2— 0651aCTb HU3KMX TEMMepaTyp;

[2~ 73— cTaHAapTHbI AnanasoH Temneparyp;
73~ T4— 06nacTb BbICOKMX TeMnepaTtyp.

PucyHok A. 1— lMpumep pa6oueii 30HbI 3apsiAa TUMUYHBIX INTUA-UOHHBIX akKKyMYy/IITOPOB

MakcumMasbHbIii TOK paspsiga

PR8N0 Y

Paboyas 30Ha (TOK)

BepxHuii npefen HanpsixeHwsi paspsiga

Pabouas 30Ha (HanpsxeHue)

BOPR*O—  (WEOWS

HKHWIA npegen HanpshxeHus paspsga

Temneparypa akkymynsatopa (NoBepxHOCTb)

[ ~ T2— obnacTb HU3KUX Temnepatyp;
T2~ 73— cTaHAapTHLIN granasoH TeMneparyp;
73~ '4— 0bnacTb BbICOKVX Temneparyp.
PucyHok A.2 — TMpumep paboyeii 30HbI paspsga TUNNYHbIX NTUA-UOHHBIX aKKyMy/ISTOPOB
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MpunoxexHue B
(cnpaBouHoe)

Mpoueaypa ucnbiTaHUA Ha pacnpocTpaHeHue Bo3ropaHus (cm. 7.3.3)

B.1 O6wme nonoxeHus

MeToa MHULManu3aLm TennoBOro pasroHa akkyMymnsiTopa MOXeT ObiTs BbIGpaH U3 METOA0B, onpeferneHHsIx B B.3.
[na nonyyeHns AeTanbHON NpoLeaypsl TEMNIOBOro pasroHa akKyMymnsiTopa WCnbITaTerbHLIA opraH JOrKeH CBA3aTLCH C
W3roTOBUTENEM akKyMynaTopa unu Gatapeu.

MpuMedaHue—Llenblo AaHHOTO UCMbITAHWUS SBIAETCS He OLEHKa O MHOYHOIO akKyMyIATopa, a OLeHKa Xapak-
Tepa pacnpocTpaHeHWsi BoropaHus BHYTpK GaTapeitHoll cucTeMbl. Takum oGpasoM, HUXeNpUBeAEHHbIe METOAbI, KOTo-
pble Bbi3bIBaIOT TEMMOBOI pasroH, He UMUTUPYHOT BHYTPEHHEE KOPOTKOE 3aMblkaHue akkyMymnsiTopa, a TONsKO MHALMUPYHT
pacnpocTpaHeHe Bo3ropaHusi.

B.2 YcnoBusa ucnbiTaHui

1) BaTapest NOMHOCTLIO 3apsKeHa B COOTBETCTBUMN C PEKOMEHYEMbIMU U3rOTOBUTENEM YCTIOBUAMM.

2) AKKyMynsiTop, BelbpaHHbIA B KavecTBe LieneBoro obbekTa, npeaHasHaveH AN NpUHyAUTENbHOrO nepesoja B
PEXUM TEMMNOBOro pasroHa B KayecTBE MHULMATOpa UCMbITaHWs. B cnydae, ecnu GaTtapes cogepXuT Tpu unu Gonee ak-
KYMYFSATOPOB, pacnofioXeHHbIe Ha KoHLax KoHgurypauum 6atapeu, akkyMynsitopbl He MoryT 6biTb BbiGpaHbl B kKadecTse
LeneBoro o6beKTa, T. €. LierneBon akkyMynaTop AOMKEH UMETL MO KpaikHeil Mepe ABa ApYrux akkymynatopa Henocpef-
CTBEHHO PSAOM C COBOiA.

3) 3TO McnbITaHUe MOXHO NPOBECTU C UCMOMNB30BaHWEM crneLuarnbHO NOAroTOBMEHHOro obpasya, KOTopbIi MOXET
VMeTb HarpesaTesflb WNK OTBEPCTME ANSA NPOThIKAHUA rBo3feM AnsA obnerdyeHus npoBefeHus ucnblitaHnsa. OfHaKoO 0Co-
6as yHKUMS, NpefycMOTpeHHasa Ana obrnerdyeHus npoBefeHUs UCMbITaHWs, He AOMKHa BMUATL Ha paccesaHue Tenna
akkymynsTopa.

B.3 MeTtoabl Anst MHULUMPOBAHUA TENNOBOrO pa3roHa

1) Harpes

Lienesoit akkyMynAaTop A0mKeH ObiTb HarpeT ¢ NOMOLLbIO CNeAYIoWUX METOA0B:

- Harpes C MOMOLLbIO HarpeBaTens;

- HarpeB ropenkow,

- Harpes nasepom;

- MIHAYKUMOHHBII Harpes.

