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Mpeancnoeue

1 MOAOrOTOBINEH HaunoHanesHoM accoumnauunein npoussognTenei ncTodHUKoB Toka « PYCBAT» (Acco-
umaumsa «PYCBAT») Ha ocHOBe CODCTBEHHOIO NEpPEBOaAa Ha PYCCKUIA A3bIK aHIMOA3bIYHON BEPCUM JOKYMEHTA,
yKa3aHHoro B nyHkTe 4

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

3 YTBEPX/EH W BBEJEH B JEWCTBWE MMpukazom ®enepanbHOro areHTCTBA MO TEXHUYECKOMY
perynuposaHuio 1 meTponoruun ot 29 maa 2024 r. Ne 678-cT

4 HacTtodawmin cTaHgapT naeHTUHeH MexayHapoaHoMmy aokymeHTy ISO/TS 23625:2021 «Cyna manble.
JNInTnin-noHHblie batapeu» (ISO/TS 23625:2021 «Small craft — Lithium-ion batteries», IDT).

HaumeHoBaHWe cTaHAapTa U3MEHEHO OTHOCUTENBHO HAWMEHOBAHWS YKa3aHHOMO MeXAYHapOL4HOro
cTaHgapTa gns npueegeHust B cooteetcTteue ¢ FTOCT P 1.5-2012 (nyHkT 3.5)

5 BBE[JEH BIEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHbl 8 cmamse 26 @edepanbHO20 3aKOHA
om 29 uwoHsa 2015 a. Ne 162-03 «O cmandapmu3sayuu & Pocculickol ®edepayuu». Mugopmayus ob u3-
MeHeHUSX K HacmosuwieMy cmaHdapmy nybriukyemcs e exe200HOM (M0 cOCMOSHUK Ha 1 AHeaps meKyuieao
2o0a) uHghopmayuoHHOM ykazamene «HayuoHanbHble cmaHOapmei», a oghuyuanbHbil MeKcm usmMeHeHul
U MONPasoK — 8 eXeMeCcisYHOM UHOPMaUUOHHOM ykazamene «HauyuoHanbHeie cmaHOapmel». B cnyyae
rnepecMmompa (3aMeHbl) unu ommMeHbl Hacmosue2o cmaH@apma coomeemcmayouwee ygedomneHue bydem
onybnukoeaHo 8 6ruxaliweM 6bINyCKe eXeMeCsYHO20 UHGOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmei». Coomeemcemayiou,as UHGopmayus, yeedoMieHUe U meKkcmbl pa3Mewalomcs makxe e UH-
hopmayuoHHOU cucmeme obueao nofib3o8aHus — Ha oguluansHoM calime @edepanbHo20 azeHmemea no
MexHUYeCcKoMY peaynupoeaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© IS0, 2021
© OdpopmneHue. ®IBY «UMHcTUTYT cTaHgapTuzayumny», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3pelieHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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FOCT P 71411—2024/ISO/TS 23625:2021

HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

Cyaa manble
BATAPEU NUTUA-NOHHBLIE
TexHuueckue TpeboBaHuA

Small craft. Lithium-ion batteries. Technical requirements

Oarta BBegeHna — 2024—12—01

1 O6bnacTb npumMeHeHUs

HacToswui ctaHgapT pacnpocTpaHseTcs Ha 6atapen u 6aTapeiHble CUCTEMbI HA OCHOBE NMUTUIA-UOH-
HbIX aKKYMynATOpoB (Aanee — GaTapeun) ¢ aHeproeMkocTbio Gonee 600 BT-u, ycTaHaBnuBaeMbie HA Marnbix
cynax onst 3neKTponuTaHus obLUKMX 3MekTpUYecKUX Harpy3oK U/unm anekTpuYecknx CUMoBbLIX YCTAHOBOK.

2 HopmaTtuBHbIEe CChINKK

B HacTofAwem cTaHgapTe HOPMaTUBHbIE CCbISTKA OTCYTCTBYIOT.

3 TepMuHbI 1 onpeaeneHus

B HacToslwem cTaHgapTe NpUMeHeHb! Criedyrolne TepMUHBI C COOTBETCTBYHOLLMMM onpegeneHusmu.

NCO n M3K noppepxveaT TepMuHonornyeckne basol 4aHHbIX, UCNONb3yeMble B LIeNsx cTaHaaptuia-
Lu1n No cregylowum agpecam:

- Onektponegua M3K: goctynHa no agpecy http://www.electropedia.org/;

- nnardopma oHnanH-npocmoTpa NCO: gocTtynHa no agpecy http://www.iso.org/obp.

3.1 oTknovawwana cnocobHocTb (ampere interrupt capacity AlC): MakcvmanbHoe 3Ha4YeHwWe Toka,
ANS KOTOPOro aBTOMAaTUYECKWUIA BhbIKIKOMATENb UMK NpefoXpaHWUTeNb paccyMTaH Ha besonacHoe npepbiBaHMe
npy onpeaeneHHOM HanpsiKeHnn.

3.2 batapes (battery): CoBoKynHOCTb akkymynsTopoB (3.7), COeAWHEHHbIX NOCNeaoBaTeNbHO (MNK Mno-
chepoBaTtenbHo/NapannensHo) U COCTaBNALWNX equHy hU3MYecKyo equHiULLy.

3.3 barapenHas rpynna (battery bank): Ha6op baTtapen (3.2), coegMHEHHbIX 3MeKTpPUYeckn (napan-
nenbHO/NocnegoBaTenbHO) A8 YBEMMYEHMA EMKOCTY U/UM HanpshKeHns.

3.4 eMKocTb [aHeproemkocTb] 6atapewm (battery capacity): KonnyecTtso anekTpudecTsa (aHeprum), oT-
dasaemoe batapeei (3.2) npu paspage oT HanpsKeHUs NMONHOW 3apsKeHHOCTW 00 HanpsiKeHWs paspsiKeH-
HOrO COCTOSIHUSA, YCTAHOBMEHHbIX M3rOTOBUTENEM, BhipaXKeHHas B amnep-4acax (A-4) unu B BaTT-4acax (BT4).

