PEANEPANTBHOE ATEHTCTBO

Mo TEXHNYECKOMY PETYIMPOBAHWNIO N METPOJIOI I

HALWOHA/NBbHbBIN FrTOCTP
CTARAAPT M3K 62133-2-

POCCUNCKOMN
SPEALEPALNN 2019

AKKYMYNATOPbI U akKKyMYyISaTOPHbIe 6aTapew,
coAepXatlue WenoUYHoNn Nnm apyrmne HeKUC/I0THbIe
3N1EKTPONNTBI

TPEBEOBAHWA BE3OINACHOCTU
NMOPTATUBHbBIX TEPMETUYHbBIX AKKYMYNATOPOB
N BATAPEWN 13 HUX NMPU MOPTATVBHOM
NMPVMEHEHUI

YacTtb 2

Cuncrtembl HA OCHOBEe NNTUSA

(IEC 62133-2:2017, HOT)

M3pgaHuo oguumanbHoe

MockBa
CTaHgapTuHdhopm
2019


https://www.kruzhevo-len.ru/vyazanye-kardigany-kruzhevnye-bluzki.html

FOCT P M3K 62133-2—2019

MNpegncnosne

1 NOArOTOBJ/IEH HauuoHanbHO accouuauuein npousBoguTeneid UCTOYHUKOB Toka «PYCBAT»
(Accoumaumsa «PYCBAT») Ha OCHOBe COOGCTBEHHOTO NepeBOAa Ha PYCCKWIA A3bIK @HTNOSA3bIYHOW Bepcun
cTaHgapTa, yKasaHHOro B nyHkTe 4

2 BHECEH TexHunyeckum komuteToM no ctaHgaptusaunn TK 044 «AkKymMynsTopbl u 6atapeun»

3 YTBEPX/IEH W BBEAEH B AEWCTBUE MNpukasom depepasibHOro areHTcTBa Mo TEXHUYECKOMY
perynnpoBaHuilo 1 MeTposiorMm ot 7 okTabpsa 2019 r. No 963-cT

4 HacTosilwunii cTaHAapT MAEHTUYEH MeXAyHapoaHOMY cTaHAapTy M3K 62133-2:2017 «AKKYMyATOPbI
N aKKyMynATOpHble 6atapew, cofepxalime LWeno4yHon unn gpyrme HekMCcNoTHbIe 31eKTPoNnTLl. TpebosaHus
6€e30MacHOCTV AN NOPTATUBHbIX TEPMETUYHBIX akKyMynsiTOPOB M 6atapeli N3 HUX Npu NOPTaTUBHOM NpuMe-
HeHuun. YacTtb 2. CucteMbl Ha ocHoBe nuTtua» (IEC 62133-2:2017 «Secondary cells and batteries containing
alkaline or other non-acid electrolytes — Safety requirements for portable sealed secondary cells, and for
batteries made from them, for use in portable applications — Part 2: Lithium systems». IDT).

Mpy NpUMeHeHMN HacTosLLero cTaHAaapTa PekoMeHAyeTCs MCNob30BaTb BMECTO CCbIIOUYHBIX MEXAY-
HapoHbIX [JOKYMEHTOB COOTBETCTBYIOLLME UM HALMOHAa/IbHbIE CTaHAapTbl, CBEAEHUA O KOTOPbIX NPUBEAEHbI B
[OMOSIHUTE/IbHOM MpunoxeHun JA

5 B3AMEH FOCT P M3K 62133—2004 B 4acT CUCTEM Ha OCHOBE NNTUSA

6 HekoTopble MOSIOXEHUSI HACTOSLLEr0 CTaHAapTa MOryT SIBNATLCS 06BEKTAMM MaTeHTHbIX NpaB. Mex-
JyHapogHas anekTpoTexHuyeckas komuccus (IEC) He HeceT OTBETCTBEHHOCTM 3a MAEHTUUKALMIO NOJOGHBIX
naTeHTHbIX Npas

MpaBuna NpUMEHEHNs HACTOSILLEr0 CTaHAapTa yCTaHoB/EeHbl B CTaTbe 26 dcaBpanblioro 3akoHa
oT 29 moHA 2015 r. Ne 162-#3 «O cTaHpgapTum3auum B Poccuiickoin ®degepaummn». VHdopmauns o6
N3MEHEeHNAX K HacTosALLeMy cTaHaap Ty ny6nkyeTCsi B eXXerogHom (Mo COCTOSHMI Ha 1SHBapsa TekyLero
roga) MHopMaLMoTIOM yKkasaTene «HaunoHanbHble CTaHAapThi», a ouULManbHbIili TEKCT U3MEHEeHWi
M NOonpaBoOK — B €XeMeCsAYHOM MHOpMaLMOHHOM yKasaTene «HaunoHaslbHble cTaHaapThi». B cnyvae
nepecMoTpa (3amMeHbl) AN OTMEHbI HACTOALLEro cTaHaapTa CooTBeTCTBYyLee yBefom/eHe byaeT
ony6/IMKOBaHO B GMXalLLEM BbINYCKE €XeMeCAYHOro MH(OPMALMOHHOIO yKasaTensa «HauuoHanbHble
cTaHgapTbi». CoOTBETCTBYyWLWAA WHpopMauns, yBefOMIEHME U TeKCTbl pasMewalnTca Takke B
MHOPMaLMOHHOI cucTeme 06LLero nofb3oBaHNa — Ha oduumanbHOM caiiTe PefepasbHOro areHTrcTaa
No TEeXHWYEeCKOMY PeryimpoBaHnio 1 MeTPOIOriM B ceTn MHTepHeT (Www.gost.ru)

© CraHpgapTuHdopMm. ogpopmieHune. 2019

HacTosAwwmit ctaHaapT He MOXEeT GbITb NOJTHOCTLIO M/IM YaCTUYHO BOCNPOM3BEEH, TUPAXUPOBaH U pac-
MPOCTPaHEH B KAUYECTBE OPULMASILHOTO N3aaHus 6e3 paspelleHnst defepasibHOro areHTCTea No TeXHUYEeCcKo-
My PerynupoBaHuio 1 METPO/Iorn


