PENEPANBHOE ArEHTCTBO

Nno TEXHUWYECKOMY PEIYNIMPOBAHWUIO U METPONIOIrUn

HAUMOHANbHBbIWM FOCT P M3K
c
PO;Q:EQELM 60086-4—
®EQEPALMWMU 2009

B3 8—2009/399

BATAPEUN NEPBUYHbLIE

YacTb 4

Be3onacHOCTb NUTHMEBLIX OaTapeun

IEC 60086-4:2007
Primary batteries — Part 4: Safety of lithium batteries
(IDT)

WU3paHue odmumansHoe

Mockea
CranpaptuHgopm
2011


https://meganorm.ru/Index2/2/4294853/4294853068.htm

rocT P M3K 60086-4—2009

Mpeancnoeue

Lenn v npuHumnel cTaHaapTusaummn B Poccuiickon Pegepavnmm yctaHoBneHbl PegepanbHbiM 3aKOHOM OT
27 pekabps 2002 r. Ne 184-P3 «O TexHU4ecKoM perynmpoBaHumy», a npasuna npuMeHeHUst HalLMoHanbHbIX
ctaHgaptoB Poccuitickon Peaepaunm — FMOCT P 1.0—2004 «CtaHgapTtusaums B Poccuiickon deaepaunn.
OcHOBHble NONOXeHUsI»

CBegeHus1 o cTaHgapTe

1 NOArOTOBJIIEH ABTOHOMHON HEKOMMEpPYecKo opraHnsaumein HaydHo-TeXHUHECKUIA LeHTP cepTu-
dukaummn anektpoobopygosaHuna «MC3M» (AHO HTUCS «MC3IM») Ha ocHoBe COBCTBEHHOMO ayTEHTUYHOTO
nepeeoda cTaH4apTa, yKasaHHOro B MyHKTe 4

2 BHECEH TexHu4yeckumM komuteToM no ctaHaaptuaaummn TK 44 «Akkymynatopbl u 6atapeun»

3 YTBEPXXOEH W BBEJEH B AEWCTBUE MMpukasom PenepansbHOro areHTCTBa NO TEXHUYECKOMY
perynvpoBaHuio u meTponorim ot 15 gekabpsi 2009 r. Ne 930-ct

4 HacToswmi cTangapT naeHTudeH MmexayHapogHomy ctaHgapty MOK 60086-4:2007 «batapewu nep-
BUYHbIe. YacTb 4. BesonacHocTb NuTHeBbIX 6aTapein» (IEC 60086-4:2007 «Primary batteries — Part4: Safety
of lithium batteries»).

Mpun NpUMeHeHNM HacTosALLEero cTaHAapTa PeKoMeHAYeTCA UCNOMb30BaTb BMECTO CChIMTOYHbIX MeXayHa-
POAHbIX CTAH4aPTOB COOTBETCTRYIOLUME UM HaluuoHanbHble cTaHaapTel Poccuiickoit egepaumn, ceeaeHns o
KOTOpPbIX NPUBEAEHbI B AONONHUTENBHOM NpunoxeHui A

5 BBEJEH BMNEPBbIE

UHopmayusi 06 usMeHeHUsIX K Hacmosiuemy cmarHOapmy nybrukyemcs e exe200H0 u3dasaeMoM
UHGbopMayUOHHOM yKkazamerie «HayuoHanbHbie cmaHOapmbl», @ MEKCM U3MEHEHUL U Nonpasok — 6 exeMe-
CAYHO U30asaeMbix UHOPMaUUOHHBIX yKa3amersix « HayuoHaneHbie cmaHdapmei». B cny4dae nepecmompa
(3ameHbl) Unu omMeHbl Hacmosiue20 crmaHdapma coomeemcemeytoujee yeedomieHue 6ydem onybnukosaHo
8 eXxeMecsI4HoO u3zdasaeMoM UHOpMaUUOHHOM yKasamerle «HayuoHarnbHbie cmaHOapmebi». Coomeemcemey-
rowas UHghopMauusi, yeeOoMIIeHUe U MeKCMbl pasMeuaromcesi makxe 8 UHGhopMayUoHHOU cucmeme obLuezo
ro/1b308aHUs1 — Ha ogpuyuarnsHoM calime PedepallbHO20 a2eHmcemea 10 MexXHUYECKOMY pea2ynuposaHuio U
memponoauu 8 cemu lumepHem

© CraHgapTtuHdopm, 2011

Hacroswuit cTaHgapT He MOXET BbITb MOMHOCTBLIO UM YaCTUYHO BOoCnpousBeaeH, TUpaXxuposaH U pac-
NpocTpaHeH B KavecTee ocuumanbHoro usgaHuns 6es paspeleHus degepanbHOro areHTCTBa No TeXHUYECKo-
My perynuposaHuto U MeTponoruu
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BBegeHve

KoHuenums 6e3onacHOCTU OCHOBaHa Ha NOHATUSX Ge3onacHoCTH NMioaen 1 LenocTHOCTN UX coBCTBEH-
HOCTW. HacToswumi ctaHaapT ycTaHasnmnsaeT TpeboBaHusi U MeToabl UCTbITaHUIA NePBUYHBIX IMTUEBBIX 3Me-
MeHTOB 1 GaTapell U NoAroTOBNEH B COOTBETCTBUM ¢ pekomeHdaumamn MCO/M3IK ¢ yueTom TpebosaHuii
NMPUMEHSIEMbIX COOTBETCTBYIOLLMX HAaLMOHAarbHbIX U MEXAYHapoAHbIX CTaHAAPTOB.

MepBUYHbIE MUTUEBLIE 2N1eMeHTHI U 6aTapeu B OTNNYME OT OBbIYHBIX MePBUYHBIX 3NEMEHTOB U baTapel,
NCNOoNb3yOLWNX BOAHbIVA 3MEKTPONUT, CoAepXaT BoCcMameHsoLmMecs MaTepmarsl.

Bcneacteue 3Toro BaXHO TWATENbHO paccMaTpusaTth 6e30MacHOCTb Npy NPOEKTUPOBaHNM, NPON3BO-
AcTBe, Npoaxe, NCNOMNb30BAHUM M YTUMN3ALIMN NePBUYHBIX TUTUEBLIX 3N1eMeHTOoB 1 6aTapelt. Mo 3Toi npu4u-
He nepBoHaYanbHO ANS WAPOKOro NPUMEHEHNS B OCHOBHOM MCMOMb30Banu ManorabaputHble NnepBuyHbIe
NUTUEBbIe 3NeMeHTbI U GaTapeu ¢ HU3KOW BEIXOAHON MOLLHOCTLI0. MepBUYHbIE NUTUEBbIE 3M1IeMEeHTbI nbaTapeu
60MbLLOM MOLHOCTN UCMOMb30BaNUCH ANS cneumanbHbiX Lenein 1 4ns BOeHHOTo NpUMEeHeHNUs U XapaKkTepuso-
Bannch Kak «obcnyXunBaemble TEXHAYECKUMU cneumannctamny». MNepBas pegakuus HacToswero ctaHgapTa
6blna paspaboTaHa ¢ y4eToM 3TOMN cuTyaLuu.

OpaHako HavuHasa npubnuanTenbHo ¢ koHua 1980-x rogoB NepBUYHbIE NIUTUEBLIE 3NeMeHThl U 6aTapeun
BbICOKOW MOLLHOCTW Ha4arnu NpUMeHATbCA Ha NoTPebunTenbCkoM pbiHKE, FaBHBEIM 00pa30M Kak UCTOUYHUK MUTa-
HUA B Buaeokamepax. C aToro BpemMeHu Cnpoc Ha nepBUYHbIE NUTUEBLIE drieMeHTbl U 6aTapeun BbICOKOW MOLLI-
HOCTW 3HAYUTENbHO YBENMYUIICS, U MHOTUE U3FOTOBUTENN HaYann NpousBOACTBO NEPBUYHBIX 311IEMEHTOB U
G6aTapel Takoro TMna. B cBsi3M ¢ aTMM acnekTbl 6e30NacHOCTU NepPBUYHBIX JIMTUEBLIX 3NIeMEHTOB U 6aTapei
6bInn BKIOYEHb! BO BTOPOE N3[aHKe HacTosILLero ctaHaapTa.

OCHOBHO Lienbto TpeTben peAakLmMmn HaCcTOALLEro cTaHAapTa ABMAETCS ero rapmoHusauus c TpebosaHu-
AMU K NCTMBITAHWUAM NMPU TPAHCNOPTUPOBAHUN NEPBUYHBIX IMTUEBLIX 3N1IEMEHTOB U 6aTapei, yCTaHOBNEHHLIMA B
MOK 62281 [11].

PekomeHngaummn no 6esonacHocTu Ans pa3paboTynkos (NPOEKTUPOBLLNKOB) NEPBUYHBIX NIMTUEBLIX 351e-
MeHTOB 1 B6aTapel npuBeaeHbl B npunokeHnn A. B npunoxeHun B npuseaeHbl pekoMeHaaumm no 6esonacHoc-
T Ana paspaboTymkoB 060pyaOBaHUSA, B KOTOPOM NPUMEHSIOT NEPBUYHbLIE NUTUEBLIE 3NIEMeHTbl U 6aTapen.
MpunoxeHus A n B ocHoBaHbI Ha ONbITe MPUMEHEH WA NePBUYHBIX NTUTUEBLIX 3N1IeMeHTOB 1 BaTapeil B cocTaBe
Buaeokamep v 6asupytotes Ha gokymeHTe [18].

BesonacHocTb — 370 cB0oGOAA OT HegonycTUMoro pucka. He MoxeT 6bITb HUKakoi abcontoTHOl Beso-
MacHOCTU: HEKOTOPBLIN pUck ocTaeTcs. [No3aToMy NpoAyKLUMS, NMPOLIECC UMK ycrnyra MOryT 6bITb TONIbKO OTHOCU-
TenbHo 6e3onacHbl. BesonacHocTb MoXeT BbiTb 4OCTUTHYTa CHWXKEHUEM pUCKa A0 OnpeaeneHHOro ypoBHs,
KOTOpPLIN onpeaenseTcs B MpoLecce novcka onTuMarnbHOro paBHOBeCUst Mexay uaeanom abconoTHom 6e3o-
nacHocTu 1 TpeboBaHNsAMU, KOTOPbIE AOMKHEI 06ecneunTb NPOAYKLUMS, NMPOLLECC UMK ycnyra, u dhaktopamu,
TakMMU KaK Bblrodbl Mpy UCNOMb30BaHUK, NPUrOAHOCTb ANt UCMOMb30BaHUS MO HAa3HAYeHWUIo, NpueMriemMast CTo-
NMOCTb, N 0J0bpseTCs 3aMHTepPeCcoBaHHbIM COOBLLECTBOM.

MockonbKy CyLLecTBYOT pasfinyHble acnekTbl 6€30nacHOCTH, HEBO3MOXHC o6ecneunTb Habop TOYHbIX
YCMNOBWUI 1 pekoMeHdaluuid, npumMeHsieMbix Ans obecneveHns 6e30MacHOCTU B KaX4OM KOHKPETHOM crydae.
HacToswuin ctTaHgapT COOTBETCTBYET TpebGoBaHMAM, NpeatbsaBnsaeMbIM K cTaHaapTaMm 6e30MacHOCTU, Tak Kak
H6asunpyeTcs Ha pasyMHOM MPUHLMME «MCMONb30BaHME MO HA3HAYEHMION.
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HAUUWOHANBbHBLIA CTAHAAPT POCCMUCKOW @SGEAEPALMUMU

BATAPEU NEPBUYHLIE
YacTtb 4
Be3onacHocTb NUTUEBLIX GaTapen

Primary batteries.
Part4. Safety of lithium batteries

DaTta BBegeHna — 2011—01—01

1 O6nacTtb NpUMeHeHuns

Hactoawun CTaHaAapT yCTaHaBnMBaeT OCHOBHble TeXHU4YeCKue TpeGOBaHMﬂ 1 MeToabl UCTIbITaHWUIA nep-
BUYHLIX IMTUEBLIX 3N1€MEHTOB U baTapei, obecneunsaroLlme nx 6e3onacHOCTb npun ncnonb3oBaHMM No HasHa-
YeHUo U BOSMOXKHOM HernpaBuiibHOM MNpUMeHeHUN.

Npwumeyanne— lNpeagnonaraeTcs, YTO NEpPBUYHLIE NUTUEBLIE 3NEMEHTHI U GaTapewn, cTaHgapTU30BaHHbIE
cornacHo MOK 60086-2, oTBeuatoT TpeboBaHMUsIM HacTosILLLEro cTaHaapTa. [ins HecTaH[apTU30BaHHbIX MEPBUYHBIX NMUTHE-
BbIX 3NemMeHTOoB n 6aTapeit Takke MoryT ObITb NPpUMeHeHbl TPE6OBaHUS U METOAbI UCNBITAHWUN, YCTaHOBITEHHbIE HACTOS-
WUM cTaHgapToM. B niobom cniyyae 3asiBNeHUst WM rapaHTUM O COOTBETCTBUM MNM HECOOTBETCTBUM HACTOSLLEMY
cTaHgapTy He ByayT NOMHOCTLIO UMM YACTUYHO YAOBNETBOPSATL BCEM crieumndmnyeckum uensm u tpebosanmsim notpebu-
Tenew.

2 HopmaTuBHbIe CCbINKN

B HacTosiLeM cTaHAapTe NCMob30BaHbI CChINKM Ha cregytowune ctanaapThl, 0b6s3aTenbHbIe Npu npume-
HEeHWW HacToALlero cTaHgapTa. Jns AaTUPoBaHHbBIX CCbINIOYHBIX JOKYMEHTOB MPUMEHSIIOT TOMbKO YKasaHHoe
nsganve. [ina HegaTMPOBaHHBIX CCbINOYMHbLIX JOKYMEHTOB NPUMEHSETCA rnocrnegHee nsgaHue CCbioYHoro
OOKyMeHTa, BKIoyasi Bce M3MeHeHUs U MonpaBsku.

MO3OK 60086-1 Bartapeu nepeu4dHble. YacTs 1. O6wune TpebosaHus (IEC 60086-1, Primary batteries —
Part1: General)

M3K 60086-2 Batapen nepBudHble. YacTb 2. duanMyeckme W 3MeKTpUHeckne XapakTepucTuku
(IEC 60086-2, Primary batteries — Part 2: Physical and electrical specifications)

3 TepmuHbI M onpeaeneHus

B HacTodLweM cTaHaapTe NPUMEHEHLI crieaytoLne TepMUHBI C COOTBETCTBYOLLMMN onpeaereHnAMN:

MprvmeyaHue—Hekotopble onpegenennss B3sTel U3 MCO/M3K Pykoeogcteo 51, M3K 60050-482 u
M3K 60086-1 v noBTOpeHb! HUXe Ans yao6cTea.

3.1 coBoKynHoe cogepixaHue nutuA (aggregate lithium content): O6LLee KONMMYECTBO NATAA UMK ero
3KBUBaNeHTa, coaepXKallerocs B NepBUYHbIX 3fIeMeHTax, cocTasnsiowmx 6atapeto.

3.2 Gartapes (battery): OguH UMK HECKOMNBKO NEPBUYHBIX 3NTEMEHTOB, CHabXeHHbIX He0BX0AUMBIMN AN
NCNonNb30BaHUSA yCTPOWCTBAMM, HAMPUMEP KOPMYCOM, BbIBOAAMMW, MapKUPOBKOW 1 3aLLIMTHBIMM YCTPONCTBAMM.

[IEV 482-01-04:2004]

3.3 AUCKOBLIA 3aneMeHT (MOHeTHbIN anemeHT) (button cell, coin cell): 3nemeHT uMnNMHAPUYECKOU
chopmel, 06LLas BLICOTa KOTOPOTrO MeHbLLE, YeM ero AMameTp, Hanpumep B hopMe KHOMKW UM MOHETBI.

[IEV 482-01-40:2004]

UspaHne ocpmumnansHoe
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3.4 anemeHT (cell): OcHoBHas yHKUMOHANbHAsA eanHMLA (AYeika), COCTOSLWAsA U3 3NeKTPOAOB, 3NeK-
TponuTa, Kopnyca, BbiBoAoB U (06bIYHO) cenapaTopos, SIBAAOLAACA NCTOMHUKOM 3MEeKTPUYECKOn 3Heprim,
nony4eHHON NPsSIMbIM NpeobpasoBaHUEM XUMUYECKON SHEPTUN.

[IEV 482-01-01:2004]

3.5 cocTaBHoOMI aneMeHT (componentcell): dnemeHT, Bxoasawmin B coctas 6aTapewm.

3.6 uumnuHapudeckuit anemMeHT (cylindrical cell): dnemeHT LMNMHApPUYeckol opMbl, 06LLAA BbICOTa
koToporo 6onblle, YeM ero AameTp.

[IEV 482-02-39:2004]

3.7 rny6una paspsiga DOD (depth of discharge, DOD): TMpoLeHT HOMUHaNLHOW €MKOCTUW, CHATON Npn
paspsige 6atapen.

3.8 nonHocTblo paspsxkeHHbIN (fully discharge): CocTosiHue 3apsikeHHOCTU aneMeHTa unu 6atapeu,
cooTBeTcTBYROLWee 100 %-Holi rmybuHe paspsga.