MpumedyaHue — HopMupoBaHHas eMKOCTb A4 NPU AaHHOM pexuMe paspsga Unv BpeMeHu.

3.5 cuctema koHTpons u ynpaBneHus 6aTtapeen; CKY (battery management system; BMS): 3nek-
TPOHHas cucTema, npefgHasHaueHHas AN 3alnTel NUTUR-MOHHOW BaTapewn (3.2) OT NoTeHUManbHO ONacHbIX
cOOLITUIA, TaKMX KaK Nepe3apsigka v YpeaMepHas pas3psaaka, a Takke BbICOKME U HU3KUE TeMMepaTyphl.

3.6 barapenHas cucTtema (battery system): batapes (3.2) unu 6atapewn n Bce BcromoraTenbsHele KOM-
MOHEHTBI.

3.7 akkymynsaTop (cell): OcHOBHOWM aNeMeHT, HaxoasWMACH BHYTPUY NUTUA-UOHHOW BaTtapen (3.2), B Ko-
TOPOM FeHEpPUPYETCH 3NEKTPUYECKan SHEePrua B pesynbtarte NPOXOXKAEHWA peakunii BHeAPEeHUA/M3BNeYeHNs
MOHOB NUTKA HA NONOXUTENBHOM M OTPULLATENEBHOM 3MEKTpoaaXx.

MapaHune ochbuumnansHoe
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3.8 pexum C (C rating): Pexum 3apaga v paspsaga 6atapew (3.2), BbipaXeHHbIA KaK PyHKUUA HOMMK-
HanbHOW eMKocTu GaTapeun B A-u.

MpumevyaHnue — 3apsag unuv paspan 6atapen emkocteto 100 A-4 1 Tokom 100 A cooTBeTCTBYET pexxkumy 1C.

3.9 koHTakTOp (contactor): Pene/nepekntoyatens 3allWThl, ynpaBnseMslil cMcTEMON ynpasneHus baTta-
peen (3.5) ona 3awuTel 6atapen (3.2).

3.10 oTknroveHue no Bbicokomy HanpsikeHuwo; OBH (high voltage cutout, HVC): Peakuusa cuctemsl
ynpaenexus 6atapen (3.5) Ha cobbiTue Bbicokoro HanpsixkeHua (3.11), koTopas 3awmaet batapeto (3.2) ot
nepesapsigku.

3.11 cobbiTue Bbicokoro HanpskeHus; CBH (high voltage event, HVE): CoctosiHve, npu KoToOpom
akkymynaTop (3.7) Obin 3apsikeH OO HANPsKEHUS, NPEBLILLAIOLWEro MakCUMarbHbIA Npenen HanpsikeHUs ak-
KyMynsiTopa, ycTaHOBMEHHOIO U3roTOBUTENEM.

3.12 oTknroveHue no Huszkomy HanpsxeHuto; OHH (low voltage cutout, LVC): Peakuns cuctemsl
ynpaeneHvs batapesmMu (3.5) Ha cobbiTue HM3KOro HanpsikeHus (3.13), koTopas s3awwmwaeTt 6aTtapeto (3.2) oT
4Ype3MepHOW paspsiakn.

3.13 cobbiTue HM3Koro HanpsxeHusa; CHH (low voltage event, LVE): CocTosHne, Npy KOTOPOM aKKy-
MynaTop (3.7) Bbln pa3psKeH HKe NPefena HUXHErO HAaMNpPSsKeHWs pa3pana akkyMynstopa, yCTaHOBMEHHOIO
N3roTOBUTENEM aKKyMYnATopa.

3.14 rnaBHBbIN KOHTakTOp (mMain contactor): B cnyyae cucteMbl C HECKOMBKMMUW KOHTakTopamu (3.9)
[MpegHa3HavYeHHBIMK Ha CODbITUE BbICOKOTO HanpsikeHws (3.11), cobbiTne HM3Koro HanpsxeHus (3.13) u rnae-
HbI KOHTaKTOP], — YCTPOWCTBO, NpegHasHa4YeHHoe ANs pa3MblKaHus nocnegHnM unum bnvkanluee k 6atapee
(3.2), a, B cnyyae cuCTeMbl C OAHUM KOHTaKTOPOM, YCTPOWUCTBO, NpefHa3HavYeHHoe ANs OTKMYEHWS Mo BbICO-
KoMy HanpsokeHuto (3.10)/0TKNoYEHNA MO HU3KOMY HanpsbkeHuto (3.12)/ocHOBHON 3aLUKTEIL.

3.15 nepezapsag (overcharging): 3apagka akkymynaTtopa (3.7), NpooomKaLLascs nocne OOCTUKEHUS
BEPXHErD Npeaena HanpskeHWst akkyMynaTopa, YCTAHOBMNEHHOTO U3rOTOBUTENEM aKKyMynsTopa, YTO MOXET
MPUBECTU K ero NMOBPEXAEHMI0.

3.16 rpaHuubl 30HbI Be3onacHon akcnnyatauuu; 363 (safe operating limits; SOL): Habop 3Hauve-
HWIA HanpsKeHus, TemnepaTtypbl U ApYrux napaMeTpoB, B Npegenax KoTopbix gomkHa paboTtarts batapes (3.2)
U NpUW NPeBbILLEHNW KOTOPLIX MHULUMUPYETCS peakuust cucTeMbl ynpaeneHus 6atapeeit (3.5) onsa ycTpaHeHus
npobnemsl Unu BelkNo4YeHUsi Gatapeu.

3.17 cteneHb 3apsuikeHHocTH; C3 (state of charge; SOC): BenvunHa JOCTYNHOW AN CNOMb30BaHNS
eMKocTK Bbatapewn (3.2), BolpaxeHHas B NPOLEHTax.

Mpumep — 0 % = pa3psxeHHaa 6amapes; 100 % = 3apaxeHHaa 6amapes.

3.18 TennoBow pasroH (thermal runaway): lNoTeHUWansLHO ONacHoe camopacnpoCTpPaHAKLLEECH AB-
neHuve Harpesa baTapen (3.2), KOTOPOEe MOXET BO3HUKHYTb BHYTPW akkyMynaTopa (3.7) unu akkymynsTopoB.