Kaxablii MeTog AOMKEH NPMBOAUTL K HarpeBy TONbKO LIENEBOro akkymynsaTopa. MCTOMHUK Harpesa AomKeH GbiTb
BLIKITIOMEH, KOFAa LierneBoi akkKyMymnsaTop nepeLlen B peXuM TENNOBOrO pasroHa.

2) Mepe3sapsg

AKKYMYNATOP Nepe3apsixaloT C NPUMEHEHUEM YCIIOBUW, PEKOMEHAYEMBIX U3roTOBUTENEM, A0 TeX nop, noka Lene-
BOW @aKKyMynsTop He OyAeT NnepeBefeH B PeXUM TENSoBOro pasroHa. Jirobele gpyrue akkymynatopel 6atapen He AOMKHbI
6bITb NepesapsixeHbl. Ecnu KOHCTpyKUMEN akKyMynsiTopa NPEAYCMOTPEHO YCTpoiicTBO npepbiBaHnsa Toka (CID), MoxeT
UCMOnb30BaTLCH aKKyMYNATOP, YCTPOWCTBO NpepbiBaHUSA TOKa KOTOPOro 6blno 3MeHeHOo Tak, 4Tobbl OH He paboTarn.

3) MpoTbIkaHWe akKymynsiTopa rso3gem

AKKYMYNATOP NPOTbIKaOT rBO3AEeM AN CO3fiaHnsi KOPOTKOro 3aMblKaHWS MEXAY NONOXUTENbHBIM U OTpULIATENbHBIM
anekTpoAamMu. MBo3fAb A0 Havana UcnbITaHUs MOXET BbITb HarpeT.

4) KomBrHauyus BelLLenepeHncrneHHbIX METOL0B.

5) Adpyrve MeToAbl, KOTOpble ONpefensioTcs Kak MpuemMneMble No TEOpun U NOATBEPXAEHHBIE HA NPaKTUKe.
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MpunoxeHue C
(cnpaBouHoe)

YnakoBka

Llenbto ynakoBku NUTUEBBLIX akKyMYNATOPOB M aKKyMYNSATOPHEIX 6aTapei Ans TpaHCnopTUpoBaHus SBRSIETCS npe-
JoTBpaLleHne BO3MOXHOCTU KOPOTKOrO 3aMblKaHWUs, MEXaHW4eCKUX NOBPEXAEHWUA 1 BOIMOXHOrO nonagaHus snaru. Ma-
Tepuansl U KOHCTPYKLMS YNakoBKW AOMMKHbEI ObiTh BbiOpaHbl Takum obpa3som, UTobbl NpefoTBpaTUTL pasBuTUe HenpegHa-
MEPEHHOW 3MeKTPUYECKoN NPOBOLUMOCTM, KOPPO3WUN BLIBOAOB U MOMafaHWsa 3arpAsHSOLUX BELLECTB U3 OKpyXatoLlen
cpeabl.

Bonpockl TpaHCNOpPTUPOBaHUS SIMTUEBLIX akKyMyNATOpOB, MOAYyrel, baTtapenHblx 6noKoB U B6aTapeiHbliX CUCTEM
perynupytotcs npasunaMu MexayHapogHol opraHusauuu rpaxaaHckoi asuayun (ICAO), MexayHapogHoil accoyumanum
Bo3gyLHoro TpaHcnopTa (IATA), MexayHapogHoi Mopckol opraHusauum (IMO) n 4pyrumu rocyaapCTBEHHBIMU yupexae-
HusaMKW. JononHuTeneHas nHdopmaumsa npusegeHa B [9].
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MpunoxeHune JA
(cnpaBouHoe)

CBefgeHus 0 COOTBETCTBUMU CCbISTOYHBLIX MexAyHapoaHbIX CTAaHAAPTOB U AOKYMEeHTa

Tabnuya A1

HauuOHalNbHbIM CTaHOAPTaM

O603Ha4YeHNe CCbINOYHOrO CTeneHb 0O603Ha4YeHne N HaUMeHoBaHWe COOTBETCTBYHOLLEro HaunoHarlbHOro
MeXxAyHapoaHoro ctaHaapTa COO0TBETCTBMA CTaHAapTa

IEC 62133:2012 — *

IEC 62620:2014 IDT FOCT P MOK 62620—2016 «AKKyMYNSATOPLI U akKyMynATOpHbIe BaTapeu,
cofepxalyune WenoYHoN Unn Apyrne HEKUCIOTHbLIE SNEKTPONUTLI. AKKYMY-
naTopbl U 6atapeun NUTUEBbIE ANA NPOMBbILLNEHHBIX MPUMEHEHUA»

ISO/IEC Guide 51 IDT FOCT P 57149—2016/ISO/IEC Guide 51:2014 «AcnekTbl 6e30nacHoOCTU.