3.9 Bpepa (harm): dusnyeckas Tpasma Mnu ywepo 30opoBbio YernoBeka, Unu yuepd, NpryYMHeHHbIN
NUMYLLIECTBY UM OKpY>KatoLLen cpeae.
[ISO/IEC Guide 51:1999, cTaTtbs 3.3]

3.10 onacHocTb (hazard): NoTeHUWanbHBIN UCTOYHWK Bpeaa.
[ISO/IEC Guide 51:1999, cTaTtba 3.5]

3.11 ucnonb3oBaHUe No Ha3HayeHUto (intended use): Mcronb3oBaHue NpoayKLMKW, NpoLecca Uim
YCnyru B COOTBETCTBUM CO cneLlndukaLmnein, MHCTPYKLMAMU M HdbopMaLMen, npeaocTaBneHHON NocTasLLy-
KOM.

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

3.12 bonbluan Gatapes (large battery): BaTtapes, B kOTOpoi COBOKYMNHOE codepxaHue nuTusa 6onee
500r.

3.13 6onblon anemeHT (large cell): 3nemeHT, B KOTOPOM COBOKYMNHOE CoAepKaHWUe NUTUA Unu ero
akBuBaneHTa 6onee 12r.

3.14 nutueBbIn aneMmeHT (lithium cell): OnemeHT, cogepxaiimini HeBOAHbLIN INEKTPONUT, oTpULaTenb-
HbIA 3NEKTPOA KOTOPOro cAefaH U3 NMTUS N MaTepuana, coaepXallero nMTui.

[IEV 482-01-06:2004]

3.15 HoMuHanbHoe HanpshkeHue (nominal voltage): CooTBeTcTBYlOLEE NPUBNN3UTENBHOE 3HAYEHNe
HanpsHKEHWs1, KOTOPOE UCMOb3YIOT NPU NPOEKTUPOBaHUN MU naeHTUdMKaLMM arieMeHTa, baTapeun unu anexT-
POXUMUYECKOW CUCTEMBI.

[IEV 482-03-31:2004]

3.16 HanpsxeHWe pa3oMKHYTOM Lienu (open-circuitvoltage, OCV, U, off-load voltage): Hanpsxenune
mexay BbiBogaMu 6atapeun Npyu oTCYyTCTBUAN NPOTEKAHWUA TOKa BO BHELLHEN LienMu.

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

3.17 npusmaruyveckun (prismatic): OnpepeneHue anemeHTa unun 6atapeu, metowmx popmy napan-
nenenunega ¢ NPSAMOYronbHBIMA rpaHAMU.

[IEV 482-02-38:2004]

3.18 sawuTHbIE ycTponcTBa (protective devices): YcTpoicTsa, Takue, Kak NnaBkue NpeaoxpaHnTeni,
Anoabl UNn apyrue aneKTpu4eckne Uim aNeKTPoHHbIE TOKOBLIE OrpaHU4MTENn, NpeaHasHayeHHbIe Ans npepbl-
BaHWA NpoTekalollero Toka, Gnokupylolme npoTekaHe Toka B 04HOM HanpaBlieHAW UMK orpaHUuYUBatloLLne
NpoTeKatoLW M B 3NEKTPUYECKON LIeNM TOK.

3.19 HomuHanbHaA eMKocTb (rated capacity): 3HauyeHWe emkocTu anemeHTa unu batapew, onpege-

NeHHasa B yCTaHOBIEHHbIX YCOBUSX U ieKNapupoBaHHasa U3roToBUTENIEM.
[IEV 482-03-15:2004, moaudcukauus]

3.20 BO3MOXHOE HenpaBUNbHOe NpUMeHeHue (reasonably foreseeable misuse): WcnonbsosaHue
npoayKuun, npoLecca Unm ycryru B Lensix U yCrnoBuAX, He YCTaHOBMEHHbIX MOCTaBLUMKOM, HO KOTopoe
MOXeT 6bITb pe3ynbTaToM nerkonpeackasyemMoro noseaeHUA Nioaei.

[ISO/IEC Guide 51:1999, ctaTtba 3.14]
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3.21 puck (risk): CoBOKyNMHOCTb BEPOATHOCTU HacTynneHnsi cobbiTUA NpUYMHEHUA Bpeaa U cTeneHb
TSKeCTW 3TOro Bpeaa.
[ISO/IEC Guide 51:1999, ctaTtbs 3.2]

3.22 6e3onacHocTb (safety): OTcyTCTBUE HENpUeMNeMoro (HeaonyCcTUMOro) pucka.
[ISO/IEC Guide 51:1999, ctaTbs 3.1]

3.23 HepaspsxkeHHbIN (undischarged): CocTosiHMe 3apskeHHOCTU NEPBUYHONO 3fieMeHTa unu 6ara-
peu, cootseTcTBYIOLEE O %-HOIN NOMHOWN pa3pAXKEHHOCTN.

4 Tpe6oBaHusa 6e3onacHOCTU

4.1 KoHcTpykuusa

NuTuesble anemMeHTbI U GaTapeu KnaccuduLumpyoT No XMMUYECKOMY COCTaBy (aHof, KaToA, 3NeKTponuT),
Mo UX BHYTPEHHEW KOHCTPYKLUMA (KaTyLuka, cnupans).OHWU MOryT UMeTb LUANHAPUYECKYIO, AUCKOBYIO (MOHET-
HYH0) UnNn npnamMatudeckyto dopmy. Npu npoekTnposaHNM HeObXoANMMO paccMOTpeTb BCe BO3MOXHbIE acnek-
Tbl 6€30NaCHOCTM 3NIEMEHTOB M 6aTapeit, yYuTbIBasA, YTO OHU MOTYT 3HAYUTENbHO pasnuyaThcs B 3aBUCUMOCTH
OT KOHKPETHOWN JIMTUEBO CUCTEMBI, MOLLIHOCTU U FeOMETpUYECKOn (hopMbl.

Mpy NpoekTupoBaHUM NOObIX NATUEBBLIX 3NeMEeHToB U GaTapel AOMKHbLI ObITb yuTeHbl cneayowme
acnekTbl 6e3onacHocTu:

a) KOHCTPYKLIMS IUTUEBLIX 3NIEMEHTOB M 6aTapei 4oImkHa ObITb Takoit, YTo6bl NpeaoTBpaTUTL aHOManb-
Hoe (HeHOPMMPOBaHHOE ) NOBbILLEHWE TeMNepaTyphbl BbilLie KPUTUYECKON, YCTaHOBMEHHON U3rOTOBUTENEM;

b) KOHCTpyKUME NUTUEBLIX 3NeMeHTOB 1 6aTapei AorKeH ObITb NPeyCMOTPEH KOHTPOSb 3a MOBbILUe-
HMeM TeMnepaTyphbl B afieMeHTe unun 6atapee, HanpuMep AoSPKeH ObiTb OrpaHUYeH NPOTEKaLWNA TOK;

C) KOHCTPYKUMS NIUTUEBLIX 3NIEMEHTOB U 6aTapeit 4omkHa BbiTb TaKoW, YTOGbI YMEHBLLUMTL Ype3MepHoe
BHYTpeHHee AaBneHne unu npeaoTBpaTuTb CUMbHLIA B3PbIB B YCIOBUSIX TPAHCMIOPTUPOBAHUSA, NPU UCMOSb-
30BaHUM MO HA3HAYEHNIO U BO3MOXXHOM HENPaBUibHOM NMPUMEHEHMUMU.

PekomeHnaaumm no obecneveHunto 6e3onacHocTv NUTUEBLIX BaTapel NpuseaeHbI B NPUNOXeHUM A.

4.2 MNnaH kavyecTBa

M3roToBunTeNb A4OMKEH MOArOTOBUTL NNaH KaYecTBa, ycTaHaBNUBaoLWMIA NpoLeaypy NPOBEpKU MaTepua-
NOB, KOMMOHEHTOB, 3NeMeHTOB U BaTapei B Npouecce NPOM3BOACTBA, OXBaTLIBaOLWMIA BECb NpoLece paspa-
BOTKN M NPOU3BOACTBA KOHKPETHBIX TUMOB GaTapei.

5 O160p Oo6pasuoB

5.1 O6LwWMue nonoxeHus

OT160p 06pasLoB cnedyeT NPOBOANUTb U3 CEPUIAHO BbINyCKAaeMOW NPOAYKLIMN B COOTBETCTBUN C NPUHATbI-
MU CTaTUCTUHECKMMM METOAAMMN.

5.2 OT60p 06pa3uLoB ANA UCNbLITAHUNA

KonunuecTtso 06pasLioB, HeobxoauMblX 45 UCMbITaHWIA, ykasaro B Tabnuue 1. Ucneiranns ot A ao E npo-
BOAAT NocregoBaTtenbHO Ha OAHMX U Tex ke obpasuax. Ans kaxagoro U3 ucnoitatunii ot F ao M ucnonbaytot
HOBble 311eMeHThbl M GaTapeun.

n pumMmevyaHne — Wenbitanne G nnum ansTepHatuBHoe eMy ucnbiTaHne F NPOBOAAT B 3aBUCUMOCTH OT TOro, Ka-

KO€ U3 HUX Hanny4Lumm 06pa3om MOAENMPYET BHYTPEHHEE KOPOTKOE 3aMblKaHWE A5l COOTBETCTBYIOWEN KOHCTPYKLUMN 3ne-
meHTa (6aTapen).

Tabnuuya 1— KonvyecTso 06pasLoB Anst UCMbITaHWUN

Bugel Konu4ecTBo u cTeneHb paspsxeHHOCTM obpasuos Ans KonuuecTteo 1 cteneHb paspsxeHHocTu o6pasuos
UCTbITaHUA 3M1emMeHTOB 1 6aTapeii 3 0AHOro dnemeHTa ANA MHOro3neMeHTHbIX 6aTapei
A—E HepaspsikeHHble MonHocTbio HepaspsikeHHble MOnNHOCTLIO
paspsikeHHble paspsiKeHHble
10 10 4?) 4




rocT P M3K 60086-4—2009

OkoHnyaHue mabnuusi 1

Bumb! MCALITAHMI Konnuectso u cTeneHb paspshkeHHOCTU obpasLos ans Konun4ecTso 1 cTeneHb paspskeHHOCTM obpasLos
A 3NeMeHTOB 1 6aTaper U3 0gHOro dnemeHTa ONs MHOTO3MeMEHTHbIX BaTapen
Fvnn G Hepa3spsixkeHHble MonHocTbio WcnbiTaHns He pekoMeHaoBaHb! ans 6a-
paspsiKeHHbIe Tapem, HO UCMbITaHWSA JOMKHbI ObITh NpoBe-
5 (AUCKOBBIX UITH LATMHAPMYECKNX) JOeHbl ANsi 3NEMEHTOB, COCTaBNsiloWmMX GaTa-
et
10 (npnamaTtuyeckmx) P
H HepaspsikeHHble MonHocThIO
paspsikeHHble
He npumensiioT 10
I—K HepaspsixeHHble MonHocTeio HepaspsixeHHble MonHocTbio
paspsikeHHble paspspkeHHble
5 He npumensiioT 5 He npumensiioT
L HepaspsikeHHble MonHocTbIO
paspsikeHHble
b)
5 (+ 15) He npumensioT He npumeHsioT
M PaspsokeHHble Ha 50 % | PaspsikeHHble Ha 75 %
5 (+ 15)”

3 Mpu ncnbiTaHusax Gatapel, 3a UCKNOYeHNEM BaTapei, COCTABMAOWME 3MEMEHTbl KOTOPbIX GbINK UCMbITaHbI
npexae, KONMYecTBO UCNbITbIBAEMbIX BaTapel JOMKHO BbiTb MO KparHel Mepe TakUM XXe, Kak YMCIo SNEMEHTOB, Tpe-
OylOLWMXCA ANA 3TOro UCMbITaHuS.

®) B ckoBkax yKka3aHo OOMONMHUTENbHOE KONMYECTBO 06pasLoB Ans UCTbITaHUA.

Mpumep 1 — Ecnu ucnbimebigarom 6amapero, cocmosiwyro U3 08yx aJieMeHmos, Koau4yecmeo ucnoimye-
Mbix 6amapeli 0o/mkHO 6bImb pasHO namu. Ecnu anemermbi 6bi1u ucnbimadsl do c6opku 8 bamapero, Yucs1o
ucnbimyembix 6amapel 0/mKHO 6bimb pagHO YembIipeM.

Mpumep 2 — Ecnu ucnsimesigarom 6amapero, COCMOSIWY0 U3 Mpex 3/1eMeHmos u 6osiee, YUCsI0 ucnoimye-
Mbix 6amapeli 00/mKHO 6bIMb PagHO YembIpeM.

6 WUcnbiTaHMA U TpeboBaHuA

6.1 O6wme nonoxeHuns
6.1.1 MaTpuua npMMeHsieMOCTU METOAO0B UCNbITAHUIA
MprMMeHsieMoCTe METOOO0B UCMbITaHWUI A5t MPOBEPKM 31eMeHTOoB 1 6aTapen npueeaeHa B Tabnuue 2.

Tab6nunua 2— MaTpyuua NPUMEHSEMOCTU UCMLITAHWIA

[MprMeHAeMOCTb UCTIbITaHUI NO BUAAM
UcneiTyembin obpasel
A B C D E F G H | J K L M
OnemeHT unu bGa-
Tapesi U3 0gHOro ane- X X X X X X X X X X X &) &)
MEHTa, S
MHoroanemeHTHas
x x x x X NA® X X X NA
GaTapesi, m
VcnbiTanmst npu Ncnonb3oBaHMm Mo HasHAYeHWIo:
A: BbicoTa;
B: Tennoeoe UuKNUpoBaHue (LMKIMYeCKasi CMeHa TemnepaTyp);
C: Bubpauus;
B: Yaap.

VcnbiTaHmst Npy BO3MOXHOM HEMNpaBUiibHOM NPUMEHEHNN:
E: BHelwHee kKOPOTKOE 3aMblKaHUE;

F: Ounamunueckun yaap;

G: Paspylenue;
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OkoHyvaHue mabnuuysi 2

H: TMpuHyanTensHbin paspsg;

|: AHOoManbHbIV 3apsg;

J: CBobGogHoe naaeHwue;

K: HapyweHne TENNOBOro pexxmma sKcnnyarauum;

L: HenpaBunbHas ycTaHOBKa;

M: TMepepa3spsg;

x — ncnblTaHus NpoBoasit; NA — ncnbiTaHUs He NPOBOAST.

a) MpumeHsIIoT TonbKo Anst anemeHtToB CR17345, CR15H270 n snemenTos n 6atapeit nogo6Horo Tuna cnupansHom
KOHCTPYKUWW, KOTOPbIE MOTyT ObITh YCTaHOBIT€Hbl HENPaBWUIIbHO N 3apsXKeHbl.

5 MpUMEHSIOT TOMNbKO Ans anemeHToB CR17345, CR15H270 n anemeHToB 1 6aTapeii nogo6GHOro Tmna cnmpansHomn
KOHCTPYKLMW, KOTOPbIE MOTYT ObiTh NepepaspsikeHbl.

9 WcnbiTaHusi He pekoMeHao0BaHbl Ans Gatapei, HO COCTaBNAIOWME NX SNEMEHTbI AOIMKHbI BbiTb UCMLITAHDI.

6.1.2 YkasaHusa no 6e3onacHocTu

NPEAYNPEXOEHUE: Mpu npoBeaeHUN AaHHbIX UCNbITAHUA UCNONBL3YIOT NpoLEeAYpPbl, KOTopble
MOryT NpUBECTU K TPaBMe, eCNnu He NpeANnpUHATbL afeKBaTHbIe CTeNeHM ONacHOCTU Mepbl NpeaoCcTo-
POXHOCTU.

UcnbiTaHuA A0MKHBI NPOBOAUTL TOMBbKO KBanuULUUPOBaHHbIE U ONbITHbIE CNeLUanucThbl,
KOTopble o6ecneyeHbl 3alUUTON, aAeKBaTHON CTENEeHM ONAaCcHOCTHU.

6.1.3 TemnepaTtypa okpyxaroLiei cpeabl
Ecnn He onpegeneHo uHoe, BCe MUCMbITaHUS NPOBOAAT MpW TemnepaType oKpyxailen cpeabl
(20 +5)°C.
6.1.4 [lonyckaeMmble NOrpeLLHOCTU U3IMEpPEHU NapamMeTpoB
CymMMapHas NorpeLiHoCTb KOHTPOMUPYEMbIX UM U3MepSieMbIX MapaMeTpoB OTHOCUTENbHO 3afaHHbIX
nnn pakTUYeCcKMX 3HaUYeHUIA NapaMeTPoB AOSKHA HAaXoAUTLCA B CreayoLuX npeagenax:
a) = 1% — Oons HanpsbkeHus;
b) +1% — gnaToka;
c) £2°C — gnaTtemnepaTypsl;
)
)

H H =

d 0,1 % — onsiBpemMeHu;

e) £0,1% — ansa nMHenHbIX pasmepos;

f) £1% — ans emkocTu.

OTun Npeaensl OTKIIOHEHWIA BKIIOYAOT MOrPELUHOCTb CPeACcTB M3MEPEHUiA, MOrPELIHOCTb UCTIONb3YEMbIX
TEeXHOMNOrMN 3MepeHnii N Apyrue NorpeLlHoCcTy, BO3HUKaloLWMe B npoLecce NpoBeAeHNs UCTbITaHUA.