https://mosexp.ru#

FOCT P M3K 62133-2—2019

CopepxaHue

1 OB IACTD MPUMEHEHMS ...ttt ittt sttt ettt e e bt e st b et e e eh e e e bt ek b e b et bt e eb e e e he e eh e et e e b et eh e e ebe e netenb e et e e eheeneeeebeenbneteeeeee 1
2 HOPMATUBHBIE COBIITKM . ..uviiiiiii ettt ettt ettt e e he e sab e e s ae e e e et s ab e s s at e e st e e s b e e e she e e sabeeesbae e e b e e e s sreessneeanes 1
3 TEPMUHBI U OMIPELEITEHYIS ..ottt et ettt e et e ettt e ettt esae et e se e e s ee e she e e s bt e e san e e e nre e e eereeeate e e sre e s s reesareeenreennneenane
4 [lonycKn U3MepPEeHUs napameTpos
5 OOLUNE BOMPOCH] BEBOMACHOCTM . ..eeueeiitieiieiuiestteteeeteesiee et sas et e eheeeaeesaeeaabeas et ebe e e e e e besaeeea bt ebe e e e e e bt eabeeseeeaneeeeenne
5.1 OOLUME MOTOMKEHM S cuvveiueeieiutieeiuieesiueeesteeesteeessseeessseessseeassseesnseeaaseeeasesssnsessssesesssseassesenssssansssesssesensseesnsesessees 3
5.2 VIBOMALMA U TIPOBOB . .eecuteeiutieeiiie ettt easseeaaseeeasseeaasseeassesesseeessse e e ase e e s see e 1abe e e ahe e e anr e e e nbe e e esbeeensbeennteeennreennneennne 4
LT T O o7 o To L oSSR PUPRROP 4
5.4 YnpaBneHue Temnepartypoi/Hanps)XeHNEM/TOKOM... .4
5.5 BbIBOAHDBIE KOHTAKT B Luuutttttttttttettettaeeasaasaiaassussuestssseaseaeeesaeeeaassasasssssansssssssassssseeeeeeeaetessesssssanssnssnsnssssssessseeeen 4
5.6 MOHTaX aKKYMYJIITOPOB B BATAPENM c.cet e iieiuieitieatieeiteaieeateeastesseeaseeastesaeeasseasbesseeasseanbeaneeasbeenbesneessseenbesnsens 4
5.6.1 OOLUME MOTOMKEHUIS ..ueiiiiie ettt eateeeetee e steeeatee e aae e e este e e s be e e sebeeaabe e e anb e e ease e e anbe e e abeeeambeeaaneeesanneennbeeannneenen 4
5.6.2 PekomMeHOaUNN NO KOHCTPYKLMM.....eveveiiiiiieieriiiee e .5
5.6.3 MexaHuuyeckas 3almTa 3/1EMEHTOB U KOMMNOHEHTOB BATAPEM ....ccuieiiiiiiiieieeiie e 5
S A VAT T C =T o == TP 5
6 VCNbITAHMSA TUNA N PASMEP BBIOOPOK ...vieuiiiiieiiieiiie ittt ettt ste ettt et et e e et e b e e st e et e bt se e e st e b e e et e e e s e eneaneas 5
7 MeTOAb! NCMBITAHUMA N TPEOOBAHMS ...t weeititiiieteeeete sttt et et eb b ea bttt nae s e et es e s e b eb ekt eae e e ente st e besbenseebeenes 6
7.1 Mpoueaypbl 3apPAAA AR LEMEA NCTIBITAHMS . ....c.eeriititeeieaieeteesietesseaseateeseeseesseseestessessesseeseessensessesseeseessensens 6
7.1.1 epBast MPOLEAYPA ... siee s 6
7.1.2 BTOPAA MPOLLEIYPB ... ueteiireieiurieeurrteiuteestreessaesasreesseessreesareeesteeeasseeassneeaseeeasreeaatneeareseasneesaneeesrneeesnnis 7
7.2 Vicnonb3oBaHue No HasHavYeHMo................
7.2.1 TpoAo/MKNTENbHbIA 3apsag (aKKyMYNATOPOB) MabIM TOKOM ....covieriririeeeeeereseenreeneneens
7.2.2 YcToumBOCTb Kopnyca (6aTtapeu) npu BbICOKO TeMnepaType oKpyxatLein cpeabl
7.3 TMpeackasyemMoe HeMNPaBUTbHOE UCTIOMB30BAHME. .......ciiueiaeeeeatieeaiieeesireeereeesereessneeenreesanneessneesnreennneeennee 7
7.3.1 BHellHee KOPOTKOE 3aMbIKAHMNE (AKKYMYITATOPDBI)..cciuieiueaiirteaseeanteestesteasseesseenseeuessessseesneessesnsesnne 7
7.3.2 BHeLIHEee KOPOTKOE 3aMBIKAHUNE (DATAPEM ). cciuiiuiiiiaieeiiiaiteanieeieeeeebeesee e it e sbesnteenbeeseeesteesneenbeeneeas 8
7.3.3 CBOOOOHOE MALEHME .. .eeeiuieeeieiieeiteeesttee et e et e e tbeestae e steesaeeeanseeaaseeessseeeseeeasseeeassaeasaeeanbeesaseeensseeens 8
7.3.4 TePMOYAAP (AKKYMYTTATOPDBI) . .ueiiiuteaieteaeeeartteeaueteesteeesasseasaseeasseeessseeaaaeeeaaneesabeeessbeeansseesnneeannseesnneesn 8
7.3.5 Pa3faBNnBAHNE AKKY MY TATOPOB .cciiiuieiteaiiieeeeesitteeeeeaisste e e s et et e e e sansae e e e e sabnseeesaasnneeeeesannneeesesnneeens 9
S N I =T oLk =T o2 F F O TSP PUPPRPPI 9
7.3.7 TpuHyanTENbHbIA paspsas (akKyMynaTopbl)...
7.3.8 MexaHu4yeckune UCnbITaHUA (BaTaAPEM)....ccccvvvecreeiueeineeieenne
7.3.9 OueHka KOHCTpYKUuun. MNpuUHYyaUTENbHOE BHYTPEHHEE KOPOTKOE 3aMblkaHue (akkymynsatopsl). 11
8 NHDOPMALMA O BEBOMACHOCTM ..cuviiiiiuieetieie ettt ettt ettt nat bbbt ea e e bt e s he et e bt e nre e e bt e be e et e enteenreenaeeeee 13
8.1 OBLUME MOTTOMKEHUIS ..tiueeieereeee sttt ettt ettt es et ebe st e e et ee ekt ehs e et e ee e ee st ee e ek et et e et s bs e e ts e ebe e st e eebenanenbeeees 13
8.2 WNHbopmaumsa no 6e30nacHOCTU ManorabapyTHbIX akKKyMYIATOPOB N BATAPEM......cvveruverieeeeienieeneeneen 13
LI (Y =T o110 T Lo =1 = VOO VPR PR UPRRRPRRTONY 14
9.1 MaPKUPOBKA BKKYMY TTATOPOB. ...c.uvvieureeiurreesureeaieeesurtessreeessreeassreessneeaasreesasreeasressnneesaneeesneeessneeenseeeasneeensnees
9.2 MAPKUPOBKA BATAPEM ... .veeueeenteeutieitee it ettt e sttt nh et es bt e sb e ekt e bt e bt ea bt e eb e e sae e ke e b e eab e e sae e bt e nbeebeenbeenbeenbeenes
9.3 MpegynpexgeHne No nonagaHnio BHYTPb MasiorabapuTHbIX akkyMynsiTOpoB 1 6aTapeli
9.4 [ononHuTenbHas MHAOPMALUS.......cceeneen.
L0 Y TIBKOBKB . ....eiiutiiiiiie ettt ettt ettt b et e s s he e b e e e b e e e e e b bR b e R ha e b e e b e b e s he e s hb e e b e e sh e s e

