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[lpeaucnoBue

Llenn u npuHuMnel ctTaHgapTusauum B Poccumnckon PeagepaumyctaHoBneHbl PegepanbHbIM 3aKOHOM OT
27 nekadbpst 2002 r. Ne 184-03 «O TeXHUYECKOM perynmpoBaHiun», a npasuna NnpuMeHeHnst HauMoHanbHbIX
ctaHgapTtoB Poccunckon egepaunmm — OCT P 1.0—2004 «CtaHaapTusaunsa B Poccunckon depgepanmn.
OCHOBHbIE MNONOXEHUAY

CBeneHNnAa o ctaHaapTe

1 NoAroToOBJIEH ABTOHOMHOM HEKOMMeEpPYECKoU opraHiusaunen HaydyHo-TexXHU4YeCKUn LeHTP cepTu-
pukaummn anektpoodbopyaosaHua «AC3MM» (AHO HTUCO «AC3I») Ha ocHOBe CODCTBEHHOrO ayTEeHTUYHOIO
nepeBoda ctaHaapTa, yKasaHHOro B NyHKTe 4

2 BHECEH TexHu4eckum komuteToMm no ctaHgaptmsaunn TK 44 « AKKyMynaTopsl U baTapen»

3 YTBEP)XXAEH W BBEAEH B JEWCTBUE MMpukasom PenepanbHOro areHTCTBa No TEXHNYECKOMY
perynupoBaHuio n metponorin ot 15 aekadbps 2009 r. Ne 930-cT

4 HacTtodawmm ctaHgapT naeHtndeH MmexagyHapoaHomy ctaHgapty MOK 60086-4:2007 «baTtapen nep-
BUYHbIe. HacTb 4. besonacHocTb NUTMEBLIX baTapen» (IEC 60086-4:2007 «Primary batteries — Part4: Safety
of lithium batteries»).

[Tpyu NnpMMeHeHUN HACTOALLEro ctaHaapTa pekoMeHayeTCs UCMNOoNb30BaTh BMECTO CChINTIOYHBLIX MeXayHa-
POAHLIX CTAHAAPTOB COOTBETCTBYIOLWME UM HalUMOoHanbHble cTaHgapTel Poccunckon @eaepaun, cBeaeHUa o
KOTOpPbIX NMpUBedeHbl B AONMONHUTENBHOM npunoXxeHun A

5 BBEAEH BINEPBbIE

VIHipbopmMmayuss o6 UBMEHEeHUSX K HacmosweMy cmaHoapmy rnybnuKkyemcs 8 eXe200H0 u3oasaeMoM
UHOopMaUlUOHHOM yKa3zamere «HayuoHalnbHbie cmaHoapmsai», a mekcem U3MeHeHUU U rMorpagoK — 8 eXXeMe-
CSYHO U30asaeMbiX UHGhOPpMaUUOHHbIX YKa3amernsx « HauuoHanbHblie cmaHoapmeiy. B cnyyae nepecmompa
(3aMeHbl) Unu OmMeHbi Hacmosauw,e20 cmaHOapma coomeemcemesyroujee yeeoomreHue byoem onybnukosaHo
8 e)XXeMeCsIYHO U30asaeMoM UHGPOpMaUUOHHOM yKa3amerie « HayuoHarnbHbie cmaHOapmel». Coomeemcmaey-
rowas UHopmMauus, yeeodoMrieHue U meKcmsi pasmMellaromcs makxe 8 UH(popMayUoHHOU cucmeme oblyez2o
rofib308aHUsT — Ha ouyuanbHoM calime PedepallbHO20 a2eHmcemaea rio mexHU4ecKoMy peaynupogaHuro U
MempoJsiozauu e cemu MIHmepHem

© CtaHgapTuHgopm, 2011

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UMM YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PerynmpoBaHuo U MeTPOoorum
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BBenoeHue

KoHuenuusa 6e3onacHOCTU OCHOBAHA Ha NOHATUAX 6e30NacHOCTU Ntoaen U LENMOCTHOCTU UX CODCTBEH-
HOCTU. HacTosWwmMin cTaHaapT ycTaHaBNMBaeT TpeboBaHUA U MeTOAbl UCTbITAHMA NEePBUYHBIX NMUTUEBLIX 3Me-
MEHTOB U DaTapen 1N nNoaroToBNeH B cooTBeTCTBUKM ¢ pekomeHaauuamm MCO/MOK ¢ yyeTom TpeboBaHUI
NPUMEHAEMbIX COOTBETCTBYHOLWUX HAUMOHANbHBIX M MeXayHapoaHbIX CTaHO4apToB.

[lepBUYHbIE NMNTUEBLIE 3MTIEMEHTLI N BaTapen B oTNn4YMe oT 0ObIYHBIX MEPBUYHLIX 3NTEMEHTOB U baTapewn,
MCMONb3YIOLWMX BOAHLIV 3NEKTPONUT, cogepXaT BocnnaMeHsaowmeca matepuarnsl.

Bcneacteme aTOro BaXKHO TWaTeNlbHO paccMaTpuBaTh 6e30nacHOCTbL NpU NPOEKTUPOBAaHMA, NMPOU3BO-
OCTBe, Npodaxke, UCNOMb30BaHUN U YTUNU3ALUX NEPBUYHBIX MUTUEBLIX 3NTEMEHTOB 1 baTapen. o 3Ton npuyimn-
He nepBoHa4anbHO AN LWAPOKOro NpUMeHeHUst B OCHOBHOM MUCNONb30BanM MmanorabaputHele nepBUYHbIE
NUTUEBbLIE 3NeMeHTbl UbaTapeun ¢ HU3KOU BbIXOAHOW MOLLHOCTLIC. [1lepBUYHbIE MNTUEBLIE 3TEMEHTLI N baTapen
O0ONbLWON MOLLHOCTU UCNONL30BaNNUCH ANS crneumanbHbIX Lenen u ans BOeHHOro NPUMEHEHNS U XapaKkTepuso-
BalnMCb Kak «0bCNy)XMBaeMble TEXHUYECKUMU cneumnanuctamny. [epBas pegakumsa HacTodawero ctaHgapTra
Obina paspaboTaHa ¢ y4eTOM 3TOW cUTyaLUn.

OagHako HavnHas NnpnbdnnanTenbHo ¢ KoHua 1980-x roaoB nepBUYHLIE NTUTUEBBLIE 3MIEMEHTHI U BaTapen
BbICOKOW MOLLHOCTW HAYann NpUMeHATLCA Ha NoTPpebnUTeNnbCKOM PbIHKE, FNaBHBIM 0DPa3oM Kak UICTOUHUK MUTa-
HLUS B Bugeokamepax. C 3Toro BpemeHu crnpoc Ha nepBUYHbLIE NMUTUEBLIE 3N1EMEHTHI U baTapen BbICOKON MOLL-
HOCTW 3HAUYUTENbHO YBENMUYUICA, U MHOTUE U3TOTOBUTENN Havyanu npou3BoACcTBO NePBUYHLIX 3MTIEMEHTOB U
baTapei Takoro Tuna. B cBA3K ¢ 3TUM acnekTbl 6€30MacHOCT NEPBUYHBLIX TUTUEBLIX 3N1EeMEHTOB U baTapen
ObINKX BKIHOYEHLI BO BTOPOE N3aaHWe HAaCTOsILLEro ctaHgapra.

OCHOBHOW LleNbto TpeTben pegakLnm HacToALWEro ctaHgapTa ABNASIETCA ero rapMoHU3aLna ¢ TpeboBaHU-
AMU K UCMIbITAHUAM MPU TPAHCNOPTUPOBaAHUN NEPBUYHBLIX TMTUEBLIX 3NeMeHTOB MbaTapen, yCcTaHOBNEHHBIMA B
MOK 62281 [11].

PekomeHaaLun no 6e3onacHoCTM Ans paspaboTunMKoB (MPOEKTUPOBLLUKOB) NEPBUYHBLIX NMUTUEBLIX 3Ne-
MEHTOB N BbaTapen npmeeaeHsl B npunoxkeHnn A. B npunoxeHnn B npuBeaeHbl pekomeHaaumm no 6e3onacHoc-
TW NSl paspaboTymMKoB 000pPYyAOBaHUSA, B KOTOPOM NPUMEHSIIOT NEPBUYHBIE NMTUTUEBLIE SMEMEHTHLI N baTapen.
[MpunoxeHna A n B ocHoBaHbI HAa ONbITE NPUMEHEHUSA NEPBUYHBIX TIMTUEBLIX 3N1IEMEHTOB U baTapen B cocTaBe
Bnageokamep n 6asnpyroTcda Ha aokymenTe [18].

BesonacHocTb — 3T0 cBOOOAA OT HEeAONYCTUMOro pucka. He MoxeT ObITb HUKAKOW abCcontoTHOU Be30-
MAaCHOCTU: HEKOTOPLIN PUCK ocTaeTcs. [MoaToMy npoayKkuus, NpoLecc Unm ycnyra MmoryT ObiTb TOMbKO OTHOCK-
TenbHO Be3onacHbl. be3onacHOCTb MOXET ObITb AOCTUIHYTA CHUXKEHUEM PUCKA OO0 onpeaeneHHoro ypoBHS,
KOTOPLIN onNpeaensieTcs B NpoLLecce nonucka onTMmMmanbHOro paBHOBeECUS MexXxay naeanom abcontoTHon 6e30-
MacHOCTU N TpeboBaHUAMMN, KOTOPLIE AOMKHBLI 0becnevynTb NPoayKLUKUS, NPOoLLEecc Unn ycnyra, u dpakrtopamu,
TaKUMUM KaK BbIroabl NP UCNONb30BaHUN, NPUrogHOCTL AN UICNONb30BaHUSA NO HAa3Ha4YeHUo, NpueMnemMas CTo-
MMOCTb, U 0aobpsieTca 3anHTepecoBaHHbIM COODLLIECTBOM.

[TOCKONbKY CYLLECTBYHOT pasfinyHble acnekTbl 0€30MnacHOCTU, HEBO3MOXKHO 0becneuynTb Habop TOYHbIX
YCNOBUN N peKOMeHaaLUnn, npuMeHsieMblxX anst obecneyvyeHns 6e30NacHOCTU B KAXXAOM KOHKPETHOM cry4ae.
HacTtodalwmni ctaHaapT COOTBETCTBYET TpebOoBaHUAM, NpeabsBNsiEMbIM K cTaHAapTamMm 6e30NacHOCTH, TaK Kak
DasnpyeTcs Ha pasyMHOM MPUHLIMNE «MCNOTIb30OBaHWUE NO HA3HAYEHUIO Y.
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HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

BATAPEW NEPBUNYHbIE
YacTb 4

Be3zonacHocTb NUTUEBLIX ODaTapen

Primary batteries.
Part4. Satfety of lithium batteries

Nata BBegeHna — 2011—01—01

1 O6nactb NpMeHeHUA

HacTodaw i CTaHOapPT yCTaHAaBIIMBAE€T OCHOBHbBIE TEXHAYECKAE TDEGOBaHI/IFI M MeToabl UCNbITAHUIA Nep-
BAYHBIX JIMTUEBbLIX 3JIEMEHTOB 6aTape|7|, obecnevnBaoLme nx 6e3onacHoOCTb NP NCMNOJ1b30OBAHNI 1NO HA3HA-
YeHNHO 1 BOSMOXHOM HENPAaBAJIBHOM NPpAMEHEHUNA.

[TpumeyaHwune—Illpegnonaraercs, YHTO NEPBUYHbIE NIMTUEBbLIE 3NEMEHTbI U baTapen, cTaHAaPTU30BAHHbIE
cornacHo MOK 60086-2, oTBevatotT TpeboBaHuAM HaAcTosAWwero ctaHaapra. nsHectaHaapTM30BaHHbIX NEPBUYHbBIX TUTUE-
BbIX 3MTEMEHTOB U BaTapen Takke MOryT ObiTb NPUMEHEHBI TPEDOBAHNSA N METOAbI UCMNBITAHUW, YCTAHOBNEHHbIE HACTOS-
UM cTaHgapTomMm. B nwobom cnydae 3asaBMeHUs UMK rapaHTmM O COOTBETCTBUU WM HECOOTBETCTBUM HACTOSLWEMY
CTaHAapTy He ByayT NONMHOCTBIO UMK YaCTUYHO YAOBNETBOPATb BCEM CneEUNPUYECKUM Lensm n TpeboBaHusAM NoTpebun-
TEnewn.

2 HopMaTuBHbIE CCbINKN

B HacTodleM cTaHaapTe UCMOMNb30BaHbl CChINKU HA cneayowmne ctaHaapTel, 00s3aTenbHbIE NPU NpUMe-
HEHMK HacTodLWero ctaHgapTa. Ana AgatupoBaHHbIX CCbINOYHBIX AOKYMEHTOB NMPUMEHSIIOT TOMbKO yKa3aHHOe
n3gaHue. na HegaTUpoOBaHHbLIX CCbINOYHBIX AOKYMEHTOB NPUMEHSETCS nocnegHee usgaHne cCbiTOYHOro
OOKYMeHTa, BKIovad Bce U3MeHeHUs U NonpaBKu.

M3K 60086-1 BaTtapeu nepsuyHble. Hactb 1. Obwme TpedbosaHua (IEC 60086-1, Primary batteries —
Part1: General)

MOK 60086-2 batapen nepBudHble. YHactb 2. PUINYECKNE U INEKTPpUYecKne XapakKTepUcTUKn
(IEC 60086-2, Primary batteries — Part 2: Physical and electrical specifications)

3 TepMUHbI N onpeaeneHuns

B HacTosALwweM cTaHaapTe NnpMMeHeHbl cneayroLline TepMUHbI C COOTBETCTBYIOLLMMMN onpeaeneHUsaMm:

[TpnmedaHwne—Hekotopele onpeaeneHns B3ATbl M3 VCO/MOIK PykoBoactBo 51, MOK 60050-482 wm
M3K 60086-1 n noBTOpEHbI HUXE Ans yaobceTea.

3.1 cOBOKynHoOe coaepxaHue nutua (aggregate lithium content): O0uwee KONMYECTBO NUTUS UNN €ro
OKBMBaANeHTa, coaepallerocsi B NepBUYHLIX 3NeMeHTax, CoCTaBNAoLWNX baTapelo.

3.2 Gartapesn (battery): OanH N HeCKONbLKO NEPBUYHBIX 3NTIEMEHTOB, CHabXeHHbIX HeobXoaANUMbIMU NS
MCNONb30BAHNA YCTPOUCTBaAMU, HANPUMEP KOPMYCOM, BbIBOAaMM, MapKUPOBKOU 1 3aLLMTHBIMUA YCTPOUCTBaMM.

[IEV 482-01-04:2004]

3.3 AUCKOBbLIN 3aneMeHT (MOHeTHbIU anemeHT) (button cell, coin cell): 3OnemeHT LUNMHAPUYECKON

cdbopmbl, 0bOLLLIaA BbICOTA KOTOPOro MeHbLLUE, YeEM ero AnamMmeTp, HanpumMmep B popmMe KHOMKN UM MOHETHI.
[IEV 482-01-40:2004]

U3paHune odbmumanbHoe
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3.4 anemeHT (cell): OcHOBHasA pyHKUMOHaNbHaa eanHULA (A4enka), CocTosAlas U3 3N1eKTPOA 0B, 3/1ekK-
TpoNnuTa, Kopnyca, BeIBOAOB U (0DLIMHO) cenapaTopoB, ABNAOWAACSH MCTOMHUKOM 3NMEKTPUYECKON SHEpPrin,
NONy4YeHHOW NPAMBIM NpecbpasoBaHUEM XMMUNYECKOUN SHEPTUN.

[IEV 482-01-01:2004]

3.5 cocTtaBHOM aneMeHT (componentcell): SnemeHT, BXoAsALWNMN B cocTaB baTapewn.

3.6 yunuHgpu4veckuin anemeHT (cylindrical cell): 3nemeHT uMnUHapUYeckon opmel, 0bLLIAA BLICOTA
KoToporo bonblue, Yem ero gnameTp.

[IEV 482-02-39:2004]

3.7 rnyouHa pa3paga DOD (depth of discharge, DOD): lpoueHT HOMUHaNbHOW EMKOCTW, CHATOW NP
paspsae dbatapen.

3.8 nonHOCTbIO pa3spsxeHHbIN (fully discharge): CocTosaHMe 3apsaXXeHHOCTU anemMeHTa nnu dartapeu,
cooTBeTcTBYIoWee 100 %-Hon rnybuHe paspaga.

3.9 Bpepq (harm): ®usnveckas TpasmMma UNn yuwepod 300pOBLI0 YenoBeKka, Unu yuwepod, npuYnHeHHbIN
MMYLLIECTBY UM OKpY>KatoLlleun cpee.
[ISO/IEC Guide 51:1999, ctatbsa 3.3]

3.10 onacHocTb (hazard): lNoTeHUMaNbHLIM MCTOYHKUK Bpeaa.
[ISO/IEC Guide 51:1999, cTtaTbs 3.5]

3.11 ucnonb3oBaHUe No HasHavyeHUo (intended use): Vcnonb3oBaHWe npoayKuuK, npoLecca Unn
YCINYrA B COOTBETCTBUKM CO crielupmnKkaLmen, MHCTpyKUUAMN U MHopMaL e, npeaocTaBeHHOW NOCTaBLLN-
KOM.

[ISO/IEC Guide 51:1999, ctaTtbst 3.13]

3.12 b6onbwan 6atapen (large battery): baTapesi, B KOTOPOW COBOKYNHOE coaepXaHue nutust bonee
500r.

3.13 6onbwon anemMeHT (large cell): 3nemeHT, B KOTOPOM COBOKYMNHOE codepXaHne NMUTUA UNn ero
aKkBMBaneHTa bonee 12r.