6.1.5 lMpepnBapuTenbHbIN pa3pag

B cnyyae ecnv neped Hayanom ucnelTaHun TpebyeTca paspsaauTb UCTIBITYEMbIE MEPBUYHBIE 3NTIEMEHTHI
1nu 6atapeun, OHW AOMKHbI BbITb paspskeHbl 40 COOTBETCTBYIOLLEN rMyGUHBI paspsaa Ha COOTBETCTBYOLLYIO
PEe3UCTUBHYIO HarpysKky, KOTOPYO NCMONb3YIOT NPy NOATBEPXKAEHUN HOMUHANBHOW EMKOCTU, UM NOCTOSIHHBIM
TOKOM, YCTaHOBMEHHbIM U3rOTOBUTENEM.

6.1.6 JononHuTenbHbIe 3NIeMEHTbI

B cny4yae ecnu Ansa nposegeHus UCNbITaHWN TpebyoTCA AONONHUTENbHBIE 3NIeMEeHTbl, OHU AOMKHbI BbITb
TOro Xe Tuna 1 (MpeanodTUTeNbHO) 0ToBpaHbl U3 TOW XXe NapTuM NPOAYKLUK, UTO U UCNbITyeMble 06pasubl.

6.2 OueHKa pe3ynbLTaToB UCNLITAHUW

6.2.1 KopoTtkoe 3aMblkaHue

KopoTkoe 3aMblkaHWe NepBUYHBLIX 3NeMeHTOB Unu 6aTapei B npoLecce UCNbITaHUA UMeeT MecTo, eCnu
3HayYeHne HanpsXXeHUA PasoMKHYTON Lienu aneMeHTa unu 6atapeu nocre oKOHYaHUS UCNbITaHUSI COCcTaBNseT
MeHee YyeM 90 % ero 3HaveHUsa HenocpeacTBEHHO Nepea UcnbiTaHneM. [laHHoe TpeboBaHue He MPUMEHSRAIOT,
€Cnu UcnbiTaHUA NPOBOAAT Ha NOMNHOCTLIO Pa3pPsKEHHbIX 3NeMeHTax unu barapesx.

6.2.2 AHomanbHoO NoBbILWEHHas TeMnepaTypa

AHOManbHO NoBLILEHHAA TeMnepaTypa 3N1eMeHTOB 1 baTapei B npoLecce UCMbITAHUA UMEET MecTo,
€Cnu BHELLHAA TeMnepaTypa Kopnyca UCNbITYEeMOro aneMeHTa unub6arapeu npesbiaeT Temnepatypy 170 °C.

5
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6.2.3 Teub

Teub aneMeHTOB UnNK BaTapeit B NpoLiecce UCTbITaHWI UMeeT MecTo, eCMn MPOUCXOAUT TeUb 3MEKTPONnu-
Ta, rasa WM NHOro Marepuana u3 UCNbLITYeMoro anemMeHTa unu 6atapen cnocobom, He NpeaycMoTPeHHbLIM
KOHCTPYKLMEN.

6.2.4 MNoTtepsa macchbl

MoTepto Macchl anemeHToB U 6aTapeit Am/m, % , paccunTbiBaloT No chopmyrie

Aamim="1""m2 100 %, M
my
rae m, — macca o UCTbITaHUR;
m, — Macca o OKoH4YaHUM UCNbITaHWA.

MoTeps macchel B npoLecce UcnbiTaHUM UMEET MeCTO, CI NPEBLILWEHbl 3HaYeHNA, NpuBeAeHHbIe B Tab-
nvue 3.

Tab6nwuua 3— MakcumanbHas NoTeps Macchbl

Macca 6atapen m, r MakcumansHas noteps maccsl Amim, %
m<A1 0,5
1<m <5 0,2
m>5 0,1

6.2.5 HapyweHue repmeTUHHOCTU

HapyLeHne repMmeTUMHOCTU 3n1eMeHTOB unun 6atapeit B npouecce UCNbITaHUIA UMeeT MECTO, ECITN NPon-
30LUNa yTeuka rasa U3 UCNbITYeMoro afieMeHTa unu 6atapeun yepes ycTponcTeo, NpeaycMoTpeHHOE KOHCTPYK-
Lmen Anst CHAXEHNS BHYTPEHHEro AaBneHusa. 3ToT ras MoXeT coaepkaTb BOBNEYEHHbIe MaTepuarnsi.

6.2.6 BosropaHue

BosropaHue anemeHTOB Unu 6aTtapeit B npouecce UCNbITaHWI UMeeT MecTo, ecrnin HabnaaeTcsa OroHb,
NCXOOALLNIA U3 UCNBITYEMOro srieMeHTa unu batapeu.

6.2.7 PaspyweHue

PaspyLeHne anemeHToB nnm batapei B npouecce UCNbITaHUN UMeeT MecTO, ECITM MPOUCXOAUT MeXaHu-
Yyeckoe paspyLUeHune kopnyca aneMeHTa unu 6aTapen, KOTopoe CONPOBOXAaETCA BbiAeNeHNEM rasa Unu BeiTe-
KaHWeM 2M1eKTPonnTa, Ho He BbldeneHueM BHYTPEHHUX TBepabIX MaTepuanos, BXOAsILLUX B UX COCTaB.

6.2.8 B3pbiB

Bapbie 2nemeHTOB N 6aTapeil B npoLecce UCNbITaHUA UMeEeT MecTo, eClii NPONCXOaAUT NPOHUKHOBEHWE
TBEpAbIX YacTuL, anemeHTa unmn 6atapen Yepes cetyaThbll IKpaH U3 NPOBOMIOYHON CeTKKN, pasMeLleHHON Haa
3NeMeHTOM Unu baTapeen, ycTaHOBMEHHbIMU B LIEHTPE cTanbHOro nucta (pucyHok 1). OkpaH gosmkeH ObiTb
caenaH 13 OTOXOKEHHOM antoMMHUEBON NPOBONOKU AnamMeTpoM 0,25 MM ¢ NNOTHOCTLIO CeTKN 6—7 NPOBONOK
Ha 1 cm.

Pasmepbl B MeTpax

0,6

0,3

2 MpwumeyaHune—Ha pucyHke nokasaH ceTyatbin
1 9KpaH U3 anioMUHUEBOW MPOBOMNOKA BOCBMUIPaHHOW cop-
Mbl (1), pacnornoXXeHHo! Ha cTanbHo nnuTe (2).

PucyHok 1 — CeTtuaTtbivi 3KkpaH
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6.3 UcnbiTaHua n tpe6oBaHus. 063op

B HacTosIleM cTaHAapTe YCTaHOBMNEHbI UCTbITaHUA No 6e30NacHOCTN NPY UCMOML30BaH NN NEPBUYHBIX
3NeMeHToB 1 6aTapen No HasHaveHuto (McnbiTaHusa A—D) 1 NpW BO3MOXHOM MX HENPaBWUIbHOM MPUMEHEHNN
(ucnbiTaHus E—M).

B Tabnuue 4 npueeaeHbl Tpe6oBaHUS U MeTOAbl UCTILITAHWIA NMPK UCTIONB30BaHUN MO HA3HAYEHMIO U BO3-
MOXHOM HenpaBunsHOM NpUMeHEeHUN.

Tab6nwunua 4 — TpeboBaHnsi U UCMbITAHUS

0603HavYeHVe ucnbITaHun HaumeHoBaHue TpebosaHus
VcnbiTaHms npy ncnonb3o- A BbicoTa NM, NL, NV, NC, NR, NE, NF
BaHWM MO HaA3HA4YEHUIo
B TennoBoe UMKNUpOBaHUE (LWK- NM, NL, NV, NC, NR, NE, NF
nvyeckasi cMeHa TeMmneparyp)
C Bubpauus NM, NL, NV, NC, NR, NE, NF
D Yaap NM, NL, NV, NC, NR, NE, NF
McnbiTaHns npu BO3MOX- E BHellHee KOPOTKOE 3amblkaHve NT, NR, NE, NF
HOM HenpaBuIbHOM NpUMeHe-
HUK F Hvnamnyeckuii yoap NT, NE, NF
G PaspyweHne NT, NE, NF
H MpvHyauTenbHbIN paspsig, NE, NF
| AHOManbHbIN 3apsag, NE, NF
J CBobGogHoe nageHve NV, NE, NF
K HapyweHune TennoBoro pexuma NE, NF
aKcrnyartaumm
L HenpaBunbHas ycTaHoBKa NE, NF
M Mepepaspnag NE, NF

MpwumeyaHu e — Nenoitanna A—E npoeogaTt nocnegoBaTenbHO HA OAHMX U TEX XKe 31emMeHTax unu 6atapesix.
MenbiTanmsa F u G — anbTepHaTuBHbIE. 3 HUX NPOBOAAT TONBKO OAHO, KOTOPOE, MO MHEHUIO 3roTOBUTENS!, Hambonee
TOYHO MOAENMPYET BHYTPEeHHEe KOPOTKOe 3aMblkaHne Ana COOTBETCTBYIOLWEN KOHCTPYKLMW SNeMeHTa.

Pacwwndposka cokpaieHni (koa):

- NC — oTcyTCTBME KOPOTKOrO 3aMbIKaHUS;

- NE — otcyTcTBME B3pHIBA;

- NF — oTcyTCcTBUME BO3ropaHus;

- NL — otcyTcTBue Teuw;

- NM — otcyTcTBME NOTEpU Macchl;

- NR — otcyTcTBMe paspylwenus;

- NT — oTcyTCcTBUE aHOMAaNBHO NOBLILWEHHOW TEMNEpaTyphbl;
- NV — orcyTtcTBrE HapyweHnsa repMeTUHHOCTH.

Cwm. 6.2 gna yTOMHEHUS OLEHKN Pe3ynbTaToB UCMNBITAaHUN.

6.4 UcnbiTaHUA NpyU UCNONb3OBAHUU NO Ha3HAYEHUIO

6.4.1 UcnbiTaHue A: BbicoTa

a) Uenb

JaHHoe ucnbiTaHne MoaenupyeT TpaHCNOPTUPOBaHWE BO3AYLUHBIM TPAHCNOPTOM NPpU YCAOBUN HUSKOTO
AaBNeHNs okpyXatoLlen cpeasbl.

b) Mpoueaypa npoBeaeHUs UCNbITaHNUIA

HcnbiTyemMble aneMmeHTbl unu 6atapen cnegyeTt XpaHUTL HE MeHee 6 Y Npuy AaBNeHNM oKpyXatoLuei cpe-
abl He 6onee 11,6 klMa v HopManbHOW TeMNepaType oKpyXatoLlen cpeasbl.
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c) TpebosaHus

B npouecce ucnelTaHnii snemMeHToB unn 6atapen He AOSMKHO BbITb MOTEPV MacChbl, TeYU, HapyLUEHNs rep-
METUYHOCTU, KOPOTKOTO 3aMblKaHUsl, pa3pyLUeHnsi, B3pbiBa U BO3ropaHusl.

6.4.2 UcnbiTaHue B: TennoBoe uuknupoBaHue (Lluknu4veckas cMeHa Temneparyp)

a) Uenb

[aHHoe ucnelTaHue oueHNBaeT LeNoCTHOCTb U30MsLmMmM (Y3N0B repmMmeTrsaLnm) u BHyTpeHHUX coeanHe-
HWIA 3NeMeHToB Unu baTapei. cnbiTaHnsi NpoBOAAT METOA0M LMKITNYECKON CMEHBI TeMrneparyp.

b) Mpoueaypa npoBeaeHUsa UCNbITAHAIA

UcnbiTyemble anemeHTbl Unu 6atapen cnegyeTt XpaHnTb He MeHee 6 Y Npu TemnepaTtype oKkpyxatoLlein
cpefpbl 75 °C, 3aTeM — He MeHee 6 4 Npu TemnepaType okpyxatowei cpedbl MuHyc 40 °C. MakcumarbHoe Bpe-
MS USMEHeHUs TeMnepaTypbl (4N nepemMeLleHns) 4omkHO 6biTe 30 MUH. Kaxablil UCNBITYeMbI 311eMeHT Unn
6atapeto noasepratoT 10 LMKIam cMeHbl TeMnepaTyp. Mo OKoHYaHUN UCTBITaHMS 06pasLbl HeoBXoaUMO Xpa-
HUTb He MeHee 24 4 Npu HopMarbHON TeMrepaType oKpyXaroLlen cpeapl.

Mpu ncnbITaHusax 6oNbLINX 3NEMEHTOB Uy 6aTapel NPOACKUTENBHOCTL BbIAEPXKKA NMPU UCTILITATENb-
HbIX TeMnepaTypax 4ofkHa ObiTb He MeHee 12 4 BMecTo 6 .

[nsi npoBedeHUst NCNbITaHWUsA AOMKHBI BbITh UCMONb30BaHbI 3rieMeHTbl unv 6atapen, npegBapUTENLHO
BblAep)KaBLUMe NUCMblTaHNS Ha BO3AENCTBUNE NOHWKEHHOIO AaBMNeHNs.

MpwumeyaHne— HapucyHke 2 nokasaH 0avH 13 4eCATU LIMKNOB.

+75°C X
/ I\
/ \ [I
/ \ /
\ ]
\ ]
-40°C
ty t f b
MosicHeHwe:
£, <30 MuH;

£,264unm 12 4 ans 6oMbLIMX 3NIEMEHTOB UMK GaTapen.

PucyHok 2 — TemnepatypHbI UMK

c) TpebosaHus

B npouecce ncnbliTaHWi 3neMeHToB Unu 6aTapei He AOMKHO ObITh MOTEPU Macchl, TeUYM SNEeKTPONUTa,
HapyLLIEeHWS repMeTUYHOCTU, KOPOTKOrO 3aMbIKaHUS, paspyLUEHWs!, B3pbiBa 1 BO3ropaHus.

6.4.3 UcnbiTaHue C: Bubpauusa

a) Uenb

[aHHoe ncnbliTaHe MoaenupyeT Bo3aencTane BUGpaLmMm Ha snemMeHThl 1 6aTapen npu TpaHcnopTupo-
BaHUW. YCnoBusa UCMbITaHnin 6a3npyroTes Ha AnanasoHe Bubpauuny (BUBpaLoHHbIX Harpy3ok), ycTaHOBMEH-
Hbix ICAO (MKAO) [2].

b) Mpoueaypa nposeaeHUsA UCNBbITAHUA

UcnbiTyemble anemMeHTbl nnu 6atapen AomkHbI BbITh XXeCTKO 3akpenseHbl Ha nraTdhopme UcrbiTaTe lb-
HOW BMBPaLMOHHON yCcTaHoBKM 6e3 ux gedopmaumu, Tak 4Tobel BUbpauus nepegasanacs Hanbonee To4HO.
McnbITyeMble aneMeHThl v 6aTapen noasepraoT BO3AEACTBUIO CUHYCcOMAanbHON BUGpaLIMmM B COOTBETCTBAM
c Tabnuuein 5. 3ToT LMK noBTOPAOT 12 pas ¢ obwum BpeMeHeM BUbpaLmMmn 3 4 4N KaX40ro U3 Tpex B3auMHo-
nepneHauKynapHbIX HanpaeneHun. OgHo 13 HanpasneHWui AoMmMKHO ObITb NepneHAUKYNsSIPHO MNOBEPXHOCTU
ncnbITyemMblx 06pasLoB ¢ BbIBOAAMM.

Ona npoBeaeHUs ncnbiTaHsa A4OKHBI 6bITh MCMONb30BaHbLI 3NeMeHTHl UK 6aTapen, NnpeaBapUTensHO
BblAepKaBLUMe UCMBITaHWA Ha BO3AENCTBME LIMKITUYECKON CMeHbI TeMnepaTyp.
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Tab6nwuuya 5— MNapameTpbl BUGpaumum (CMHYCOMOAansLHOM)

[uanasoH yactor, 'y MpoaomxuTensHOCTL
Amnnutyna JIOrapuAMUIECKoro Ocb Yucno umknos
konebarenbHOro uukna

or Ao (7—200—7 I'y)
f =7 f, a,=1g, X 12
f2 f3 s$=0,8 Mm Y 12
f, f, =200 a, = 8g, 15 muH 7 12
v Bo3Bpar Ha vactoty f, =7 'y Obuiee kKONUYECTBO 36

LMKIOB

MprvmeyaHue—AwvnNnuTyaa Bubpaumm — 310 MakcumarnbHas abconioTHasi BenMuMHa nNepeMeLleHns unu
yckopenus. Hanpumep, amnnutyga nepemewenuns 0,8 MM COOTBETCTBYET pasmaxy nepemelnenuns (peak-to-peak)
1,6 MM.

MpumeHsieMble 0603HaveHust (koa):
f1, f4 — HWXHSIS1 U BEPXHSIA 4acTOThl;

f,, f, — nepexogHble yactotsl (f, = 17,62 'y, f, = 49,84 Mu);
ay 0, — aMNIUTYAbl YCKOPEHUsT;
S — amnnuTyaa nepeMeLLeHust.

c) TpebosaHus

B npouecce ucnbiTaHi aneMeHToB unv batapein He AOMKHO GbITb NOTEPU MacChl, TEYU, HapyLUEHWUs rep-
METUYHOCTU, KOPOTKOIO 3aMblKaHWUA, paspyLUeHWs, B3pbIBa U BO3ropaHus.

6.4.4 UcneitaumneD: Ypap

a) Uenb

JaHHoe ucnbiTaHue MogenupyeT BO3AeACTBME MeXaHUIeCcKUX Harpy3ok Ha anemeHTbl u 6atapeun npu
TpaHCcnopTUPOBaHMN.

b) Mpoueaypa npoBeaeHUA UCNLITAHUIA

WcnbiTyemble anemeHTbl nim 6atapeun AoMmKHbl ObiTh 3aKpenneHbl Ha UCMbITaTeNIbHOW YCTaHOBKe nocpe-
OCTBOM XeCTKOro KpenneHus, (UKCUpYIOLLEro BCe MOHTaXHbIE MOBEPXHOCTM KaXKAOMO UCMLITYEMOro afieMeHTa
unu 6atapenm.