MpunoxeHne A (0b6a3atenbHoe) BesonacHble 30HbI 3apsAga v paspsaga IMTUA-NOHHbBIX akKyMynAaTopos ... 16
MpunoxeHue B (cnpaBoyHoe) PekomeHpauuu Ans n3rotoButeneli 060pyaoBaHus N 6aTtapei..........oc...... 30



FOCT P M3K 62133-2—2019

MpunoxeHne C (cnpaBoyHoe) PekoMeHfauun 415 KOHEUYHbIX No/b3oBaTenell akkyMynsiTopoB u 6aTapein .31

MpunoxeHune D (o653aTenpHoe) Vi3mepeHne BHYTPEHHErO CONPOTUB/IEHNS HA MEPEMEHHOM TOke ANs
ONCKOBDBIX BKKYMYTTATOPOB ...ueteeiuiiiieeeaittitee e ettt e e e aatbe e e e sassteeeeeabseeeesaansseeeessnnneeesasnneeeesnntneee 32

MpunoxeHne E (cnpaBoYyHOE) YNaKOBKA U TPAHCHOPTUPOBAHME ... ..ceeuuieiiiieeitiieasteeeaeeeasieeasbeeenbeeensbessseeesannas 33
MpunoxeHue F (cnpaBoyHoe) CCbIIKM Ha CTaHAAPTHI KOMMIOHEHTHOM G a3l ...ccvirriiiieiieecie e 34
MpunoxeHune A (cnpaBoyHoe) CBefeHUss 0 COOTBETCTBMMN CCbIIOYHBIX MEXAYHapPOAHbIX [JOKYMEHTOB
HaLMOHATbHLIM U MEXIOCYAAPCTBEHHBIM CTAHIAPTAM ..cviviiiierreriereenieteeieeieeeeesrenesnesienneens 35
(oY Le T Lo Yo o= Ue ¢ 13 DTSSR P PP UUR R UPPOPI 36



OCT P M3K 62133-2—2019

HAUVWOHANBbHbBIN CTAHOAPT POCCUWNCKOW OSGEALEPALUMN

AKKYMYNSATOPbI U aKKyMynsiTopHble 6atapeu, Coaepxaline LWesiouHoli Unu Apyrue HeKMCIoTHbIe
3/1EeKTPOUTHI

TPEBOBAHWA BE30MACHOCTW MOPTATUBHbBIX TEPMETUYHbIX AKKYMYTATOPOB U BATAPEW
N3 HNX NP MOPTATUBHOM MPUMEHEHNN

YacTtb 2

Cuctembl Ha OCHOBE NUTUA

Secondary cells and batteries containing alkaline or other non-acid electrolytes. Safety requirements for portable sealed
secondary cells, and for batteries made from them, for use in portable applications. Part 2. Lithium systems

fata eBefeHns — 2020—05—01

1 O6nactb NPUMEHEHUSs

HaCTOﬂLLI,I/IVI CTaHOapT yCTaHaB/iMBaeT Tpe6OBaHMH n Metoabl ncnblTaHWi NOPTATUBHbIX TEPMETUYHHbIX
JNINTUEBBLIX aKKyMyJiATOPOB U 6aTapel7| Ana nx 6e3onacHoi 3Kcnayataumm npy ncnosib30BaHNn No HasHa4YeHuo
n npun npeackasyemMom Henpaswu/ibHOM UCMOJ/Ib30BaHUN.

2 HopmaTuBHbIe CCbIJIKM

B HacToALWeM cTaHAapTe MCNOb30BaHbl HOPMATUBHbIE CChIIKU Ha Creaytolive JOKYMeHThl [Ans aatu-
POBaHHbIX CCbISTOK MPUMEHSAIOT TONbKO YKasaHHOe U3faHune CCbI/IOYHOro AOKYMeHTa, A5 HeJaTUPOBaHHbIX —
nocnegHee usgaHve (Bkayas BCe U3IMEHEHUA K HEMY)]:

IEC 60050-482:2004. International Electrotechnical Vocabulary — Part 482: Primary and secondary
cells and batteries (MexayHapoAHbIli 31eKTpoTEXHUYECKUiA cnoBapb. YacTb 482. MNepBUYHbIe U BTOPUYHbIE
3anemMeHTbl 1 6aTapen)

IEC 61960, Secondary cells and batteries containing alkaline or other non-acid electrolytes. Secondary
lithium cells and batteries for portable applications (AkkyMynaTopbl 1 akkyMynsaTOpHble 6aTtapeu, cogepxaine
LLLeIOYHON 1 ApYrMe HEKUCNOTHbIE 3NEKTPONNTLI. BTOPUYHbIE NUTUEBbIE 3/1IEMEHTHI U 6GaTapeun 418 NopTaTuB-
HbIX NPUMEHEHWIA)

ISO/IEC Guide 51. Safety aspects — Guidelines for their inclusion in standards (AcnekTbl 6e30nacHOCTH.
PykoBogsLLMe yKkasaHns No BK/TKYEHWIO UX B CTaHAAPTbI)

3 TepMUHbI 1 onpeaeneHns

B HacTosuwem cTaHfapTe npuMeHeHbl TepMmuHbl no M3K 60050-482 n Pykosoactey MCO/M3K 51, a
Takke cnegyoLie TEPMUHbI C COOTBETCTBYIOLLMMI ONpeaeneHnaMu:

3.1 6e3onacHocTb (safety): OTCyTCTBME HENPUEM/IEMOTO PUCKA.

3.2 puck (risk): CoyeTaHue BEPOATHOCTU BO3HWKHOBEHUS yllepba 1 TSXEeCTU 3aToro yuiepba.

3.3 Bpeg (harm): ®usmyeckuii yuiepb 340poBbI0, MMYLLECTBY U OKpYXatoLlei cpeae.

3.4 onacHocTb (hazard): MoTeHuuanbHbIA NCTOYHVK Bpeaa.

3.5 ncnonb3oBaHue No HasHavyeHuto (intended use): Wcnonb3oBaHue NpoaykTa, npouecca wam ycny-
TV B COOTBETCTBMM CO cneumnmnkaunamm, MHCTPYKUNAMKU 1 nHdopmalmeli, NpefocTaBeHHON NoCTaBLLMKOM.

3.6 npejackasyemoe HenpaBu/ibHOe ucnonb3oBaHue (reasonably foreseeable misuse): Takoe uc-
nosib30BaHne NpoayxTa, npouecca uan ycnyru, KoTopoe He NpefycMOTPEHO MOCTaBLLUKOM, HO KOTOPOE MOXeET
6bITb Pe3y/ibTaToM /1Ierko NpejAckasyemoro noBefeHns Yenoseka.