4 TpeboBaHUA K KOHCTPYKLUU CUCTEMbI

4.1 KoHcTpykuusi 6atapeiHoi cUcTeMbl JOMKHa BbiTb BbINOMHEHA Takum 0Bpa3oM, YTobbl NapaMeTpsl
BCEX YCTaHOBMEHHbIX B Hel Bataper Haxogunvck B npeaenax 6esonacHblx paboumnx rpaHul, yKasaHHbIX 13-
rotosutensMu Gatapei.

4.2 [NA KOHTPOMSA W yrpaslieHns BCEMMW YCTAHOBMEHHbIMWM BGatapesmu U nogdepxaHua rpaHvy Ges-
OMAacHOM 3KCMnyaTauun, ykasaHHbIX M3roToBuTenami 6atapei, gomkHa 6biTb ycTaHosneHa CKY.

MpumeyvyaHue — CKY moxeT BblTb BHYTPEHHEN UMW BHELUHEW MO OTHOLLEeHUIo K BaTapee.

4.3 CnepyeT Mcnornb3oBaTh TOMbKO aKKyMYynATOPbl, CKOHCTPYMPOBaHHbIE B COOTBETCTBMM C MEXAyHa-
poOHbIMK cTaHaapTaMu, Takumu kak MOK 62619 u M3K 62620.

4.4 batapeiHas cucTeMa AomkHa BbiTe paccynTaHa B COOTBETCTBUM C 06MacTbio NPpUMEHEHUs 1 yCTa-
HOBMEHHbIMWU M3roToBMUTENEM BaTapell aKCnnyaTauMOHHBIMU OFPaHUYEHUSMU, 8 TakKe ¢ COOTBETCTBYHOLLM
pexumMom paspsga C, yKasaHHbIM B TEXHWUYECKUX XapakTepUCTUKaX CUCTEMbI.

4.5 Ecnu CKY otkntovaet 6atapeto, To crnenyet obecnedntb nogadvy srnekTponuTaHus Ha KpUTUYEeCKH
Ba)Hble CUCTEMBI (Hanpumep, 3anyck ABuraTens, HaBUralMoHHble OFHKM U T. 4.).

4.6 PacnonoxeHune batapei 4onxHo ObiTe TakuM, 4YToObl 0becne4YnTs NnogaepxaHue paboden Temnepa-
Typbl CMCTEMbI B Npefenax gvanasoHa, yKa3aHHOro N3roToBUTENeM.

2
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MpumeyvyaHune — [Jonyckaercs, yto CKY oTkniodaeT Gartapero npu ycTaHOBMEHHLIX M3roTOBUTENEM Temnepa-
TYPHbIX OrPaHUYEHNSIX.

4.7 BbixogHble napameTpbl 3apsagHblX YCTPOWCTB OOMKHbI HAaxogWTbCA B npegenax, YCTaHOBNeHHbIX
uarotoeutenem barapen.

4.8 lMpw npubnmxkeHnn cocToAaHns oTknmodeHns CKY unu cuctema, npexae 4em oTcoeguHuTb baTtapeto
OT CUCTEMbI MOCTOSHHOIO TOKAa, AOITKHbLI ONOBECTWUTL OrnepaTopa BU3yalbHbIM U/MMW 3BYKOBLIM CMITHAMNoM Tpe-
BOTM, OTHETNIMBO PasnuMuUMBIM C rMaBHOro NMocTa yrpasneHus.

4.9 MNpw HopManbHoW paboTe GaTapen pa3nMyHbIX ANEKTPOXUMUYECKUX CUCTEM HE criedyeT COequHATh
napannensHo unv nocnegoBartensHo. Mexay 6atapeiiHbiMU CUCTEMaMM C aKKYMYTATOPaMMU PasnuMYHbIX arek-
TPOXUMUYECKMX CUCTEM MpW 3apsade He AOMKHbl BbiTb MCMOMb30BaHblI KOMBOWHUPOBAHHbBIE/aBTOMATUYECKNE
pene.

4.10 B kadecTBe pasbeguHWUTENs crieqyeT UCMOMNb30BaTh [MaBHLIA BbiKMYaTens 6atapeun unu gpyroe
CpeOcTBO PYyYHOro OTKITHOYEHMS, HO OH He JOMmKeH ObiTh MCMONb30BaH B KAa4eCTBe YCTPOMNCTBA OCHOBHOW 3a-
LWMTbI Ha Beixoge 13 6aTaperHon rpynnbl.

4.11 Cuctema gomxkHa obmeHMBaTbCA AaHHBIMK MO CETKW CBA3W CO BCEMW YCTAHOBIEHHbLIMW 3apPAAHLIMA
KOMMOHEHTaMW Kak MHTErpupoBaHHasa cuctemMa.

n punmeyaHune — ﬂ,OI’IyCKaETCH OTCyTCTBME BHyTpeHHeﬁ cBA3KN Ans HebonbLNX aBTOHOMHbIX CUCTEM.

4.12 [onyckaeTcs OOMOMHUTENBHO K MMaBHOMY KOHTaKTOPY MCMOMb30BaHUE HECKONLKUX KOHTaKTOpPOB
(OBH, OHH), kaxabli U3 KoTopbix o6ecrnevynBaeT onpedeneHHyo 3allMTy OT BEICOKOTO U HU3KOMO HamnpsKeHus
M KOHTPONb U30NsAuMK Harpysku. Ecnv CKY obecneunBaeT 3alUTy OT BCEX YCMOBWUMA, TO AOMYCKAETCA NpuMe-
HEeHWe OJHOro rMaBHOro KOHTaKTopa.

5 NpaHuU bl 30HbI 6e30NacHOW JKCNyaTauumn

5.1 TpaHnubl 30HbLI Be3onacHol akcnnyaTtauun (F3B3) 6arapeun, ycTaHaBnMBaemble WM3rOTOBUTENEM,
COCTOSIT M3 NPeAenoB BbICOKOrO M HM3KOro HanpsKeHus, Npeaenos 3apsgHoro M paspsaHoro Toka, Temnepa-
TYPHbIX Npedenoe 3apaga v paspsga u T. 4. 1363 gomkHbl cobniogaTeca Npyu NPOEKTUPOBaHUK, YCTAHOBKE,
XpaHeHuu ¥ 3KcnnyaTtauuu baTapen.