Kaxkgblid UcnblTyeMblin anemeHT unu 6atapes 4OMKHbI BbiTb NOABEPTHYTHI TPEM yAapam B KaXKA0oM U3 Tpex
B3aMMHO-NepneHANKYIsIPHBIX MOHTaXHbIX MONOXEHWUIA aneMeHTa unu 6atapeun npu obwem yicne yaapos 18.

MapamMeTpbl kaXaoro yaapa AoMKHbI COOTBETCTBOBATL Tabnuue 6.

Tab6nwuuya 6 —MapameTpsl yaapa

Bua vcnbiTyembix 3nemMeHToB unu DODMA CUrHaNa MakcumansHoe MpooonxuTensHOCTL Yucno ynapos
Batapen P YCKOpeHue uMnynsca, Mc Ha nonyocb
OnemenTsl 1 Bartapewn, 3a uc- 150 g, 6
KrnodeHnem GonbLumx MonycuHyconaa 3
Bonbluve anemeHThl M 6aTapen 50 gy 11

Ons npoBeaeHNs faHHOTO UCTIBITAHUSA AOIMKHEI ObITh MCMOML30BaHbI 311EMeHThI U 6atapeun, Nnpeasapu-
TesbHO BblAepKaBLUMe UCNbITaHWS Ha BO3AeNCTBIUE BUOpaLmu,

¢) TpeboBaHus

B npouecce ucnelTaHUin 3neMeHToB 1y 6atapein He JOMKHO ObITb NOTEPU MaCChl, TEYN, HapyLLUEeHUs rep-
METWYHOCTU, KOPOTKOrO 3aMbIKaHWA, paspyLUeHns], B3pbiBa U BO3rOpaHus.

6.5 UcnbiTaHUA NpU BO3MOXHOM HenpaBUIIbHOM NPUMEHEeHUN

6.5.1 UcnbiTaHue E: BHellHee KOPOTKOe 3aMblKaHUe

a) Uenb

JdaHHoe ncnbiTaHne MoaenupyeT COCTOsIHNE 3neMeHToB Unu 6aTapeli Npy BHELWHEM KOPOTKOM 3aMbl-
KaHuu.

b) Mpoueaypa npoBeaeHNs NCNbITAHUA

NcnbiTyemble anemeHTbl unn 6atapen AomxkHbl 6biTb cTabUNU3NpoBaHbl MPU BHELLHel TemnepaType
NnoBepXHOCTU kopnyca 55 °C 1 3atem nogsepXeHbl BO3AENCTBUIO KOPOTKOrO 3aMbIKaHWsA Ha NoMHoe BHellHee

9
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conpoTtueneHue He Gonee 0,1 OM npu Temnepartype 55 °C. NpoaonkUTeNsHOCTL BO3OENCTBUSA KOPOTKOTo
3amblKaHuUA 4omkHa 6bITb He MeHee 14 nocne Toro, Kak TemnepaTypa NOBEPXHOCTU Kopryca aremMeHTa unm
GaTapeun BepHeTCca K 3HaveHWo 55 °C.

3a o6pasuamu HabnoaaloT B TeveHne 6 4 No okoHYaHUU BO3AENCTBUS.

Ona npoeaeHUsa UCNbITAHUA AOMKHBI 6bITb UCMONBL30BaHbl 3NeMeHThl Unu batapen, npeasapuUTenbHO
BblAep KaBLMe UCNbITaHUA Ha BO3AENCTBUE yaapa.

c) TpebosaHusa

B npouecce ucnbiTaHuii U B TedeHue 6 4 HabnoaeHnst Mo OKOHYaHUM UCTILITaHUA 3rIeMeHToB unu 6aTapei
He AOSMKHO BbITb Neperpesa, paspyLeHusl, B3pbiBa U BO3ropaHusl.

6.5.2 UcnbiTanue F: [uHamuyeckuin yaap

a) Uenb

HaHHoe ncnbiTaHne MoaenupyeTt BHyTPeHHee KOpoTKoe 3aMblkaHue 3r1eMeHTOB Unu 6atapei.

MpwumeyaHune— MeneiTaHne Ha guHaMuyeckuin yaap BknioveHo B MOK 62281 [11] B uensax rapmonnsaumm ¢
TPAHCMOPTHLIMU UCNbITAaHUAMW, ONMUCaHHBIMU B u3pgaHum «Opranmsaumst O6beauHeHHbIX Hauwii: Pekomengauum no
TPaHCNOPTUPOBAHUIO ONACHbIX rPy30B — PykOBOACTBO MO McnbiTaHuaM u kputepumn. Yacts 38.3» [17]. Mo oueHke M3K,
AAHHOe UCMbITaHWE CKopee KnaccuduuMpyeTCcsl Kak UCMbITAaHWE HAa BO3MOXHOE HEMNPaBUIbHOE NPUMEHEHWE, a He Kak
TPaHCNOpTHOE UcnbiTaHne. HeBo3MOXHO NoATBEPAUTD, YTO AAHHOE MCTIbITaHUE AENCTBUTENBHO MOAENUPYET BHYTPEHHEE
KOPOTKOE 3amblkaHue. [INa HEKOTOPbIX KOHCTPYKLMIA 3rEMEHTOB BHYTPEHHEE KOPOTKOE 3amblikaHne Hanbonee 6nnsko mo-
JenupyeTcst UCNbITaHWeM Ha paspyLueHue. [1o3ToMy ucnbiTaHue Ha pa3pyLueHne SIBNSIETCH anbTepPHaTUBHBIM UCNbITAHUIO
Ha AMHaMUYECK yaap.

b) Mpoueaypa nposeaeHUs UCTIbITAHUIA

UcnbiTyemble aneMeHTbl UK aneMeHThl, cocTaBnsiiowme 6atapeto, MoMeLaoT Ha NOCKy NoBepx-
HOCTb MeTannM4eckoin NNnUThl. CTanbHOM CTepXKeHb ¢ AnameTpoMm 15,8 MM pazmellaloT nonepek LeHTpa Ucnbli-
Tyemoro obpasua. Ha ctanbHom cTepxeHb, pacnonoXeHHbI Ha UcrbITyeMom 0bpasue, ¢ BbicoThl (61 £ 2,5) cm
cbpacbiBatoT rpys Mmaccoi 9,1 kr.

Mpn ncnblITaHUSAX LWIMHOPUYECKUX U NPU3MATUYECKUX SIEMEHTOB UMK 3NEMEHTOB, COCTaBMAIOLLINX
GaTapeto, BO3AeNCTBME rpy3a Npon3BoaaT BAOMb UX NPOAOCMLHOM OCU, NapanienbHoi NAOCKOW NOBEPXHOCTU
MeTannMyeckon NruThl,  NepneHanKynsipHo K NPOACLHON OCU CTEPXKHS, NEXallero nonepek LeHTpa UcnbITy-
emoro obpasua. MNpuamaTuyeckne aneMeHTbl passopadnsatoT Ha 90° BOKpyr NpoAonbHOM OCK U UCTIbITHIBAKOT
Tak, YTobbl 06e CTOPOHbI BNV NOABEPTrHY Tl BO3AENCTBUIO — W LLMPOKas, U y3kast. [Mpu NCnbITaHNAX AUCKOBBIX
3NeMeHTOB BO3AENCTBYIOT Ha UX NIIOCKYH MOBEPXHOCTb, NapannenbHyto MNITocKoi NOBEPXHOCTU MeTannu4yec-
KO NNNTBI U CTEPXHIO, NeXallleMy nonepek LLeHTpa uenbltyemoro o6pasia.

Kaxabl NCMbITYEeMbIl 3NeMeHT Unn 3afieMeHT U3 cocTaBa baTapen JormKeH ObiTb NOABEPrHYT TOMbKO
O HOMY OMHaMUYecKoMy yaapy.

3a vcnblTyeMelMn 06pasLiaMmui Heo6XoanMMo BECTU HabnoaeHe B TeHeHWe 6 4 nocre okoHYaHusi Bo3aen-
CTBUSA.

Ans npoBeaeHns UCNbITaHWA A0MKHBI ObITb UCMONb30BaHbl 3NIEMEHTbI UM COCTaBHbIE 3NIEMeHTLI 6aTa-
pewu, paHee He NoABeprasLInecs APYrM UCTbITaHUSAM.

c) TpeboBaHus

B npouecce ucnblTaHWin 3NeMeHToB UnnbaTapein 1 B TedeHne 6 4 HabnoAeHWs No OKOHYaHUM UCTbITAaHUIA
He OOMKHO ObITh Neperpesa, B3pbiBa 1 BO3ropaHus.

6.5.3 UcnbitaHne G: PaspyLieHue

a) Uenb

HaHHoe ucnbITaHne MoaenupyeT BHYTPeHHee KOPOTKOE 3aMblKaHWe 3N1IeMEHTOB UK baTapei.

MpumeyaHwn e— [Ins HEKOTOPbIX KOHCTPYKLMI SMEMEHTOB UCTILITAHWE HA Pa3pyLUEHNe MOAENUPYET BHYTPEH-
Hee KOpOTKOE 3aMblkaHue nydlle, YeM UCTbITaHWe Ha AvHaMuyeckui yaap. MoaToMy UCrbiTaHue Ha paspyLueHne SBNSeTCs
ansTepHaTUBHLIM UCMbITAHUIO HA AMHAMUYeCcKUi yaap.

b) Mpoueaypa nposeaeHUst UCNBbITAHWUNA

ONeMeHTbl UKW 3rIeMeHThI, cocTaBnsAwLWne 6aTapeto, 4OMKHbI BbITh paspyLUeHbl Mexay ABYMS MII0CKU-
MW MOBEPXHOCTSAMU. YCUINE CXKaTUS CO3Aa0T C NOMOLLbIO TUCKOB UMW rMapaBfvMyeckoro npecca ¢ Kpyribim
nopLuHeM. PaspyliatoLee ycunmne npuknagblBatoT NOCTENEHHO C yBEIMYEHNEM YCUIUS CO CKOPOCTLIO NpUbnn-
3uTenbHo 1,5 cM/c, HaunHas OT MepPBO TOUKM KOHTaKTa. MicnblTaHne NpodomkatoT 4o TEX NOp, NoKa NPUIoXKeH-
Hoe ycunue He cocTaBuT NpubnuantensHo 13 kH.

Mpumep — Coomeemcmesyroujee ycunue moxem 6bimb MOJIYY€HO NPU UCONIL308aHUU 2UOPasIuUYeCKO20
npecca ¢ KpyanbiM nopwHem duamempom 32 Mm npu docmuxeHuu Aaenenus 17 MIa.

HasneHne 4OMKHO BbITb CHATO cpasy Xe nocne goCTMXXeHNA MakCUManbHOro AgaBlieHUA.
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PaspylueHue LMnMHApUYECKUX 3NEMEHTOB NPOBOAAT Tak, 4Tobbl UX NpodonbHasa ock Gbina napannesnb-
Ha NAOCKOWU MOBEPXHOCTU CXUMAIOLLErO YCTPONCTBA.

PaspylueHue npuamaTU4ecKmMX 311EMEHTOB NPOBOAAT Tak, YToObI ycunue 6o NnpunoxeHo B Hanpasne-
HUW OQHOW U3 ABYX NPOAOSIbHBIX OCEM U OTAENLHO MO HAaNpaBNeHUo, NepneHANKYNAPHOMY OAHON 3 ABYX NPO-
AonbHbIX ocel. [INcKoBbIe/KHOMOYHBIE 3MeMEeHTbI JOJDKHBI ObITb paspyLUeHbl NPUNoKEHUEM YCUNNA K NNOCKUM
NOBEPXHOCTSAM.

Kakablil MCNBITYEMbIA 9NeMEHT Uin 3neMeHT 6aTapen 4okeH bbITb NOABEPrHYT TONBbKO OAHOMY paspy-
LWEHUIO.

3a ucnbiTyeMbiMu 06pasuaMmm OIPKHO BECTUCH HabniogeHne B TedeHne 6 4 Nocne okoHYaHWA Bo3aen-
CTBUS.

[insa npoeeaeHUs UCNBITaHNS AOMKHBI ObITb UCNONb30BaHbl 3IEMEHTHI NN 3fIeMeHTbl 6aTapen, paHee He
noaBeprasLUneca ApYruM UCNbITAHUSM.

MUcnbiTaHue Ha paspylleHUe NPUMEHSIIOT Ansl 9MeMeHTOB, ANA KOTopkIX ucneitaHue F Ha Bo3aencTeue
ANHaMU4eckoro yaapa He MogenupyeT BHyTpeHHee KOpoTKoe 3amblkaHue.

c) TpeboBaHua

B npoLecce ucnbITaHUiA 3NeMEHTOB UM 3NieMeHToB GaTapei U B TedyeHne 6 4 HabnoaeHUs No OKOHYaHUK
NCMbITaHWUI He AOMKHO BbLITh Neperpesa, B3pbiBa U BO3ropaHust.

6.5.4 UcnbitaHue H: MNMpuHyaAUTenLHLIN pa3paa,

a) Uenb

[aHHoe ncnelTaHWe oLeHUBaeT CNOCOBHOCTbL 3NIEMEHTOB NMPOTUBOCTOSITL NPUHYAUTENLHOMY paspsay.

b) Mpoueaypa npoBeaeHUA UCNBITAHUIA

Kaxabll 3NeMeHT 1iv akkyMySsiTop AOIDKeH OblTb NPUHYAUTENbHO PaspsbkeH NPY HopMarbHON Temnepa-
Type OoKpyXatoLLel cpeabl U HavanbHOM TOKe, paBHOM MakcUMarnbHOMY NMOCTOSIHHOMY paspsiiHOMY TOKY, yCTa-
HOBJIEHHOMY W3roTOBUTENIEM, MOCPEACTBOM MOCNEAOBATENbHOIO MOAKMHOYEHUS K UCTOUYHUKY MOCTOSIHHOMO
TOKa HanpsikeHnem 12 B.

YKasaHHbIA paspsaaHbIA ToK nonyyaeTcsl NpyM coeAMHEHUU PE3UCTUBHON Harpy3ku COOTBETCTBYIOLLErO
pasMepa v HoMUHana nocrnefoBaTesbHO C UCMLITYEeMbIM 0Opa3LOM M UICTOYHMKOM NOCTOSIHHOTO Toka. Kaxablin
obpaseL, 4omKeH BbITb NPUHYAUTENBHO paspsikeH 3a BpeMsl, paBHoe

ty= C./I, )

rae t, — NpoAocKNTENIbHOCTb UCTILITaHWUR, Y;
C, — rapaHTupoBaHHasi eMKOCTb, A - u;
I, — HavanbHbI TOK, A.

McnbiTaHne Heobxo4MMO NPOBOAUTL Ha MOMHOCTBIO PasPsHKEHHbIX dNeMeHTax.

3a ucnbITyemMbIMy 3ieMeHTaMmu HabnoaalT B TedeHWe 7 CyT NO OKOHYaHWUU rny6okoro paspsaaa.

c) TpebosaHus

B npoLecce ncnbITaHWil aNeMeHTOB U B TedeHue 7 cyT HabnioaeHna No 0KOHYaHUU UCNBITaHUA He AOMKHO
6bITb B3pbIBa W BO3ropaHusl 3/1IEMEHTOB.

6.5.5 UcnbiTaHue l: AHOManbHbLIA 3apAaa

a) Uenb

JaHHoe ncnelTaHWe MogenupyeT cocTosHUe batapeun, ycTaHOBNEHHON B COCTaBe YCTPOWUCTBA U Noasep-
rHyTOW BO3AEUCTBUIO 06paTHOIO HaNpsKeHWA OT BHELWHEro UCTOYHWUKA MUTaHNUA, kak HanpuMep B o6opyaosa-
HUW pe3epBHOI NamsATK ¢ AedekTHLIM AnodoM (cM. 7.1.1). YcnoBus UCNbITaHU OCHOBaHbI Ha TpeboBaHUAX,
ycTaHoBMNeHHbIX B cTaHaapTe UL 1642 [15].

b) Mpouenypa npoBeaeHUs NCMbITAHUIA

Kaxxgas ucnbityemas 6atapest AonmkHa 6bITb NoaBeprHyTa sapagy NOCTOAHHBIM TOKOM, B TpU pasa npe-
BbILLAIOLLM aHOMarbHBIA 3apsaaHbIA TOK 1, yKasaHHbIA u3roToutenem 6atapen, nocpeacTBOM NOAKIOYEHNA
ee B 06paTHOI NONSIPHOCTU K UCTOUHUKY NUTaHUSA NOCTOAHHBIM TOKOM (d.c.). B cnyyae ecnv UCTOMHUK NUTaHUS
He MOXeT obecneunTb YCTaHOBKY TOKa, YKa3aHHbIA 3apsaaHbIf TOK AOMKeH BbiTb NonyyYeH Npu coegnHeHnn
PE3UCTUBHOW Harpy3ku COOTBETCTRYIOLIEro pasMepa U HOMUHaNa nocreaoBaTenbHO € UCNBITYeMbIM 06pas-
LIOM 1 UICTOYHUKOM MOCTOSIHHOTO TOKa.