M3paHue oduymansHoe
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3.7 akkymynatop (BTopuuHblli anemeHT) (secondary cell): MpocTeiiwee n3rotoBnsiemoe n3genue,
KOTOpOe COCTOWT U3 3/1eKTPOA0B, CeNnapaTopoB, 3/1eKTPOUTa, Kopryca u BbIBOAOB, 0b6ecneyvBaroLlee ncToy-
HVIK 3/1eKTPUYECKOI 3Heprum nytem npAMoro npeobpasoBaHust XMMUYECKON IHeprum n cnocobHoe 3apsKaTb-
CA 3N1EKTPUYECKAM TOKOM.

3.8 akkymynsaTopHas 6arapos (BTopuyHasa 6GaTapesa) {secondary battery): C6opka u3
akkymynatopa(oB). rotoBas 411 UCNO/Ib30BAHUA B ka4eCTBe NCTOYHMKA 3IEKTPUYECKON dHEprnn, xapakTepu-
3yloLjascs HanpskeHnem, pasMepoM, pacrnosioXeHMeM BbIBOAOB, EMKOCTbIO Y CKOPOCTbIO pa3psaja.

MpumeyaHue — BkiwouaeT B cebsi 6aTapeun, cogepxallme eAnHCTBEHHbIN akkyMynsTop.

3.9 Teub (leakage): HesannaHvpoBaHHbIV BUAVMbIJ BbIXO[, XUAKOTO 31€KTpoNuTa.

3.10 cbpoc (venting): BbicBo6OXAEHME M3OBITOYHOrO BHYTPEHHErO AaBfIEHUS U3 akkymysnsTopa um
6atapeun Takum 06pa3oM, YTOObI NPefoTBPaTUTbL paspbiB MW B3PbIB.

3.11 paspsbIB (rupture): MexaHnueckoe paspyLleHne 060/104KN akkymynaTopa unm 6artapew, Bbi3BaHHOE
BHYTPEHHEW WIN BHELUHER NpUYnHON, NPUBOASALLEN K 0GHaXEHUIO UKW pa3/By MaTtepuasioB, HO He BblGpaoCy.

3.12 B3pbIB (explosion): ABapusi, BO3HMKalOLAA NPU Pe3KOM OTKPbITUM 060/I0HKM akKymynsTopa uam
Kopnyca 6atapeun, CONPOBOXAAIOLNMCA CUbHBIM BbIGPOCOM ra3006pasHbiX, XUAKMX W/WAN TBepAbIX KOMMNO-
HEHTOB.

3.13 BocnnameHeHue (fire): Bblbpoc nnameHn OT akkymynsitopa wim 6atapeu.

3.14 nopTtatuBHasa 6aTapes (portable battery): BaTapes ans ucnosb3oBaHWUs B yCTPOCTBE UK Npu-
60pe. NepeHOCUMOM BPYYHY!HO.

3.15 nopTaTuBHbIN akkymynsaTop (portable cell): 3nemeHT, npefHasHavyeHHbIN 4158 c60pku nopTaTnBe-
Holl GaTapew.

3.16 NonuMepHbIA AUTUIA-NOHHBIA akkymynatop (lithium ion polymer cell): 3nemeHT, B KOTOpOM
MCNONb30BaH 3NEKTPONNT HE B BUAE XMAKOCTW, a B BUAE NOSIMMEPHOrO Tenst Uan TBepAbl NONMMEepHbI
3M1EKTPO/UT.

3.17 HopmupoBaHHas eMKOCTb (rated capacity): 3HayeHne emMKOCTU akkymynaTopa win barapeu, no-
nyyaemoe npu onpeesieHHbIX YCN0BUAX U YCTaHOB/IEHHOE U3rOTOBUTENEM.

MpuMmeyaHne 1— HopmupoBaHHas €MKOCTb — 3TO KO/IMYeCTBO 3nekTpuyectsa C5 (A my). ycTaHOB/IEHHOE

M3roTOBUTE/IEM, KOTOPOE KOHKPETHbIN akkyMy/nsiTop [/IOKeT OTAATb Npu paspsge 6a30BbIM TOKOM WUCMbITAHWUS, PABHbIM
0.2 /,A. A0 YCTAHOB/IEHHOTO KOHEYHOTO HaNpsHKeHUs Nocne 3apaga, XpaHeHus 1 paspsifa npy yCTaHOBIEHHbIX YC0BUSIX.

MpuMmeuyaHne 2— AganTupoBaHo u3 MK 60050-482:2004. cTaTbs 482-03-15. BHeCEHO U3MEHEHME: B OMNpe-
LENeHun K TepMUHY CNOBO «6atapes» 6bi/10 3aMEHEHO Ha «akKKyMy/sTop unu 6atapes», 406aBNEHO NpUMeYaHue.

3.18 6a30BblIii TOK ucnbiTaHus /, (reference testcurrent/,): Tok 3apsifa unv paspsifia, BblpaXXeHHbIl B
BeNMUmMHax, kpaTtHbix /, A. rae /, A = C5A +u/l u (kak onpegeneHo B MOK 61434) n 0CHOBaHHbI Ha HOPMUPO-
BaHHOW eMKOCTM NsATM4acoBoro paspsga C5anemeHTa unmn 6arapen.

3.19 BepxHuWii Nnpegen HanpshxeHus 3apsaga (upper limit charging voltage): HauBbicliee HanpsxeHue
3apsaga B paboueii 30He HanpsHkeHUd akkymynsTopa, KoTOpoe yCTaHOB/IeHO N3roTOBUTENEM akkyMynsaTopa.

3.20 makcumanbHbIl TOK 3apsga (maximum charging current): MakcumasibHbI TOK 3apsga B pabo-
yeil 30He akKyMy/niiTopa, YCTaHOB/IEHHbIV M3rOTOBUTENIEM akKyMynsTopa.

3.21 puckoBblii anemeHT (button cell, coin cell, coin battery): ManeHbkuii Kpyriblii 31eMeHT unn 6ata-
pesi, B KOTOPOM 06LLasn BbiCOTa MeHbLUE AnameTpa.

MpuMeyaHue 1— B aHNIACKOM A3bIKE TEPMUH «MOHETHbI/ 3/1EMEHT» U «MOHETHAasi 6aTapesi» UCMNOo/b3y-
€TCA TO/1bKO ANA NUTUEBbIX 6aTape17|, B TO BpeMsA Kak TepMUH «KHOMOYHbI 91EMEHT» WU «KHOMOYHas 6aTapeﬂ» ncnonb-

3yeTcs TO/IbKO AN19 HBAUTUEBLIX 6aTapeil. B fpyrnx s3bikax, KPOME aHIIMACKOro, TEPMUHbI «MOHETa» U «KHOMKa» 4acTo
MCNOMb3yHTCA B3auMo3amMeHseMo, He3aBUCKMO OT 3/1eKTPOXUMUYECKON CUCTEMBI.