BaTtapeu TepsiloT eMKOCTb NPU LUKNMPOBAHUM U C TedeHneM BpemeHWn. Ha eMKOoCTb oTpuLaTensHo BRu-
seT paboTa npu NOBLILIEHHLIX TEMNepaTypax U nogaepxaHue 6atapeun B ycrnoBmax Beicokon C3 n/unu npo-
OOMKUTENbHBIX NepruoaoB npu HMU3koM C3. 3To HeobxoaMMOo y4UTbIBaTh B NpMMeHsieMbix [3B3.

5.2 Tepesapsg MOXeT NPUBECTU K NOBPEXOEHWIO aKKyMYNsTOPOB, W OH JoMmKeH ObiTh NpefoTBpaLleH
nyTem ucnonb3osaHua CKY, nogxoasien onsa gaHHon batapeiHon yCTaHOBKM.

5.3 bartapeu umerT TeMNepaTypHbIE OrpaHUYEHNs], YCTAHOBIEHHbIE M3TOTOBUTENAMM DaTapei/akkymy-
natopoB. Bo nzbexaHue NoBpeXxaeHWid U NoTeHLMaNnbHO ONACHLIX YCNOBWUIA cUcTeMa fomkHa pabotaTk npu
YCTaHOBMEHHLIX TeMMepaTypax Bo BCeX pabounx ycrnoBusx.

[na cynoB, Haxo4AWMXCa Ha ANUTENbHOM XPaHeHWW, ycTaHoBKa HaTapei JormkHa OCyLLecTBNATLCH B
COOTBETCTBMM C Mpolenypamu xpaHeHusa batapen, peKoMeHOOBaHHbIMW M3rOTOBUTENEM, B 3aBUCUMOCTA OT
TEMNepaTypbl OKPyXawLlen cpeabl, NOAKMIOYEHHbIX UCTOYHUKOB 3apAaKM U HANWYUS NapasuTHbIX HArpysok.

6 OGwure BONPOCHLI YCTAHOBKU NNIUTUU-UOHHLIX BaTapen

6.1 Mpu ycTaHoBKe BaTapei cnegyeT cobnwaaTte pekoMeHZauum uarotoeutensa 6atapen. batapeun He
cnenyeTt ycTaHaBnMBaTb B MecTax, e MOXHO OXWUAaTb Hanu4Ms TeMnepartyp 3a npeaenamu (BbICOKMX UIK
HW3KWX) JONYCTUMbIX FPaHWL, HANpUMepP B MecTax, KOTOpPble MOryT HarpeBaTbCs OT COMHLLA UMK APYTUX BHELU-
HUX UCTOUHWUKOB Tenna.

6.2 CoepnuHeHusa cuctemMbl U anekTpoHuka CKY gomkHbel ObiTh 3allMLLEHBl OT KOPPO3UK.

6.3 Bartapew crnegyeT ycTaHaBNMBaTh B MeCTax, UCKIOYALWUX NOBPEX4eHWe OT yaapoB v Bubpauwnu,
ecnu Tonbko 6atapen He ogoBpeHbl M3roTOBUTENEM CreLManbHO A5 TAKoro NpMMeHeHMs.

6.4 BaTtapeliHble cuCTEMbl LOMKHBI ObiTb CKOHCTPYMPOBAHbI UMM YCTAHOBMEHbl Takum 00pasoM, YTo-
Bbl ux paboTa He nogBepranack OMNacHOCTW BO BPEMSA HOPMamnbHOW 3KCNnyaTtauuu cygHa U3-3a BO3OeNCTBUISA
BOAbI.

KoMnoHeHThl, noaBepralnecs BO34eNCTBMIO BOObI, AOMKHbI HAXOAUTLCHA B KOHTEWHEPE CO CTEMNEHbLIO
3awunThbl IP67.
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6.5 YcTpoicTeBa, pacnonoXeHHble B OTCeKax, TpebyLlwmMx 3auThl OT BOCNIIAMEHEHWS, OOITKHbI BbiTh
3alWuLleHbl OT BocnnaMeHeHns B cooTBeTcTBun ¢ MICO 8846.

6.6 TpeboBaHWA K KpENIeHW Npu ycTaHoBKe: DaTapenHas rpynna OormkHa ObiTb 3aKpenneHa Takum
06pa3om, 4TobObl B yCTAHOBMNEHHOM COCTOSIHUM OHa He Morna nepemelyatbces bonee yem Ha 10 Mm B noBGom
HanpasneHWW, NP NPUINOXKEHWUW Yepe3 LeHTP TsKecTn batapen TAHYLWER CUMbl, B ABa pa3a NpeBbillatoLlei
mMaccy batapeu, NPOAOMKUTENBHOCTBHD:

- BEpPTUMKanbHO — 1 MWH;

- TOPU30OHTaSNIbHO W MapanmnenbHO OCEBOW NMUHUM cyaHa — 1 MMH, B Ka)XOOM HanpasneHWu Bnepeg u
Hasan;

- TOPU3OHTASBHO W NepneHanKyNAapHO 0CeBOW NMUHUKM cyaHa — 1 MUWH, B KaX40M HanpaeneHuu no npa-
BOMY 1 NeBoMy GopTYy.

6.7 CoeanHeHus batapei: sanpelaeTcs BbIMONHATL NpAMble aNeKTpruyeckue coeauHeHus ¢ bartapes-
MK B 06xog CKY nnu pene 3almnThbl, €CNK1 3TO HE YKa3aHo B MHCTPYKUMSIX 3roToBUTENst DaTapeiHon cuctemsl.

6.8 3awwTa oT Nneperpy3kM No TOKY: BCE BbiXxOOHble Lenu GaTapei JOMmKHb MMETh 3alLWMTy OT neperpys-
Ku no Toky B cooTBetcTeum ¢ MCO 13297.