MpoaomKUTENLHOCTL UCTIBITAHWIA PacCYUTBLIBAKOT NO hopmyne

ty =2,5C,31, 3

rae t; — NPOAOIKUTENLHOCTb UCTILITAHUIA, Y;
C,, — HOMUWHarbHast eMKOCTb, A - u;
I, — aHoManbHbI 3apsAaHbIA TOK, A, ykasaHHbIA uarotosutenem 6atapen Ans AaHHOTO UCTIbITaHUA.
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Lins ycKkopeHWUa UcnbiTaHuia onyckaeTCA U3MEHSITb MapameTpbl UCNbITaTeNbHbIX PEXUMOB, C TeM YTOGbI
NPOAOCIKUTENBLHOCTL UCMLITAHWIA He NpeBblwana 7 cyT.

c) TpebosaHus

B npouecce ucnbiTaHWi He A0IMKHO GbiTb B3pLIBA U BO3ropaHus 6atapei.

6.5.6 UcnbiTaHue J: CBoGogHOE NapeHue

a) Uenb

[aHHoe ucnbiTaHne MoaenupyeT COCTOsIHNE 3eMeHTOB Unu BaTtapei npu nx ciyvyaiHoM nageHun.
YCcnoBuMsA UCNbITaHUIA 0CHOBaHbI Ha TpeboBaHnax MOK 60068-2-32 [7].

b) Mpoueaypa nposeaeHNs NcNbITaHUNA

UcnbiTyemble 6aTapen cbpacbiBaioT ¢ BbICOTbI 1 M Ha BeTOHHYI0 noBepxHocTb. Kaxaoe ucnbiTaHne
NOBTOPSAOT LUECTb pas, NpuamaTuiyeckme 6atapen copachiBatoT Ha KaXKayHo U3 LLIECTU NOBEPXHOCTEN, LMMUHA-
pudeckne GaTapeun cGpachkiBatoT ABaXKAbI HA NOBEPXHOCTb, COOTBETCTBYIOLLYIO KaXKAOMY U3 TpeX Hanpaene-
HWIA, NokasaHHbIX Ha pucyHke 3. Mo OKOHYaHWUM UCTbITaHni 3a GaTapesmn HabnogatoT B TedeHue 14,

McnblTaHusa NpoBOAAT Ha HepaspsiKeHHbIX aNieMeHTax 1 baTapesix.

PucyHok 3 — HanpaeneHus ceo6oaHOro nageHus

c) TpebosaHus

B npouecce UcnelTaHuiA 1 B TedeHne 1 4 HabniogeHnsi Mo OKOHYaHWUM UCTIBITaHUA He A0MMKHO BbITb Hapy-
LLIEHWNS TepPMETUYHOCTU, B3pbIBa U BO3rOpaHus.

6.5.7 UcnbiTaHue K: HapyweHue TennoBoro pexuMa akcnnyarauuu

a) Uenb

[aHHOe ucnelTaHne MoaenMpyeT COCTOSIHUE 311IEMEHTOB Unu baTapei Npy BO3AeACTBUM SKCTPEManbHO
BbICOKOW TemnepaTypbl.

b) MNpoueaypa npoBeAeHUS UCTIBITAHUIA

UcnbiTyemble anemeHTbl unu 6atapen AomkHbl 6bITb NOMeLLEHbI B TepMOcTaT, 3aTeM TemnepaTtypa B
TepmocTaTe OIPKHa M1aBHO YBENMYMBaThCs Co CKOPoCTbio 5 °C B MMHYTY fio Temnepatypsbl 130 °C. OnemMeHThI
unu 6atapen BbLIAEPKUMBAIOT NPU aTON TeMmnepaType B TedeHue 10 MuH.

c) TpebosaHua

B npouecce ucnbiTaHnii He 4OMKHO ObITb B3PbIBa U BO3ropaHnst 35IeMeHTOB unu 6atapeit.

6.5.8 Ucneitanue L: HenpaBunbHasa ycTaHOBKa

a) Uensb

[aHHoe ucnbiTaHne MoaenupyeT CoCTOSIHUE B Crlydae YCTaHOBKU OHOMO U3 3f1IEMEHTOB, BXOAALWNX B
cocTas 6atapeu, B 06paTHOM NOAAPHOCTU (PEBEPCHOM HanpaBneHnn).

b) Mpoueaypa npoeAeHUA UCTILITAHWUIA

UcnbiTyemelit anemeHT (6atapeto) coequHsIIOT NocneaoBaTensHO B LeNb ¢ TPeMs HepaspskeHHbIMA
AONOMNHUTENMbHBIMU OAUHOYHBIMU 31IeMeHTamMKn baTapeu TOro Je Tuna Takum 06pasom, YTobbl BbIBOAbI UCMbITY-
emMoro anemeHTa (6aTtapeu) Gbinn BKHOYEHbI B 0GpaTHOM NONSPHOCTY (PEBEPCHOM HanpaBneHum), kak nokasa-
HO Ha pucyHke 4. ConpoTuBneHue CoeaNHUTENBHOM BHELLHEN Lieni AOMKHO BbITh He 6onee 1 Om.

Mony4eHHyto c6opky 3NeMeHTOB OCTaBIISIOT B 3aMKHYTOM COCTOSIHAM B TeYeHne 24 4 unu o Tex nop,
noka TemnepaTtypa NOBEPXHOCTU UCMbITYEMOTO aieMeHTa (6aTtapen) He 4OCTUTHET TeMnepaTypbl OKpyXaro-
Len cpeabl.

c¢) TpebosaHua

B npouecce ucnbiTaHnii He AOMKHO BbITb B3pbIBa U BO3ropaHnUs 351ieMeHToB unu 6atapei.
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A

B, B,...B,

B4 — UCNbITYeMbI 3NIEMEHT; B, . . . By — aHanoru4Hble HepaspsikeHHbIE dNeMEHTbI

Pucynok 4 — Cxema coeavHeHn Npu UCMNbITAHUSIX HA HENPaBWITbHYIO YCTAHOBKY

6.5.9 UcnbiTaHne M: Mepepaspnag

a) Uenb

JaHHoe ucnelTaHue MogenupyeT COCTOsIHWE B CNydae yCTaHOBKW B cOCcTaB baTapen 0gHOro paspsbkeHHo-
ro anemMeHTa nocnegoBaTernbHO ¢ APYTMMN HePa3psKeHHbIMU ariemeHTaMu. Kpome Toro, gaHHoe ncnbiTaHue
mModenuvpyeT Mcnonb3oBaHue GaTapein gnsa gsuratenew, roe B OCHOBHOM TpebykoTcs TOkM noTpebreHus
6onee 1A.

MpumeyaHune—barapen tunos CR17345 n CR15H270 wwmpoko vcnonb3ytoT AnNs ABUratenen u gpyroro
o6opyaoBaHus, B KOTOPbLIX TOkM NoTpebnenust 6onee 1 A. ins HecTaH4apTU3OBaHHbIX 6aTape TOKU MOTyT OTNMYaThCS.

b) Mpoueaypa npoBeaeHNs NCNbITAHNIA

Kaxxgas ncneityemas 6atapes gomkHa 6biTe NpeasapuTenbHo paspsikeHa 4o 50 %-Hon ctenexu pas-
psbkeHHocTU. [Mo okoHYaHuM paspsga 6aTapes gomkHa bblTb coeguHeHa nocrnegoBaTeNbHO C TpeMs OAUHOY-
HbIMU HepaspskeHHbIMU 3rieMeHTamy 6aTapen Toro xe Tuna. 3HayeHWe CONPOTUBMEHUA Harpysku R,
coeMHEHHON nocnefoBaTensHo co cbopkol BaTapei, kak NokazaHo Ha pUCYHKe 5, AOMKHO COOTBETCTBO-
BaTb Tabnuue 7.

WcnbiTaHusa npogosmkatoT B TedeHue 24 4 unun go Tex nop, noka reMnepartypa noBepxHocTu kopnyca 6ata-
peu He AOCTUrHeT TeMnepaTypbl oKpyXatoLen cpeabl.

UcnbiTaHna aomkHbl 6bITb NOBTOPEHBI ¢ 6aTapeeit, NpeaBapUTenbHO paspskeHHOoN A0 75 %-Hou cTene-
HW paspsKeHHOCTMU.

Tab6nwuuya 7 — ConpoTuBneHme Harpy3ku rnpv UCNbITAHUSIX Ha Nepepaspag,

Tun 6atapeun 3HaveHne conpoTuBneHns Harpysk R,, Om
CR17345
8,2
CR15H270

MpumeyaHune—Tabnuua 6yaet nameHeHa unm AononHeHa Npy BKNIOYeHUN B cTaHaapT 6atapen cnvpanb-
HOW KOHCTPYKUMWMN.

NMpumep — Ans 6amapeil cnupanbHoii KoHcmpykyuu munose CR17345 u CR15H270 snayerue R, onpedens-
om, yqumbieass 3Ha4YeHUsl KOHEYHO20 HanpshkeHust 6amapeliHoli c60pKuU, u30b6paxeHHOU Ha pucyHke 5, no
¢hopmyne

R=4x20/1,
20e 2,0 — KOHe4YHOe HanpspKeHue, ycmaHoeJIeHHoe e crieyughukayuoHHbIx mabnuyax MIK 60086-2, B;

1 — ucneimamensHbili MOK, A;
R, — aensemcs Haubonee 61uskum 3Havenuem R ma6nuyb! 5 MIK 60086-1.
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B, — ucneityemas 6arapes ¢ 50 %-HOW CTeMNeHbIo paspsKkeHHOCTU (A5 MOBTOPHOTO UCMbITAHUA
¢ 75 %-HOW cTENeHbIo PaspsHKEHHOCTH);
B, ... B, — aHanoruyHbie HepaspsixeHHble dNeMeHTbl; Ry — pesncTuBHas Harpyska

PucyHok 5 — Cxema coegmnHeHui Npu ncnbiTaHUSIX Ha nepepaspag,

c) TpeboBaHus

B npouecce ncnbiTaHWin He 4OMKHO GbITh B3pblBa 1 BO3ropaHusl aeMeHToB unu 6atapei.

6.6 UHdopmaLmsa, koTopas AoKHa ObITb yKazaHa B TEXHUYECKOM onucaHuu (cneuudukauumn)

B cnyyae ecnv B TeXHUYECKOM ONUCaHUN NPpUBeAEeHa CCbIfka Ha HAaCTOALWMIA CTaHAaPT, B 3aBUCUMOCTU OT
NPUMEHAEMOCTU yKasbIBaloT cneayloLmne napameTpsi:

a) 3HadeHwue ToKa npeaBapuTenbHOro paspsaaa, yctaHoBneHoe nsrotosurenem (6.1.5)

b) meknapauus o Hanbonee nogxoasieM MeToAe MOAENTMPOBaHUSI COCTOSIHUSI BHYTPEHHEro KOPOTKOro
3aMblKaHWs: UCTbITAHWE Ha AUHaMUYecKoe BO3AeNCTBUE UMK UCTIbITaHUe Ha paspylleHue (6.5.2 unn 6.5.3)

C) MakcumarbHasi NPOAOCIIXUTENBbHOCTL paspsida, yCTaHOBNEHHasa nsrotosutenem Ans ucnoitaHna H
(6.5.4).

MpumMmeyaHue 1 —puHyauTENbHbIN Pa3psig 3NIEMEHTOB MOXET UMETb MECTO MNPY UX NOCegoBaTerbHOM Coe-
OVHEHWM C aneMeHTaMy ApYrMX TUNOB (4pyrviMU 3NEMEHTaMU) B CIyHae OTCYTCTBUSI LYHTUPYIOLLEro ANOAA;

d) aHomanbHbIN 3apsiaHbIA TOK, AeKnapupyeMelil usrotosutenem ans ucnoitaHus | (6.5.5).

MprvmeyaHune 2— AHOManbHbIV 3apsig SNIEMEHTOB MOXET UMETb MECTO NPW NOCNEAOBaTENEHOM COEANHEHUN
3MEeMEHTOB C OJHVM U3 31IEMEHTOB, YCTaHOBINEHHbLIM B 06paTHOM (peBEepCHOM) HanNPaeNeHUW, UNKU B Cry4ae yCTaHOBKW Na-
pannensHo ¢ GriokoOM NUTaHWUsi U HEUCMPaBHbLIM 3AWMUTHBIM YCTPONCTBOM. B cneundmkaumm gonxHo 6biTe oTpaxeHo, rae
BO3MOXHbI TaKUe Criyydau.

6.7 OueHka u oT4eT (NPOTOKON)

OT4eT no ucnbiTaHNAM (MPOTOKON) A0MMKEH coaepaTb cnegylowme ceegeHus:
a) HaMmeHoBaHWe U MeCcToHaxoXaeHue ucnbiTaTenbHOro 06opyaoBaHUs;

b) HaumeHoBaHWe N MeCTOHaxoXaeHWe 3aaBuUTenNs (ecnu HeobxoaMmo);

C) yHuKanbHasi uaeHTUdMKaLusa NPoToKoNa UCMLITaHUNR;

d) para cocTaBneHusi NpOTOKOMa UCTbITaHUNI;

€) XapaKTepuCTUKU UCTILITYEMbIX 3NeMeHTOB unu batapen cornacHo 4.1;

f) onucaHue ucnbiTaHUi U pe3ynbTaThl UCNBLITAHUIA, BKITIOYas napameTpbl No 6.6;
g) noanuch ¢ UMeHeM 1 AOIMKHOCTbLIO (CTaTyCcoM) noanucasLuerocs.

7 Undopmaumsa no 6esonacHoOCTH

7.1 Mepbl npenoCcTOPOXHOCTU U obGecneuyeHMsa 6Ge3onacHOCTU NpU  NPOEKTUPOBAHUM
oGopyaoBaHus

PekomMeHaaumMmM ans npoekTUpoBLUMKOB (KOHCTPYKTOPOB) 06OpyAoBaHMs, BKIOYAOLWEro NMTUEBbIe
6aTapewu, Nnp1MBeaeHbl B NPUITOXeHUU A.

7.1.1 3awuTa oT3apsaga

Mpu ncnonb3oBaHUM NEPBUYHBIX NUTUEBLIX BaTapeil B cocTaBe pe3epBHbIX 3aNOMUHALWNX YCTPOUCTB
6noKMpYIOLWNA Moa U PesncTop, OrpaHUHUBaOWNA TOK, UMW UHOE 3alUTHOE YCTPOWMCTBO AOMKHBLI GbiTb
UCnonb3oBaHbl ANA NPeaoTBpalleHns BO3MOXHOCTU 3apsiga 6atapen OT OCHOBHOMO WUCTOYHMKA MUTaHUA
(cm. pucyHok 6).
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PrcyHok 6 — Cxema coeguHeHuit ans obecneyeHns sawmtbl OT 3apsga

7.1.2 MapannenbHoe coeAUHEeHNe

Cnepyet nsberatb napannenbHoro CoeaAnHeHUs Npu KOHCTpynposaHun 6atapeinHblx oTcekos. OgHako B
cny4vae Heo6xoAMMOCTU cliegyeT cornacoBaTth Takoe NprMeHeHne C U3roToBuTenem.

7.2 Mepbl NpeA0OCTOPOXHOCTU U 0GecneYveHUs 6e3o0nacHOCTU NpU Ucnonb3oBaHuK 6aTapen

Mpw NpaBuIbLHOM MCNONb30BaHUW NUTUEBLIE GaTapen — HGe3onacHble U HageXHble UCTOYHUKA MUTaHUS.
OpHako HenpasuibHOE NPUMEHEHME UMW 3KCNNyaTauna MOryT NPUBECTU K TEYUN, HapyLLEHUIO repMETUYHOCTU
1NK (B 9KCTpeMaribHbIX CryyasX) K B3pbIBY U/UK BOCNIaMEHEHNIO.

a) Ycmaraenusame 6amapeu cnedyem ¢ ripasusibHbiM cobiiodeHuem ronspHoecmu (+ uniu — ) e coom-
8emcmeuu ¢ MapKuposkol Ha 6amapee u obopydoeaHuu

B cny4yae ycTaHoBky 6aTapeun B 06paTHOM (PEBEPCHOM) HanpasAeHU MOryT MPON3OATU KOPOTKOE 3aMbl-
KaHWe unu 3apsg. 3TO MOXET NMPUBECTU K neperpey batapeun, Teun anekTponnTa, HapyLeHUo repmMeTUYHOC-
TW, B3PbIBY, BOCNIIAMEHEHNIO N HAHECEHNIO TPaBM.

b) He 3akopayusame 6amapeu

Koraa nonoxurenbHelii (+) U oTpyUuaTenbHbIA (—) BbIBOALI 6aTapen COeANHAIOTCA 3NeKTPUYecKn Apyr ¢
APYroM, NpouCXoauT KOPoTKoe 3aMblkaHue GaTapen. Hanpumep, 6aTapeun, csoboaHo nexaume B kKapMmaHe
BMeCTe C KnoYamu UnNn MoHeTamn, MoryT BbiTb 3akopoveHbl. ITO MOXET NPUBECTU K TEUN 3/1eKTPONnuTa, Hapy-
LUEHWIO FepMETUYHOCTU, B3PbIBY, BOCTIAMEHEHUIO U HAHECEHUIO TPaBM.