MpumeuaHue 2— AgantupoBaHo n3 MIK 60050482:2004, ctaTbs 482-02-40. BHECEHO M3MeHeHue: fo6aBs-
JIEH TEPMUH «MOHETHasi 6atapesi» 1 NpuMeYaHne «Ha npakTuke TePMUH «MOHETHbIV» UCTIO/b3YETCA UCKIOUNTENIBHO A/15
HEBO/HbIX IMTUEBLIX 3/IEMEHTOB» 3aMEHEHO Ha pyroe npumevaHue.

3.22 umnuHapuyeckunii anemeHT (cylindrical cell): DnemeHT yuAMHAPUYECKONn hOpMbl, B KOTOPOM
obLan BbicoTa paBHa unu 6onee gnameTpa.

MpumeuvaHne — AgantuposaHo n3 M3K 60050-482:2004. ctatbs 482-02-39.

3.23 npusamatuyeckuii anemeHT (prismatic cell): DnemeHT, umelowuin hopmy napannenenunega c
NPSAMOYTO/IbHBIMW TPaHAMMU.
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NMpumevyaHne 1— MpusmMaTUYECKNE 3NEMEHTbLI MOTYT BbiTb CHAGXEHBI NGO XECTKUM METaN/IMYeckuM Kopny-
COM. 160 KopnycoM M3 TMOKO NaMUHMPOBAHHON NIEHKU.

MpumevaHune 2 — ApgantuposaHo n3 M3K 60050-482:2004. ctatbs 482-02-38. BHeceHO n3MeHeHue: B onpe-
AeNeHun K TEPMUHY UCTOYHMKA «NPU3MaTUYecKknit» (Mpui.) cnosa «onpegenset afieMeHT unm barapeto» 3aMeHeHbl Co-
BOM «3J/IeMeHT», 06aBNEHO NpUMeYaHme.

3.24 610K anemeHTOB (MapannensHoe coeanHenune) (cell block, parallel connection): Pacnonoxexue
3/1IEMEHTOB WU GaTapeii, B KOTOPbIX BCE MOMIOXUTE/IbHbIE BbIBOAbI U BCE OTPULLATESIbHbIE BbIBOAbI, COOTBET-
CTBEHHO. coeuHEHbI BMECTE.

MpumeuvyaHne — AgantuposaHo U3 M 3K60050-482:2004, ctaTba 482-03-39. BHeceHO n3MeHeHue: fobasneH
TePMUH «6/10K 3N1EMEHTOB».

3.25 yHKLuMOHanbHaa 6e3onacHocTh (functional safety): YacTb obuieii 6e3onacHocTy, KoTopas
3aBUCUT OT PYHKLMOHANbHbIX U (hrU3nyecknx yCTpPoiCTe, paboTarowmnx npaBuibHO B OTBET Ha WX BXOAHble
[JaHHble.

MpumeuvyaHune — AgantupoaHo n3 M3K60050-351:2013, ctartba 351-57-06.

3.26 HanpshkeHne KoHua pa3spsfja (KoHeuyHoe HanpsbkeHue) (end-of-discharge voltage, final volt-
age): YcrtaHoBneHHOe HanpshkeHue 6atapeu, Npu KOTOPOM pa3psag 6aTapen 3akaHuMBaeTCs.

MpumevaHune — AgantuposaHo n3 M3K 60050-482:2004. ctatbsa 482-03-30. BHeceHO n3meHeHue: uckawye-
Hbl TEPMUWHbI «HANPSXXEHVEe OTK/TIYEHNA» U «HaNPsSHKEHNE KOHEUYHON TOUKU».

4 [lonyCcKu U3MepeHuns napameTpoB

O6Last NOrpeLHOCTb KOHTPOIMPYEMbIX UM U3MEPSIEMbIX 3HAYEHWIT OTHOCUTE/TbHO 3afaHHbIX UK hak-
TUYECKNX BE/IMYMH J0/MKHA HAXOANUTLCS B Npeaenax creayrowmnx AonycKoB:

a) + 1% — AndA HanpshKeHus;
b) + 1 % — Ons Toka,;
c) £ 2*C — anAa TemnepaTypbl;

d) £ 0.1 % — Ans BpeMeHu:

e) 1 % — onAa pasMepos:

f) £ 1% — ansa emkocTu.

3T AONYCKN BKIOYAKOT B Ce6S TOYHOCTb U3MEPUTESIbHOTO MHCTPYMEHTa 1 NpUBOPOB, UCMNO/b3yeMOro
MeToAa M3MepeHns 1 Bce Apyrme UCTOYHUKM OLINGKM B METOEe UCNbITaHuns.

CsefieHns 06 ncnonb3oBaHHbIX Npubopax cnegyeT ykasbiBaTb B KaXAOM OTYeTe € pesysbTatamu uc-
nblTaHWIA.

5 O6uwpme Bonpockl 6e30MacHOCTU

5.1 O6wue nonoxeHus

Be3onacHOCTb BTOPUUHLIX 3/1EMEHTOB (akkyMynisiTOpoB) U 6aTapeii TpebyeT paccMoTpeHus AByX Ha6o-
POB NPUMEHsIEMbIX YC/IOBWIA:

1) MCno/b30BaHME N0 Ha3HAYEHUID;

2) npefckasyemoe HenpasWbHOE UCMO/b30BaHNe.

AKKYMYNSiTOpbl 1 6aTapeun Jo/MKHbI 6bITb CKOHCTPYMPOBAHb! U U3rOTOB/IEHbI TAKUM 06pa3oM, YTOGbI OHK
6b1IM 6e30MacHbIMK Kak B YC/IOBUSIX UCMO/Ib30BaHMS MO HA3HAUYEHUIO, Tak U NPeAcKasyemMoro HenpaBuibHOTO
UCMO/b30BaHWs. [lonyckaeTcs, YTo akkyMynsiTopbl Uy 6aTapeun, NoABepriinecs HenpaBuibHOMY UCMOMb30-
BaHWIO, MOTYT He (DyHKLMOHMPOBaTb. OAHAKO (faxe Npv 3TOM) OHU He LOJIKHbI NPEACTaBsATb HUKAKOW 3Ha-
YnTENIbHOI ONACHOCTN. AKKYMYNSTOPbI U akKkyMy/IATOPHble 6aTapen, UCNo/b3yeMble MO Ha3HAYEeHUIO, JO/IKHbI
6bITb He TO/IbKO 6e30MacHbLIMU, HO M OCTaBaTbCS NOJIHOCTbID Pa6oTOCNOCOGHBIMU.

MoTeHUManbHble ONacHOCTH, pacCMaTpUBaeMble B HACTOSILLEM CTaHAapTe.

- BOCM/IAMEHEHMUE;

- B3pbIB:

- Teub 3MEKTPONIUTA U3 aKKyMY/IsSiTopa;

- cbpoc faBnexus;
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- OXOrM OT Ype3MEPHO BbICOKUX BHELLHMX TEeMNeparyp;

- paspbIB Koprnyca 6atapeu ¢ BbIXOAOM BHYTPEHHUX KOMMOHEHTOB.