3.14 nutueBbin aneMeHT (lithium cell): OnemeHT, cogepXxaln HeBOAHLIN 3NEKTRPONUT, oTpULaTenb-
HbI 3NEeKTPOod KOTOPOro caenaH U3 NUTUSa UNM MmaTepuana, coaepallero nATUN.

[IEV 482-01-06:2004]

3.15 HOMUHanbHOe HanpsxeHue (nominal voltage): CooTBeTCTBYIOLEE NPUDNN3NTENBHOE 3HAYEHNE
HaNPSXKeHUs, KOTOpOoe UCNONMb3YHOT NPU NPOEKTUPOBaAHUN N nAeHTUdUKALWUK snemMeHTa, baTtapen Unn anekT-
POXUMNYECKOU CUCTEMBI.

[IEV 482-03-31:2004]

3.16 HanpsikxeHue pa3zoMKHYyTOM Lenu (open-circuitvoltage, OCV,U__, off-load voltage): HanpsxeHnue
MeXay BblBogaMmn batapen Nnpu 0TCYTCTBUU NMPOTEKAHWUS TOKA BO BHELLHEN Lienu.

[IEV 482-03-32:2004, moandumkaums]

3.17 npusamatudeckum (prismatic): OnpegeneHune anemeHTa Unu batapeun, nMeroLWwnx opmy napan-
nenenunega c NPAMOYrofbHbIMU rpaHAMMN.

[IEV 482-02-38:2004]

3.18 3alWMUTHbIe ycTpoUCTBa (protective devices): YCTpOUCTBa, Takue, KaK nnaBkue npeaoxpaHuTenu,
aunoabl Un apyrue anekTpudeckme Unn 3anekKTpoHHbIe TOKOBLIE orpaHu4uTenn, npeaHasHavyeHHble N4 Npepbl-
BaHUA NpoTeKarLlero Toka, 6noknpyroLwme npoTekaHne Toka B OAHOM HanpaslieHUN Un orpaHuvMBaroLLme
NPOTEeKaLWWN B 3NEKTPUYECKON LLenn TOK.

3.19 HOMUHanNbHaAaA eMKOCTb (rated capacity): 3HavyeHUe eMKOCTU anemMeHTa Unu batapeun, onpeae-
NneHHas B yCTaAHOBMEHHbIX YCITOBUSIX U AeKNapupoBaHHasa U3roToBUTENEM.
[IEV 482-03-15:2004, moandgukauuns]

3.20 BO3MOXHOe HenpaBUlbHoOe NpuMeHeHUe (reasonably foreseeable misuse): cnonb3oBaHue
npoaykuun, npouecca Mnu ycnyrn B LensiX U yCnoBusIX, He YCTaHOBMEHHbIX NOCTaBLMKOM, HO KOTOpOe
MOXET ObITb pe3ynbTaToM flerkonpenckasyemMmoro noseeHua nogen.

[ISO/IEC Guide 51:1999, cTtatbs1 3.14]
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3.21 pucK (risk): COBOKYNHOCTb BEPOATHOCTU HACTyNNeHUda cobbiTUA NPUYMHEHUA Bpeda U cTeneHb

TSIKECTU 3TOro Bpeaa.
[ISO/IEC Guide 51:1999, cTaTbs 3.2]

3.22 6e3onacHocTb (safety): OTcyTcTBME HEenpuemnemoro (HegonycTUMOro) pucka.
[ISO/IEC Guide 51:1999, cTtatbs 3.1}

3.23 Hepa3psxeHHbIN (undischarged): CocTosdHUE 3apAXKEHHOCTN NEPBUYHOIO anemMeHTa unu dbara-
peun, cootTBeTcTBYIOWEE O %-HOW NONHOW pa3psXKeHHOCTI.

4 TpeboBaHMA 6e30MacHOCTM

4.1 KOHCTpyKLMUA

ITuTneBble anemMeHThl UbaTapen KnacCUPULNPYHOT MO XUMUYECKOMY COCTaBY (aHOA, KATod, 3NEKTPONNT),
Mo UX BHYTPEHHEW KOHCTPYKUMK (KaTyLlKa, cnupanb).OHU MOTYT UMeTb LMNUHOPUYECKYIO, ANCKOBYIO (MOHET-
HYHO) N NpuamMaTtundeckyto popmy. INpn NpoekTUpoBaHNMM HECDXOOAUMMO PACCMOTPETH BCE BO3MOXHbIE acnek-
Thbl 6€30NaCHOCTU 3NTIEMEHTOB M BaTapen, y4nTbiBast, YTO OHU MOTYT 3HAYUTENbHO pasnvaTbCH B 3aBUCUMOCTU
OT KOHKPETHOW NMUTUEBOU CUCTEMbBI, MCLLIHOCTU U reoMeTpu4eckon QOPMBI.

[Tpn NpPoeKTUPOBaAHUN NODLIX NMMTUEBBLIX 3MIEMEHTOB N DaTapen AOMMKHbI ObITb y4TeHbl crneayoLlme
acrneKkTbl 6e30nacHoOCTU:

a) KOHCTPYKUMS NMUTUEBLIX 3NTEMEHTOB N BaTapen AomkHa bbITb Takon, YTODLI NpeAoTBPaTUTL aHOMaTb-
Hoe (HeHOPMUPOBaHHOE ) MOBLILLEHWE TeMNepaTyphbl BbilLe KPUTUYECKOW, YyCTaHOBNEHHOW N3rOTOBUTENEM;

D) KOHCTPYKUMEWN NUTUEBLIX 3NEMEHTOB N BaTapen A0KeEH ObITb NPeAyCMOTPEH KOHTPOb 3a NOBbILLIE-
HAEM TeMnepaTypbl B 3NieMeHTe unu batapee, HanpumMep A0MKeH BbITb OrpaHnYeH NpoTeKarLW N TOK;

C) KOHCTPYKUWUSA NMUTUEBLIX 3NEMEHTOB U baTapen AoMKHa ObITb TaKon, YTODLI YMEHbLUNTL Ype3MepHoe
BHYTpeHHee AaBlieHne UK NpeaoTBpaTuTb CUINbHBIA B3PLIB B YCITOBUSAX TPAHCMOPTUPOBAHUA, NMPU UCNOINb-
30BaHWM NO HasHa4YeHUo 1 BOSMOXXHOM HenpaBUIIbHOM MPUMEHEHUN.

PekomeHaauum no obecnevyeHuo 6e3onacHoCTU NUTUEBLIX BaTapen npuBegeHbl B NpunoxeHun A.

4.2 TlnaH KavyecTBa

N3roToBuUTENbL ACIKEH NOArOTOBUTE NJaH KavecTBa, ycTaHaBMMBaOLW MM NpoLeaypy NPOBEPKM MaTepua-
OB, KOMMNOHEHTOB, 3NIEMEHTOB U BaTapen B npoLecce nNpon3BoacTBa, OXBaThIBaOLMA BECb NPOLIEecC paspa-
DOTKM N NPOUIBOACTBA KOHKPETHLIX TUMOB baTtapen.

5 OTO0p OOpasuoB

5.1 O6bwme nonoxeHUn

OT160p 0bpa3uUoB cneagyeT NPoBOANTb N3 CEPUNHO BbINYCKaeMOon NpoayKunn B COOTBETCTBUN C MPUHSATbI-
MW CTATUCTUYECKUMU METOJaAMMN.

5.2 OT60p 06pa3LoB ANA UCNBLITAHUN

KonnyecTBo 006pasyoB, He0OX0AMMbIX A1 UCTMbITaHUN, ykadaHo B Tabnuue 1. UcnbitaHusa ot A oo E npo-
BOAAT nocneaoBaTenbHO Ha OAHUX U TeX Xe obpasuax. Ana kaxgoro U3 ucneitaHn ot F ao M ncnonbayior
HOBbIE 3N1IEMEHTHLI U baTapewn.

[TpnumedaHwune—VenbiTanne G nnu ansrepHatMBHoe eMmy ucnoiTaHne F npoBogaT B 3aBUCUMOCTU OT TOrO, Ka-
KO€ M3 HUX Hauny4wum o6pasom MogenupyeT BHYTPEHHES KOPOTKOE 3aMblKaHME A5 COOTBETCTBYIOWEN KOHCTPYKLUN 3ne-
MeHTa (baTtapen).

Tabnwya 1— Konnyectso 0bpasuoB Ans UCNblITAHUA

Buabl KONMM4eCcTBO 1 CTEMNEHb Pa3psXXeHHOCTU obpa3uos Anga KONU4eCcTBO U CTEMNEHb Pa3psXKeHHOCTU 0bpa3suos
NCNbITAHUN 3NEMEHTOB U BaTtapen U3 ogHoro anemMeHTa OnA MHOTO3NEeMEeHTHBIX baTtapeun
A—E Hepa3spsikeHHble [lonHOCTbIO HepaspsiskeHHble [lonHOCTbIO
pPa3psKEHHbIE Pa3pPsIKEHHbIE
10 10 4% 4%
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OkonyaHue mabnuubi 1

Bunb! UCTETaHUi Konn4yectBo U cTeneHb paspsXKeHHOCTU 0bpa3uoe ans Konu4ecTBo U CTeneHb paspsXKeHHOCTH obpas3uoB
A 3NEMEHTOB U BaTtapen U3 ogHoro anemMeHTa ONA MHOTO3NEeMEeHTHBIX BaTtapeu
F unn G Hepa3spsikeHHble [TonHoCTbIO McnbiTaHns HE pekoMeHJoBaHbl Ans b6a-
pa3psAXKEeHHble Tapen, HO UCNbiTaHUA AO0JMKHbI DbITb NPOBE-
NEeHbl ANs 9NeMEHTOB, COCTaBNALWMX baTa-
5 (ANCKOBLIX UNW LNTTMHAPUYECKUX ) Delo
10 (NpyU3MaTUYECKNX)
H Hepa3psiXeHHble [TonHOCTbIO
pa3psiKeHHbIe
He npumeHstoT 10
|—K Hepa3spsaxeHHble [lonHocTblo HepaspsxeHHble [lonHocTbIO
pa3psiXXeHHble paspsKeHHble
5 He npumeHstoT 5 He npumeHstoT
L Hepa3spsikeHHble [lonHOCTBbIO
pa3psiXeHHbIe
b)
5(+ 15) He npumensitoT He npumeHsioT
M PaspsixeHHuble Ha 50 % | PaspsixeHHble HA 75 Y%
5 (+ 15)°

3) Mpu ucnbliTaHusax Garapen, 3a ucknyeHeMm Garapei, COCTaBNAOWMNE 3NEMEHTbl KOTOPbIX ObinNu UCMbITAHb

npexae, KONM4YeCcTBO UCTbIThIBAEMbIX baTapen A0MKHO ObITb MO KPpanHEN Mepe TakUM Xe, Kak YUCITO SNTEMEHTOB, Tpe-
byrowmxcsa ans 3Toro NCnbiTaHUA.

b) B ckobkax ykasaHo AOMNONHUTENbHOE KONMMYeCcTBO 06pasLoB Asl UCNbITAHUMNA.

lMpumep 1 — Ecnu ucnbimeigarom 6amapero, cOCMosiuiyro U3 08yx 3/IeMeHMos8, Kosiu4ecmao ucnbimye-
Mbix 6amapeu do/mkHO 6bimb pasHo nssmu. Ecnu anemeHnmsbi 6binu ucnbimaHbi 00 c6opku 8 bamapero, 4Yucs1o
ucrnibimyemsbix 6amapel OO/mKHO 6bIimb PagHO Yembipem.

lMpumep 2 — Ecnu ucnsimsbigarom 6amapero, cCOCMosiUWyro U3 mpex affemMeHmos u 6osiee , Yucs10 ucnbimye-
Mbix 6amapell do/DKHO 6bimb pasHO Yembipem.

6 UcnbiTaHuAa n TpedoBaHUA

6.1 O6Wwue NnonoxeHus
6.1.1 Marpuua npuMmeHAeMOCTU METOAOB UCNbITAHUU
[ToUMeHAEeMOCTb METOAOB UCMbITAHUN AN NPOBEPKN 3NTIEMEHTOB U baTapen npusegeHa B Tadbnuue 2.

Tabnwuya 2— MaTtpyya npuMEeHAEMOCTU UCTIbITAHUW

[TpUMEHAEMOCTL UCMIbITAHUU MO BUOAM
Meneityembin obpa3sel
A B C D E F G H I J K L M
anemeHT unm ba-
Tapes U3 o4HOro ane- X X X X X X X X X X X &) )
MEHTAa, S
MuorosnemeHTHas
X X X X X NA® X X X NA
batapes, m
VlcnblTaHWsA Npy NCNONb30BaHUU MO HA3HAYEHWIO:
A:. BblicoTa;
B: TennoBoe umknmnpoBaHmne (LUMKIUYECKan CMeHa TeMnepaTyp);
C: Bubpauwus;
B: Ypap.

VlcnblTaHWA NMpu BO3MOXHOM HENPAaBUITbHOM MPUMEHEHUIA:
E: BHellHee KOPOTKOE 3aMbIKaHUE;
F: HQuHamunyeckun yaap;

G. Paspywenwue;
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Okon4yaHue mabnuusi 2

H: lNpunHygntensHbin paspsa,;

| AHOManbHbLIN 3apsa;

J: CBoboaHoe nageHue;

K. HapyweHwne TennoBoro pexmnma akcniyarayum,

L. HenpaBunbHas yCTaHOBKa;

M: [lepepaspsa;

X — UcnblTaHUsA NpoBoaAaT, NA — ncnelTaHUsA HE NPOBOASAT.

3) [MpuMeHsAT ToNbKo Ans anemeHToB CR17345, CR15H270 n anemeHTOB 1 baTtapen nogoOHOro Tmna crnvpanbHONn
KOHCTPYKUMW, KOTOPbIE MOryT ObITb YCTAHOBNEHbLI HEMPAaBUIBHO U 3aPSKEHbI.

b) MpumeHstoT Tonbko ans anemeHtos CR17345, CR15H270 1 anemeHToB 1 GaTtapen nogobHOro tmna cnupansHOoN
KOHCTPYKLUMN, KOTOPbIE MOIYT DbiTh NEPEPA3PSIKEHDI.

°) McnblTaHUA He pekoMeHgoBaHbl AN 6aTapen, HO COCTaBMNALLNE UX 3NEMEHTbl JOIMKHbI ObiTh UCMbITaHBbI.

6.1.2 YkazaHuaA no 6e3zonacHoCTU

NMPEOYINPEXOEHWUE: lNpunpoBeageHMU gaHHbIX UCNBLITAHUU UCNONBL3YIOT NpoLUeaypbl, KOTOPbIe
MOTyT NPUBECTU K TpaBMe, eClTU He NpeANpPUHATbL aAeKBaTHbIe CTeneHU onacHOCTU Mepbl NpeaoCTo-
POXHOCTMW.

UcnbiTaHUA AOMXKHbLI NPOBOAUTL TONMBbKO KBanudpuuupoBaHHble U OMNbITHbIe CcNeuuanucThl,
KOTOopble obecrneYvyeHbl 3alLLUTON, aleKBATHOU CTEeNEeHU ONAacHOCTMU.

6.1.3 TemnepaTtypa okpyxawLlieu cpeqbl

Ecnn He onpegeneHo MHoOe, BCe WUCNBLITAHUA MNPOBOAAT MPU TemnepaType oKpyXawulwen cpeabl
(20 £5) °C.

6.1.4 JonyckaeMble NOrpewHOCTU USMepPeHUU NnapamMeTpoB

CymMMapHags norpelHoCTb KOHTPONMUPYEMbIX UMMM N3MepseMbIX napamMmeTpoB OTHOCUTENIbHO 3adaHHbIX
NN pakTU4eCcKUX 3Ha4YeHUN NapamMeTpoB AOIMKHa HaxoaUTbCsA B cnedyiolWmnx npegenax:

a) £ 1% — anaHanps>KeHus;

b) £ 1% — anaToka;

c) £2°C — anaTemnepartypsbl;

d) £0,1% — ansa BpemMeHu;

e) £0,1% — anga nNMHeNHbIX pa3MepoB;

f) £ 1% — Ang eMkocTn.

OTU Npegenbl OTKIIOHEeHWIN BKNHOYAKOT NOrpeLllHOoCTb Cpe4CTB M3MepeHUA, NOrpeLllHOCTb UCMOMb3YEeMbIX
TEXHOIOrMA U3MEPEHNI N ApYTrie NOrpeLlHOCT, BO3HUKaloLWMeE B Npolecce NpoBeaeHUst UCnbiTaHUN.

6.1.5 lNpeaBapuTenbHbIN pa3paa

B cny4yae ecnu nepen Ha4vanom UCnblTaHUA TpebyeTca paspagnTb UCNbITYyeMble NepBUYHbIE 3NEeMEHTHI
nnn 6atapen, oHU AOMKHbI ObITh PaspskeHbl 40 COOTBETCTBYOLWEN MMYyOMHBI paspsiaa Ha COOTBETCTBYIOLLYHO
PE3UCTUBHYIO HArpy3Ky, KOTOPYHC UCNOMb3YIOT NPKY NoATBEPKAEHUN HOMUHANBHOW EMKOCTW, UNMIA MOCTOAHHbBIM
TOKOM, YCTAHOBNEHHBIM U3rOTOBUTENEM.

6.1.6 JononHUTenbHbIe 3NeMeHThbI

B cnyyae ecnu ans npoBeaeHust UCNbITaHUW TREOYOTCA AONONMHUTENbHBbIE 3[TEMEHTHI, OHU AOKHbLI ObITb
TOrO Xe Trna v (NpeanoyTUTENbHO ) OTODPAaHbI U3 TOW XXe NapTUX NPOAYKLUUN, YTO U NCNbITYEMBIE 0Dpa3sLbl.