¢) He sapsixamb 6amapeu

MonbiTka 3apaga HesapsbkaeMblx (MepBUYHBIX) 6aTapei MOXeT BbI3BaTb BHYTpeHHee razoobpasoBaHune
n/unun TennoobpasosaHue, pe3ynbTaToM Yero MoryT cTaTb Te€4b 3M1eKTPONUTA, HapyleHne repMeTUYHOCTH,
B3pbIB, BO3ropaHue n HaHeceHne TpaBM.

d) He npumeHams npuHydumenbHbill pa3psd bamapeu

B cnyyae npuHyauTensHoro paspsaa 6atapen ¢ npUMeHeHUeM BHeLWHEero UICTOMHUKa NUTaHUA Hanpsxe-
HUe Ha 6aTapee MoOXeT ObiTb NPUHYAUTENBHO CHWKEHO HWKE 3HAaYeHUA, 0BYCNOBMNEHHBIX KOHCTPYKTUBHBIMU
BO3MOXHOCTAMMW, N MOXET BO3HUKHYTb ra3oobpa3zoBaHne BHyTpu 6aTapen. PesynbtaTtom 3Toro MoxeT cTaTtb
Teub 3N1eKTPONNUTA, HapyLUeHNne repMeTUMHOCTHU, B3PbIB, BO3ropaHue U HaHeceHWe TpasM.

e) He cmewusamsb cmapbie u Hosble bamapeu u 6amapeu pasnuydHbIX muros unu Mapok

Mpwu 3ameHe 6aTapeii cnefyeT 3aMmeHsTb Bce 6aTapen BMecTe U B 0AHO U TO XXe BpeMs Ha HoBble 6aTapeun
oaHon Mapku 1 Tuna. B cnyyae ucnonb3oBaHusA COBMeCTHO BaTapei pa3HbIX Mapok U TUMNOB UNN HOBLIX U CTa-
pbix 6aTapei HekOTopbIe N3 HAX MOTYT ObITb NepepaspAKEeHbI UK NPUHYANTENBHO paspsXKeHbl 40 PasfNYHOro
HanNpPsKeHUa NN eMKocTU. Pe3ynbTaToM 3TOro MOryT CTaTb TeUb 3MEKTPONuTa, HapyLleHue repMeTUIHOCTH,
B3PbIB, BO3MOXHO, BO3ropaHue u HaHeceHne TpaBM.

f) Bamapeu, uspacxodosasuiue pecypc, 00/KHbI bbimMb HeMEOTIEHHO 3aMeHeHbI U B0/KHbIM 0b6pa3om
ymunu3uposaHbl

B cnyuyae agnvTenbHOro XxpaHeHus paspsbkeHHbIX 6aTapeit B cocTase 060pyaoBaHUA TeYb 3NeKTponuTa
MOXeT BbITb NPUYUHOI NoBpeXaeHUs 060pyA0BaHUSA N/MNU HAHECEHUS TPaBM.

g) He Hazpesamb bamapeu

Tennosoe Bo3AeNcTBUE Ha HBaTapelo MOXET NPUBECTU K TeYN, HapyLLUEHU0 repMeTUIHOCTU, B3PbIBY 1
BO3MOXXHOMY BO3ropaHuio, a Takke MoXeT ObiTb NPUYMHON HAHECEHWS TPaBM.
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h) He ceapusams u He nasimes HeriocpedcmeeHHo Ha bamapee

Tenno, Bblaensioweecs npu ceapke UM navike HenocpedcTBeHHO Ha BaTapee, MOXET Bbi3BaTb TeYb
3M1eKTPONWTa, HapyLleHne repMeTUYHOCTH, B3PbIB U, BO3MOXHO, BO3ropaHue, a Takke MoXeT ObITb MPUYUHON
HaHeceHWs TpaBM.

i) He pasbupame bamapeu

B cnyyae pasbopku 6atapen unu oTaenbHbIX 3N1IeMEHTOB BO3MOXEH KOHTaKT C BpeAHbIMU KOMMOHeHTa-
MW, YTO MOXET ObITb MPUYNHON TPABM UM BOSHUKHOBEHWS BOCTIaMEHeHNs.

j) He Beghopmuposams bamapeu

Bartapeu Henb3s nNpokanelBaTh, paspywars U1 gecbopMmMpoBaTh MHbIM cnocobom. Takoe HenpaBub-
Hoe obpalleHne MOXeT NPUBECTN K TEeYM 3NEKTPONNTA, HAPYLLIEHUIO TepMEeTUYHOCTU, B3PHLIBY U BO3MOXHOMY
BO3ropaHuto, a Takke MoXeT OblTb MPUYNHON TpaBM.

k) He cxueames 6amapeu

B cnyyae cxuraHus 6aTapeil NpoucXoanT yBenuUYeHue TEMNoBbIAENeHNs, KOTOPOoe MOXET Bbl3BaTb
B3PbIB U/MNKX BO3ropaHue n moxeT BblTb NPUYMHON TpaBM. HegonycTumo cxuraTte 6aTtapeu, 3a UCKIoYeHnem
CaHKLMOHNPOBAHHOM YTUNM3aLMm B cneLmarnbHOi YCTaHOBKE A CKUraHUs OTXOO0B.

1) flumuesnie 6amapeu ¢ nospexxA0eHHbIM KOprycom He OOIMKHBI nodeepaamsbcst 6030elicmeuro 800b!

Mpu KOHTaKTe ¢ BOAON MeTanIM4eckoro fMT1si BOSMOXHO BblAeNeHne Boaopoaa, Bo3ropaHie 1 HaHe-
CeHue TpasM.

m) XpaHums 6amapeu 8 Mmecme, HeGocmynHoM st Gemel

Ocoboe BHUMaHWe crielyeT yaensTb XpaHeHuto 6atapeli Manoro paamepa us-3a onacHoOCTU NporfaTbl-
BaHUsi UX AeTbMuU. PazMepbl Takux 6atapei onpeaensioT ¢ NOMOLLBHO crneLManbHOoro kanubpa, pasmepbl KOTo-
poro NpuBeAeHbl Ha pUcyHke 7.

B cnyyae npornaTbiBaHusi aneMeHTa unu 6atapen TpebyeTca HemeaneHHas MeauumMHCKas NoMoLLb.

+0,1
57,1*3

+0,1
25,4*
e

MpwumeyaHune— CneumanbHbiii kanubp no NCO 8124-1 [14], paamepbl B MM.

PucyHok 7 — «'moTtabeneHblity kannubp

n) He nossossime 0emsiM 3aMmeHsimb 6amapeu 6e3 HabrodeHus 83pOCiIbiX

0) He eepmemusuposams u He moOugpuyuposams 6amapeu

FepmeTusauus unu nobele Moaudukaummn 6atapein MoryT npusecTy K 6510KMpoBaHUO MexaHU3Ma(oB)
KnanaHoB 6e30nacHOCTWN,YTO MOXET NMPUBECTU K B3PbIBY U HAHECEHUIO TpaBM. B criyuyae Heobxogumoctn moau-
dbukaummn 6aTapein Heo6xoaUMO NONYYUTL Corriacue N3roToBUTENS.

p) XpaHumb Heucrionb3yembie bamapeu 8 UX OpU2UHaibHOU yriaKkoeke omoesibHO Om MemaJsiiu4ecKux
npedmemos. Ecriu bamapeu yxe pacriakosaHsi, He CMewusamsb UX U He XpaHuUmb eMecme c Opyaumu rpedme-
mamu e becriopsioke

PacnakoBaHHble 6aTapen MoryT 6biTb CMeLLaHbl Mexxay coBoM unv ¢ ApyruMn MeTanndeckumm npeame-
Tamu. DTO MOXET NPUBECTU K KOPOTKOMY 3aMbIKaHUIO U B pe3ynbTaTe — K TeYM SeKTPonuTa, pasrepmeTunsa-
UMM, B3PbIBY M BO3MOXHOMY BOCMIIAMEHeHW0 U HaHeceHuio TpaBM. OauMH M3 Haunydywmx cnoco6os
npeaoTBpaLLeHUs STOr0 — XpaHeHUe HeUCNONb30BaHHbIX 6aTapeil B X OPUrMHanbHOM yNakoBKe.

q) Yoansme 6amapeu u3 cocmaea o6opydoeaHusi, eciiu OHO He 6ydem Ucrionb308aHO 8 meyeHue Onu-
merbHOo20 repuoda, Kpome bamapel 0t 0bopydoeaHusi, UCTIONb3YeM020 8 Ype3sbiyaliHbiX cumyauusx

LienecoobpasHo nasneys 6artapen uz 06opyaoBaHus B criyyae ero HeMcnpaBHOCTM UK B cnyyae anu-
TENbHOrO OTCYTCTBUA dKCNNyaTauum (Hanpumep, Bugeokamepbl, (POTOBCMbLILLKA U T.1.). BONbLMHCTBO NUTHE-
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BbIX 6aTapei, BbinyckaeMbiX B HACTOsILLEE BPEMS], UMEIOT BbICOKYH0 YCTOMUMBOCTL K TEYN 3MIEKTPONUTa, OHaKo
YaCTUYHO UIU MOJSHOCTLIO pa3psbKkeHHble 6aTapeu MMeroT GOMbLUYI0 CKITOHHOCTb K TeYM anekTponuta no
CPaBHEHUIO C Hepa3psPKEHHbIMMU.

7.3 YnakoBka

YnakoBka AoipkHa 6bITb Takor, UToObl 06ecneunTb 3aWmUTy OT MEXaHUYECKUX NMOBPEXAEHUA NPU TpaHCc-
nopTUpoOBaHuK, rpy3oobpaboTke u WwWTabenuposaHun. MaTepuarnbl, UCNOb3yeMble NPU YNakoBKe, U KOHCTPYK-
UMS yNakoBKU AOIDKHbI ObITb BbiOpaHbl Takum 06pazoM, 4Tobbl NpeaoTBpaTUTb CryYalHbIA MeKTPUYECKUin
KOHTaKT, KOPOTKOE 3aMblkaHue, COBUI U KOPPO3Uto BLIBOAOB M 06ecneunTb 3alumTy OT BO3AENACTBUS BHELWHEN
cpenpl.

7.4 O6paueHue c KapTOHHbIMU yNakoBKkaMu Gatapen

C kapToHHbIMK YNiakoBkaMu baTapei criegyeT obpalaTtbest ocTopoxHo. HebpexHoe obpalueHue MoxeT
NPUBECTU K KOPOTKOMY 3aMblKaHUIO 1 NOBPEXAEHUIO, B pe3ysbTaTe Yero MoryT NPOM3onTH TeUb 351eKTponnTa,
paspyLueHue, B3pbiB UM BO3ropaHue.

7.5 TpaHcnopTupoBaHue

7.5.1 O6Owume nonoxeHusi

UcnbiTaHusa 1 TpeboBaHUA Npy TpaHCMOPTUPOBaHUM NIMTUEBLIX 31IEMeHTOB U BaTapeit npvBeaeHbl B
M3K 62281 [11]. PernaMeHTbl, OTHOCALLMECH K MEXAYHAPOAHOMY TPAHCMOPTUPOBAHUIO NIUTUEBLIX 31TEMEHTOB
n 6arapeir, ocHoBaHbl Ha PekomeHgaumsix OOH no TpaHcnopTUpoBaHUIo onacHbIX rpy3oB [16].

7.5.2 Bo3aywwHbIA TpaHcnopT

PernameHTbl, OTHOCSILLMECS K TPAHCMIOPTUPOBaHUIO NUTUEBLIX BaTapei Bo3AyWHbLIM NyTeM, ycTaHOBMe-
Hbl B TeXHUYECKUX MHCTPYKLMSX Mo BesonacHoMy TpaHCNOPTUPOBaHWMIO ONACHLIX FPY30B BO3AYLWHBIM MyTeMm,
nsaaHHbIx MexxayHapogHow opraHusaumei rpaxaaHckon asmauum (ICAO) [2], u PernameHTax 06 onacHbIX rpy-
3ax, usgaHHbix MexxayHapoaHon asnaTtpaHcnopTHon accounaumer (IATA) [1].

7.5.3 Mopcko# TpaHcnopT

PernameHTbl, OTHOCAILLMECSH K TPAHCMOPTUPOBaHUIO NUTUEBLIX aTapeit MOPCKUM NyTeM, YCTaHOBMEHbI B
MexayHapoaHOM MOPCKOM koaekce onacHbIX rpy3os (IMDG), nsgaHHeix MexxayHapoaHon MOpcKon opraHusa-
unen (IMO) [12].

7.5.4 HazeMHbIV TpaHcnopT

PernameHTbl, OTHOCALIMECS K TPAHCMOPTUPOBaHUIO MMTUEBLIX baTapei aBTOMOGUNLHBLIM U XenesHoao-
POXHbIM TPaHCMOPTOM, YCTaHaBNMBaOT HA OCHOBE HauUOHarbHbIX HOPM U MHOTOCTOPOHHUX COTMalleHui.
B cBsi3n ¢ 60MbWNM YACTIOM NPaBuri, NPUHMMaeMbIX B MogenbHbIX UHCTpykuusax OOH [16], pekomenayeTcs
nepe oTrpy3Koi YTOYHWUTL HaLMOHaMbHbIe 0COBEHHOCTM TPaHCMOPTHBIX NPaBu.

7.6 Pa3melleHue U XpaHeHue

a) XpaHumb numuesbie 6amapeu credyem 8 XOpOoWo MposempusaemMbiX CyXux U MpoxXiiadHbIX
ycrosusix

Bbicokas TemnepaTypa WM BbICOKas BMaXHOCTb MOTYT MPUBECTU K nop4ve GaTapeil u/vnu kopposun
MOBEPXHOCTHU.

b) He cnedyem wmabenuposames KapmoHHbie yriakoeKku ¢ bamapesiMu Ha 8bICOMY, MPE8billalolLyro
3Ha4YeHue, yKkasaHHoe uzzomosumersnem

Mpw wrabennporaHnM 6OMbLIOTO KONMYECTBA KapTOHHBIX YNakoBOK 6aTapeun B CaMbIX HKHUX KapToH-
HbIX YMaKkoBKax MOryT 6bITb 4ePOPMUPOBaHEI 1 MOXET NPOU30NTU yTeYKa 3eKTPonnTa.

¢) Cnedyem uszbezamb XpaHeHus unu pasmeweHus: bamapell 8 mecmax npsMo2o 803delicmausi
COJIHEYHbIX niydel unu 8oxos

B cnyyae HamokaHusi 6aTtapen MoryT Npon3onT CHIBKEHWE CONPOTUBIEHWS U3ONALNK, camopaspsaa 1
Koppo3us. Beicokasi TemnepaTypa MoXeT NpMBECTM K nopye GaTapel.

d) XpaHumse 6amapeu crnedyem 8 ux opusuHabHOU yrakoske

B cniyyae ecnu b6atapeu pacnakoBaHbl M nepemellaHbl, OHU MOryT OblTb 3aMKHYTbl HAKOPOTKO M
NnoBpeXaeHbl.

(Cm. npunoxeHue C Ansa nonyveHus 6onee aetansHon MHdopmaLmm).

7.7 YTunusauusn

MepBUuHbIE BaTapen MOryT ObITb YTUNN3MPOBAHBI COBMECTHO C ObITOBBIMU OTXOA4AMW TOMLKO B TOM CI1y-
Yyae, ecrnv MecTHble NpaBuna He ycTaHaBNMBakoT MHOTo crnocoba yTunnsaumu.

Mpu TpaHCNoOpTMPOBaHUN, XpaHeHUU 1 06paboTke B Lensax yTUInsaumMm gomkHbl OblTb yUTEHbI crieayto-
Lme Mepbl 6e30nacHOCTM:

a) He cnedyem pa3bupame 6amapeu

HekoTopble KOMMOHEHThI TMTUEBLIX 6aTapen MoryT 6bITb OrHeonacHbl UK BpeaHbl. OHWU MOTYT ObITb NpK-
YMHOW TPaBMbI, BOCTIaMEHEHNSA, pa3pyLLEeHUs UNn B3pbiBa.
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b) He cnedyem yHuumosxame 6amapeu 8 02He, 3a UCKITIOYeHUeM CaHKUUOHUpo8aHHOU ymunusayuu 8
crneyuarneHol ycmaHoske 01151 CXXueaHUsI omxodoe

InTnia kpaiiHe roptod. NutTnesble BaTapen MOryT B3pbIBaTbLCA B OrHe. MpodyKTbl CropaHus fMTUEBbIX
6aTapeii MOryT 6biTb SA0BUTHI U KOPPO3NOHHO-AKTUBHBI.

c) XpaHume cobpaHHble Ong ymunusayuu bamapeu criedyem 8 4HUCMOM U CYXOM Mecme,
uckmoyaroweM rnonadaHue npsIMbIX CONTHEYHbIX flyyel, U 80anu om ucmoYyHuUKos mernna

pA3b M BNAXXHOCTb MOTYT NPUBECTU K KOPOTKOMY 3aMblKkaH W0 M Harpesy. Harpes MoXeT BbI3BaTb NOsiBIe-
HWe OrHeomnacHoro rasa, pesynbTaToM 4ero MoryT 6biTb BOCMIaMeHeHue, paspyLleHue U B3pbiB.

d) XpaHume cobparHbie Ong ymunusayuu bamapeu criedyem 8 xopowio nposempusaeMoM Mecme

Ucnonb3osaHHble 6aTapen MoryT cogepxxatb 0CTaTOUHYH0 eMKOCTb. Mpn NX KOPOTKOM 3aMblKaHWUK, aHO-
MarnbHOM 3apsde Ui NPUHYAUTENbHOM paspsane MoXeT BOSHUKHYTb TeYb OrHeOonacHoro rasa, pesynbtaTtoM
Yyero MoryT cTaTb BOCNiamMeHeH1e, paspyLueHue Uin B3pbiB.

e) He criedyem cmewiusame cobparHsie 0ns1 ymunu3sayuu 6amapeu ¢ dpyaumu mamepuanamu

VMcnonb3oBaHHbIe BaTapen MOryT cogepkaTb OCTaTOUHYH eMKOCTb. [pyr UX KOPOTKOM 3aMblKaHWMK, aHO-
MarbHOM 3apsige UNu NPUHYAUTENbHOM paspsae MOXeT BOSHUKHYTb reHepupoBaHue Tenna, KoTopoe MoXeT
noAXeyb fnerkoBocnnaMmeHsieMble MaTepuarnbl, Takue Kak npoMacneHHble TpSnku, Gymary unm ApeBecuHy, 4to
MOXeT BbI3BaTb Nnoxap.

f) Cnedyem sawuwiams esigo0si bamapell

3alunTa BLIBOAOB A0MKHA BbITb NpoBedeHa nocpeAcTBOM obecnedeHuns ux M3onaumm, ocobeHHo ans
H6aTtapeli ¢ BLICOKUM HanpsixkeHneM. HesaluiieHHble BbIBOAb!I MOTYT OblTb NMPUUYMHOA KOPOTKOTO 3aMblKaHus,
aHoManbHoro 3apsiaa Unv NPUHYAUTENbLHOTo paspsiaa, pes3ynbTaToM vYero MoryT cTaTb TEeYb 3M1eKTPOonnTa, Boc-
nnameHeHve, paspyLleHne Unu B3pbIB.