6.9 OTkntovarwLas cnocobHocTe: Npu HeobxoanumocTu BaTapelHas rpynna gomkHa ObiTe pasgeneHa
Ha Grnoku Takum obpasom, YTODbl He MpeBbIWancsa HOMUHAaN oTKMNYakwLWwern cnocobHOCTM NNaBKoro npeno-
XpaHuTens.

6.10 OTkntoveHne GaTtapewn: onepaTop LOMKEH UMETb BO3MOXHOCTb D@30MacHo ynpasnsiTe BbIKMHOYa-
Tenem Unu nepeknoyatenaMy batapenHon cucteMbl, ecrnv batapen HaxoasaTca B COCTOSHUM nNeperpesa. Boi-
Krovatenu 6atapenHon cucTembl JOMKHbI ObITh NErKOAOCTYMHBEI U HE KacaTbCa HenocpeacTBeHHO batapeu.
CnenyeT npefycMoTpeTb pacnonoXeHWe pas3MblkaTenein batapeun 3a npegenamMmu KoXyxa UM OTCeKa, B KOTO-
pPOM OHa pasMelleHa.

PekomeHayeTca UCMonb30BaTh HECKOMbKO pasbednHMTenemn, 4Tobbl NpegoTBpaTMTb OCTaHOBKY CyaHa B
cny4ae Bo3HukHoBeHust OHH/OBH.

6.11 MNocnefoeaTtensHas U napannenbHas ycTaHOBKA [OMKHA COOTBETCTBOBATL cneuudpukalmsam ns-
rotToeutens batapen.

Cnepyet yoenuts BHUMaHWe obecneyeHnio paBHOMEpPHON NoJayun 3Heprum ot Bcex batapel B batapei-
HoW rpynne, YTobbl n3bexatb gucbanaHca.

[omkHbl BbITh NPUHATL COOTBETCTBYIOLLME Mepbl ANs 6anaHCUPOBKM 1 3aLLMTbLl OT NePErpy3Kkn No ToKy
mexny batapesmu.

6.12 WcToYHMKM 3apsifa OOMKHBI SKCMMyaTMpoBaThCA/KOHTPONMPOBATLCS B COOTBETCTBUU C PEKOMEH-
Jauusamu no npodunam 3apsana, npefocTaBneHHbIMKY N3roToBUTENEeM BaTapen unu akkymynsaropa.

7 NpoTuBONOXapHas 3alnTa U BEHTUNALUA aKKyMyNATOPOB

7.1 MpoTuBONOXapHas 3aliMTa OT TenSIOBOro pasroHa: baTapew noaBep»KeHbl BO3MOXHOCTW BO3ropa-
HUA 1 TPebyT NPUMEHEHUS1 OCOBLIX Mep MpuW 3KCNnyaTauuMyM U KOHCTPYKUMK BaTapei. [LononHUTENBHYO WUH-
chopmauu CM. B NpUNOXeHun A.

7.2 TpoTuBonoXapHasa 3aliuMTa OT BHELLUHUX MOXAapoRB: ecnu batapeun ycTaHaBMMUBAKT B 3aKPbITbIX OT-
cekax, crefyeT pacCMOTPEeTb BO3MOXHOCTb YCTAHOBKM CMCTEMbI OBHapyXeHus noxapa B COOTBETCTBUM C
MCO 9094. Ecnun 6aTapeun ycTaHaBnvBalT B MecTax, MOABEPXKEHHbIX BO3ropaHuio, TO criedyeT paccMoTpeTb
BO3MOXHOCTb YCTAHOBKM DaTapei B kKOHTelHepax, obecnevyvBaloLL X 3allMTy OT BHELLHEro OrHs.

7.3 BeHntunauuwa batapei: MNpu yctaHoBKe DaTapei gomkHa ObiTb obecnedeHa BeHTUNAUMS batapei-
HOr0 OTCEeKa C BbIXOAOM HeNocpedCcTBEHHO Ha OTKPLITHIM BO34YyX, YTODLI M3bexarTb onacHoW KOHUEeHTpaumm
rasoB B ClyYae BCKPbITUA akkyMynaTtopoB. CrnefyeT NPOKOHCYMETUPOBATLES C M3rOTOBUTENEM akKyMynsiTOPOB
OTHOCUTENBHO TpeboBaHWi K BeHTUNAUMK Ans 6aTapewn/6aTtapeiHoro oTceka.

Mpw ycTtaHoBKe GaTaperHbIX rpynn B 3aKpbiTOM KWMOM MOMELLeHWUM MX cregyeT ycTaHaBnuBaTb B
(oToenbHOM) KOHTelHepe, obecne4yMBaloLLLEM HE3AaBUCUMYI BEHTUIALMIO.

8 Cucrtema ynpaBneHus 6aTapessMu U UCNbITaHUA

8.1 AkkymynaTtopbl, batapeu u CKY OO/mMKHbl MMETb OTKa30yCTOMYMBYIO KOHCTPYKLWIO, CKOHCTPYHpPOBa-
Hbl U UCTIbITaHLI B COOTBETCTBUW C MPU3HAHHBLIMKW CTaH4apTamu, OTPaxalwLlWnUMKM MOPCKOE NPUMEHEHNE U Xa-
pakTepHblie pabo4ne UMKbl, IpW 3TOM UCTbITAHWS AOMKHBEI NPOBOAUTLCS B Npu3aHaHHon nabopatopuu.

4
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MpumeyvyaHnne — Tllpumepbl TpeboBaHW K WcnbiTatensHbiM nabopatopuam — B WMCO 9001 unm
MCO/M3K 17025.

CKY pomkHa BbITb CNPOEKTMPOBaHa W UCMbITaHa aAnA PyHKUWIA ynpaBneHns:
a) cBA3aHHbLIX C 6830MacHOCTLIO:

- nepesapsg, 4Tobbl 3aWnMTUTL BaTaper OT YpesMepHoro 3apaana;

- nepepasps, YTobbl 3alWKUTUTE BaTaper oT YUpe3MepHoro pas3psaga;

- neperpee, 4T0bbI 3aWMTUTE BaTapelo OT NpeBbILLEHNs TeMNepaTypsbl.

b) cBasaHHBIX C pabovyuMK xapakTepUcTUKaMu:

- BbanaHcupoBka, 4ToObl 0becneynTs aBTOMaTUYECKOEe BbipaBHMBAHWE HAMNPSHKEHWUIA akKyMynAaTOPOB
UINN LienoYek NocrefoBaTenbHO COeAMHEHHbIX aKKyMyNATOPOB.