6.2 OueHKa pe3ynbTaToB UCMNbITAHUN

6.2.1 KopoTkoe 3aMblkaHUue

KopoTkoe 3aMblkaHUe NepBUYHBIX 3NEeMEHTOB UNK baTapen B nNpoLecce UCNbITaHUN UMEET MECTO, ECNU
3HaYeHMe HanpsKeHUs pa3oMKHYTON Llenn anemMeHTa nnu dbatapen nocne oKoOH4YaHuUs UCnblTaHWUA COCTaBNSIET
meHee Yyem 90 % ero sHauyeHust HenocpeacTBEHHO nepea ncneltaHnem. [laHHoe TpeboBaHMe He MPUMEHSIIOT,
€CNN UCTbITaHUS NPOBOAAT Ha NMONHOCTLIO Pa3psXKeHHbIX 3NeMeHTax Unu bartapesix.

6.2.2 AHOManbHO NOBLIWEHHaA TeMnepaTypa

AHOMarnbHO MOBbILLIEHHAA TeMnepaTypa 3NeMeHTOB 1 DaTapen B NpoLecce UCMbITAHMA MMEET MeCTO,
ECNNBHELLHAA TEMNepaTypa Kopnyca UcnblTyeMoro afieMeHTa nunmbartapeun npesbiwaet Temnepatypy 170 °C.

5
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6.2.3 Teub

Teuyb 3neMeHToB UNu baTapen B NpoLecce UCMbITaHUA MMeeT MeCcTO, eCniA NPOUCXOANT TeYUb 3MEKTPOu-

Ta, rasa Unu MHOro martepuana U3 UCNbLITYeMoro afnemMeHTa unm datapen cnocobom, He NpeayCMOTPEHHbBIM
KOHCTPpYKLUMEMN.

6.2.4 lNoTepAa macchl
[ToTepto Macchl 3n1eMeHTOB U baTtapen Amim, % , paccuynTbiBatoT No popmyne

Amim=""

1=M2 100 %, (1)

ry

rae m, — macca o UCNbITaHUN;
m, — Macca No OKOH4YaHWN UCnbITaHNUN.

[ToTepsa Macchl B npoLecce UCnblTaHUA MMeeT MecTO, eCin NPeBbILLUeHbl 3Ha4YeHUs, NpuBeaeHHble B Tab-
nmue 3.

Tabnwuya 3 — MakcumanbHasa noTepss Maccehbl

Macca batapen m, r MakcumansHas notepsa maccoel Amim, %

m <1 0,5
1<m <5 0,2
m>5 0,1

6.2.5 HapyweHue repMmeTUHYHOCTHU

HapymeHme [ePMETUHHOCTN ITIEMEHTOB UJTA GaTapel‘/‘l B Mpouecce MCNBITAHUN UMEET MECTO, eCI MPON-
30LWa YTEeYKa N'a3d U3 UCTbITYEMOIO 3JIEMEHTA UITA 6aTape|/| Hepes yCTDOﬁCTBO, NpedyCMOTPEHHOE KOHCTPYK-

Linen Ans CHUXKEHUNA BHYTPEHHETC AaBIEHUA. DTOT ras MOXeT COAepKaTb BOBMNEYEHHbIE MaTepmansl.
6.2.6 BosropaHue

BosropaHue anemeHTOB UNu 6aTapen B npoLecce NCNbITaHUA UMeeT MecTo, ecrnn HabnoaaeTCcs OroHb,
MCXOOSALLINA U3 NCNBITYEMOro 3neMeHTa unu batapeu.

6.2.7 PaspyuweHue

PaspylleHne anemeHToB UK baTtapei B npoLiecce UCNbITaHUN UMEeT MeCTO, eCITN MPONUCXOANT MEXaHK-
Yyeckoe pa3pyLleHue Kopnyca anemMeHTa unm datapen, KoTopoe CoNnpoBoOXJaeTCcs BblAeNTeHneM raza U BbiTe-
KaHNEM 3M1eKTPoNnTa, HO He BblaeneHneM BHYTPEHHNX TBepAblX MaTepurarnos, BXOAALWMX B X COCTaB.

6.2.8 B3pbiIB
B3pbIB 3nemMeHTOB Unnbartapen B npouecce UCNbITaHUA MMEeET MeCcTO, eCITM NPONUCXOaNT MPOHUKHOBEHNE
TBEpAbIX YacTUL, 3NeMeHTa Unm batapeun 4yepes cetyaThi 3KpaH U3 NPOBONOYHOW CETKU, pasMeLleHHON Haa

aNeMeHTOM Unn baTtapeen, yCTaHOBNEHHLIMWU B LLEHTPe CTanbHOro nucta (pUcyHokK 1). JkpaH AomkeH ObiTh

caenaH U3 oTOXCKeHHOW antoMnMHMEBOW NPOBONOKU AnameTpom 0,25 MM € NNOTHOCTLIO CETKU 6—7 NPOBOJIOK
Ha 1 cMm.

PasmMepbl B MeTpax
0,6

[~ '
‘h ]
[TpnmedaHwune—Ha pucyHKe nokasaH cet4varbiv

1 3KpaH 13 antoMMHUEBOWN MPOBONMOKN BOCBMUIPAHHOWN QOP-
Mbl (7), pACnoOnNOXeHHOW Ha CTanbHOW NnuTe (2).

PncyHok 1 — CeTyartbiv akpaH
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6.3 UcnbiTaHua u tpedboBaHuna. O630p

B HacTosileM cTaHaapTe YyCTaHOBMNEHLI UCNbITaHUA MO Be30NacHOCTU NPU UCNONb30BAHNN NEPBUYHBIX
3NeMeHTOB 1 baTapen No HasHayveHUo (McnbltaHua A—D) 1 npy BO3SMOXHOM UX HENPaBUTbHOM NMPUMEHEHNN
(ncnbliTaHua E—M).

B Tabnuue 4 npuBeaeHbl TpedoOBaHUA UMETOAbLI UCNbITAHUA NMPU NCNONB3OBaHUN NO HA3HAYeHUIo U BO3-
MOXXHOM HenpaBUibHOM NPUMEHEHUN.

Tabnwuwuya 4 — TpeboBaHns U UCnNbliTaHUNA

OBo3HaveHne ncnbiTaHun HaunmeHoBaHue TpeboBaHus
McnbiTaHnsa npu ncnonb3o- A BbicoTa NM, NL, NV, NC, NR, NE, NF
BaHWUWM MO HA3HAYEHUIO
B Tennosoe UMKIMPOBaHWE (LWK- NM, NL, NV, NC, NR, NE, NF
nMyeckasl cMeHa TemMnepaTtyp)
C Bubpauus NM, NL, NV, NC, NR, NE, NF
D Ypap NM, NL, NV, NC, NR, NE, NF
McnbiTaHnsa npyu BO3MOX- E BHelLHee KopOoTKOe 3aMblKaHue NT, NR, NE, NF
HOM HENpPaBUITbHOM MPUMEHE-
HUW = OuHamuyuecknn ygap NT, NE, NF
G PaspyLlueHue NT, NE, NF
H [IpuHyguTenbHbIN paspsaa NE, NF
| AHOManbHbIV 3apsia NE, NF
J CBoboaHOe nageHne NV, NE, NF
K HapyweHne TennoBoro pexumma NE, NF
aKcnnyaraumm
L HenpaBunbHas ycTaHOBKa NE, NF
\Y [lepepaspsa NE, NF

[TpumeyaHune—Venbitannsa A—E npoBoasaT nocnegoBaTenbHO HA OQHUX U TEX XKe 3nemMeHTax unm batapesix.
Menbitanma F n G — anbtepHatuBHble. 3 HUX NPpOBOASAT TOMNbKO OQHO, KOTOPOE, N0 MHEHUIO N3rOTOBUTENS, Hanbonee
TOYHO MOAENMPYET BHYTPEHHEE KOPOTKOE 3aMblKaHne 4nsi COOTBETCTBYIOLLEN KOHCTPYKUMN 3INEMEHTA.

PacwundpoBka cokpaweHun (koa):

- NC — oTcyTCcTBME KOPOTKOIrO 3aMblKaHUS;

- NE — oTcyTCcTBME B3pPLIBA;

- NF — oTcyTcTBME BO3ropaHus,

- NL — oTcyTcTBUME Teuw,

- NM — oTcytcTBMEe notepu macchl;

- NR — oTtcyTtcTBUMe paspyweHus;

- NT — oTcyTCcTBME aHOMAIbHO NOBbLILLEHHOW TEMNEPATYPbI;
- NV — oTcyTCcTBME HapylweHus repMmeTUYHOCTH.

CM. 6.2 AN YTOUYHEHUS OUEHKN Pel3yNbTaTOB UCMbITAHUMN.

6.4 UcnbiTaHUA NpU UCNONBb3OBAHUU MO Ha3HAYeHUIo

6.4.1 UcnbiTaHue A: BbicoTa

a) Uenb

[laHHOe ncnbiTaHne MogenupyeT TpaHCNOPTUPOBaHME BO3AYLUHBIM TPAHCNOPTOM MPU YCNOBUU HUIKOTO
OaBleHna okpyXaroLllen cpeasbl.

b) lNpoueaypa npoBedeHNA UCTIBITAHUIA

McnbiTyeMble 3N1EMEHTHI UMK BaTapeun cneayeT XpaHUTb HE MeHee 6 Y NpX AaBNEHUN OKpYXKatoLen cpe-
abl He bonee 11,6 kl'a n HopManbHOW TeMNepaType oKpyKaroLlen cpeabl.
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c) TpeboBaHUA

B npouecce ncnblTaHU 3NeMeHTOB U baTapen He AOMMKHO ObITb NOTEPU MaCChl, TeYU, HapYLUEHUA rep-
METUYHOCTU, KOPOTKOTO 3aMbIKaHUA, paspyLleHUsa, B3pbiBa M BO3ropaHus.

6.4.2 UcnbiTaHue B: TennoBoe uuknupoBaHue (Lluknuyeckaa cMeHa TeMnepartyp)

a) Uenb

[laHHOe ucneiTaHe oLueHUBaeT LLeNOCTHOCTL U3onauUnm (Y3noB repMeTmnsau) M BHYTPEeHHUX coeauHe-
HAW 3NeMeHTOB N baTtapen. cneiTaHnda npoBoAAT METOAOM LMKITMYECKON CMEeHbl TeMnepaTyp.

b) lNpoueaypa npoBegeHUA NCMNbITAHUNA

McnbITyeMble 3N1IEMEHTLI UNK BaTapeun cneayeTt XpaHUTb HE MeHee 6 4 NpK TeMnepaType oKpyKatoLleu
cpeabl 75 °C, 3aTeM — He MeHee 64 npuTemMneparType okpyxatwen cpegbl MMHYCc 40 °C. MakcMManbHoe Bpe-
MS USMEHeHUda TemMnepaTtypbl (4N9 nepemMelleHns ) A0MKHO ObiTb 30 MUH. Kaxabln UICNbITYEMbIN 3MTEMEHT UMK
baTapeto noaeepratoT 10 umMknam cMeHbl TemnepaTtyp. 1o OKOHYaHUK UcnbITaHUA obpasLbl HeODXoAUMO Xpa-
HUTb He MeHee 24 4 npu HopMaribHOW TeMnepaType oKpyXaroLlen cpeabl.

[Tpn ncnbliTaHUAX DONbLUNX 3NEMEHTOB UK DaTapen NPoOACITKUTENTBHOCTb BbIAEPXKKMA NPU UCNbITATEb-
HBIX TeMmnepaTypax AomkHa ObITb He MeHee 12 4 BMecTO 6 \.

[1na npoBegeHNUA NCNBITAHUS OOBKHBI ObITb MCMOMb30BaHbLlI 3NeMeHTbl UK baTtapen, npeaBapuUTensbHO
BblAepXaBLUMe UCNbITaHUA Ha BO3O4eUCTBUE MOHUKEHHOro AaBrieHUS.

[TpnmedaHun e—HapucyHke 2 nokasaH 0gvH U3 4eCATU LNKITOB.

[ToAcHeHue:
t1 < 30 MUH;

t,=64unun 124 ana 6onbWNX SNEMEHTOB UNK DaTapew.

PUCYHOK 2 — TemMmnepartypHbIN LUK

c) TpeboBaHUA
B npouecce ncnblTaHUn 3aNeMeHTOB UK 6aTtapen He AO0IMKHO BbITh NOTEPU MacChl, TEYN INEKTPONNTA,
HapYyLLIEeHNSI TePMETUYHOCTU, KOPOTKOro 3aMblKaHUS, pa3pyLUeHUs, B3pbiBa 1 BO3ropaHus.

6.4.3 UcnbiTaHne C: Bubpauyusn

a) Uenb
[aHHOoe ucnbiTaHMe MmoaenmpyeT Bo3aeNCcTBUE BUDpaLn Ha 3NeMeHTEl 1 baTapen npu TpaHCNopTURO-

BaHUW. YCNOBUA UCNbITaHUN Ba3npyroTCHa Ha AnanasoHe Bubpaunn (BUbpaLMOHHBIX HAarpysok), yCTaHOBIMEH-
HeIX ICAO (MKAQO) [2].

b) lNpoueaypa npoBegeHUA UCNbITAHUN

McnbiTyemble aneMeHThl U 6atapen AoMKHbI ObITh XKECTKO 3aKpenneHsbl Ha nnaTtgopme UcnbiTaTerlb-
HOW BUDOpaUMOHHOW YyCTaHOBKM 0e3 X gedopmauunn, Tak YTobbl BUbpauna nepegasanacb Hanbonee TO4YHO.
McnbiTyeMble afieMeHThl Unn batapen nogsepratoT BO3AeUCTBUIC CUHYcoUaanbHOU BUOpaLmnm B COOTBETCTBUM
c Tabnmuen 5. 3ToT LMK NOBTOPSAOT 12 pa3 ¢ obLmM BpeMmeHeM BUbpaL i 3 4 A5 KaXX40ro U3 Tpex B3amMHO-
nepneHanKynapHbIX HanpasneHun. OQHO 13 HanpaBneHUN OOIMKHO ObITb NepneHanKynsipHO NOBEPXHOCTU
NCMbITYEMbIX 0Dpa3LIOB C BbIBOAAMMN.

[1na npoBegeHNUa NCNbITAHUS AOIMKHBI ObITb UCMOMB30BAaHbI 3NeMeHThl UK baTtapeun, npeaBapuUTenbHO
BblAep)XaBLUMe UCTbITAHUA Ha BO3QENCTBUE LIUKITMYECKOU CMeHbl TeMnepaTyp.
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Tabnwunua 5—TllapameTpsbl BUbpaumm (CnHycomnganbHOWN)

[lnanasoH 4actorT, [y [TpooomKUTENBHOCTL
AMnnutyaa NOrapupMU4eCcKoro Oc¢b Ynuecno umknos
KonebarenbHOro umMkna

or HO (7—200—7 'u)
Fy=7 Z a, =19, al 12
f2 f3 S=0,8 Mm Y 12
f, f, = 200 o, = 89, 15 MuH 7 12
n Bo3BpaT Ha vactoty f, =7 ' ObLwee KONM4ecTBO 36

LWKIMOB

[TpnmedvaHune—AMINMTYAa BMOpaumMm — 370 MakCcumanbHasi abConTHAA BENMYNHA NEPEMELLEHUSA UNK
yckopeHnusa. Hanpumep, amnnutyga nepemewenHmns 0,8 MM COOTBETCTBYET pasmaxy nepemelweHuns (peak-to-peak)
1,6 mMm.

[Tpmensiemble 0603Ha4eHUsA (Koa):

f,, T, — HWXHSIA 1 BEPXHSA 4acTOThl;
f,, f, — nepexogHble vyactotbl (f, = 17,62 'y, f, = 49,84 ['L);
0y O, — amMnNInMTyAbl YCKOPEHWS;

S — aMIiltinTyia rnepemMelleHnA.

c) TpeboBaHUA

B npouecce ucnbiTaHUM 3NeMeHTOB U baTapen He AOKHO ObITh MOTEPU MacChl, TeYU, HApPYLLEHUSA rep-
METUYHOCTU, KOPOTKOIO 3aMblKaHWNA, pa3pyLUEeHNS, B3pbiBa U BO3ropaHUs.

6.4.4 UcnbiTaHne D: Ypap

a) Uenb

[1aHHOe ncnbiTaHne MoaenupyeT BO3OEUCTBME MEXaHUYECKUX Harpy3oK Ha anemMeHThl 1 baTapen npu
TPAHCNOPTUPOBAHNN.

b) lNpoueaypa npoBedeHNA UCTIBITAHUIA

McnbiTyemMble aneMeHThl N batapeun A0MKHbI ObITh 3aKpenneHbl Ha UCTbITATENTbHOW YCTaHOBKE Nocpe-
OCTBOM ECTKOTO KpenneHusa, PUKCUPYIoLLEro BCE MOHTaXHbIE MOBEPXHOCTU KaXXKA0ro UCMNLITYEMOro 3nemMeHTa
nnu daTtapen.

Ka)abln UCTIbITYEMBIN 3NEMEHT N daTapest AOMKHbI ObITb NOABEPTHYThI TPEM YAapaM B KaXKA0OM U3 TpEX
B3aMMHO-NePneHaNKYNAPHbBIX MOHTaXXHbIX NONOXEHWNN 3nemMeHTa unu daTtapen npun odbem Yncne yaapos 18.

[TapameTpbl KaXXaoro yaapa AomKHbl COOTBETCTBOBATL TAbnuMLe 6.