CoO0TBeTCTBME akKyMy/naTOPOB U 6aTapeii HeAWNCKOBON KOHCTPYKUMWM C BHYTPEHHWM COMNPOTUB/IEHWEM
60nee 3 Om TpeboBaHNAM 5.2—57 NpoBepsAoT BU3yasibHbIM OCMOTPOM, NMPOBEAEHNEM WCTbITaHWI NO pasge-
ny 7. 1 No COOTBETCTBYKOLLEMY cTaHAapTy (cM. pasgen 2 v Taénuuy 1). BHyTpeHHee conpoTuBeHne cnegyet
M3MepsiTb B COOTBETCTBUM C NpUnoxeHnem D.

5.2 W3onfauma n nposoja

ConpoTus/ieHne U30AAUMM NPU HANPSHKEHUM MOCTOSAHHOTO Toka 500 B mMexay NoMoXUTesIbHbIM BbIBO-
[OM ¥ BHELLHE OTKPbITbIMY MEeTal/IM4eCKMMMN MOBEPXHOCTAMU 6aTapeu, 3a UCKTI0OYEHNEM 3/TEKTPUYECKNX KOH-
TaKTHbIX NOBEPXHOCTEN, AOMKHO 6bITb HE MeHee 5 MOM npu usmepeHnmn yepes 60 ¢ nocsie Havasa nogayu
HanpsHKeHUs.

MpoBoga 1 nx M30MAUMSA OO/MKHbI BbIAEPXMBATL MakCMMasibHble OXUAAeMble HanpsXeHue, TOK. TeM-
nepatypy, BbICOTY U BNaXHOCTb. KOHCTPYKLMA NPOBOAKM LO/HKHA ObITb Takoi, UTOObI Mexay NpOBOAHUKAMM
noffepXxvnBannch Hagnexatme 3a3opbl U paccTosHMsA. MexaHnyeckas NPOYHOCTb BHYTPEHHUX COeAUHEHW
[O/mKHa 6bITb JOCTATOYHON ANA MPOTUBOCTOSHMSA YC/IOBMAM, BO3MOXHbBIM NpW NpeAckasyeMoM HenpaBuib-
HOM UCMO/Ib30BaHUK (T. €. NPUMOW KaK eAMHCTBEHHYIO MEPY HE CUMTAIOT HaAEXHbIM CPeACTBOM COeLUHEHNS).

5.3 C6poc

Kopnyca akkymynatopa v 6atapen Ao/mkHbl 6biTb OCHALLLEHbI MEXaHU3MOM c6poca AaB/IeHUS UIN CKOH-
CTPYMPOBaHbl TakuM 06pa3oMm, YTOObl OHWM YMEHbLUANN Ype3MepHoe BHYTPEHHee AaBrieHne npu 3Ha4YeHUsX
M CO CKOPOCTbI, KOTOPbIE WCKNOYAOT pa3pbiB, B3pbIB M camoBOCMIaMeHeHre. Ecnu Ana noanepXku akky-
MyNATOPOB BO BHELUHEM KOPMyCe WCMOJfb3yeT MHKaNCYAALMIo, TO TUM UHKaMNCYNsHTa U Ccnocob MHkancyns-
L1 He JO/DKHbI NPUBOAUTL K NeperpeBy 6atapen BO BPEMS HOpMasibHOW paboThl U NpenaTcTBOBaTbL COpOCy
faBnexus.

5.4 YnpaBneHue Temnepartypoii/HanpsxeHnem/TOKOM

KoHCTpyKuua 6atapeil 4o/mkHa 6bITb TakKoi, UTOGLI He A0MNyCKa/UCh YC/I0BUS aHOMasIbHOTO NOBbILLEe-
HUA Temnepatypbl. BaTapeiiHble CUCTeMbl A0/MKHbI 6bITb CKOHCTPYMPOBAHbI ANs paboThl B Npefenax 3Have-
HUIA HanpsbKeHWi, TOKOB 1 TEMMEPATYP, YCTAHOB/IEHHbLIX M3TOTOBUTENIEM akkyMynsaTopa. K 6atapesim 4OKHbI
6bITb NMPUTOXEHbI TEXHUYECKME YCIIOBUSA N UHCTPYKLMW MO 3apsifike A4/151 U3roToBUTENEN 060pyJ0BaHNs, YTOObI
COOTBETCTBYIOLLME 3apsAHbIE YCTPOWCTBA GbI/IN CKOHCTPYMPOBAHbI TaKMM 06pa3oM, UTo6bl NoAAepXMBaThL 3a-
psi4 B npefenax yCTaHOB/IEHHbIX OTPaHUYEHUI MO HANPsHKEHUIO, TOKY U Temneparype.

5.5 BbIBOAHbIE KOHTaKTbI

Pasmep 1 chopma BbIBOAHLIX KOHTAKTOB AO/MKHbLI 06ecrneunBaTth rapaHTUio TOro, YTO OHWM MOTYT Mpony-
cKkaTb MakCUMasibHblli OXWAaeMblli TOK. BHeLLHMe KOHTaKTHble MOBEepPXHOCTW BbIBOAHbLIX KOHTAKTOB (DOpPMU-
PYIOT 13 3M1IeKTPONPOBOASALLMX MaTePUasioB C XOpOLUel MexaHM4YecKoil NMPOYHOCTbI0 U KOPPO3UOHHON CTOii-
KOCTbt0. KOHTaKTbl BbIBOAOB [OMXHbI GbITb PACMOOXEHbI TAKUM 06pa3oM, YTO6bl CBECTU K MUHUMYMY PUCK
KOPOTKOrO 3aMblKaHWs1.

5.6 MoHTax akkymynaTopos B 6arapeun

5.6.1 O6wue noaoxeHuns

Kaxpaa 6atapes Ao/HkHA MMETb HE3aBUCMMOE yrpas/ieHVWe W 3alnuTy AN8 Toka, HanpshkKeHus, Tem-
nepatypbl v M06bIX APYrUX napaMeTpoB, HeoOXoAuMbIX AN obecrneyveHUs 6e3onacHOCTV U nogfepxaHus
napameTpoB akkyMysiATOpPOB B npegenax ux paboyein 30Hbl. Takaa 3alimTa MOXeT 6biTb NpeAycMoTpeHa v
BHe 6aTapeu, HanpymMep BHYTPY 3apAAHOI0 YCTPOMCTBA UM KOHEYHBIX YCTPOINCTB NpuMeHeHus. Ecnu sawmTa
ABNSIETCA BHELUHEW No OTHOLWEHUO K 6aTapee, U3roToBUTENb GaTapeun AO/IKEH NPefoCTaBUTb U3roTOBUTENHO
BHELLHEro ycTpoiicTBa A5 peannsaumm MHopMaLmio, CyLecTBEHHYI0 Ana 6e30nacHocTu.

Ecnn B ogHOM kopnyce 6artapeun cogepxutca 6onee ofHoW 6atapeun, kaxgasa 6atapes fO/HKHA UMETb
3aLUUTHYI0 CxeMy, KOTopas CnocobHa noaAepxmBaTb akkKyMy/iiTopbl B npedenax nx paboumnx 30H.