PyKOBO,ElHLLWIe YKa3aHuA Nno BKITKOYEHUo X B CTaH4apTbl»

BETCTBUA CTaHA4apPTOB:

- IDT — naeHTn4Hble cTaHgapThl.

* COOTBETCTBYHOLLMIA HaLMOHarnbHbIA CTaHAapT OTCyTCTBYET. [lo ero NpUHATUS peKOMeHAyeTcs UCTOoNb3oBaTh
NEpPEeBOZ, Ha PYCCKUI A3bIK JaHHOTO MexXayHapoaHoro ctaHgapta. OduumarbHblii NepeBos AaHHOTO MeXAyHapOAHOro
cTaHaapTa HaxoauTes B GefepansHOM UHGOPMaLMOHHOM hOoHAE CTaH4apToB.

MpuMeyaHune— B HacToswWwel Ta6nmue NcnonbL30BaHO cnejyrollee yCrnoBHoe 0603HaYeHne CTeENeHN CcooT-

22




(1

(2]

(3]

(4]

(]

(6]

[7]

(8]
(9]

IEC 62660 (all parts)

|IEC 60050-482:2004

1ISO 9001:2015

|IEC 61434

IEC 61508 (all parts)

IEC 60730-1:2013

IEC 60812

IEC 61025
IEC 62281
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Bubnuorpadua

Secondary lithium-ion cells for the propulsion of electric road vehicles (AkkymynaTopsl MUTHiA-
WOHHbIE AN 3MNeKTPUYECKUX JOPOXHBLIX TPAHCTOPTHLIX cpeacTs)

International Electrotechnical Vocabulary (IEV) — Part 482: Primary and Secondary cells and
batteries (MexayHapoaHbIil anekTpoTeXHUYecKnii croBapb. YacTb 482. [NepBUYHbIE U BTO-
pWYHble anemMeHTbl U GaTapen)

Quality management systems — Requirements (Cuctembl MeHeAXMeHTa Ka4ecTsa.
TpeboBaHus)

Secondary cells and batteries containing alkaline or other non-acid electrolytes — Guide to
the designation of current in alkaline secondary cell and battery standards (AkkymynsaTopsl
u Batapeu, cogepxalime LLeno4Yn Unu Spyrue HEKUCIOTHBIE SMNEKTPONUTLI. PYKOBOACTBO Mo
0603Ha4YeHMIo TOKa B CTaHAapTax Ha LLenoYHble akkyMynsTopbl U 6aTtapeu)

Functional safety of electrical/electronic/programmable electronic safety-related systems
(PyHKLMOHanbHas 6e30MacHOCTb CUCTEM BMEKTPUYECKUX, BMEKTPOHHbBIX, NporpaMmMupyemblx
3NEKTPOHHbIX, CBA3aHHBIX ¢ 6e30MacHOCTLIO)

Automatic electrical controls — Part 1: General requirements (ABTOMaTU4ecKkune anekTpude-
CKue ynpaenstoLme ycTpoicTea. Yactb 1. O6Lme TpeboBaHUs)

Analysis techniques for system reliability — Procedure for failure modes and effects analysis
(FMEA) (MeToabl aHarnmsa HaiexHocTy cucTeMsl. MNpoleaypa aHannsa oTkaszos U apdekTos
(FMEA))

Fault tree analysis (FTA) (AHanu3 gepesa oTtka3os (FTA))

Safety of primary and secondary lithium cells and batteries during transport (EesonacHocTb
NPpU TPaHCNOPTUPOBaHUU NePBUYHBIX NMUTUEBLIX ArleMeHTOB U 6aTapeid, NUTUEBLIX akkyMyns-
TOPOB U aKKyMynsiTOpHbIX BaTapeit)
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CosaaHo B egnMHU4HOM ucnonHeHun Bo ®IYTM « CTAHOAPTUH®OPM» ana koMnnekTtoBaHUA degepanbHoro MHGopMaLMoHHOro
¢oHaa craHgapTos, 117418 Mockea, HaxumMoeckui np-T, 4. 31, K. 2.
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