Tabnwunua 6 —lNapameTpbl yoapa

Bua ncnbityembix 3nemMeHTOB Unu DODMA CUMHANA MakcumaneHoe [TpoaoMmKUTENBHOCTL “ncno yoapoe
baTapeu P YCKOpEeHune MMNynbca, MC Ha NONyoch
JnemMeHTbl 1 batapen, 3a uc- 150 g, 6
KMoYeHnemM 6onbLLInX Monycuhyconaa 9
Bonbline anemeHTbl n batapewu 50 g, 11

[nsa npoBegeHns AaHHOTo UCNbITaHUS A0MKHbI ObITb UCMOMb30BaHbI 3fIeMEeHThI U daTtapen, npeaBapu-
TeNbHO Bblaep:KaBLne UCMbITaHUSA Ha BO3aeUCTBME BUbpaLmn.

c) TpeboBaHusA

B npouecce UcnbiTaHNMN 3NEMEHTOB N DaTapen He ACITKHO ObITh MOTEPU MACChl, TEYN, HapPYLLEHUSA rep-
METUYHOCTU, KOPOTKOIo 3aMblKaHUA, paspyLleHUs, B3pbiBa M BO3ropaHus.

6.5 UcnbiTaHA Nnpy BO3MOXHOM HenpaBUITbHOM NPUMeHeHUU

6.5.1 UcnbiTaHue E: BHellHee KOPOTKOE 3aMblKaHUe

a) Uenb

[aHHOe ncnbiTaHne MoaenMPyeT COCTOSAHNE 3TIEMEHTOB UMK BaTapen Npu BHELWWHEM KOPOTKOM 3aMbl-
KaHUW.

b) lNpoueaypa npoBedeHNAa UCNIbITAHUN

McnbiTyeMble 3nemMeHThl Unn batapen A0mKHblI ObiTb CTAbMNU3NPOBaHLI NMPWU BHELWLHEW TeMnepaType
NOBEPXHOCTU Kopniyca 95 °C 1 3aTeM nNoaBep>KeHbl BO34ENCTBUIO KOPOTKOIO 3aMblKaHUSA Ha NOMHOE BHeLUHee

9



[OCT P MOK 60086-4—2009

conpoTtueneHne He donee 0,1 Om npu temnepartype 55 °C. [NpoaomKNTensHOCTb BO3AEUCTBUA KOPOTKOro
3aMblKaHUA O0IKHA ObITb HE MeHee 1 4 Nocre Toro, Kak Temnepartypa NoBepXHOCTM Koprnyca afieMeHTa Unu
baTapeun BepHeTca K 3HadeHUo 55 °C.

3a obpasuammn HabnwaawT B TedeHue 6 4 No OKOHYaHMU BO3AENCTBUSL.

[1na npoBegeHUA UCNBITAHUA OOSMKHBI ObIThb NCMOMBb30BaHblI 3NeMeHTbl UK baTapeun, npeaBapuUTenbHO
BblAep)XaBLUMe UCMbITAHNA Ha BO3QEeNCTBUE yaapa.

c) TpeboBaHUA

B npouecce ucnbiTaHWM 1 B Te4eHue 6 4 HabnioaeHs No OKOHYaHUN UCTIbITaHUA 3NEeMEHTOB U baTapen
He OOJTPKHO ObITh Neperpera, paspyLUueHunst, B3pbiBa U BO3ropaHus.

6.5.2 UcnbiTtaHune F: JuHamun4veckun yaap

a) Uenb

[laHHOe ucnbiTaHne MoaenmpyeT BHYTPEHHEE KOPOTKOE 3aMblKaHUe 3N1eMeHTOB N baTtapen.

[TpnmedaHwune—lcnbiTaHne Ha auHammnyecknn ygap sknodeHo B MOK 62281 [11] B uensx rapmoHusaumm ¢
TPAHCNOPTHBIMU UCMbITAHUAMMW, ONMUCaAHHbIMKM B u3gaHmn «Opranmdaumsa ObbegnHeHHbiX Hauywn: PekomeHpgaumm no
TPAHCNOPTUPOBAHUIO ONACHbIX rPy30B — PykoBOACTBO MO ucnbiTaHusaM n Kputepun. Hacte 38.3» [17]. 1o oueHke MOK,
OAHHOE UCMbITaHWe ckopee Knaccudpuumpyercs Kak UCnbiTaHMe Ha BO3MOXHOE HEenpaBuNbHOE MPUMEHEHME, a HEe Kak
TPpaHCNOPTHOE nUcnbiTaHne. HeBO3MOXXHO NOATBEPANTL, YTO AAHHOE UCMNbITAHUE AEUCTBUTENBHO MOAENMNPYET BHYTPEHHEE
KOPOTKOE 3amMblKaHue. s HEKOTOPbLIX KOHCTPYKUNIN SMTEMEHTOB BHYTPEHHEE KOPOTKOE 3aMblkaHne Hanbonee Brima3ko mo-
OENVPYETCH UcnbiTaHMEM Ha paspylieHne. [1o3ToMy UCnbiTaHne Ha pa3pylieHne ABNAETCH anbTePHATUBHbBIM UCTIbITAHUID
Ha AMHaMU4YeCKU yaap.

b) lNpouenypa npoBegeHUA UCNbITAHUN

McnbiTyeMble 3MIEMEHTHLI UMK 3M1IEMEHTHI, COCTaBnsWMe daTapeto, NOMELLAT Ha MMOCKYH NOBEPX-
HOCTb MeTannuyeckon NnuTel. CTansHOW CcTepXXeHb ¢ AnamMeTpoM 15,8 MM pasmMellaroT nonepek LieHTpa UCTbl-
Tyemoro obpasua. Ha ctanbHoOM CTepKeHb, pacnoNOXeHHbIN Ha UCNbITYEMOM 0DpasLe, CBbICOThI (61 £ 2,5) cMm
cbpacbiBaloT rpys maccomn 9,1 kr.

[Tpn ncnbITAHUAX UMNUHAPUYECKUX UMK NPU3IMaTUYECKMX SNEMEHTOB UIMN 3MIEMEHTOB, COCTaBNAOLLUX
baTapeto, BO3AeUCTBME rpy3a NPOU3BOANAT BACb UX NMPOAOTIbHOW OCU, napanienbHOW NIOCKON NOBEPXHOCTHA
MeTanmM4eCcKkoun NnuThbl, U NnepneHanKynapHo K NpoaonbHOW OCU CTERXKHS, NeXXallero nonepek ueHTpa UCnbITy-
emMoro obpasua. NpuamaTtndeckne anemMeHThl passopadmnBatoT Ha 90° BOKpYr NpoaoibHOW OCU U UCTIbITLIBAKOT
TakK, YTOOLI 0Oe CTOPOHbI OLINN MOABEPTHYTHI BO3AENCTBUO — U LLUPOKAas, U y3Kas. [pn NCNbITaHUAX ANCKOBLIX
3NeMeHTOB BO3AENCTBYIOT Ha UX NNOCKYHO MOBEPXHOCTL, NapannenbHyo NMOCKOU NOBEPXHOCTU MeTannm4yec-
KOW NIMATLI U CTEPXKHIO, NexXallemMy nonepek LeHTpa UcnelTyemoro obpasia.

Kaxabll UCNbITYEMbIA 3N1EMEHT UNN 3MTIEMEHT U3 cocTaBa baTapen AomKeH ObITb NOABEPrHYT TOMbKO
OAHOMY AMHaMUYECKOMY yaapy.

3a nucnelTyembiMn cbpasyuamm HeobxoanMmo BeCcTU HabnogeHne B TedeHmne 6 4 nocne okoH4YaHUea BO3aen-
CTBUA.

[ns npoBeaeHUA NCNbITAHUS AOIKHBI ObITb MCNOMBb30OBaHblI 3NEMEHTLI UM COCTaBHbIE 3TIEMEHTHI baTa-
pen, paHee He NoaABepraBLlUMecH APYrUM UCNLITAHUAM.

c) TpeboBaHUA

B npouecce ncnbiTaHnn 3NemMeHToB Unn batapen n B TedeHne 6 4 HabntogeHust N0 OKOHYaHUM UCTbITaHUIA
He OOJPKHO ObITb Neperpesa, B3pbiBa N BO3ropaHus.

6.5.3 UcnbiTaHue G: PaspylweHue

a) Uenb
[aHHOe ncnbiTaHne MmoaennupyeT BHYTPEHHEE KOPOTKOE 3aMblkaHWe 3[TEMEHTOB UM baTapen.

[TpnmeyaHwmne— [dnsa HEKOTOPbLIX KOHCTPYKUMWA 3MTEMEHTOB UCMbITAHUE HA PAa3pyLLEHNE MOJENVNPYET BHYTPEH-
HEee KOPOTKOE 3aMblKaHUE Ny4lle, YemM UCnbiTaHWE HA AMHaAMn4eckun yaap. Nostomy ncnbeitTaHne Ha paspyLlleHne SABNAETCS
anbTepPHATUBHbIM UCMbITAHUIO HA AUWHAMUYECKUI yaap.

b) lNpoueaypa npoBedeHNa UCNbITAHUN

DNeMeHTbl U 3N1IeMeHTbl, COCTaBNALWne baTapeto, 40MMKHBI ObITh paspyLlleHbl MexXxay ABYMS NioCKN-
MW MOBEPXHOCTAMU. YCUNKME CXKaTus co3aatoT ¢ NOMOLWbH TUCKOB UMM TMAPaBNYecKoro npecca ¢ Kpyribim
nopwHeM. Paspyliarollee ycunme npmknagbiBaroT NOCTENEeHHO C YBENTMYEHUEM YCUTTNSI CO CKOPOCTLHO NPUBIN-
3UTenbHO 1,5 CM/C, Ha4YMHAas OT NePBON TOYKN KOHTaKTa. VicnblTaHWe NpoaorkaroT 40 TEX NOP, NoKa NPUIOXKEH-
HO€ ycunune He coctaBuT NprudnuantensHo 13 KH.

lMpumep — Coomeemcmeyrouwjee ycunue moxem 6bimb nMOoAy4YeHO NpuU Ucnosib308aHuu 2udpassiudecKo20
npecca ¢ KpyanbiM nopuwiHem duamempom 32 MM npu docmuxxeruu dasneHust 17 Mra.

[1aBneHue AomkHO BbITb CHATO cpasy Xe Nocne JOCTMKEHUA MaKCUManbHOro AaBneHus.
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PaspylleHne LMNMHOPNYECKUX 3NTIEMEHTOB NMPOBOAAT TakK, YTODLI UX NPoAocNbHas OCb OblNna napannernb-
Ha NIOCKOU MOBEPXHOCTU CKUMaOLLEro yCTPOUCTRA.
PaspylleHne npnsmMatu4eckmx anemMeHTOB NPOBOAAT Tak, YTOObI ycunne ObINIo NPUNOXKEHO B Harnpase-

HUW OOHOWU U3 ABYX NPOAOCTIbHLIX 0Cen M 0TAEeNbHO NO HanpaBneHUo, NnepneHaNKynapHoOMy o4HOU U3 ABYX NPO-
OonNbHbIX oce. AncKoBbIe/KHOMOYHbIE 3NEMEHTHLI AOMKHbBI ObITh paspyLUeHbl MPUNOKEHUEM YCUMNS K NITOCKAM
MOBEPXHOCTSIM.

Kaxabln UCMIbITYEMBIN SMIEMEHT UMK 3NeMeHT baTapen A0/MKeH ObITb NOABEPTHYT TONLKO OAHOMY pa3py-
LLUEHWIO.

3a UcnbITyembiMy obpasuamn gomKHO BeCcTUCh HabnogeHne B Te4eHne 6 4 nocne oKoH4YaHust BO3aen-
CTBUS.

OnsanpoBeaeHns UCNbITaHUA 4OMKHBI ObITb UCNONb30BaHbI 3NEMEHThLI N 3neMeHThl baTapen, paHee He
noaseprasLivMecd Apyrum UCnbITaHUAM.

McnbiTaHuMe Ha paspylleHue NpUMMeHAaeT ANngd 3NeMeHTOB, A9 KOTOPbLIX UcneitaHne F Ha BO3genucTeme
ONHaMM4YecKoro yaapa He MogenupyeT BHYTpeHHee KOpOoTKoe 3aMblkaHune.

c) TpeboBaHUA

B npouecce ncnbiTaHWUA 3NIEMEHTOB UM 3NEMEHTOB baTapen 1B TeveHne 6 Y HabNiaeHUA Mo OKOHYaHNN
NCMbITaHWUN HEe AOIKHO ObITh NeperpeBa, B3pbiBa 1 BO3ropaHus.

6.5.4 UcnbiTaHue H: lNpuHyautTenbHbLIN pa3pai

a) Uenb

[1aHHOe UcnblTaHMe oUueHUBaET CMNOCODHOCTL 3NEeMEHTOB NPOTUBOCTOATL NPUHYANTENBHOMY paspaay.

b) lNpoueaypa npoBeaeHUA UCTIbITAHUU

Kaxkabln 3NeMeHT U akKyMYNATOP A0MKEH ObITb NPUHYANTENBHO pas3psikeH Npu HopManbHON TeMNepa-
TYpe oKpyXarleun cpedbl MHa4YanbHOM TOKe, paBHOM MaKkcUMaribHOMY MOCTOAHHOMY paspsaaHOMY TOKY, yCTa-
HOBITEHHOMY U3rOTOBUTENIEM, NOCPEACTBOM MNocnenoBaTtenbHOro nogkniovyeHna K UCTOYHUKY MOCTOAHHOIO
TOKa Hanpsi>xeHnem 12 B.

YKasaHHbIN paspaaHbld TOK nonydyaeTtcsa npu coeauHeHU pesMcTUBHOU Harpyskm COOTBETCTBYIOLWLEro
pasMmepan HoMUHana nocneaoBaTenibHO C UCTIbITYEMbIM 00pa3LLIOM U UCTOYHUKOM NOCTOSAHHOTO TOKa. Ka)abIn
obpasel AoMKeH ObITb MPUHYANTENBLHO Pa3psiKeH 3a BpeMs, paBHoe

td — Cr/_I,;', (2)

rae t, — NpoaAoCIKNTENbHOCTb UCTIBITaHWN, Y;
C, — rapaHTnpoBaHHasa eMKOCTb, A - Y;

[; — HavanbHbIN TOK, A.

McnbiTaHne HeobXoaMMO NPOBOANTL Ha MOMNHOCTLIO Pa3pPsXKEeHHbIX 3N1eMeHTax.

3a UCNbITYEMbIMWU 3NIEMEHTaMW HADNOAART B TeMeHUe 7 CyT No OKOHYaHUW rnyboKoro paspsaa.

c) TpeboBaHUA

B npouecce ncnblTaHUM 3N1IEMEHTOB U B TeHeHUe 7 cyT HabnoaeHUs No OKOHYaHUU UCTbITAHUW HE AOMKHO
ObITb B3pbiBa U BO3ropaHUs 3N1IEMEHTOB.

6.5.5 UcnbiTaHnel: AHOManbHbLIU 3apaq,

a) Uenb

[aHHOe ncneiTaHne MmoaennpyeT cocTosiHMe baTapen, yCTaHOBIEHHOW B COCTaBe YCTPOUCTBA U NoABEP-
HYTOW BO3QEUCTBUIO ODpaTHOrO HanpsiXXeHunst OT BHELWHEro UCTOYHUKA NMTaHUSA, Kak Hanpumep B 0bopyaoBa-
HAW pe3epBHON NaMATN ¢ gedeKTHbIM ancgom (cm. 7.1.1). YcnoBus UcnblTaHUA OCHOBaHLI Ha TpebOoBaHUSIX,
ycTaHOBNeHHbIX B cTaHaapTe UL 1642 [15].

b) lNpoueaypa npoBedeHNA UCNbITAHUN

Kaxaasa ucneltyemas batapesi AomkHa ObITb NOABEPrHyTa 3apsiay NOCTOAHHBIM TOKOM, B TPW pasa npe-
BbILLIAOLLMM aHOMalbHbIX 3apAaHbIA TOK / , yKasaHHbI U3roToBuTeieM batapeun, nocpeacTBOM MOAKN0YEHUS
ee B oOpaTHOW NONAPHOCTN K UCTOYHUKY MUTaHNSA NOCTOSIHHBIM TOKOM (d.C.). B cnyvae ecnn UICTOYHUK NUTaHUS
HEe MOXET 0DecneunTb YCTAaHOBKY TOKA, YKasaHHbIW 3apsaHbl TOK A0MMKEH ObITb NOMy4YeH npu coeguHeHnn

pe3I/ICTI/IBHOIz HAl'PY3K COOTBETCTBYROLWIEIO Ppa3Mepa N HOMWUHATlIAa NoCIeoBaTellbHO C NCMNbITYEMbBIM 06[383-
LOM N NICTOHHUKOM MNMOCTOAHHOTIO TOKA.

[TpoaoMKNTENBLHOCTL UCNILITAHUN paccHYUTLIBAOT NO popmMmyne
td — 2,5Cn/31f_‘;, (3)

rae t, — NpoaAoCIPKNTENbHOCTb UCTIbITAHUN, Y;
C, — HOMUHanbHasa eMKOCTb, A - Y;

[, — aHoManbHbIN 3apAgHbIA TOK, A, yKazaHHbIN U3roToBUTEeNneM baTapen Ans AaHHOTo UCNbITaHNS.
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[nsa yckopeHunst ucnbIiTaHWUN ACNYCKaeTCsl UBMEHATb NapaMeTpbl UCMNbITaTelNbHbIX PEXUMOB, C TEM YTOOLI
NPOAOCITHKNTENbHOCTbL UCMBbITAHMIK He NpeBbIlana 7 cyT.

c) TpeboBaHUA

B npouecce ucneiTaHnMn He ACITKHO ObITh B3pbIBa U BO3ropaHusa batapeun.