8.2 CKY pgomiHa ObiTb ocHaweHa dyHkumsamu OBH v OHH aona npegotepawexna CBH nnu CHH, ecnin
3anporpaMMMpoOBaHHble PYHKLMK B UCTOMHMKAX 3apsfku, MHBepTopax He cpabortatoT. [JencTeus, npeanpu-
HMuMaemble CKY, 0omKHbI LONOMHATDL 3anporpaMMypoBaHHble YHKLMM B UCTOYHMKaX 3apsifki, MHBEpTOpax.

8.3 CKY gomkHa KOHTpPONMpOBaTb HanNpsiKeHWe akkyMynaTopoB, 4Tobbl onpenenuTb, aenaetcs nv CBH
nnn CHH HenabexHbIM.

8.4 CBH/OBH: CKY ponxHa 3awmwats batapeto ot CBH, nHnymmpyst MHoroatanHeiin OBH, coctoAwmi
M3 criegyoLWnxX LWaroe:

- nogada curHana o6 oCTaHOBKe 3apsagKku ANA KaKAOro UCTOYHMKA 3apagKu;

- ecnu OTKMIOYEHMEe NCTOYHUKORB 3apsiiku He NpUBOAMUT k ocTaHoBke CBH, To gomkHa OkbITb Nnpegycmo-
TpeHa curHanmsauus (BuayanbHas u/Wnv 3ByKoBas) ANs onepartopa, OTYETNMBO CrblWKWMas C rNaBHOro nocTa
ynpasrneHus;

- ecnu onepaTopy He ygaetcsa ocTaHoBUTe CBH, To CKY gomkHa MHULMUMPOBATL OTKIMHOYEHWE UCTOYHU-
KoB, co3gatwmx CBH.

8.5 CHH/OHH: CKY pomxHa 3awmwarte 6atapeto ot CHH, nHuuuupya mHoroatanueln OHH, cocTtosa-
LKA M3 CregyoLwnX Waros:

- nogava 3ByKOBOMO WM/WMv BM3yanbHOro cUrHana onepartopy, OTYETNMBO CILILLMMOrIO C MaBHOro nocta
yrnpaBneHus, KOTOpbIA yKkasbiBaeT Ha To, 4To C3 BatapeinHon rpynnbl npubnkaeTtca K HuxkHeMy nopory C3,
yKaszaHHOMY W3roToBUTENEM;

- ecnu onepaTtop He moxeT npegotepatute CHH, To CKY gomkHa mHMLMMpOBaTh OTKIKOYEHWE BTOPO-
CTEMEHHbLIX NOTPebUTENEN 3NEKTPOIHEPTUN;

- ecnu aT1o He ycTpansaeT CHH, To CKY gomkHa oTKMoYMTL BCe 3MeKTpUYecKne Harpysku.

8.6 Temnepartypa: CKY gomxHa pearmpoBaTb Ha CUTyaLMK C HU3KOW MU BbICOKON TEMMNEPaTypOon Takum
obpaszom, 4Tobbl BaTapes He morna neperTy B HebesonacHoe coctosHMe. M3amepeHns TemnepaTypbl OMKHbI
ObITb 4OCTATOUHBIMKM 151 KOHTPONSA BCEX NOTEHLUMAaNbHbLIX obnacTtel neperpesa.

8.7 [JomkHo 6bITb NPEayCMOTPEHO BbIXOAHOE OTKIo4arLlee YCTPOWCTBO, NnpegHasHadeHHoe ans bes-
OTKA3HOTO OTKITKYEHMWS NPU NOMHOM Harpyske.

8.8 MapasutHbie Harpy3ku: koHcTpykuusa CKY n/unu cuctembl gomkHa obecnednBaTb, YTOObLI NapasuT-
Hble Harpyaku He npusogunu k CHH.

9 UHdopmauuna narotosuTena no 6e3onacHocTun
M PYKOBOACTBO NO 3KCNyaTauum

WarotoBuTene Gatapen QormkeH npegocTaBuTb MHOPMaUuio No 6e3onacHoOCTH, B TOM Y1Che:

- XUMUIO aHoda akkymynsatopa (Hanpumep, rpacwiT, yrmepoa, TutaH), katoga (Hanpumep, LiCoO,,
LiMn, Oy, LiNij g5C0g 1Alg 9505, LiNig 33C0( 33Mn; 330,, LiIFEPO,) 1 KOHCTpykuMK (Hanpumep, UMNUHAPUYe-
cKas, npuamaTuyeckas, naketHas);

- OOKymeHTauuto o6 yrposax 6e30nacHoCTU, XapakTepHbix Ana 6atapeu;

- OMMCaHWe OCHOBHbLIX XapakTepuUCcTWK baTtapen B OTHOLIEHUN 6e30MacHoCTH;

- nogpobHoe onucaHue sKcnyaTauMoHHbIX TpeboBaHuin, Heobxogumblx Onsa obecneyveHua 6e3onacHon
paboThbl, ¢ NoapobHbIM onucaHveM 363, BKNoYas COOTBETCTBYIOLLME XapaKTepucTUKK 3apsda WM paspsaaa,
npenensl TEMNepaTypbl, a Takke MoOble BHELWHWe pene 1 gpyrue dyHKLUW, Heobxogumele ans obecnedyeHms
paboTkl B pamkax 363;