8 WHcTpyKuumM no akcnnyaTtaumm

a) Cniedyem nipasuiibHo ebibupamb mun u paamepbi 6amapell, Haubonee ripu20dHbie O UCrnonb308a-
HUS1 110 HasHa4veHUur. IHgopmauusi, npedocmasrnisiemasi ¢ obopydosarHueM, JomkHa codepxxameb ceedeHus,
10380/1510LLUIE KOPPEKMHO 8bI6pame 6amapeu.

b) Samername bamapeu, exodsujue 8 cocmas KoMriiekma, criedyem 00HO8PEMEHHO.

c) lNeped ycmaHoskoli 6amapel 8 06opydosaHue criedyem 3auuwjames KOHmMakmei 6amapel u o6opy-
OosaHus.

d) Heobxodumo cobnrodame nonsipHocms (+ U —) npu ycmaxoeke bamaped.

e) Heobxodumo ceoespeMeHHo 3ameHsimbs bamapeu, uspacxodoeasiuue ceoll pecypc.

9 MapkupoBka

9.1 O6wWwue nonoxeHua

MapkupoBka kaxxgon 6atapen, 3a ucknoueHneM ManorabaputHeix 6atapei (cMm. 9.2), goskHa coaep-
XaTb cneaytoLlyto uHdopmaumio:

a) obosHaueHue;

b) cpok rogHocTh unu gata uarotoBneHus (rod, Mecsau UnNu Heaens). [lata U3roToBneHUsA MoXeT BbiTb
npeAcTaBneHa B BUAe koaa;

C) NONAPHOCTL BbIBOAOB (€CNM NpUMeHsieTcs);

d) HOMWHanNbHOe HanpsXkeHue;

e) HasBaHWe Unn Toprosas Mapka U3roTOBUTENS MU NOCTaBLUMKA;

f) npeaynpexaatowime ykasaHus;

gd) npeaynpexaeHue 0 BO3MOXHOCTM NpornaTkbiBaHuaA [cM. 7.2, nepedncneHme m)).

9.2 Manora6aputHble 6aTapeu

Mapkuposka 6aTapei, BHeLWHsIsi NOBEPXHOCTb KOTOPLIX CAIULLIKOM Mana Arnsl pasMeLLeHUsi NOfTHON MapKu-
poBku no 9.1, gormkHa cogepxatb cBeeHu no 9.1, nepeuncneHue a) (0603HaueHue) 1 9.1, nepeuncneHue c)
(nonsipHocTb BLIBOAOB). Bee ocTanbHble cBeAeHUA MOTYT 6biTh NPUBEAEHBI HEMOCPEACTBEHHO Ha YNakoBke
GaTapen.
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Mpunoxenne A
(cnpaBouHoe)

PekomeHaauuu no o6ecneveHuto 6ezonacHOCTU NUTUEBLIX GaTapen

Hacrosiwme pekomeHgauum ncnonb3oBanucb Npu paspabotke Anst notpebutenen NUTUEBLIX UCTOYHUKOB TOKA
6onbwon molHocTn. CBeaeHUs HOCAT MHGOPMALMOHHbIN XapakTep.

Tab6nunua A1— PekomeHgaumm nNo KOHCTpympoBaHuio 6aTapen

KoHeTpykuuma

MpeaoTBpaTMTL aHOMaNbHOE NOBLILIEHUE TeMneparypbl 6arapen,

B TOM YuCne NOCPEACTBOM OrpaHNHeHUs! MPOTEKAIoLMX TOKOB
MPUMEP. MpotekaHue 60MbLUnMX TOKOB MOXET NPUBECTHU K GbICTPOMY
noBbLILLEHUIO TeMnepaTtypbl 6aTapen. MNpoeKTUPOBLUMK AOIDKEH BbITH
YBEpEH, YTO NPoTeKaHUe TOKa KOHTPONMPYETCH B COOTBETCTBUM C KOH-
cTpykumeit. OguH 13 yCnewHo NpMMEeHsieMbIX METOI0B — UCTOMNb30Ba-
HWe BOCCTaHABNMBAEMOroO TEPMOPE3UCTOpa C NONOXUTENbHLIM TeMIe-
patypHbiM koathduumeHTomM (PTC), KOTOpbIA BLICTPO aKTUBMPYETCH

B Cny4ae NOsIBNEHUA TOKOB, NPeBbILLAIOLLUX 3HaYEHUs1, NPeayCMOTpeH-

Hble KOHCTpyKUuelh Gatapen

O6ecne4unTs OrpaHU4eHNe BHYTPEHHEro ToKa

MPUMEP. Mpu npoeKTupoBaHuM 6aTtapen KOHCTPYKTOP AOIDKeH BbiTb
YBEpeH, UTO NpoTeKaroLLmnii ToK ByAeT orpaHUyeH B Cryuae, ecnv Tem-
nepartypa 6atapeu npesbiLLaeT 3Ha4EHMUS1, NPEAYCMOTPEHHbLIE KOHCT-
pyKUuen.

OnHWUM U3 yCreLLHO NPUMEeHSIeMBIX MEeTO0B ARNSETCS UCTIONbL30BaHUe
cucTeMbl pasgerneHvs (cenapaTopHOW CUCTEeMbI), CNOCOGHOM 3Hauu-
TEerbHO CHUXKAaTb NPOXOASALLMIA TOK NPY NPEBLILLIEHUY TeMneparyph!

MpegoTBpaTUTL B3PLIB GaTapen NOCPEeACTBOM CHUKEHUA BHYTPEHHEro
[aBMeHns Npu Ype3mMepHOM MOBLILLIEHUN TMeNepaTyphb!

MPUMEP. Nntnesbie 6atapem NoOTHO repMETU3MPOBaHLI ANA Npe-
[AoTBpaLLeHMs Teuu anekTponuTa. MoaToMy KOHCTpyKUmuA GaTapen
fAomkHa o6ecnednTb CHUKEHWE Ype3MEepPHOTo BHYTPEHHEro AaBneHus.
3TO ACHKHO NPOU3OHTM B TEMNEpaTYPHOM AnanasoHe, COOTBETCT-
BYIOLLGM KOHCTPYKLMKU 6aTapen
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OxonyaHue mabnuupi A. 1
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|  Koncrpykuma |
OnbITHBI MoaTBepanTb, YTO peanbHble 6aTapeu
oGpasel MoryT 6bITb Npou3BeaeHbI YcraHoBUTE Heobxoaumble
B COOTBETCTBUU C TPeGOBaHUAMM mepbl 6e3onacHoOCTH
MPoAYyKUAK K Ka4ecTBy
Cepwiinas CepwiiHo BbinyckaeMble 6aTtapen TpeGoBaHuA K U3rOTOBUTENAM
n P A COOTBETCTBYIOT TpeGoBaHnaM o6opynoBaHus O TIaTenbHOM
poAYK K KavecTey cobniogeHnn mep GesonacHocTn
WckniounTs aedpekTbl zgenaT::;yn::?gE:qi%ﬁ?
B NPU3BOACTBEHHOM npouecce CIyInlon b30BATENS!
MoaTeepanTb, 4TO 6arapen Moryt
WHcnekuus 6bITb NPOU3BEAEHLI B COOTBETCTBUU

¢ TpeGoBaHUAMU K Ka4ECTBY

Uekniountb gedekTbl
nocpeAcTBOM MHCNBKLMK (MPOBEpPKK)




Mpunoxenne B
(cnpaBouHoe)

rOCT P M3K 60086-4—2009

PekomeHAaLMM AN KOHCTPYKTOPOB 0GopyAoBaHuUs,
pa6oTalowero Ha NUTUEBLIX GaTapesax

B tabnuue B.1 ycTaHOBMEHb peKOMeHAAUMM NO NPOEKTUpOoBaHMio obopyaoBaHusi, paboTalolero Ha NMTUEBbIX
6aTtapesix {cMm. Takke MOK 60086-5:2005, npunoxenue B [19], cogepxawee pekomengaumm ans KOHCTpyupoBaHus 6ata-

PEWMHbIX OTCEKOB).

Ta6nunua B.1— PekomeHgauun no npoektupoBaHuio o6opyaoBaHus

Bo3moxHble nocnencreust

ucnonb3yemble Kak OcC-
HOBHbIE WUCTO4YHUKWU NWU-
TaHUA

wen 6aTapeun

6onee noaxopsiylo Ans
o6opyaoBaHusi, ucxoas U3 ee
ANEKTPUYECKUX XapaKTepuc-
TMK

MyHkT (06BEKT) MoanyHkT PekomeHnpaumm B CIy4ae HEBbINOJIHEHUS
pekomeHaauun
(1) NntneBbie Gatapewn, | (1.1) Bolbop noaxoas- | Beibuparite 6artapeio, Han- | batapesi moxeT neperpetbcsi

(1.2) KonwnuectBo vc-
nonb3yeMbIX 6artapen
(nocnepoBarenbHoe wnu
napannensHoe? coeau-
HeHve) U MeToh WCMOorb-
30BaHUs

a) MynbtnanemeHTHole 6a-
Tapen  (2CR5, CR-P2,
2CR13252 wn ppyrve); oau-
HOUYHOE NpUMEHEHNE

b) Uununapuueckne 6Gara-
pen (CR17345, CR11108 u
Apyme); He Gonee Tpex WTyK

¢) Ownckosble 6atapen
(CR2016, CR2025 v gpyrue);
He Gonee Tpex WTYyK

d) Mpu ncnone3osanun 6Go-
nee ogHol Gatapen He [0-
nyckaeTcsi MCronb30BaTh
GaTapen pasHbIx TUMNOB B ba-
TapeliHoln cGopke

Ecnn emkoctb Gatapein npu
nocrnegoBaTenbHOM  Coeau-
HEHWW pa3nuuHa, 6aTapesn ¢
HU3KOM EMKOCTbIO nepepas-
pskaetcs. B pesynbrate
3TOro MOryT NPOU3ONTU TeYb
aneKTponuTa, Neperpee, pas-
pyweHve, B3pbiB UM BO3IO-
paHve

e) Mpu napannensHoM® nc-
nonb3oBaHuu GaTapen gornx-
Ha BblTb YCTaHOBMNEHa 3allm-
Ta oT 3apsga

Ecnu HanpspkeHne GaTapen
npv napannenbHoM coeau-
HeHWUW pas3nu4yHo, Gatapes ¢
MEHBbLIMM HanpsikeHNeM Ha-
unHaeT 3apskartbcs. B pe-
3ynbrare aToro moryT
NPOV30oNTN TeYb 3NEKTPONU-
Ta, Neperpes, paspylleHve,
B3pPbIB UMW BO3ropaHue

(1.3) KoHcTpykums Gara-
peiHON cXxembl

a) barapeinHasi uenb Jonx-
Ha OblTb u3onMMpoBaHa oOT
APYMMX UCTOYHMKOB NMUTaHWs

bartapes 3apspkaetes. B pe-
3ynbTaTe 3TOr0 MOrYT NPow-
30NTW TeYb SMEKTPONNTA, Nne-
perpes, paspyleHue, B3pbiB
WU BO3ropaHue

b) B uenu pomxHbl 6blTb
yCTaHOBMNEHbl  YCTPOWCTBA
3aWmnTbl, TakMe Kak npe-
JoxpaHuTenu

B pesynbtaTte KOpPOTKOro 3a-
MbIKaHUS MOryT MPOVN3ONTK
TeYb SnekTponuTa, nepe-
rpeB, paspylieHve, B3pbiB
Uy Bo3ropaHue
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Tpodomxkernue mabnuuysi B. 1

MyHkT (06bexT)

NoanyHkT

PekomeHaauum

Bo3amoxHble nocneacTeus
B CNy4ae HeBbINONHEHUs!
pekoMeHpaumi

(2) JlutneBble Gatapew,
UCTOMNb3yemble Kak pe-
3epBHbIE UCTOYHUKU MU-
TaHus

(2.1) KoHcTpykums bata-
pPEeNHON CXeMbl

bartapes pgomkHa wucnonb3o-
BaTb OTAEIIbHYIO CXeMy (Lenb)
ANsl NpeJoTBPAaLLEHUsT NMPUHY-
AVUTenbHOIO paspsiga unu 3a-
psiAa OT OCHOBHOIO UCTOYHUKA
NUTaHus

batapesn moxeTt nepepa3sps-
AMTbCcA A0 peBepcHoi (06-
paTHOW) NONSPHOCTU  WIK
3apsauTbca. B pesynbrare
3TOro MOryT NPOU3OUTU TEUb
ANEKTPOnuTa, neperpes,
paspyweHue, B3pbiIB WMWK,
BO3MOXHO, BO3ropaHue

(2.2) KoHcTpykums bata-
PENHON CXeMbl Npyu Npu-
MEHEeHMM B  CcocTaBse
pe3epBHOro 3anoMuHalo-
Lero yCTponucTea

HomkHa ObiTb ycTaHOBMNeHa
3alMTHas cXema, COCTosILLas
M3 guopa u peaucTopa, B CIy-
yae ecnu 6aTapes cBsizaHa co
CXEMOW OCHOBHOIO UCTOYHMKA
nUTaHusi U CywecTeyeT BO3-
MOXHOCTb TOrO, 4TO OHa GyaeT
3apskatbesi. HakonneHHoe
KONMMYECTBO TOKA YTEYKU ANO-
Aa AormkHO GbiTb meHee 2 %
eMkocTn Gartapen B TeuveHue
BCEro cpoka 3kcnnyarauum

Batapesn MoXeT 3apsaauThCesl.
B pesynbrare atoro moryT
NPOU3ONTU Teub JNEKTPONn-
Ta, neperpes, paspylleHue,
B3pbLIB UMW, BO3MOXHO, BO3-
ropaHue

(3) BartapeiHbilt hukcaTop n 6aTtapelHbIi OTcek

a) bartapeliHble oTcekM gonx-
Hbl 6bITb CNPOEKTUPOBAHLI Ta-
KM 06pa3om, 4Tobbl Npu BO3-
MOXHOM peBepcupoBaHun
6atapen 6Obino obecneveHo
pa3mblkaHue uenu

B cnyuae otcyTcTBMA 3awy-
Tbl GaTapesi MmoxeT GbITb pe-
sepcupoBaHa n obopygosa-
Hue MoXeT 6bITb noepexae-
HO BCMeACTBUE Teun SMek-
TponuTta, neperpeea, paspy-
WeHus,, B3pbiBa WNWU, BO3-
MOXHO, BO3ropaHusi

b) BaTtapelnHble oTceku AOMK-
Hbl ObITb  CNPOEKTUPOBAHLI
Tak, 4YTobbl GaTapeun, oTnuYa-
jowpecss no pasmepam OT
YCT@HOBNEHHBIX B Ccrneuugm-
Kauun, He mornu 6biTh ycTa-
HOBIMeHbl B HUX N He obecne-
UYMBanM KOHTaKT

O6opyaosaHne MoxeT ObITb
NOBpeXaeHo wunu Hepabo-
TOCNOCO6HO

c) bartapeliHble OTCEKM JONXK-
Hbl ObITb  CNPOEKTUPOBaHbI
Tak, 4Tobbl Obina BO3MOX-
HOCTb ydaneHust obpasyto-
LLUXCS ra3oB

d) BatapeliHble oTCEKM QOMXK-
Hbl GbITb CNPOEKTUPOBaHbI BO-
AOHenpoHuLaemMbIMu

e) BbatapeliHble oTcekn gonx-
Hbl ObiTb  B3PbLIBO3ALLMULLEH-
HbiIMW B Cry4yae WX MOMNHON
repMeTU4HOCTU

BartapeiHbili oTcek MoXeT
6bITb MOBpPEXAeH B Cryvae
CMULLKOM  BbICOKOTO  BHYT-
PeHHEro JaerneHusi, BbI3aBaH-
HOro BbIAENSAOWMMCS ra3oMm

f) BatapeliHble OTCEKM JOMK-
Hbl ObITb U30NUPOBaHbLI OT UC-
TOYHVKOB TENNa, Bblgensemo-
ro obopygosaHuem

barapess moxet OblTb no-
BpeXAeHa u MOXeT NPon3on-
TU TeYb 3MEKTPOnuUTa U3-3a
YpEe3MepHOro neperpesa

g) BatapeliHble oTcekun gomx-
Hbl ObITb  CNPOEKTUPOBAaHbI
TaK, YTOObl OHWM HE MOrnu ner-
KO OTKPbIBATHCH AETbMM