6.5.6 UcnbiTaHue J: CBoboaHOEe NnageHue

a) Uenb

[aHHOe ncnbiTaHme mMoaenupyeT COCTOSAHME 3NEMEHTOB UMK BaTtapen npm rUx criyvyanHom nageHun.
YcnoBusi UCnbiTaHWMA oCHOBaHbI Ha TpeboBaHUax MOK 60068-2-32 [7].

b) lNpoueaypa npoBedeHNAa UCNLITAHUN

McnbiTyemble 6aTtapen cbpachkiBatoT ¢ BbICOTHl 1 M Ha BEeTOHHYIO NOBepXHOCThb. Kaxaoe ucnbiTaHme
MOBTOPSIIOT LUECTb pas, NpuaMatundeckne batapen copachiBatoT Ha KaXXAYHO U3 LUECTU MOBEPXHOCTEN, LIMMNH-
pudeckme baTtapen cbpachiBaloT ABaXKAbl HA NOBEPXHOCTb, COOTBETCTBYIOLLYIO KQXXAOMY N3 TPEX HaNpaBsie-
HUI, NOKa3aHHbIX Ha pUcyHKe 3. 1o OKoHYaHUKM UCTIBITaHUKW 3a DaTapessMn HabnatoT B TeueHue 1 .

cnbiTaHWA NpOBOAAT Ha Hepa3psKeHHbIX 3nemMeHTax n batapesx.

PucyHok 3 — Hanpasnenuns ceob6ogHOro nageHus

c) TpeboBaHUA

B npouecce ucnbltaHUN 1 B TedeHue 1 4 HabnoaeHns No oKOHYaHUM UCNbITaHUA He A0THKHO ObITh HapY-
LLUEHNA repMeTUYHOCTU, B3pbIBa U BO3ropaHus.

6.5.7 UcnbiTaHue K: HapylweHne TeNnNnoBOro peXxunumMa akcnnyartauum

a) Uenb

[laHHOe UcnblTaHKUe MOOENMMPYET COCTOAHNE 3NTIEMEHTOB UM BaTapen Npu BO3AEUCTBUN 3KCTPEMANBHO
BLICOKOW TEMMepaTyphl.

b) lNpoueaypa npoBegeHUA NCNbITAHUNA

NcnbiTyemMmble snemMeHThl Unn batapen A0MKHbI ObITb NOMELLEeHbl B TEPMOCTAaT, 3aTeM Temnepartypa B
TepmMocTaTe 40oJPKHa NNaBHO YBENMNYNBATLCA CO CKOPOCTLIO S °C B MUHYTY Ao TemnepaTypbl 130 °C. SnemeHThl
NN baTtapen BblAEPXKUBAKOT NPU 3TON TemMnepaTtype B TedeHne 10 MuH.

c) TpeboBaHUA

B npouecce ncnbltTaHM He A0MKHO ObITh B3pbIBa U BO3ropaHua 3fieMeHTOB U baTapen.
6.5.8 UcnbiTaHne L: HenpaBunbHaa ycTaHOBKa

a) Uenb

[laHHOe uUcnbliTaHWe MoaenupyeT COCTOSAHWE B cllydyae YCTaHOBKUM OAHOMo U3 3N1eMeHTOB, BXOAALWNX B
cocTaB batapen, B 0OpaTHOW NONSIPHOCTU (PEBEPCHOM HanpaBneHUn).

b) lNpoueaypa nposedeHNa UCNbITAHUNA

McnblTyeMbln 3NeMeHT (DaTapeto) CoeaUHAT nocnegoBaTenbHO B LUENb € TpeMs HepaspsXKeHHbIMU
OONONHUTENbHBIMUA OANHOYHBIMU 3NTEMEHTaMM BaTapen TOro e Tmna Takmm obpasom, YTobbI BbIBOALI UCTBITY-
eMoro anemMeHTa (batapen) Obinv BKNOYEHbI B 00paTHOM NONSAPHOCTU (peBEPCHOM HanpaBleHUN), Kak nokasa-
HO Ha pucyHKe 4. ConpoTUBNEHNE COeANHNTENBHOW BHELUHEN LUenn A0MKHO BbITh He bonee 1 Om.

[Tony4yeHHyto cOOpKY 3NEeMeHTOB OCTaBNSAT B 3aMKHYTOM COCTOSIHUU B TedeHne 24 4 nnm go t1ex nop,
noka TemneparTypa NoBepXHOCTU UCTIBITYEMOrC 3nemMeHTa (bartapeun) He AOCTUTHET TeMNepaTypbl OKpYXXato-
e cpeasbl.

c) TpeboBaHUA

B npouecce UcnbiTaHM He A0MKHO ObITb B3pbiBa M BO3ropaHus 3/IEMEHTOB UNKM BaTapen.
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B, B,...B,

By — UCNbITyeMbIU 3N1IEMEHT; B, . . . B, — aHanorn4Hble HepaspsikeHHbIE SNTEMEHTbI

PUCYHOK 4 — Cxema coeauHEHUUN NPV NCTbITAHNAX HA HEMNPaBUIbHYIO YCTAHOBKY

6.5.9 UcnbiTaHue M: lepepazpan

a) Uenb

[1aHHOe UCnbITaHMe MOAEeNUPYET COCTOAHUE B ClyYae YCTAaHOBKW B COCTaB baTapen oaHoro paspsiKeHHo-
[0 3NemMeHTa NocneaoBaTenbHO C APYTMMU HEpa3psKeEHHBIMK 3nemMeHTaMn. KpomMe Toro, AaHHoe UcnbiTaHue
MoaenupyeT Mcnonb3oBaHWe baTapen Ana ABUratenen, rae B OCHOBHOM TpebyloTcsl TOKU NoTpebneHus
bonee 1A.

[TpnmedvaHnwne—barapen tTunoe CR17345 n CR15H270 wnpoko ncnonb3yoT Ansa gsuratenen n gpyroro
000pYyAOBaHUS, B KOTOPbIX TOKU NnoTpebnenns bonee 1 A. [lns HectaHaapTM30BaHHbIX BaTapen TOKU MOryT OTINMYaTbCS.

b) lNpoueaypa npoBedeHNA UCTIBITAHUIA

Kaxgas ucneltyemasd batapes AomkHa ObITb NpeaBaputenbHo paspsikeHa Ao 50 %-HoWn cTeneHun pas-
PSXKEHHOCTWU. [10 OKOHYaHUK pa3psaaa baTapesa AomkHa ObITb coeanHeHa nocneaoBaTenbHO C TPEMS OANHOM-
HBIMU HepaspsaKeHHbIMU 3neMeHTaMu baTtapeun Toro e Tuna. 3HadyeHue COonpoTUBNEHUA Harpysku R,
coeMHEeHHOW nocneaoBaTenbHO CO COOPKOW DaTapen, Kak NoKkasaHo Ha PUCYHKe 5, ACTKHO COOTBETCTBO-
BaTb Tabnuue 7.

McnbiTaHua npoaomkatoT B TedeHue 24 4 unn ao Tex nop, Noka TeMnepaTtypa noBepXHOCTU Kopnyca baTa-
pen He AOCTUTHET TeMnepaTypbl OKpyXakLwen cpeasbl.

NcnbiTaHMA AOMKHBI ObITb NOBTOPEHLI ¢ baTapeen, NnpeaBapuUTenbHO paspsiXkeHHon Ao 75 %-Hou cTene-
HWU pa3pPsI)KEHHOCTMN.

Tabnwunua 7 — ConpoTuBneHne Harpy3ku npu UCNbITAHUAX Ha nepepaspsig

Tun barapeun 3Ha4YeHue conpoTUBNEHUs Harpyskn R,, Om
CR17345
8,2
CR15H270

[TpnmeyaHnwune—Tabnuua dyget nameHeHa Unv 4ONONHEHa Npu BKIMIOYEHUN B cTaHAapT BaTtapen cnvpanb-
HOW KOHCTPYKUNN,

lTpumep — Lns 6amapel cnupanbHou KoHempykyuu munoe CR17345 u CR15H270 anaveHue R, onpeders-
rom, y4dumbigasi 3Ha4eHUs1 KOHeYHO020 HanpspkeHust 6amapeurnou cbopku, uzobpaxxeHHol Ha pucyHke 5, no

¢gopmyne
R=4x20/1,
20e 2,0 — KOHeYHOe HanpspKeHue, ycmaHo8s/1eHHoe 8 cneyugukayuoHHbix mabnuyax M3K 60086-2, B;

1 — ucnbimamernbHbIU MOK, A;
R, — siensiemcsi Haubosnee 6nuskum 3HaqveHueM R mabnuybi 5 MOK 60086-1.
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B, B....B,

B, — ncnbityemas 6atapes ¢ 50 %-HOWN CTeneHbto paspsiXkeHHOCTU (AN NOBTOPHOrO UCTbITAHUS
C 75 Y%-HOW CTEeNeHbIo Pa3PAXKEHHOCTU);
B, ... B, — aHanorn4Hble Hepa3psikeHHbIe 3NeMeHTbl; R, — Pe3uCTUBHAs Harpy3ska

PUCYHOK 5 — CXxema coeguHEHNN NPU NCNbITAaHUAX HA Nepepaspsa

c) TpeboBaHUA

B npouecce ncnbltTaHM He A0MKHO ObITh B3pbiBa U BO3ropaHusa 3/ieMeHTOB U baTapen.

6.6 UHcbopmauua, KoTopaa AoMKHa ObITb YKazaHa B TeXHUYeCKOM onuncaHum (cneyudukaumnmn)

B cny4ae ecnn B TeXHUYECKOM ONMUCaHUM NpUBeaeHa cChblfika Ha HacToAW NN cTaHaapT, B 3aBUCUMOCTU OT
MPUMEHAEMOCTM yKasbIiBalOT clieayroLlme napameTpbl:

a) 3HavYeHue Toka npeaBapuUTenbHOro paspaaa, yCTaHoBNeHoe usrotosutenem (6.1.5)

b) peknapaunsa o Hanbonee noaxoasilLemMm Metoae MoaenMpoBaHMs COCTOAHNUSI BHYTPEHHEro KOPOTKOro
3aMblKaHUA: UcnbiTaHWe Ha AMHaMU4YecKoe BO3aeUCTBUeE UM UCMbITaHMe Ha paspylueHne (6.5.2 unn6.5.3)

C) MaKCUMallbHaA MNMPOOAOCITIKUTEIIBHOCTb Pa3pdiad, YCTAHOBIICHHAA U3TOTOBUTEIIEM AOMA UCNBbITAHNA H
(6.5.4).

[TpumedaHue 1—IllpuHyauTtenbHbIn paspsn 31EMEHTOB MOXET UMETb MECTO MPU UX NMocrnegoBaTernbHOM Coe-
OVHEHWW C 3reMEeHTaMM apyrux TMNoB (ApyrmMmn 3reMeHTamMmm) B Crnyvae OTCYTCTBUS LWYHTUPYICLLLEro Anoaa;

d) aHoManbHbIX 3apAAHbILA TOK, AeKTapupyeMbln U3roToBUTENemM anga ncnoltaHnga | (6.5.5).

[TpumevaHne 2— AHOManNbHbLIX 3apPsa SNEMEHTOB MOXET UMETb MECTO NPV NocneaoBaTenbHOM COeNHEHNUN
3NTEMEHTOB C OAHUM U3 3NIEMEHTOB, YCTAHOBMNEHHbLIM B 0BpaTHOM (peBEPCHOM) HaNpaeneHUnU, UNn B Criyyae yCTaHOBKU Ma-
pannenbHo ¢ BrOKOM NMUTaAHUS U HEUCNPAaBHbLIM 3aLLUUTHBIM YCTPOUCTBOM. B cneundukaumm gonxHo b6biTb OTPaXeHo, rae
BO3MOXHbI TAKNE Criyvau.

6.7 OueHkaun oTyeT (NPOTOKON)

OT4yeT No UCNbITaHUAM (NPOTOKON) AOMMKEH coaepXaTb cneayoLlne CBeaeHUs:

a) HaMMeHOBaHMe N MeCToHaxoXaeHne NcnblTatenbHoro 0bopyaoBaHUs;

b) HanmeHoBaHWE U MeCTOHaXoXaeHue 3asaBuTens (ecnn Heodbxoanumo);

C) YHUKanbHas naeHTUUKaLmsa npoToKona NCNbiTaHUK;
)
)

d) gaTta cocTaBneHusa NpoToKoMNa UCNbITaHUW

€) XapaKTepUCTUKM UCTIbITYEMBIX 3NTEMEHTOB U baTapen cornacHo 4.1;

f) onucaHue UCnbITaHUN U pe3ynbTaThl UCMBITAHWUA, BKTHOYad napamMeTphl Mo 6.6;
g) noannucb C UMeHeM 1 AOIMKHOCTLIO (CTaTycoOM) noanucaBLUerocs.

7 WHdbopmaumsa no 6e3onacHOCTH

7.1 Mepbl npeaocTOpPOXHOCTU U obecnevyeHUsa 6e30MacHOCTU NpPU  NPOEKTUPOBAHUM
obopyaoBaHUA
PekomeHaaunmM Onsg npoekTUpOBLUMKOB (KOHCTPYKTOPOB) 0bopyaoBaHUs, BKMAOYAKOWEro nNUTUEBbIe

baTapeu, npuBedeHbl B NpUnoxXeHum A.

7.1.1 3awuTta oT3apaga

[Tpn ncnonb3oBaHUM NEPBUYHBIX NIMTUEBLIX DaTapen B COCTaBe Pe3epPBHbIX 3aNOMUHAOLLINX YCTPOUCTB
ONoKUpyOLWMIA ANoa N Pe3ncTop, orpaHUYnBaloWMIA TOK, UM MHOE 3alMTHOE YCTPOMCTBO AOITKHBLI ObITh
MCMOMb3oBaHbl AN NpeaoTBpalleHnsa BO3MOXHOCTU 3apsiga batapenm OT OCHOBHOMO UCTOYHUKA MUTaHUS
(CM. PUCYHOK B).
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PUCYHOK 6 — Cxema coenHeHnn Ansa obecneveHus 3almTbl OT 3apsiga

7.1.2 NMapannenbHoe coeauHeHue

Cneayet n3beraTtb NapannensHOro coeauHeHUs rnpm KOHCTPYUpoBaHnm batapenHbix oTcekos. OaHako B
crnyvyae HeobxoauMMOCTU cneayeT cornacoBaTh Takoe NpUMeHeHUe C U3roTOBUTENEM.

7.2 Mepbl NpedoCTOPOXHOCTU U ODOecnevYeHU 6e3onacHOCTU NPU UCNONBL30OBaHUUN baTapen

[Tpyn NnpaBUNbLHOM UCNOMB30BaHUN NUTUEBLIE DaTapen — Be3onacHble M HageXHble UCTOUYHUKN MUTaHUS.
OaHako HenpaBUbHOE NPpUMEHeHe U skenyaTaunusa MoryT NpUBECTU K TeUn, HapyLUeHUo repMeTUYHOCTI
NNK (B 3KCTpeManbHbIX ClydasX) K B3pbIBY U/UMKX BOCNIaMEHEHNIO.

a) Ycmanaenueams bamapeu criedyem c ripaguiibHbIM cObmooeHuUeM nonspHocmu (+ unu — ) 8 cooms-
semcmaeul ¢ MapKupogkolu Ha bamapee u obopyoosaHuU

B cny4yae ycTaHOBKM baTapen B obpaTHOM (pEeBEPCHOM) HAaNpaBNeHNU MOTYT NPOU30UTMN KOPOTKOE 3aMbl-
KaHWe UNnn 3apsaa. ITo MOXET NPUBECTU K NMeperpeBy batapen, Te4n 3NeKTponnTa, HapyLeHUo repMeTUYHOC-
TW, B3PbIBY, BOCNNaMeHEeHUIo U HAHEeCEeHWIO TPaBM.

b) He 3akopaydusamb bamapeu

Korga nonoXmtensbHbln (+) U oTpuLaTenbHbld (—) BbIBOALI DaTapen coeauHSIIOTCS 3MeKTPUYEeCcKU apyr C
OPYrom, NponcXoanT KOpPOTKOe 3aMblkaHUe baTapen. Hanpumep, batapen, ceoboaHO neXxauine B KapmaHe
BMECTE C KItovamMm N MoHeTamMun, MOryT ObITb 3aKOPOYEHLI. OTO MOXET NPUBECTU K TEUUN SNEKTPONNUTAa, Hapy-
LLIEHUIO repMeTUYHOCTU, B3PbIBY, BOCM1aMeHeHUI0 U HAaHECEHUIO TPaBM.