- TpeboBaHWA, eCnK TaKOBbIE MMEITCS, K YNIpaBNeHWI0 UCTOMHUKaMK 3apsiaa;
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- MOCMeacTBUA BHELIHero noxapa WNu 4pesMepHOro BHeLIHero Harpesa BMecTe C OMuMcaHuem mep,
KOTOPble O0MKHbI BbITh MPUHATHI, ECN TAKOBbIE UMEKTCS, ANs 3alUUThl OT BHELIHWX OMAacHOCTEN, TakuxX Kak
noxap v yaap, BKIYas BEHTUNSALMIO M ocobble TpeboBaHWs K TyLLeHUMIo noxapa (Hanpumep, ocoGoe cpeg-
CTBO NOXapOoTyLUEHUs);

- MHGOPMALMIO O TOKCUYHBIX, TOPYMX MW B3PLIBOOMACHLIX ra3ax, KoTopble MOryT ObiTb BbIGpOLLEHbI B
crnydyae TennoBoro pasroHa;

- onucaHwe orpaHWYeHWin Ha NocnenoBaTenbHOe U NapannenbHoe coeanHeHue Gatapen, a Takke onu-
caHue 6e3onacHbIX CPeACTB BLINONHEHUS COeOUHEHW 40 YCTAaHOBMNEHHbLIX OrpaHMYeHuiA, BKIYas neperpys-
Ky MO TOKY U Apyrue HeobxodnMble MexaHW3Mbl 3aLLWTh;

- OnMcaHWe ONacHOCTel, ecNv TakoBble UMEITCS, KOTOPbIe BOZHUKAKT MPU MOrPYXEHUWU B MPECHY U
coneHyto Boay;

- Mpoueaypbl XpaHeHUs! U NOATOTOBKM K 3UMHEMY Nnepuoay;

- niobble orpaHMyeHust paboyero yrna HaknoHa GaTapeiHoln cucTemsl.
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MpunoxeHune A
(cnpaBo4Hoe)

TennoBow pa3roH 6atapen

InTuin-noHHble Batapen OTNMYAKTCA OT CBMHLOBO-KMCMNOTHBIX BaTapein cnegyrowmmmy BasKHbIMWM acnekTaMmu:

a) anekTponuT B BONbLUMHCTBE NUTUA-MOHHBIX BaTapen nerko BocnnaMeHseTcs,

b) npu onpegeneHHbIX HEMCNPABHOCTAX NUTUIA-MOHHLIE BaTapen MoryT BOMTW B COCTOSIHWE, M3BECTHOE Kak Te-
MMOBOW pasroH, npuBogsLlee k ObICTPOMY BHYTPEHHEMY HarpeBy, KOTOPbLIA NOCHe MHWLManM3auuM nepexoguTt B camo-
NogAepKMBatoLLYHOCS 3K30TEPMWYECKYID peakumto. Nocne uHUMLmMauumM TennoBoW pasroH TpyAHO OCTaHOBWUThL. CKOpoCTb
NOBLILEHUS TEMNEPATYPbLI BO BPEMS TEMNOBONO pasroHa M AOCTUraeMas NUKoBas TEMNEePaTypa LWMPOKO BapbUpYOTCH B
33BUCUMOCTMN OT KOHKPETHOro XMMWYECKOro cocTasa, ucnomne3yemoro B 6atapee (Hanpumep, LFP, NMC unu kakon-nnbo
OPYro XMMWYECKUIA COCTaB), U MHOTOYMCIIEHHbLIX KOHCTPYKTMBHBIX 0COBEHHOCTeW (Hanpumep, UMIMHOPUYECKNe akKkymy-
NATOPbLI MO CPaBHEHWUIO C MMOCKMMMW; pasnuyHble cenapaTtopHele MaTepuanbl, XMMUYecKoe nermpoBaHme 1 ap.).

Bo Bpems TennoBoro pasroHa HekoTopble HGatapen MoryT [oCTUraTbe BbICOKMX TEMMNEpPaTyp, NPUBOOALWMX K BOC-
nnameHeHWo anekTponuta batapew, Torga Kak B Apyrux aToro He npoucxodut. Bo Bcex cnyyasx BHyTpeHHee AaBneHve
B AaKKyMYNATOpe MOBbILLAETCH, YTO MOXET MPUBECTN K yTEeYKe razoB W 3MeKTponuTa u3 akkymynsatopa(oe), UcnbelTeiBak-
WX TennoBon pasroH. BocnnameHsemocTb BblAENAEMbIX BELLECTB LUMPOKO BapbUpyeTcs B 3aBUCMMOCTWA OT XMMMYe-
CKOro cocTaBsa, Mcnonb3yemblx gobasok v gpyrnx ocobenHocTen. Bo Bpema TennoBoro pasroHa, gaxe ecrnv BHYyTPeHHAS
TemnepaTypa HeJOCTaTOMHO BbICOKA, YTOObI Bbi3BaTk BOCNNaMeHeHve, Nobas McKpa MM NCTOYHWMK OrHSA MOTYT BbI3BaTb
BOCMfameHeHue. [locne BO3ropaHus M3-3a 3K30TEPMUYECKOWM (CamonofaepKuBaloLLeincsl) NpUpoabl XMMMHEeCKOW peak-
uuu, onpedensioLle TENNOBOW pa3roH, BO3ropaHue NuTui-moHHon 6atapen TpyaHo noTywuTe. Kak npaemvno, Hanny4diwmn
nogxon 3aknioyaeTcs B MakcMManbHo GbICTPOM OTBOAE Tenna, 4To, B CBOK oyepedb, Hanbonee achdeKTUBHO OCYLLECT-
BNAETCH NyTeM 3anumeku 6atapeun BOAOMW, XOTS 3TO MOXKET UMETb CepbeaHble MOCNeacTBUA C TOYKW 3PEHUS ANeKTPUYecKux
cvCcTeM cydHa, Nnaey4yecTu U T. A.

[MaBHOW LENbIO HACTOALLEro cTaHaapTa aenaeTcs obecnevyeHmne Toro, YTobbl KOHCTPYKLMSA U YCTAHOBKA NUTUIA-UOH-
HbIX BaTapen Ha cygax 6binu TakuMuy, YTobbl HE JOMYCTUTL BO3HUKHOBEHWS TENMOBOrO PasroHa, B TOM Yucne npu niobbix
pa3yMHo nNpeackasyeMblX HEMCNPaBHOCTAX. TeM He MeHee crieqyeT npedycMoTpeTs (1) AononHUTeNeHYo 3aluTy cyaHa B
cry4ae BblXOAa W3 CTPOS pasnn4HbIX MEXaHU3MOB 3aLuTbl baTapen 1 BO3HUKHOBEHWUS TEMMOBOro pasroHa v (2) cutyauum,
B KOTOPOW TEMMOBOW PA3roH 6artapen MHALMWPYIOT BHELUHWE UCTOYHWKK Tenna.