MN3roToBUTENN aKKyMYNATOPOB A0/KHbI YKa3biBaTb NpeAesibHble 3HAUYEHUS TOKA, HanpshKeHus u TeMmne-
paTypbl. YTOObI N3rOTOBMTE L/NPOEKTUPOBLUUK 6aTapen Mor o6ecneunTb Hagaexallyto KOHCTPYKLuo n cbop-
Ky (CM. npunoxeHwue A).
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BaTtapewn, npegHa3HayeHHble A8 BbIOOPOYHOro paspsga Yactu U3 nocnefosaTeslbHO COeAUHEHHbIX ak-
KYMYNATOPOB. AO/XHbI ObITb CHabXeHbl CXeMaMu 47151 NpefoTBpalleHns paboTbl akKyMy/iATOPOB BHe npeje-
JI0B. YCTaHOBJ/IEHHbIX N3rOTOBUTE/IEM aKKyMy/IATOPOB.

Mpy MCNoNb30BaHUN KOHEYHOro ycTpolicTBa (Npu HEO6X0AMMOCTH) AOMKHbI GbITb A06GABMNEHbLI KOMMO-
HeHTbl 3alMTHON Lenu. M3roToBuTenb 6atapen 419 NOATBEPXKAEHNSA COOTBETCTBUA HACTOSLWEMY CTaHAapTy
JomkeH obecneunTb aHan3 6e30MacHOCTV CxeMbl 6e3onacHOCTV 6aTapen C NPOTOKOIOM WCTbITaHWIA, BKIO-
YalLMm aHann3 HeMcnpaBHOCTE CXeMbl 3aLLMThl Kak B YC/IOBUSIX 3apsfa, Tak v paspsga.

5.6.2 PekomeHgaunn no KOHCTPYKUNU

HanpspkeHune Kaxaoro akkyMynatopa wam Kaxgoro akkymynaTOPHOro 6/10ka, COCTOSILLLETO M3 HECKOTbKMX
napasnnenbHO COefMHEHHbIX akKyMy/IATOPOB, He [O/MKHO NPeBbIAaTh BEPXHWIA Npefen HanpshkeHus 3apsga,
yKasaHHbIli B Tabnvue 2. 3a UCKIYeHWEM Crlyyast, Korga 3KBUBAIEHTHYIO (PYHKLMIO UMEKOT camMy 3/1eKTPOH-
Hble YCTPOICTBa, B KOTOPbIX NPYMEHAIOT 6aTapero.

B oTHOLWeHNW 6aTapeun 1 ycTpoiicTBa KOHCTPYKTOP AO/KEH YUNTLIBATL CreaytoLee:

- Ans 6aTapeun, COCTOSLLEN M3 OQHOTO akkymynstopa uav ogHoro 6,10ka, pekomeHAyeTcsl, YToObl Ha-
npshkeHve 3apsafa akkyMy/nsatopa He MpeBbiasio BEPXHIOW rpaHuly HanpshkeHus 3apsaga, YKa3aHHOro B
Tabnuue 2;

- AnA 6atapewn, COCTOsLLEN N3 HECKOTbKUX NOCNe0BaTeIbHO COeANHEHHbIX OANHOYHbIX aKKyMynaTOPOB
nnn 6710Kk0B, PEKOMEHAYETCA KOHTPOMPOBATL HanpshXXeHne Kaxaoro oTAeNlbHOro akkymynatopa wnun 6710ka,
4YTOObLI OHO HE NMPEBbIWANIO BEPXHUIA Npesien HanpshkeHns 3apaaa, ykasaHHblil B Tabnuue 2;

- AnsA 6aTtapen, COCTOALLEA M3 HECKONbKMX NOCneAoBaTeNlbHO COEeAVHEHHbIX OAMHOYHbIX akKyMynsaTo-
poB nnu 6710K0B, pekoMeHAyeTcs, YTobbl 3apsag nNpekpaliancs, Koraa BepxHuii npefen HanpshkeHns 3apaga
npeBbILWeH A5 060ro U3 0TAE NbHbIX akKyMy/IATOPOB UM G/IOKOB NyTEM U3MEPEHUS HANPSHKEHUIA KaXAoro
OTAE/IbHOro akKymynsatopa unm 61oka,

- AnsA 6arapew, cocTosieli U3 nocrnefoBaTe/lbHO COeANHEHHbIX akKyMynsTopoB uav 610koB, cobnoge-
HVe YCTaHOB/IEHHOTO 3HAYEHUS HANPSHXKEHUA 3apsfa He J0/MKHO cuMTaTbCsl 3alMTOoN 0T nepesapsasa;

- AnsA 6atapen, cocTosLei N3 nocnefoBaTelbHO COeAUHEHHbIX akKyMynIsSTOpPOB WAW 6/10KOB, akKyMy-
NATOPbI AO/KHbI UMETb 6IN3KMEe eMKOCTU, OfHY U Ty e KOHCTPYKLMIO, OAVH U TOT e XUMWUYECKWn cocTas 1
[OMXKHbI 6bITb N3rOTOBNEHbI OAHUM U3TOTOBUTENEM;

- pekoMeHayeTcs, YToObl HaNPsXKEeHUs Npu paspage akkymyiaTopos 1 6/10K0B He BbIXOAWN 3a npeaenbl
KOHEYHOro HarnpsixeHus, yCTaHOB/IEHHOIO U3rOTOBUTENIEM aKKyMY/ISATOPOB;

- ANs 6aTapem, COCTosAL e U3 nocnefoBaTeslbHO COeUHEHHbIX akKyMynsTOPOB UK 6/10KOB, B CUCTEMY
ynpasneHusa 6aTapeei fomxHa 6bITb BKIOUEHA cXeMa 6anaHCMpPOBKU akkyMynsiTOPOB.

5.6.3 MexaHunyeckas 3aluta 3/IeMEHTOB 1 KOMNOHEHTOB 6aTapel

B uenax npegoTBpalleHnsa NoBpexaeHns B pesynbTaTe Npasu/ibHOIO 1 nNpegnonaraemoro npegckasye-
MOro HenpasW/1bHOIO UCMOJ/Ib30BaHNA [0/1XHA ObITb NPefyCMOTPEHA MeXxaHnyeckas 3almTa ansa akkyMmynsaTo-
pOB. NX COEAMHEHNI 1 CXeM ynpaBneHns BHYTpW H6aTapen. MexaHuuyeckas 3almra MoOXeT ObiTb 0becneveHa
Koprnycom 6artapeun Uy Kopnycom KOHEYHOro NpoAykTa Ans 6atapeii, npefHasHavyeHHbIX 418 BCTpauBaHus B
KOHeYHbI NPOAYKT.