C) He 3apsixkambs bamapeu

[TonbiTKa 3apsaa HesapsikaeMblX (MepBUUHBIX) BaTapen MOXET Bbi3BaTb BHYTPEHHEe rasoobpasoBaHme
n/nnn TennoodbpaszoBaHue, pesynbTaToM Yero MOryT ctaTbh TeUb 3NeKTponuTa, HapyLweHUe repMeTuIHOCTH,
B3PbIB, BO3ropaHne N HaHeceHne TpaBM.

d) He npumeHsmsb npuHyoumernbHbil pa3psio bamapeu

B cny4yae npuHyanTensHOro paspsaaa batapen ¢ nNpUMEHEHUEM BHELLHETO MCTOYHUKA NUTAHWUSI HAMPSIKe-
HUe Ha BbaTapee MOXeT ObITb NPUHYAUTENBbHO CHUXKEHO HWKE 3HaYeHUN, 0OYCNOBMNEHHbIX KOHCTPYKTUBHbLIMU
BO3MOXXHOCTSAMU, U MOXET BO3HUKHYTb rasoobpasoBaHue BHYTpU DaTapen. Pe3ynbTaTtomM 3TOro MOXET CcTaTb
TeUb 3M1eKTpOoNnuTa, HapyLleHne repMeTUYHOCTU, B3PbIB, BO3ropaHue UHaHeceHue TpaBM.

e) He cmewusamb cmapbie U Hogble bamapeu u bamapeu pa3fiudHbIX murioe unu Mapok

[Tpn 3amMeHe baTapen cneayeT 3aMeHAThL Bce baTapen BMecTe M B OAHO U TO XXe BpeMs Ha HOBbIE DaTapeu
oQHOW MapKn 1 TUna. B cnyvyae ncnonb3oBaHWs COBMECTHO BaTapen pasHbiX MapoK 1 TUMOB UMM HOBLIX U CTa-
pbIX baTapen HeKoTopble U3 HAX MOTYT ObITb Nepepaspsi>KeHbl UM MPUHYANTENBHO paspsiXXeHbl A0 Pa3NUYHOro
HanpsPKeHUA NN eMKOCTU. Pe3ynbTaToM 3TOM0 MOTYT CTaTb T€Yb 3MEeKTponnMTa, HapylleHne repMeTUYHOCTN,
B3pbIB, BO3IMOXHO, BO3ropaHne n HaHeceHue TpasMm.

f) Bamapeu, uspacxoooeasiuue pecypc, O0IIKHbI bbimb HEMEONEHHO 3aMeHEeHbI! U OO/TKHLIM 0bpa3oM
Ymusu3upoeaHsbi

B cnyyae AnnuTensHOro XxpaHeHus paspsiKeHHbIX baTtapen B cocTaBe 0b0opyaoBaHMS TeUb SNEKTPOonnTa
MOXeT ObITb NPUYMHOW NoBpeXaeHUa 0bopyaoBaHUA N/ UMM HAHECEH NS TPaBM.

g) He Hazpesamb bamapeu
TennoBoe BO3AENCTBUE Ha DaTapeto MOXET NPUBECTU K TeYN, HAPYLUEHNIO repPMEeTUYHOCTH, B3PLIBY U

BO3MOXHOMY BO3IOPaHWIO, d TAK)KE MOXET ObITb I'Ipl/l‘-ll/lHOI?I HAHECEHWUA TPABM.
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h) He ceapusameb U He nasimb HernocpeodcmeeHHo Ha bamapee

Tenno, BblaensitoWeecs npu ceapke Unn nanke HenocpeACcTBEHHO HA baTapee, MOXET BbI3BaTb TeUb
3NEeKTPonnTa, HapylleHne repMeTUMHOCTH, B3PbIB 1, BO3MOXHO, BO3ropaHue, a Takke MOXET ObITb NPUYAHOW
HaHeCeHUs TpaBM.

1) He paszbupameb bamapeu

B cny4ae pa3bdbopku batapen Unn oTAeNbHbIX 3NTIEMEHTOB BO3MOXXEH KOHTaKT C BpeAHbIMU KOMMOHEHTAa-
MW, YTO MOXKET ObITb NPUYNHON TPABM U BOSHUKHOBEHUS BOCMNaMeHEeHUS.

|) He degpopmuposams bamapeu

baTapen Henb3d NpokansIiBaTh, paspyllaTtb U1 aedopMUpoBaTh UHBIM CrocoboMm. Takoe HenpaBUIb-
Hoe obpalleHne MOXET NMPUBECTU K TEYM SNEKTPOoNMTa, HapyLLUEeHUIo repMeTUIHOCTU, B3PbIBY U BOIMOXHOMY
BO3ropaHuio, a Takke MoXeT ObITb MPUYNHON TPaBM.

K) He cxuzamb bamapeu

B cny4vyae cxkuraHusa dartapen npoucxoauTt yBenndeHue TennoBblAeNeHUs, KoTopoe MOXeT BhbI3BaTb
B3PbIB U/ANW BO3ropaHmne n MoxXeT ObITb NPUUUHOW TpaBM. HeaonycTumMo cxuratb baTtapen, 3a UCKNIoUeHnem
CaHKUMOHNPOBAHHOM YTUNKU3aLUN B cnelnanbHOM YCTaHOBKe AN CKUraHUS OTXOO0B.

1) Jlumuesbie bamapeul ¢ rnospeXX0eHHbIM KOPIyCcoM He OOITXKHbI rodsepaambcsi 8030elicmauio 800k

[Tpn KOHTaKTe ¢ BOAOW MeTannn4ecKoro nMTa BO3SMOXHO BblAeneHne Boaopoaa, Bo3ropaHmue U HaHe-
CEeHMe TpaBM.

m) XpaHumbs bamapeu e Mecme, HeOoCcmyrnHoM 051 oemeu

Ocoboe BHMMaHMe cneayeT yaensTb XpaHeHUo baTapen Manoro pasmepa ns-3a onacHoCTU npornaThbl-
BaHUA NX AeTbMW. Pasmepsbl Takux baTapen onpeaenstoT ¢ NOMOLLLIO cneLnanbHOro Kannbdpa, pasmepbl KOTo-
POro NnpuseaeHbl Ha PUCYHKe 7.

B cnyJyae npornaTtbiBaHUA anieMeHTa unun batapen Tpebyetca HemeaneHHas MeauLMHCKasi NOMOLLb.

+0,1
25,4*
] e e . —— — — — — — — ——————

_————_-

\

hl-_————_’

[TpumeyaHune—CnegmanbHbiv Kanndp no MNCO 8124-1[14], paamepbl B MM.

PucyHok 7 — «[ notabenbHbIiny Kanmbp

n) He nossonsamb 0emsam 3aMeHsImb bamapeu 6e3 HabrrooeHUs 83P0CTIbIX

0) He zepmemu3suposamsb U He MOOUuUUupogame bamapeu

[[epmeTuzaums unu nodsie mogndukaunm batapein MorytT NnpUMBECTM K BNOKMPOBaHUIO MexaHn3mMa(oB)
KrnanaHoB 6€30MacHOCTU,YTO MOXET NMPUBECTU K B3PbIBY MHaAHecCeHUo TpaBM. B cnyyae HeobxoanmocT Moaun-
pukaunm batapen HeobxoaMMOo NONy4YnTb Cornacue N3roToOBUTENS.

p) XpaHumb Heucrofb3yemMbie bamapeu 8 UX opua2UHalnbHOU yrnakoske omoefibHO om Memannu4yecKkux
npedmemos. Ecnu bamapeu yXxe pacrnakogaHhbi, He cMellusame UX U He XpaHUms emMecme ¢ 0pyaumu ripedMe-
mamu 8 becriopsioke

PacnakoBaHHble baTapen MoryT ObITb CMeLlaHbl MeXxay CoOboU Unnc gpyrmmm Mmetannndeckumm npegme-
TaMn. DTO MOXKET NPUBECTU K KOPOTKOMY 3aMbIKAHUIO N B pe3yrbTaTe — K TEYU 3NEKTPONunTa, pasrepmeTmnaa-

LA, B3pbiIBY WU BO3IMOXHOMY BOCIJIAMEHEHNH WU HAHECEHWUH TPpaBM. OanH K3 HANJTYHLLINX CnocoboB
NpeaoTBpaALlUEHNA STOTO — XPaHEeHNE HENCIOJ1Ib3OBaAHHDbBIX 6aTape|7| B UX ODI/IFI/IHaJ'II:HOIZ VIaKOBKE.

q) Yoansmse bamapeu u3 cocmasa obopyoosaHus, eciii OHO He byodem Ucroib308aH0 8 me4veHue OJlu-
meribHo20 repuooda, kpome bamapet 0nss 0bopyooeaHUs, UCIONb3YeMO20 8 Ypel3sbivalHbiX cumyauusx

LlenecoobpasHo naesnedb batapeun n3 odbopyaoBaHus B criydae ero HeUMCripaBHOCTU UM B crnyvae asun-
TENbHOro OTCYTCTBUSA AKCnyaTtauun (Hanpumep, Bugeckamepbl, GOTOBCMbIWKA U T.M.). BONbWKWHCTBO NUTNE-
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BbIX DaTapen, BbINMyCcKaeMbIX B HACTOSALLEE BPEMSI, UMEIOT BbICOKYHO YCTONYUBOCTL K TEYN 3NEKTPONNUTa, 0AHAKO
YACTUYHO UMW NOMHOCTbIO paspsKeHHble DaTapen UMEKT OONMbLUYe CKIMOHHOCTh K TeYM 3nekTponuTa no
CpaBHEHUIO C Hepa3pAXKeHHbIMI.

7.3 YnakoBKa

YnakoBKka A0KHA ObITb TakoW, YTOOBLI 06ecnevnTb 3aLlnTy OT MeXaHNYECKUX MOBPEXOEHUN NPU TpaHC-
NOPTUPOBAHNK, TPY3000paboTKe N WTabenupoBaHn. MaTepuansl, ICNOMNb3yeEMbIE MPK yrakoBKe, U KOHCTPVYK-
LISl YNAaKOBKU OOJTDKHBLI ObITh BbIOpaHbl TakMMm obpasom, 4ToDbl NpeaoTBpaTUTL ClydYanHbIA 3MTEKTPUYECKAN
KOHTAKT, KOPOTKOE 3aMblKaHWe, COBWUT U KOPPO3UO BbIBOAOB 1M 0DECneynTb 3alnTy OT BO3AEUCTBUA BHELLHEN
cpeabl.

7.4 OGpaleHune ¢ KapTOHHbIMU YNakoBKaMu baTtapeun

C KapTOHHBIMW YNakoBKaMu baTapen cnegyet obpallatbCca OCTOPOXKHO. HebpeXkHoe obpalleHne MOXeT
MPUBECTU K KOPOTKOMY 3aMblKaHUIO U MOBPEXOEHUIO, B pe3ynbTaTe Yero MorytT NnpousonTm TeYb 3NeKTponnTa,
paspyLlueHne, B3pbIB AN BO3ropaHue.

7.5 TpaHcnopTupoBaHue

7.5.1 O0OLWune nonoxeHus

cnbliTaHna 1M TpeboBaHUSA NMpU TPaAHCNOPTUPOBAHUN NMATUEBLIX 3NeMeHTOB N BaTapen npuBeaeHbl B
MOK 62281 [11]. PernameHThl, OTHOCALLMECHA K MeXAyHapoaHOMY TPaHCNOPTUPOBAHUIO NMMTUEBLIX 3JTEMEHTOB
noaTtapen, ocHoBaHbl Ha PekomeHaaumnsax OOH no TpaHcnopTUpoBaHUIO onacHbIX rpy30B [16].

7.5.2 Bo3gyWwHbIU TpaHCNOPT

PernameHTbl, OTHOCALLMECH K TPAHCNOPTUPOBAHUIO NUTUEBLIX DaTapen BO3AQyLUHbLIM MyTEM, yCTaHOBMe-
Hbl B TEXHUYECKUX MHCTPYKLUAX NO De30nacHoOMY TPaHCNOPTUPOBAHUIO ONACHbLIX MPY30B BO3AYLLUHBLIM NYTEM,
n3gaHHbIX MexxayHapoaHon opraHusaunen rpaxxagaHckon asmnaumm (ICAQ) [2], nPernameHTax ob onacHbIX rpy-
3ax, n3gaHHblX MexxgyHapogHou aBMaTpaHcnopTHoU accoumaumen (IATA) [1].

7.5.3 MopcKkou TpaHcnopT

PernameHTbl, OTHOCALLMECS K TPAHCNOPTUPOBaHUIO NMTUEBLIX baTapen MOPCKUM NYTEM, YCTAHOBIEHLI B
MexxgyHapoaHoOM MOPCKOM Kodekce onacHbIX rpy3oB (IMDG), nsgaHHeix MexxgyHapoaHoU MOpPCKOW opraHuaa-
Lunen (IMO)[12].

7.5.4 HazeMHbIU TpaHcNOPT

PernameHTbl, OTHOCSILLIMECS K TPAHCNOPTUPOBAHUIC NMUTUEBLIX BaTapen aBTOMODUMbHBIM U XKeNe3Hoa0-
POXHBIM TPaHCMOPTOM, YCTaHaBNMUBAKT Ha OCHOBE HalUWOHalbHbIX HOPM U MHOIMOCTOPOHHUX cOornalleHun.
B cBs131 ¢ OONbLUMM YACIOM MpaBun, NpUHMMaemMslx B MoaenbHbiX MHCTpyKUmax OOH [16], pekoMmeHayeTCs
nepen oTrpy3kon YyTOUHUTb HaLMOHarbHbIE OCODEHHOCTU TPAHCNOPTHBLIX NpaBuI.

7.6 Pa3MelleHue n xpaHeHUue

a) XpaHumb numuegbie bamapeu criedyem 8 XOpouwio rpogempusaeMbiX CyXUX U MpoxiaoHbIX
YCI108USIX

Bricokasa Temnepartypa UnM BbICOKasa BMaXXHOCTb MOTMYT MPUBECTU K nopye daTtapen U/nnm Kopposnu
MOBEPXHOCTN.

b) He cnedyem wmabenuposams KapmOHHbIE yrnakoeKu ¢ bamapesaMu Ha ebicomy, rpesbiliarollyio
3HaydYeHue, yKkalzaHHoe uzaomosumernem

[1pn WTabennpoBaHmn BONbLLOTO KONMYeCTBa KapTOHHBLIX YNakoBOK DaTapen B caMblX HUXKHNX KapTOH-
HbIX YNakoBKax MOryT ObITb AeOPMUPOBaHLI U MOXET MPOU3OUTU YTEYKa 3NeKTponuTa.

c) Cnedyem u3bezamb XpaHeHUS UNMU pa3MeuwieHuss bamapel 8 mMecmax rnpsmMoz20 eo3delucmeust
COJTHEYHbIX NTydel unu 00X0s

B cnyvyae HamokaHus batapen MoryT nponus3onuTU CHUXKEHNE CONPOTUBMIEHUS U30NALMKA, camMopasps U
Koppo3na. Belcokada TemnepaTtypa MOXeET NPUBECTU K NopUe baTapen.

d) XpaHumb bamapeu criedyem 8 UX opuaUHalbHOU yrakosKe

B cnyyae ecnu bartapen pacnakoBaHbl U nepemMellaHbl, OHU MOTYyT ObiTb 3aMKHYTbl HAKOPOTKO Y
NOBPEXOeHbI.

(CM. npunoxeHne C ana nony4yeHnusa dbonee aetansHoOW MHOpMaL ).

7.7 YTunusauus

[TepBUUHbIE DaTapen MoryT ObiTb YTUITM3NPOBAHBLI COBMECTHO C ObITOBLIMW OTX04aMW TOMbKO B TOM CIy-
yae, eclin MECTHbIE NMpaBuna He yCTaHaBMMBaroT MHOMO cnocodba yTunuaasun.

[Tpn TpaAHCNOPTUPOBAHMIN, XpaHeHNN U 0DpabOoTKe B LensiX yTUnmM3aunum AomKHbl ObITb y4TEHbI Cneayto-
LLIMe Mepbl 6e30MNacHOCTMU:

a) He cnedyem paszbupams bamapeu

HekoTopble KOMMNOHEHTHI IMTUEBLIX baTapen MoryT ObITb OrHeonacHbl N BpeaHbl. OHU MOTYT ObITb NP K-
YNHOW TPaBMbIl, BOCNTaMeHeHUs, pa3pyLleHUa Unn B3pbiBa.
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b) He cneoyem yHuumoxxamses bamapeu 8 02He, 3a UCKITIUYeHUEeM CaHKUUOHUPpOB8aHHOU ymunu3ayuu 8
crieyuanibHoU ycmaHoseKe 0718 CXXU2aHUss 0mxo008

INutrin kKpanHe roptod. Jlntneseble baTapen MOryT B3pbiBaTbCs B OrHe. [NpoayKTbl CropaHus NUTUEBbIX
DaTapen MOryT ObITb AA0BUTLI U KOPPO3IUOHHO-aKTUBHHBI.

c) XpaHumb cobpaHHble 0O ymunusayuu bamapeu credyem 8 4YUCmoM U CYXOM Mecme,
UCKITroYaroweM rnoriadaHue npsiMbiX COMTHeYHbIX fTydel, U edaslu om UCMOYHUKO8 meriia

[ PA3b M BNAXXHOCTL MOTYT MPUBECTU K KOPOTKOMY 3aMblKaHUIO MHarpeBy. Harpes MoXeT Bbl3BaTh MOsIBe-
HWe OrHeonacHOro rasa, pesynbTaToM Yero MoryT ObITb BOCNIaMeHeHne, paspyLleHne Unm B3phIB.

d) XpaHumb cobpaHHbIe 0nsg ymunusayuu bamapeu criedyem 8 Xopolwio rnpogempusaeMoM Mecme

Mcnonb3oBaHHLIE bDaTapen MOTyT coaepXaTbh OCTAaTOUYHYO eMKOCTb. [1pn NX KOPOTKOM 3aMblKaHWUN, aHO-
ManbHOM 3apdaae Un NPpUHyanTeNnbHOM paspaae MOXeT BOSHUKHYTh TeYb OrHeonacHoro rasa, pesynbtaTom
4yero MOryT cTaTb BOCN/laMeHeHue, paspyLueHue Nnm B3pbIB.

e) He cnedyem cMmeuwiusame cobpaHHbie 051 ymunusayuu bamapeu ¢ OpyaumMmu Mamepuanamu

Mcnonb3oBaHHbIE DaTapen MOTyT cogepXaTbh OCTATOUHYHO eMKOCTb. [1pn X KOPOTKOM 3aMblKaHWUN, aHO-
ManbHOM 3apgaae Unu NpUHyauTensHOM paspsaae MoOXeT BO3HUKHYTb reHepupoBaHMe Tenna, KoTopoe MOXeT
nogXeyb NerkoBocnnamMmeHsieMmble MaTepuansl, Takme Kak npoMacneHHble TpsinkK, bymary nnu apeBecuHy, Uto
MOXeT BbI3BaTb NoXxap.

f)y Cnedyem 3awjuwame 8bi800bI bamapel

3aliuTa BbIBOAOB A0JKHA ObITh NpoBeaeHa NocpeacTBOM obecnevyeHns Ux U3onaumm, ocodbeHHo ans
DaTapen ¢ BLICOKMM HanpsbkeHneM. HesawMueHHble BbIBOALI MOTYT ObITb NPUYUHON KOPOTKOIO 3aMblKaHWUS,
aHOManbHOro 3apsaaa UM nNpUuHyanTenbLHOro paspaga, pesynbTatoMYero MoryT cTaTh TeYb 3J1IEKTPONNTA, BOC-
nnamMmeHeHue, paspylleHne NN B3pbIB.