HekoTopkle 6atapen cobpaHbl B METANNMYECKMX KOPNycax, pacCHMTaHHbIX Ha caepxuBaHne nboro cnyyas Tenso-
BOrO pasroHa. HekoTopble U3 aTuX KOPMYCOB repMeTuyHbl 1 obecrnevnBaloT npefoTepalleHe cbpoca rasos, B TO Bpems
Kak B APYr1x ecTb BEHTUNSLMOHHbIE OTBEPCTUA. HekoTopkle Gatapen COCTOAT U3 COBOKYMHOCTU HEBOMbLIMX LMNUHAPUYE-
CKMX aKKyMYMNSTOPOB, KaXAbIA U3 KOTOPEIX CNocobeH yaepKaTe passuTMe TENMOBOro cobbiTHA U MPOU3BECTW OTKMKYEHUS
Gartapew, 4Tob6bl cOBbITHE He pacnpocTpaHanock. B apyrux batapesx akkyMmynsaTopel cobpaHbl BHYTPU NNacTMacCcoBOro
Kopryca, KOTOPbIA HE MOXET BblAepKaTb Cepbe3Hblii TEMMOBOW PasroH. YpoBeHb OFHECTOMKOCTM NNacTMaCcCOBbLIX KOPMy-
COB pa3Hblii. He3aBMCHMO OT KOHCTPYKUMKM, BO BCEX Cry4asdx TENMNOBOrO PasroHa npu oTCYTCTBMM repMETUYHOIO MeTanu-
YECKOro Kopryca BepOATEH BbIXOA ra3oB, KOTOPbLIE 3HAYMTENBHO Pa3NUYAOTCA MO CBOEN NeTy4YecTu, BOCNNAaMEHAEMOCTH,
NAOTHOCTW (Hanpumep, Nerde UnNu TAXKenee Bo3gyxa) U YPOBHIO ONACHOCTU.

3-3a BonbLKX pasnuymMin B XMMUYECKOM cocTase baTtapei, KOHCTPYKUMK, NETYYECTU U Peakuun Ha criy4an Tenno-
BOTO pasroHa HEBO3MOXKHO BbigaTh obLiee npeanucaHve No KOHCTPYKUMK BaTtapeiHoro oTceka v BeHTUNALMKW, a Talkoke no
noxKanusauuy noxapa v MexaHnaMam MoXapoTyLeHUs B NOMEeLLeHWW B Criyyae, korga nocnegHue cuMtarTcs Heobxonu-
MbiMK. M3roToBUTENE CyaHa 1 yCTaHOBLUKMK BaTapei 0bs3aHbl NPOKOHCYNETUPOBATLCS C M3rOTOBUTENEM W MOCTaBLUMKOM
GaTtapeil, 4Tobbl ONpegenuTs COOTBETCTBYHOLLYIO KOHCTPYKLMIO OTCEKA U MEXAHW3M BEHTUNALMK, 8 TAKKE COOTBETCTBYIO-
e MexaHW3Mbl NOKaNU3aumMm noxxapa 1 NoxapoTyLIeHWs, ecnn oHW ByayT NpU3HaHel HeoBXoaAUMBIMU.
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(6]
(71

(8]

(9]

Bubnuorpadun

ISO 7010, Graphical symbols — Safety colours and safety signs — Registered safety signs (Cumeonsl rpacude-
ckue. LipeTta 1 3Haku BezonacHOCTW. 3aperncTpyupoBaHHble 3Haky 6e30nacHoCTH)

ISO 8846, Small craft — Electrical devices — Protection against ignition of surrounding flammable gases (Cyna
Manble. nekTpuYecke YCTpoNCcTBa. 3awmta OT BO3ropaHus roploymnx rasos)

1ISO 9001, Quality management systems — Requirements (Cuctembl MeHemxMeHTa kayecTsa. TpeboBaHus)

ISO 9094, Small craft — Fire protection (Cyna maneie. lNMpoTuBonoxapHan 3awuTa)

ISO 13297, Small craft — Electrical systems — Alternating and direct current installations (Cyna manble. Cuctemsl
aneKkTpUYeckne. YCTaHOBKW NEPEMEHHOr0 U NOCTOAHHOIO ToKa)

ISO 16315, Small craft — Electric propulsion system (Cyna manbie. 3nekTpuyeckan rpebHas ycTaHOBKaA)

ISO/IEC 17025, General requirements for the competence of testing and calibration laboratories (O6wwne Tpetosa-
HUA K KOMNETEHTHOCTW UCMBITATEMNBHBIX M KaNnMBpoBOYHLIX NabopaTtopuii)

IEC 62619, Secondary cells and batteries containing alkaline or other non-acid electrolytes — Safety requirements
for secondary lithium cells and batteries, for use in industrial applications (AKKyMynaToOpel U akKKyMynaTOpHble BaTa-
peu, cogepalime Weno4HOoN Uy Apyrie HeKMCNoTHble aneKkTponuTel. TpeboBaHua GesonacHOCTW ANA NUTUA-NMOH-
HbIX aKKkyMynaTopoB 1 6aTtapei Ana NpoMbIWUNEHHBIX MPUMEHEHNI)

IEC 62620, Secondary cells and batteries containing alkaline or other non-acid electrolytes — Secondary lithium cells
and batteries for use in industrial applications (AkkymynsaTopbl U akkyMynsTopHele 6aTapeu, cogepxallume Weno4vHou
WY Opyrve HEKUCMNOTHLIE SNEKTPONUTLI. AKKYMYNATOpbl U 6aTapen nuTUeBbIe ANs NPOMbILUNEHHBIX MPUMEHEHWIA)
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