JeTn moryT BeIHYTb GaTapeu
u3 GaTapeliHOro oTceka WU
NpornoTUTL UX
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MyHkT (06BEKT)

MoanyHkT

PekomeHpaummn

Bo3amoxHble nocneacTeus B
cryqae HeBbINOJHEHWS
pekomeHgauun

(4) KoHTakTbl U BbIBOALI

a) Matepuankl 1 hopmbl KOH-
TaKTOB LOMIKHbI ObITh BblOpa-
Hbl Takum o6pa3om, 4TOObI
obecneYynTb HaaexXHbI Snek-
TPUYECKUIN KOHTaKT

[Mpy NNoOXoMm KOHTakTe Mo-
XKeT NPoUCXoauTb MOBbILLIEH-
HOe TennoBblgeneHne

b) JononHuteneHsle Ccxemsl
(uerm) AomKHbI ObITb CNPOekK-
TUPOBaHbI TaK, 4To6bI NpegoT-
BPaTUTb PEBEPCHYIO YCTaHOB-
Ky 6aTapen

O6opyaceaHne MoxXeT ObITb
NoBpeXaeHO UNv NpUBedeHo
B HepaboTocnocobHoe co-
cTosiHME

¢) KoHTakTbl M BbIBOAbI OOMK-
Hbl ObITb  CNPOEKTUPOBAaHBI
Tak, 4TOoObl NpesoTBpaTUTL
peBepcHylo ycTaHoOBKYy 6Gara-
pen

O6opyaceaHne MoXeT ObiTb
noepexgeHo. Moryt npow-
30MTU Te4Yb SNEKTPoNnuTa,
neperpees, paspyueHue,
B3PbIB UNW, BO3MOXHO, BO3-
ropaHvue

d) Cnegyet uaberatb cBapku
W Nanku Gatapem

MoryT npou3oTu Teub anek-
TponuTta, neperpee, paspy-
WeHWe, B3pbIB UMK, BO3MOX-
HO BO3ropaHue

(5) Mngvkaums HeoGxo-
AUMbIX Mep npesocTo-
pPOXHOCTU

(5.1) Ha obopygoeaHum

MonsipHocTe GaTapen gomkHa
6bITb YETKO NPOMapPKMPOBaHa
Ha GaTapeliHOM oTceke

B cnyvae peBepcHol ycTa-
HOBKM DaTtapeu u ee 3apsiga
MOTYT NMPON3ONTU Teub 3MeK-
TponuTa, neperpes, paspy-
LUEHWE, B3PbIB UMK, BO3MOX-
HO, BO3ropaHue

(5.2) B pykoBoacTBe no
aKcnnyaTaumm

HomxHel 6bITb yKasaHbl mepbl
6e30nNacHOCTU NpU UCMONb30-
BaHWUK

HenpaBunbHoe o6pauweHue
MOXeT NPUBECTU K HecYacT-
HBIM Cry4asm

aCm. 7.1.2.
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MpunoxeHwne C
(cnpaBo4Hoe)

JononHuTenbHasa UHOpMaLMs MO pa3MeLLEHUIO U XPaHeHUIo

B HacTosILLEeM NpUNoXeHU NpuBeAeHb! CBEAEHUS NO Pa3MeLLeHNI0 U XpaHeHWo NMTUeBbIX GaTapei 4oNoNHUTeNb-
HO K NpMBEaeHHbIM B 7.6.

MecTo XpaHeHWs JOMKHO BbITb YNCTBIM, MPOXNAAHBIM, CYXUM, BEHTUIIMPYEMBIM U 3aLLMLLEHHBIM OT aTMOCHEPHbIX
0CafIKOB.

Ansi HopmanbeHOro XpaHeHusi Temnepartypa goskHa 661t 0T 10 °C go 25 °C v He npeBbiwath 30 °C.

He gonyckatb ANUTENbHOrO BO3AEUCTBNS MaKCMMarbHON M MUHUManbHOW BnaxHocTh (6onee yem 95 % 1 meHee
40 % OTHOCMTeNbHOW BNaXHOCTK), TaK Kak OHa BpedHa u ans 6atapei, n ansi ux ynakoBok. batapeun Henb3a XxpaHWUTe pagom
¢ pagvatopamu unv 6oinepamm n B MecTax NpsiMOro nonagaHus CONHeYHbIX nyqei.

BaTtapen moryT 6bITb XOPOLWO COXpaHeHbl MPU KOMHaTHOW TemnepaType, 04Hako XpaHeHue npu 6onee HU3KUX TEM-
nepartypax no CpaBHEHMWIO C KOMHATHON TeMnepaTypoy ABMNAETCH NPeanoYTMTeNnbHbIM Npy cobniogeHnn cneymanbHbiX
Mep NpeaocTopoXHOCTU. BaTapen fonxkHbl ObITe pasmeleHbl B cneymanbHON 3aWmnTHOW ynakoBke (TUna repMeTUYHbIX
NONM3TUNEHOBLIX NakeTOB UMW NOA0OHON ynakoBKe), KOTopas 3awmwaeT 6atapen OT KOHAEHcaTa B Te4EHUE BPEMEHU UX
HarpeBaHusi NpU HOPMarnbHOW TeMNepaType OKpyXatoLen cpeabl. YCKOpeHHOe HarpeBaHue BpedHo ans 6atapei.

BaTtapewn, koTOpble XpaHUIUCL NMPU HU3KUX TemnepaTtypax (Ha xonoae), MoryT ObiTb MCMNOMb30OBaHbLl Nocre WX
BbIZAEPXKKM NPY HOPManbHON TeMnepaTtype oKpyXKatoLuen cpeap.

BaTtapen MoXHO XpaHuTb B cocTaBe 060pyaAcBaHWs UMW B yNakoBKax, eCNu Takoe XpaHeHUe paspeLeHo U3rotToBu-
Tenem 6arapei.

BeicoTa pa3melleHust ynakoBok 6atapev npy ux wrabenmposaHumu 3aBUCHT OT OCHOBaHWUSA ynakoeku. Kak npaeuno,
3Ta BbICOTA He JomMmKHa npeBbiwaTk 1,5 M 4Ns KAPTOHHbIX YNaKOBOK U 3 M Ans AepeBsHHbIX SLWWKOB.

BbilweykasaHHble pekoMeHAauum NPUMEHSIIOT NPY XpaHeHnn 6aTapei BO BpeMsi 4NUTENbHbBIX TPAaH3UTHBLIX NEPEBO-
30K. Takum obpasom, baTapen Heob6X0AMMO XpaHWTE BAANWU OT CyA0BbLIX MEXaHU3MOB M HENb3S XPaHUTL NETOM B TEHYeHUe
ANVTeNbHbLIX NEPUOAOB B HENPOBETPUBAEMbIX METaNTMYECKMX TOBapHbIX BaroHax (KOHTelHepax).

BaTtapeu cnegyeTt AocTaBnsTh Cpasy NoOCNe U3roTOBNEHUsI B AUCTPUDOBIOTOPCKUE (pacnpedenuTernbHblie) LEHTPLI U
Aanee nonb3oBatenam. [ns kBanubuympoBaHHOIo NepemMeLLeHUs 4OMKHO ObiTb 4OMKHbIM 06pa3oM OpraHM3oBaHO Mec-
TO XpaHeHUA U pasmelleHns, a ynakoBka aormxHa UMeTb COOTBETCTBYIOLLYO MapKUPOBKY.
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MpunoxeHne OA
(cnpaBo4Hoe)

CBefeHUs1 0 COOTBETCTBUU CChINOYHBLIX MeXAYHapoAHbIX CTaHAapToB
CCbINTOYHbIM HaLUOHaNnbHbIM cTaHaapTam Poccuinckon Pepepauunn
(v AeNcTBYOLWIUM B 3TOM KayecTBe MeXrocyAapcTBeHHbIM cTaHAapTam)

Ta6nwuuya JAA

OB603HaYeHUe CChINOYHOro
MeXAyHapoaHoro ctaHaapTa

CrteneHb
COOTBETCTBUSA

0O603Ha4YeHne u HaMMeHoBaHue COOTBETCTBYIOLLEro HauMoHanbHOro ctaHaapTa

MO3K 60086-1:1993

IDT

FOCT P M3K 86-1—96 «baTapeu nepBuuHble. Yactb 1. O6wue nono-
KEHUS»

MO3K 60086-2:1994

IDT

[OCT P M3K 86-2—96 «baTtapeu nepBudyHble. HacTb 2. Cneuundukaum-
OHHbIE NNCTbI»

MOK 62281:2007

IDT

[OCT P MOK 62281—2007 «besonacHOCTb Npu TpPaHCNOPTUPOBaHUK
NepPBUYHLIX NIUTUEBLIX 31TIEMEHTOB U GaTapen, NMMTUEBLIX aKKyMYIIATOPOB
W aKkKyMyIsTOPHbIX GaTapein»

MO3K 61960:2003

IDT

FOCT P M3K 61960—2007 «AKKYMYNsiTOPbl M akKyMyrnaTOpHble GaTta-
peun, cogepxawpe LWenoYHoOW U ApYrne HEKMUCINOTHblE 3MeKTPONUTHI.
AKKYMYNATOPbI M aKKyMynaTOpHble 6aTapen NuTueBble ANs NopTaTMBHO-
ro NPUMEHEHNs»

MOK 62133:2002

IDT

FOCT P M3K 62133—2004 «AKKYMYINsiTOpPbl W akKyMyrnsaTopHble GaTta-
peu, cogepxalime LWenoYHON 1 Apyrne HEKNCIOTHbIE 3NeKTPOnuTLI. Tpe-
H6oBaHus 6e3onNacHOCTH ANst NOPTATUMBHBIX FEPMETUYHBIX aKKyMynsiTOpOB
n BaTtapen N3 HUX NPW NOPTATUBHOM MPVMEHEHUN»

MO3K 60068-2-6:1982

MOD

FOCT 28203—89 (MOK 68-2-6—82) OcCHOBHble MeTOAbl UCMbITAHUIA Ha
BO34ENCTBUE BHEWHMX pakTopoB. YacTb 2. WMcnbitanus. Vicnbitanne Fe
M pykoBoACTBO: Bubpauus (cvHycomngansHasi)»

MO3K 60068-2-27:1987

MOD

FOCT 28213—89 (M3K 68-2-27—87) «OcHOBHble MeToAbl UCTbITaHUIA
Ha BO34ENCTBME BHELWHMX hakTopoe. YacTtb 2. WMcnbiTanus. VicnbiTaHne
Ea v pykoBoacTBo: OgnHOuUHbIN ygap»

MO3K 60068-2-32:1975

MOD

FOCT 28218—89(M3K 68-2-32—75) «OCHOBHble MeTOAbl UCMbITaHWUIA
Ha BO34ENCTBME BHELWHMX hakTopoe. YacTtb 2. WMcnbiTanus. VicnbiTaHne
Ed v pykoBoacTBo: CBOGOAHOE NageHue»

MO3K 60086-5:2005

IDT

[OCT P MOK 60086-5—2009 «baTapen nepeuuHbie. YacTb 5. besonac-
HOCTb BaTapen ¢ BOAHbIM 3MEeKTPOIUTOMY

MOK 60050-482:2004

*

MCO/M3K PykoBoacTBo
51:1999

*

NCO 8124-1:2000

*

BETCTBUA CTaHOAPTOB:

- IDT — naeHTU4YHbIE CTaHAAPTHI;
- MOD — moancuumpoBaHHble CTaHAapThI.

* COOTBETCTBYIOWMI HAUMOHAMNBHBIN cTaHAApT oTcyTCTBYeT. [1o ero yTBepgeHnsi pekoMeHagyeTcsi UCNnonb3oBaTh
nepeBo Ha PYCCKUIA s13bIK AaHHOIO MexayHapoaHoro ctaHaapTa. MNepeBo 4aHHOrO MexayHapoaHoro craHgapTa Ha-
xogutcs B PegepanbHOM MHDOPMaUMOHHOM (DOHAE TEXHUYECKUX PErfaMeHToOB U CTaHOapTOB.

MpwrMedaHun e— B HacToswel Tabnuue NCnonb3oBaHbl CNeayowme yCrnoBHble 0603Ha4YeHNs CTENEHN COOT-
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IATA, International Air Transport Association, Quebec: Dangerous Goods Regulations (revised annually)
(Mexdynapodnasa AsuampaHcriopmuas Accoyuauyus, Keebek: Peenamermesr 06 onacHeix epy3ax (nepecmam-
pusarom exe200H0)

ICAO International Civil Aviation Organization, Montreal: Technical Instructions for the Safe Transport of
Dangerous Goods by Air (Mex0OyHapodHas opeaHusayus epax0aHckol asuayuu, MoHpeans: TexHuyeckue
UHCMPYyKyUU o 6e3onacHoMy mpaHcropmupo8aHUIo OnacHbIX 2py308 6030yWHbIM rymem)

IEC 60050-482:2004 International Electrotechnical Vocabulary (IEV) — Chapter 482: Primary and secondary
cells and batteries (M3K 60050-482:2004 lNepsuyHbie U 8MOPUYHbIE 2NIEMEHMbI, aKKyMynamops! u 6amapeu)

IEC 60027-1:1992 Letter 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) OcHosHble memo0Osi uciibimanull Ha 8o30elicmaue sHewHux chakmopos.Hacmps 2. Ucnsima-
Aus. Ucneimanue Fe u pykogodcmeso: Bubpauyus (cuHycoudanbHas))

IEC 60068-2-27:1987 Environmental testing — Part 2: Test—Test Ea and guidance: Shock (FOCT 28213—89
(M3K 68-2-27—87) OcHosHble Memo0k! ucrbimaHull Ha 8o30elicmaue sHelwHUx ghakmopos. Yacms 2. Vcribi-
maHus. crieimaHue Ea u pykosodcmeo: OOUHOYHBIL yOap)

IEC 60068-2-32:1975 Environmental testing— Part 2: Test—Test Ed. Free fall (FOCT 28218-89
(M3K 68-2-32—75) OcHosHble MemoOk! ucrbimaHull Ha 8o30elicmaue sHelwHUx ghakmopos. Yacme 2. Ucnibi-
manus. Ucrieimarue Ed u pykogodcmeo: Ceobodroe naderue)

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 batteries made from them, for use in portable applications
(FOCT P M3OK 62133—2004 Axkkymynamopabi U akkyMynamopHbie bamapeu, codepxauwjue wenoyHou u dpyeue
HekucnomHbie anekmponumsi. Tpebosanus 6ezonacHocmu Onsi IOPMaMUBHbIX 28PMEMUYHBIX aKKyMynsamo-
poe u 6amapell U3 HUX [IPpU TOPMAMUBHOM MPUMEHEHUU)

IEC 61960, Secondary cells and batteries containing alkaline or other non-acid electrolytes — Secondary lithium
cells and batteries for portable applications (FOCT P M3K 61960—2007 AkkyMynsamopsi u akkyMynamopHbie ba-
mapeu, codepxatyue Weno4HoU u Opyaue HeKUCIIOMHbIE S/16KMPOoUMsl. AKKymynsmopsi u 6amapeu numue-
8kie 0119 nopmamu8HO20 NMPLUMEHEeHUS)

IEC 62281, Safety of primary and secondary lithium cells and batteries during transport
(FOCT P M3K 62281—2007 be3sonacHocms ripu mpaHCcriopmupo8aHuu rnepeuydHbIX NUMmuessix 3/1eMeHmos u
6amapeli, numuesbix aKKyMynsimopos U akKyMynsmopHbix bamapeu)

IMO, International Maritime Organization, London: Infernational Maritime Dangerous Goods (IMDG) Code (Mex-
dyrnapoOHas mopckas opaaHu3sayus, JloHOoH: Mex0OyHapoOHbiti MOPCKOU KoOekc onacHbix e2py3o8 (IMDG))

ISO/IEC GUIDE 51:1999, Safety aspects —Guidelines for their inclusion in standards
ISO 8124-1, Safety of toys — Part 1: Safely 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)

(Opeanusauus Ob6bedureHHbIx Hauuli: PexomeHdayuu 1o mpaHcriopmupo8aHUI0 OracHbIX 2py308, MOOe bHbIe
uHecmpykuuu (mepecmomp oBuH pas3 @ 08a 2oda)

United Nations, New York and Geneva: 2003 Recommendations on the Transport of Dangerous Goods, Manual
of Tests and Criteria, Chapter 38.3 (Opaanusayus ObbeduHerHbIx Hayul: Pekomerdayuu rno mpaHcrnopmupo-
8aHUI0 oracHbix 2py308 — Pykoeodcmeo o ucnsimanuam u kpumepuu. HYacmes 38.3)

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 batteries with aqueous electrolyte
(FOCT P M3K 60086-5—2009 lNepsuyrsie 6amapeu. Yacme 5. be3sonacHocms bamapelii ¢ 600HbIM 351eKmpo-
numom)
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KnioueBble crioBa: nUTUeBblie NepBUYHbLIE 3NeMeHThl 1 BaTapeu, GesonacHoCcTb Npu paspaboTke, SKCMyaTa-
U1K, TPaHCMopTUPOBaHUN, UCMBITaHUS, TPAHCTIOPTUPOBaHKE, MapKUPOBKa, YriakoBKa
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