8 WMHCTpyKUMM NO 3KcnnyaTauum

a) Cnedyem ripasuiibHO 8bibupame muri u pasmepbi bamapel, Haubonee rnpu200Hbie 0115 UCrofib308a-
HUSI 110 Ha3HadYeHUr. MIHpopmayus, ripecocmasisemasi ¢ obopyodoeaHueM, OOIIKHa codepxamb C8€0€EHUA,
r10380J10WUE KOPpPEeKMHO 8bibpamb bamapeu.

b) 3ameHsamb bamapeu, 8xo0suilUe 8 cocmas KOMrifiekma, criedyem 0OHO8PEMEHHO.

c) lleped ycmaHoskou bamapel 8 obopydogaHue criedyem 3aduliambe KOHmMakmbsi bamapel u 0bopy-
0o8aHUS.

d) Heobxooumo cobrofams rnonsgpHocmes (+ U —) npu ycmaHoeke bamapeu.

e) Heobxooumo ceoegpeMeHHO 3aMeHsIMb bamapeu, uspacxooosasuile ceoll pecypc.

9 MapKupoBkKka

9.1 O6LwWwmMe NnonoxeHus

MapknpoBKa Kaxkgon daTtapeu, 3a UCKMoYeHneM ManorabaputHelx batapen (cm. 9.2), AomkHa cogep-
XaTb cneagyoLwyo MHopMaumio:

a) obosHayeHue;

b) cpok rogHoCTU UNK aaTta N3roTOBMNEHUSA (roa, MecsiL, N Heagenga). lata naroToBneHust MOXeT ObITh
npeacTtaBneHa B BUAe Koaa;

C) NONAPHOCTbL BbIBOAOB (ECNUN NPUMEHASTCA);

d) HOMUHanNbHOE HanpsaXeHue;

e) HasBaHue U1 ToOpProBasi Mapka U3roToBUTENda UM NocTaBLUUKA;

f) npeaynpexaarwline ykasaHus;

g) NpedynpexaeHne o BO3IMOXHOCTU NMpornaTelBaHUA [CM. 7.2, nepednucrieHmne mj].

9.2 ManorabaputHble 6aTtapeu

MapkunpoBka baTapen, BHELLHAS MOBEPXHOCTb KOTOPLIX CAULLKOM Mana Ans pasMeLleHnst NoSIHON MapKun-
pOBKWM NO 9.1, AoMKHa cogepxaTb cBeaeHUda no 9.1, nepevncnerne a) (06o3HaveHne) n 9.1, nepeyncneHue c)
(MONAPHOCTL BbIBOAOB). BCce ocTanbHble cBeAEeHUA MOTYT ObITh NpUBeAeHbl HEMNOCPEACTBEHHO HAa YNAKOBKE
baTapeu.
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[MpnnoxeHwne A
(cnpaBo4HOe€)

PekomeHaauum no obecnevyeHUo 6e3onacHOCTU NUTUEBLIX DaTapen

HacTtosiwme pekomeHgaumm Mcnonb3oBanncb nNpu paspaboTtke Ansa notpedbutenem NUTUEBbIX UCTOYHUKOB TOKAa
bonbwon mowHoOCcTU. CBEeAEHUSA HOCAT MHPOPMALIMOHHBIN XapakTep.

Tabnwunua A1 — PekomeHgaumm no KOHCTPYUPOBAHUIO DaTapen

[MpegoTBpaTUTL aHOMAaNbLHOE MOBLILLEHUE TeMnepaTypol baTapeu,
B TOM YXCIe NocpeacTBOM OrpaHVYeHUs NpoTeKaroLmnX TOKOB
[MPUMEP. lNpotekaHne 6onbwnx TOKOB MOXET NPUBECTU K BbICTpOMY
NOBLILLEHUIO TeMnepartypbl batapeun. [NpoekTUPOBLUMK JOMKEH DbITh

yBEpEH, YTO NpoTeKaHne TOKa KOHTPONMPYETCH B COOTBETCTBUMU C KOH-
cTpykumein. OauH 13 ycnewHo NpuMeHsieMbIX MeTOA0B — UCMONb30Ba-
HMe BOCCTaHaBNMMBAEMOro TepMopesncTopa ¢ nosIoXuTernbHbIM TeMne-
paTypHbiM KO3pdurumeHTom (PTC), KOTOPbLIN BbICTPO aKTUBUPYETCS

B Cllydae nosiBfieHUs TOKOB, NPeBbILLatoLLMX 3Ha4YeHUs, NpeaycMOTPEH-
Hble KOHCTpYKUUeN baTapen

ObecneuynTb orpaHUyYeHne BHYTPEHHEro ToKa

MPUMEP. Npw npoektupoBaHnn 6atapen KOHCTPYKTOP AOIMKeH bbiTb
yBEPEH, YTO NPOTEeKaloLWnA TOK ByaeTt orpaHuyeH B cnyvae, ecrnv Tem-
nepatypa batapeu npeBbilLaeT 3Ha4YeHUA, NPeayCMOTPEHHbIE KOHCT-
DYKLMEN.

OQHUM 13 ycnewHo NpUMeHsieMbiX MeTOA0B ABMAETCA UCMOoNb3oBaHue

CUCTEMbI pasgeneHus (cenapaTopHOU CUCTEMBI), CMOCOBHOU 3HaYU-
TerNnbHO CHWXKATb NPOXOASILLMA TOK NpW NpPeBbILLeHNU TemMneparyphbl

[MpepoTBpaTuTh B3pbIB BaTapen nocpeacTBOM CHUKEHUSA BHYTPEHHETO
OaBneHwvs npu YpeamMepHOM NMOBbILLEHUM TMenepaTyphbl

MPUMEP. Jlntnesble batapen nnoOTHO repmMeTU3NPOBaHbLI ANS Npe-
AOTBpaLleHUs1 Teun anektponuTa. [1o0aToMy KOHCTpYKUMS BaTapen

OOIMKHa o6ecneynTb CHUXKEeHUe YpesMepHOro BHYTPEHHEero gaBreHus.
JTO AOSDKHO NMPOU3OUTU B TeMNepaTypHOM Auana3oHe, COOTBETCT-
BYIOLL,EM KOHCTPYKUMU BaTapeu
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OkonyaHue mabnuubsi A. T
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MoaTBepanTb, UTO peanbHble 6aTapen
MOTyT ObiTb Npou3BeaeHs
B COOTBETCTBMU C TpeGoBaHUAMM
K Ka4ecTBy

CepuiiHO BhINyckaeMble 6aTapeu
COOTBETCTBYIOT TpeboBaHNAM
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NckniouuTs aedekThl
B NPU3BOACTBEHHOM NpoLecce

[MoaTBEpaAUTL, YTO BaTapen MoryT
ObITh NPOM3BEAEHbI B COOTBETCTBUU
c TpeboBaHUAMU K Ka4ecTBy

NckniounTb gedeKThl
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CoenaTtb 3Ty MHOPpMaLIUIO
OOCTYNMHOM ANS KOHEYHOoro
Nnonb3oBaTens




[MpunoxeHve B
(cnpaBo4HOe€)
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PekoMeHaauuun Ana KOHCTPYKTOpPOB obopyaoBaHus,
paboTalLlero Ha NMTUEBLIX baTapesax

B tabnuue B.1 ycTaHOBNEHbLI pekoMeHaaunm no npoekTMpoBaHmnio obopyaoBaHus, paboTarowero Ha NMUTUEBLIX
baTapesix (cm. Takke MK 60086-5:2005, npunoxeHue B [19], coaepxauwee pekomeHgaunm anst KOHCTPynpoBaHus bara-

PENHLIX OTCEKOB).

Tabnwnua B.1— PekomeHgaunm no NnpoekTnpoBaHnio obopyaoBaHus

Bo3amo)xHble nocneacrems

UCIMNOJIb3yeMblEe KaK OC-
HOBHbIE WCTOYHUKWA T1U-
TaHWNHA

en barapeu

bornee noaxoasiwyrd AN
000pYyAOBaHUSA, UCXOOA U3 €€
SNEKTPUYECKNX XapaKTepuc-
TUK

[TyHKT (0OBbeKT) [ToanyHKT PekomeHaaunm B Cny4vae HEeBbINONMHEHUS
peKoMeHaaLUnm
(1) JlnTnesble Batapewn, | (1.1) Boibop nogxoas- | Boibupante 6atapeto, Hau- | baTapes MOXeT neperperbes

(1.2) Konu4ecTBo NC-
NoONb3yeMbIX baTtapen
(nocnegoBartenbHOE UMK
napannensHoe® coegu-
HEHME) U MEeTOA UCMONb-
30BaHUSA

a) MynbtTnanemeHTHble 6a-
Tapeu (2CRS5, CR-P2,
2CR13252 v ppyrue);, ogun-
HOYHOE MPUMEHEHNE

b) Unnungpunueckne bHara-
pen (CR17345, CR11108 w
apyrue); He bonee Tpex WTYK

c) [AuckoBbie batapeu
(CR2016, CR2025 v gpyrue);
He bonee Tpex WTYK

d) Npn wcnonb3oBaHun 60-
nee ogHon bBartapewn He Ao-
NyCKaeTCs NCMNonNb30BaTb
baTapen pasHbiX TMNOB B ba-
TapeNHOW COOPKE

Ecnn emkocTb Batapen npwu
nocneaoBaTernbHOM COeun-
HEHUWN pa3nuyHa, batapes ¢
HU3KOU E€MKOCTbIO Mepepas-
psxaetca. B pesynbrare
3TOrO MOryT MNPON3OUTU TEYb
3NEKTPONNTA, NEPErPEB, Pa3-
PyLLEHNE, B3PbIB UINN BO3IO-
paHune

e) MNpu napannenbHoOM® Uc-
NoNb30BaHMM baTapen gornx-
Ha ObITb YCTAHOBMEHA 3allu-
Ta OT 3apsga

Ecnn nanpsixeHne baTtapeu
npu napannernbHOM coeaun-
HEHUW pa3nNuU4HoO, baTapes ¢
MEHbLUUM HaNpsKeHUeM Ha-
YynHaeT 3apsiKaTtbes. B pe-
3ynerare 3TOro MOIyT
NPON3OUTN TEYb BNEKTPONN-
Ta, NEeperpes, paspylleHune,
B3PbIB UNWN BO3ropaHue

(1.3) KoHcTpykumsa baTta-
PENHOWN CXEMBb

a) bartapenHas uenb JOIXK-
HA OblTb W3ONMUPOBAaHa OT
OPYMMX NCTOYHUKOB NMUTAHUS

batapes zapsixaetcs. B pe-
gyrnbTate 3TOro MOryTt rnpou-
30UTU TEYb 3SNMEKTPONUTA, MNe-
perpes, paspyweHue, B3pbIB
I BO3ropaHue

b) B uenn AonmxHbl ObiTb
YCTAHOBMNEHbI  YCTPOUCTBA
3alnTbl, Takne Kak npe-
OOXPaHUTenwu

B pesynbrare KOpOTKOro 3a-
MbIKaHUS MOIyT MPOUN3ONTK
TeYb SNEeKTponuTa, nepe-
PEB, pas3pylleHne, B3pPbiB
N1 BO3ropaHue
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[lpodomxernue mabnuusi B. 1

[TyHKT (0OBeKT)

[ToanyHKT

PekomeHaaumu

BoamoxHble nocneacTems
B CNy4ae HEeBbINMONMHEHUS
peKkoMeHaaLUnm

(2) JlntTnesble BaTtapew,
NCMNONb3YEMbIE KaK pe-
3EPBHbLIE UCTOYHUKU K-
TaHUA

(2.1) KoHcTpyKums bara-
PENHOWN CXEMBbI

batapess gormkHa WCnonb3o-
BaTb OTAENbHYIO CXeMY (LLenb)
ONs npegoTBpaLleHUsA NMPUHY-
OUTENBHOINO paspsga Unn 3a-
PSaa OT OCHOBHOIO UCTOYHUKA
NUTaHUS

batapes moxeT nepepasps-
ONTbCHA A0 peBepcHon (0b-
patHOMW) MNONSIPHOCTU UMK
zapsaautecsa. B pesynberare
3TOr0 MOryT NPON3OUTU TEYb
SNEKTPONUTA, neperpes,
paspylweHne, B3pbIB UMW,
BO3MOXXHO, BO3ropaHue

(2.2) KoHCTpyKums baTta-
PEVHOWN CXEMbI NPU TPU-
MEHEHMW B  COCTaBe
PE3EePBHOIO 3anoMunHalto-
LLLEro yCTPOUCTBA

HomkHa ObITb yCTAHOBIEHA
3alMTHAA CXema, COCToALWAas
N3 anoaa v pesncTopa, B Cry-
yae ecrnun batapes cBsidaHa co
CXEeMOWN OCHOBHOIO UCTOYHUMKA
NMMTaAHUS U CYLLECTBYET BO3-
MOXXHOCTb TOro, YTO OHa byaeT
zapsikaTtbcsl.  HakonneHHoe
KONMMYECTBO TOKA YTEYKN ONO-
aa OOMXHO ObiTb MeHee 2 %
EeMKOCTU DaTtapen B TeYeHUEe
BCEro CpoKa akcnnyarauum

batapes moxeT 3apsaanTbCA.
B pesynbrare 3Ttoro mMoryT
NPON3ONTU TEYb INEKTPOIN-
Ta, Neperpes, paspyLlueHne,
B3PbIB UMW, BO3MOXHO, BO3-
ropaHue

(3) batapenHbin dukcaTop n batapenHbln OTCEK

a) batapewnHble OTCEKN OOTTXK-
Hbl ObITb CNPOEKTUPOBAaHbI Ta-
KUM 0bpasom, 4ToObl Npu BO3-
MOXXHOM pEBEPCUPOBAHUN
batapen ObINO obecnevyeHo
pa3MblKaHWe Lenu

B cny4yae oTCcyTCTBUA 3aLUW-
Tbl DaTapes moxet bbITb pe-
BeEpcHMpoBaHa n obopyaoBa-
HUE MOXET ObiTb NOBPEXae-
HO BCNeacCTBUE TeYn 3IIeEK-
TponuTa, NeperpeBa, paspy-
LLEHUA, B3pblBA WK, BO3-
MO>HO, BO3ropaHus

b) baTapenHble OTCEKN O0NX-
Hbl OblTb CNPOEKTUPOBAaHbLI
Tak, 4YToObI BaTtapeun, oTnuya-
lOWMEecHs no pasmepam oT
YCTAHOBIEHHbIX B creundu-
Kauun, He MOrnmn bbiTb yCTa-
HOBJ1€Hbl B HUX U HEe oDecne-
YMBasiM KOHTAaKT

ObopyaoBaHne MOXeT OblTb
NOBPEXAEeHO WM Hepabo-
TOCMOCODHO

c) baTtapenHbie OTCEKN O0MNX-
Hbl ObiTb CNPOEKTUPOBAaHLI
Tak, JYTOObl OblNa BO3MOX-
HOCTb yaaneHusi obpasyio-
LLNXCS ra3oB

d) batapewnHble OTCEKU OOITXK-
Hbl BbITb CNPOEKTUPOBAHbI BO-
OOHENPOHNLAEMbBIMW

e) batapenHble OTCEKN OOIX-
Hbl ObITb  B3PbIBO3ALLMULLEH-
HbIMW B ChnydYae WX MONTHOW
[ePMETUYHOCTHU

batapenHbin OTCEK MOXET
ObiTb MOBPEXAEH B Chy4dae
CITMWLIKOM  BbICOKOIO BHYT-
PEHHErO AaBNEHUS!, Bbl3BaH-
HOro BblAENAOWNMCS ra3om

f)y batapenHble OTCEKN OOIIX-
Hbl ObITb N30NMUPOBAaHbLI OT UC-
TOYHUKOB TENnna, BblAeNseMo-
ro obopyagoBaHMeEM

batapes mMoxetr ObiTb nNO-
BpexaeHa n MOXeT NMpon3on-
TU Tedb SNEKTponutTa n3-3a
YpPEe3MEPHOro neperpesa

g) batapewnHble OTCEKN OOIX-
Hbl ObiTb CNPOEKTUPOBAaHLI
TaK, YTOBbI OHM HE MOIMK Ner-
KO OTKPbIBATLCH AETbMMW

[deTtn moryT BblHYTb BaTapewn
n3 OaTapenHoro oTceka Wu
NPOrnNoTUTb KX
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[OCT P MOK 60086-4—2009

[TyHKT (0BBeKT)

[ToanyHKT

PekomeHaauum

BoamokHble nocnenCTtemnd B
Cnyvae HeBbINOJIHEHUSA

pekomMmeHaauun

(4) KOHTaKkTbl U BbIBOAb!

a) Matepuanbl n POPMbI KOH-
TaKTOB AOIKHblI ObITb BblDpa-
Hbl TakMm obpa3om, 4TOObI
obecnevnTb HAOEXHbIN 3MeK-
TPUYECKUN KOHTAKT

[Ton NNOXOM KOHTakKTe MO-
XET NMPonCXoanTb MNOBbILLEH-
HO€ TENMOBbIAENEHNE

b) JononHuTenbHble CXeMbl
(Lenn) AoMXHbI BbITb CMPOEK-
TUPOBAaHbI TaK, YTOOLI NPEaoT-
BpaTUTb PEBEPCHYIO YCTAHOB-
Ky baTapeu

ObopyaoBaHne MOXeT bbITb
NOBPEXAEHO UITU MPUBEAEHO
B HepabotocnocobHoe Co-
CTOSIHUE

c) KOHTaKTbl 1 BbIBOAbI 4OSX-
Hbl OblTb CMPOEKTUPOBaHbLI
Tak, 4TObblI nNpPenoTBpaTUTH
PEBEPCHYIO YCTAHOBKY baTa-
peun

ObopyaoBaHne MOXeET ObITb
noepexageHo. MoryT npou-
30UTU Tedb SNEKTPONnuTa,
neperpes, paspyLueHune,
B3PbIB UIMX, BO3MOXHO, BO3-
ropaHue

d) Cneayet naberatb CBapKn
1 Nankm batapeu

MoryT Nnpon3onTn TeYb 3NeK-
TponuTa, neperpes, paspy-
LEHNE, B3PbIB NN, BO3MOX-
HO BO3ropaHue

(5) NHgmnkaumnsa HeobXo-
ONMbIX Mep MNpPeaocTo-
POXHOCTU

(5.1) Ha obopyagoBaHmm

[MonapHocTb BaTapeun 4omKHa
ObITb YETKO NMPOMapKUpPOBaHa
Ha DaTapenHOM OTCEeKe

B cny4yae peBepcHOM ycTa-
HOBKW DaTtapen n ee 3apsga
MOTYT NPON3ONTU TEYDb IJTEK-
TponuTa, Mneperpes, paspy-
LEHWNE, B3PbIB UIMN, BO3MOX-
HO, BO3ropaHune

(5.2) B pykoBoacTBeE NO
aKkcnnyatTaumm

HormxHb! BbITh YKa3aHbl Mepb!
6e3onacHOCT NPV UCMNOMb30-
BaHUW

HenpaBunbHOEe obOpaleHne
MOXET MPUBECTU K HECHAaCT-
HbIM CITyYasim

A Cm. 7.1.2.
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[MpnnoxeHwne C
(cnpaBo4HoOe€)

NononHuTenbHaa MHpopmMaLMAa NO pasMeLLeHUI0 U XPaHeHUIo

B HacTosiWweM NpunoXeHnm npmBegeHbl CBEAEHUSA N0 Pa3MeLLeHNIO N XPaHEHUIO NMNTUEBLIX baTapen A4ONONHUTENb-
HO K NpuBeaeHHbIM B 7.6.

MecTo XpaHeHns 4OIMKHO BbITb YACTbLIM, MPOXNaAHbIM, CYXUM, BEHTUITUPYEMbIM M 3aLULLEHHBIM OT aTMOCMHEPHbIX
OCaKOB.

[ns HopmanbHOro XxpaHeHus Temneparypa aonmkHa 6beite 0T 10 °C go 25 °C nHe npeBbiwaTh 30 °C.

He gonyckaTtb AnNUTENbHOIO BO3AENCTBUSA MAKCUMAaNbHON U MUHUMAalbHOW BNaxHocTn (bonee yem 95 % n meHee
40 % OTHOCUTENBHON BNAXXHOCTU), TaK KAK OHa BpeaHa n gns batapen, n ans nx ynakoBok. batapen Henb3s XpaHuTb psaom
C pagmnartopamu unm bonnepamm n B MecTax NnpsaMoro nonagaHns CONHEYHbIX Ny4en.

batapen MoryT 6bITb XOPOLWO COXPAHEHLI NPU KOMHATHOW TEMNepaType, 04HAKO XpaHeHne npun bonee HN3KNX TEM-
nepaTtypax no CPaBHEHUID C KOMHATHOW TEMNEPATYPON ABNAETCH NPeanoYTUTENBbHBIM NPY COBNI0AEHUN CneunanbHbIX
MEP NPeaoCcToOPOXHOCTU. baTapen AonKHbl ObITh pa3MeLleHbl B CNeLManbHON 3aWMTHON yNakoBKe (TUNa repMeTUYHbIX
NONMU3TUIIEHOBLIX NAKETOB MU NOA0OBHOM YNAKOBKE ), KOTOpas 3almuaeT bartapen OT KOHAeHcaTa B TeHYEHNE BPEMEHU UX
HarpeBaHUs NPU HOPMarnbHON TEMIMEPAaTYpE OKPYXatoLlen cpeabl. YCKOPEHHOE HarpeBaHne BpeaHo ansa batapen.

batapeun, KOTOpble XPaHUIUCL MPU HU3KUX TemnepaTtypax (Ha xonoae), Moryt ObiTb UCMONBb30BaHbI MOCNE UX
BbIAEPXKN NPY HOPpManbHON TEMMNEpPaTYpPE OKPYXaloLen cpeab!.

Batapen MOXHO XpaHUTb B cocTaBe 0b0pyaoBaHNSA UMK B YNAKOBKaX, €CNU TaKoe XpaHeHWe pa3peLlleHo N3aroToBu-
Tenem batapen.

BricoTa pasmeweHns ynakoBok batapen npu nx wrabenmpoBaHum 3aBUCUT OT OCHOBAHUS yNakoBKKU. Kak npasuno,
3Ta BbICOTA HE A0IMKHA NpeBbiwaTh 1,5 M ANA KAPTOHHLIX YNAKOBOK N 3 M ANA AePEBAHHbIX ALWLWKOB.

BoiweyKkasaHHble peKoMeHZaunm NPUMEHSIIOT NPU XpaHeHnn baTapen BO BPEMSA AJINTENBbHbLIX TPAH3UTHbLIX NEPEBO-
30K. Taknm obpasom, batapen HeobXoaMMO XPaHUTb BAANW OT CYA0BbIX MEXAHU3MOB U HEMNb3S XPaHUTL NTETOM B TEYEHUE
ONTUTENBHLIX MEPUOAOB B HEMPOBETPUBAEMBIX METANTTUYECKUX TOBAPHbIX BaroHax (KOHTENHEpaXx).

batapeun cnegyet ocTaBnATh cpasy Nocne N3roToBMNeHUs B AUCTPUDBLIOTOPCKUE (pacnpeaenurernbHble) LEHTPLI U
aanee nonb3oparensam. Ans kBannpmnumpoBaHHOIo nepemMeLleHnst 4OIMKHO DbiTh AOMKHBIM 06pa3omM OpraHn3oBaHO MecC-
TO XpaHeHus N pasMmeLleHus, a ynakoBka 4omKkHa NMEeTb COOTBETCTBYIOLLY IO MApPKNUPOBKY.
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Mpunoxenve OA
(cnpaBo4HOe€)

CBeAeHNA 0 COOTBETCTBUU CCLINMTOYHbIX MeXAYHapoAHbIX CTaHAapTOB
CCbINMOHbIM HauUuoOHanbHbIM cTaHaapTaM Poccunckon ®@epgepaunum
(M AEUCTBYOLIMM B 3TOM KavecTBe MeXrocygapcTBeHHbIM cTaHAapTam)

Tadbnwua OA1

OBo3HavYeHne CCbhITOMHOro CTteneHb

OBo3Ha4YeHne U HAUMEHOBAHUE COOTBETCTBYKOLWEro HaunoHasIbHONro CTaHAapTa
MEeXAYHAapPOAHOIro CTaHAaapTa COOTBETCTBUA

MOK 60086-1:1993 IDT [OCT P M3K 86-1—96 «batapeu nepBuyHblie. HYactb 1. Obwme nono-
XXEHUS»

MOK 60086-2:1994 IDT [OCT P MOK 86-2—96 «bartapeun nepBuyHble. HacTtb 2. Cneundukaym-
OHHbIE NUCTbI»

MOK 62281:2007 IDT [OCT P MOK 62281—2007 «be3onacHoOCTb npu TPaHCNOPTUPOBAHUU

NEePBUYHbBIX NTMTUEBBLIX 3NTIEMEHTOB 1 DaTapen, NMNTUEBbLIX aKKYMYIIATOPOB
N aKKYMYNSATOPHbIX baTapeny

M3K 61960:2003 IDT [OCT P M3K 61960—2007 «AKKYMYNATOPbLlI U aKKyMYINATOPHbIE DaTa-

pen, cogepxawme WenovYHON n APYrme HEKNUCNOTHbIE SMEKTPONUTLI.
AKKYMYNSTOPbLI U aKKYMYNATOPHbIE BaTapen NUTneBblie Ans NopTaTUBHO-
o NPUMEHEHUS»

MOK 62133:2002 IDT [OCT P M3K 62133—2004 «AKKYMYNATOPblI U aKKyMYNATOPHblE DaTa-
pewn, cogepxalme WenovHoON n gpyrne HEKUCNOTHbIE 3NEKTPONUTLI. T pe-
boBaHnA 6€30NacHOCTU AN MNOPTATUBHBIX TEPMETUYHBIX aKKYMYIISATOPOB
n batapen n3 HUX NPu NOPTaTUBHOM MPUMEHEHUN»

MOK 60068-2-6:1982 MOD [[OCT 28203—89 (M3K 68-2-6—82) OCHOBHblIE METOAbI UCMbITAHUW Ha
BO3OencTBMe BHeEWHUX dpaktopos. Yactb 2. Veneitanus. Vcnbitanne Fc
n pykoBoacTBo: Bubpauwns (cnHycomaganbHas )»

MOK 60068-2-27:1987 MOD [OCT 28213—89 (M3OK 68-2-27—87) «OCHOBHblE METOAb!I UCMNbITAHWUA

Ha BO3AeNCTBME BHELWHMX pakTopoB. YacTtb 2. Venbitanmnsa. Nenbitanmne
Ea n pykoeoacteo: OQMHOYHBIV yaap»

MOK 60068-2-32:1975 MOD [OCT 28218—89(M3K 68-2-32—75) «OCHOBHblE MEeTOAbl UCMNbITAHWUA

Ha BO3dencTBue BHELWHMX pakTtopoB. YacTtb 2. Menbitanusa. Mecnbitanme
Ed v pykoBoacTBo:. CBOGOAHOE NageHne

MOK 60086-5:2005 IDT [OCT P MOK 60086-5—2009 «batapeu nepBuyHble. HYacTtb 5. besonac-
HOCTb DaTapen ¢ BOOAHbIM 3MEeKTPONUTOM»

MOK 60050-482:2004 — *

MCO/MOK PykoBoacTtBo — *

51:1999

NCO 8124-1:2000 — *

* COOTBETCTBYOLWMN HAUMOHAlNBbHbIN cTaHA4ApT OTCyTCTBYET. 11O ero yrBepxgeHus pekoMmeHgyeTcs NCnonb3oBaTh
NnepeBoq Ha PYCCKNN A3bIK 4aHHOIo MeXayHapoaHoro craHgapra. [lepesog gaHHOro MexgyHapoaHoro craHgapra Ha-
xoantcs B PegeparnbHOM MHPOPMALUNOHHOM (POHAOE TEXHUYECKUX PernamMeHToB U CTAHOAPTOB.

[TpwnmedaHune—B HacToswen Tabnuue ncnonb3oBaHbl CNeayoLWwme yCrnoBHble 0003HAYEHUSA CTENEHN COOT-
BETCTBUS CTAHOAPTOB:

- IDT — npgeHtTnvHblEe CTAHOAPTHI;

- MOD — moanoonumpoBaHHble cTaHOAPTHI.
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budnuorpadua

IATA, International Air Transport Association, Quebec: Dangerous Goods Regulations (revised annually)
(MexxOyHapooHasa Asuampadcriopmyas Accoyuayus, Keebek: PeannameHmsl 00 oriacHeix a2py3ax (repecmam-
pusarmm exez00H0)

ICAO International Civil Aviation Organization, Montreal. Technical Instructions for the Safe Transport of
Dangerous Goods by Air (Mex0OyHapoOHasa opeaHu3ayus spaxoaHckol asuauyuu, Monpeans: TexHu4yeckue
UHCMpykyuu rno be3ornacHomMy mpaHcriopmupo8aHUKO OrNacHbIX 2py308 8030YIWHbIM ymem)

IEC 60050-482:2004 [International Electrotechnical Vocabulary (IEV) — Chapter 482: Primary and secondary
cells and batteries (M3K 60050-482:2004 llepauyHbie U 8MOPUYHbEIE 3[IEeMEHMbI, akKyMynamopes! u bamapeu)

IEC 60027-1:1992 Lefter symbols to be used in electrical technology — Part 1: General

IEC 60068-2-6:1995 Environmental testing — Part 2: Test—Test Fc: Vibration (sinusoidal) (FOCT 28203-89
(M3K 68-2-6—82) OcHo8Hbie MemoOsi UcribimaHut Ha 8030eticmeaue 8HewHUX chakmopos.Yacme 2. Hcribima-
Hus. YcribimaHue Fc u pykogoocmeo. Bubpauyus (cuHycoudarnbHas))

IEC 60068-2-27:1987 Environmental testing — Part 2. Test—Test Ea and guidance: Shock (OCT 28213—89
(M3IK 68-2-27—87) OcHo8Hbie MemoOsbi UcribimaHull Ha 8o30edcmeaue 8HelHUX hakmopos. Yacms 2. Ucribi-
maHus. Mlcnsimanue Ea u pykoeoodcmeo. OOUHOYHbBIU yoap)

IEC ©60068-2-32:1975 Environmental ftesting— Part 2. Test—Test Ed:. Free fall (IOCT 28218-89
(M3K 68-2-32—75) OcHo8HbIe MemoObi UcribimaHull Ha 8o30etcmeaue 8HelWHUX hakmopos. Yacme 2. Ucnibi-
maHrus. icnieimadue Ed u pykosodcmeo. CeoboldHoe riadeHue)

IEC 60617 (all parts), Graphical symbols for diagrams

IEC 62133, Secondary cell and batteries containing alkaline or other non-acid electrolytes — Safety requirements
for portable sealed secondary cells, and for balteries made from them, for use in portable applications
(FOCT P M3K 62133—2004 AKKyMynamopbsi U akkymynamopHsie bamapeu, codepxxaujue wenoyHou u opyaue
HEeKUCnomHeie anekmporsnumel. I pebogaHus besoniacHocmu O nopmamugHbeiX 2epMemuyHbIX akKyMyrsamo-
poe8 u bamapet U3 HUX rpu rnopmamugHOM rpUMEHEHUU)

IEC 61960, Secondary cells and batteries containing alkaline or other non-acid electrolytes — Secondary lithium
cells and batteries for portable applications ( OCT P M3K 6 1960—2007 AKKyMynsamopbi U aKkKyMyrnsamopHsie ba-
mapeu, codepxxaujue WenoyHou u Opyaue HeKUCIOMHbIe 3N1eKmponumsi. AKKyMynamope! u bamapeu numue-
8ble OJiF MopMamu8HO20 MPUMEHEHUS)

IEC 62281, Safely of primary and secondary lithium cells and batteries during Ltransport
(FOCT P M3K 62281—2007 besoriacHocmeb ripu mpadcriopmupogaHuu repauyHsIxX numuesbsix 31eMeHmos u
bamapedl, numuesbiX akKyMynamopos U akkymynamopHsix bamaped)

IMO, International Maritime Organization, London: International Maritime Dangerous Goods (IMDG) Code (Mex-
OyHapoOHas mopckas opeaaHu3auus, JloHOoH: MexOyHapoOHbIt MOpCcKoU KOOeKe oracHbix epy3o8 (IMDG))

ISO/IEC GUIDE 51:1999, Safety aspects —Guidelines for their inclusion in standards
ISO 8124-1, Safety of toys — Part 1. Safety aspects related to mechanical and physical properties

UL 1642, Underwriters Laboratories, Standard for Lithium batteries

United Nations, New York and Geneva: Recommendations on the Transport of Dangerous Goods, Model
Regulations (revised biennially)

(Opeanusayus ObveduHeHHbIX Hayul. PekomeHBayuu rno mpaHcriopmupo8aHUro OriacHbIX 2py308, MOOErbHbIE
UHCMpyKyuu (nepecmomyp oOuUH pa3 8 08a 2o0a)

United Nations, New York and Geneva: 2003 Recommendations on the Transport of Dangerous Goods, Manual
of Tests and Criteria, Chapter 38.3 (Opeaarnusayusa ObbeduHeHHbIx Hayul: PekomeHOauyuu rno mpaHcriopmupo-
8aHUK OracHbIX 2py308 — PyKoeoOcmaeo o ucribimaHuam u Kpumepuu. Yacme 386.3)

Battery Association of Japan. Guideline for the design and production of safe lithium batteries for camera
application, 2™ edition, March 1998

IEC ©60086-5:2005, Primary batteries — Part 5. Safety of balleries with aqueous electrolyte
(FOCT P M3K 60086-5—2009 lNepauyHbie bamapeu. Hacmsb 5. be3oniacHocmbs bamapel ¢ 800HLIM 3/1€KMPO-
numom)
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YAOK 621.355-777.2:006.354 OKC 29.220.10 E51 OKI1 34 8300

KritoueBble crnoBa: NUTUEBbLIE NEPBUYHBbIE 3NIeMeHThI U baTapen, 6esonacHocTb Npu paspaboTke, aKcnyarTa-
LMK, TPaHCNOPTUPOBaHNN, UCMNbITAHWUSA, TPAHCTIOPTUPOBaHNE, MapKUPOBKa, YNaKkoBKa
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