Kopnyca 6atapeii 1 oTCcekoB kopnyca YCTPOWCTBa A0/IKHbI 6bITb CNPOEKTMPOBaHbI TaknM 06pasoMm, YTo-
6bl AonyckaTb U3MEHEHME pa3MepoB akKyMynsTOpPOB BO BPEMS 3apsfa W paspsafa, kak pekoMeH[0BaHO U3-
roTOBUTENIEM aKKyMynsTOPOB.

[ns 6aTapeil, npefHasHa4YeHHbIX A1 BCTpaMBaHus B NopTaTMBHOE KOHeYHoe u3fenvie, npu nposege-
HMU MeXaHWYeCcKUX UCNbITaHuii cnegyeT npefycMOoTpeTb UCMbITaHUS ¢ BaTapeeli, ycTaHOB/IEHHOW B KOHEYHOM
nsgenuu.

5.7 TlnaH kayecTBa

M3rotosutens 6aTape|71 O0/1KEeH NoAroToBUTL N peasindoBaTtb N/1aH KayecTBa, KOTOprVI onpeaensaeT npo-
ueaypbl KOHTPONA MaTepuasioB, KOMNOHEHTOB, akKKyMy/iATOPOB 1 6aTape17| N oxBaTbiBaeT BCe CTagnn nNpous-
BOACTBaA KaXAo0ro tuna akkymynatopa namn 6aTapev|. M3roToBuTENN AOMXKHBI OLEHUBaTb CBOW TeXHOOornye-
CKne BO3MOXHOCTUN N BHEAPATb HeO6XO,CI,I/IMbIe MeXaHN3Mbl KOHTPO/1A 3a TEXHO/TIOTMYECKNMUM npoueccamu, Tak
Kak OHV BNUSOT Ha 6e30NacHoOCTb npoaykymn.

6 WcnbiTaHus Tvna n pasmep BbIGOPOK

McnbiTaHusi MpoBOAAT Ha akkyMynsiTopax wunu 6atapesix, ¢ AaTbl M3FOTOB/IEHWUS KOTOPbIX MPOLUIO He
6onee 6 Mec. C yUeTOM MX YnCNa, yKa3aHHOro B Tabnuue 1. BHYTpeHHee CONpOTUB/IEHWUE AUCKOBbIX akKyMy-
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NATOPOB HEOGXOAVMMO U3MEPSITL B COOTBETCTBUM C NPUOXKeHWEM D. JUCKOBbIe akKyMySiTOPbI C BHYTPEHHUM
COMNpOTMB/IEHNEM MeHee UM paBHbiM 3 OM crieflyeT UCMbITbiBaTb B COOTBETCTBUU € Tabnuueii 1. Ecnu He
yKa3aHo MHOE, UCMbITaHWs NPOBOASAT NpK TemMnepaTtype okpyxatowlei cpeabl (25 + 5) °C.

n punmevyaHne — YcnoBusi UcnblTaHnii npegHasHayeHbl TOMIbKO AN TUNOBbIX nUcnbITaHuii n He 0O3HayalT, 4YTo

MCMO/Ib30BaHNE M0 Ha3HAUEHUIO BK/IIOYAET B ce6si paboTy B aTUX ycoBusx. MNpesen 6 mec BBeAEH 4151 CPABHUMOCTU UC-
NblITaHU 1 HE 03Ha4aeT, YTo 6e30MacHOCTL akKyMyIsSiTOPOB 1 6aTapeit cHuxaeTcs nocne 6 mec.

Ta6nunya 1— O6beM BbIGOPKU ANSI TUNOBLIX UCMbITAHWUIA

Vcnbiranve Noymynsiop*a Bartapes
7.2.1 MpopomknTenbHblIi 3apag 5 —
7.2.2 YcTOlYMBOCTb KOpNyca Npu BbICOKOW TemnepaType — 3
7.3.1 BHellHee KOPOTKOe 3aMblkaHue 5 Ha Kkaxayt Temnepartypy —
7.3.2 BHeluHee KOPOTKOe 3aMblKaHue — 5
7.3.3 CBob6ogHOE nageHve 3 3
7.3.4 Tepmoyaap 5 Ha Kaxaylo Temneparypy —
7.3.5 PaspgasnusaHue 5 Ha kaxayt Temnepartypy —
7.3.6 Mepesapsag — 5
7.3.7 TlpuHyAUTENbHbIA pa3psg, 5 —

7.3.8 MexaHuyeckue ucnblTaHus:

7.3.8.1 BospgeiicTBrne Bubpauuu — 3
7.3.8.2 MexaHunueckunit yaap — 3
7.3.9 MNpuHyanTenbHOE BHYTPEHHEEe KOPOTKoe 3aMblkaHne0*'c) 5 Ha Kaxayto Temnepartypy —

D.2 N3mepeHne BHYTPEHHEro COMPOTUB/IEHUA HA MEPEeMEHHOM TOKe A5
[LVCKOBbIX 3/IEMEHTOB 3 -

“1Wcknoyasn ANCKOBble 3/1IEMEHTbI C BHYTPEHHVM conpoTuBrieHnem 6onee 3 Om.

b>lIcnbiTaHne AN OTAeNbHbIX CTpaH: TpebyeTcs TONbKO A1 NepeyncneHHbIX CTpaH*.

c*He npumeHseTca AN AUCKOBbIX N TNTU-MOHHBIX NOIMMEPHbIX aKKyMyISTOPOB.

d) Ans ucneiTaHnii, TpeGyowWwmx npoueaypy 3apsifa no 7.1.2 (npoueaypa 2): UCNbITLIBAKOT NO NSATb 3/IEMEHTOB Ha
Kaxayto Temneparypy.

* [epeuncneHne cTpaH nNpusBefeHo B NpumeyvaHun k 7.3.9. nepeuncneHne a) (nosicHeHne paspaboTumka CTaH-
napra).

Mo pe3ynbTatam aHanusa 6esonacHocTV No 5.6.1 A0/MKHbI GbiTb ONpefenieHbl KOMMOHEHTbI Lenu 3a-
WNTBI. KPUTWMYHbIE A5 3aliMTbl OT KOPOTKOTO 3aMblkaHUsi, nepe3apsifja U nepepaspsga. MNpu nposeaeHum
UCMbITaHNS Ha KOPOTKOE 3aMblkaHue criefyeT MOAeNMpPOoBaTh 0G0l BO3MOXHbBIA OAMHOYHBIN 0TKa3, KOTOPLI
MOXeT BO3HWKHYTb B LIeNu 3al1Thbl, BAUSIOLWEN Ha pe3y/ibTaTbl UCMbITaHWS HA KOPOTKOE 3aMblKaHue.

7 MeToabl UcnbITaHUA 1 TpeboBaHMA

7.1 Mpoueaypsbl 3apsafa 415 Lenei ncnoitaHus

7.1.1 Mepsas npouenypa

YKa3aHHy0 npoueaypy 3apsja npuMeHsoT K nogkiaccam, OT/IMYHbIM OT yKa3aHHbIX B 7.1.2.

Ecnu B HacTosleM cTaHAapTe He yka3aHo MHOe, akKyMynsaTopbl Unu 6atapeun AO/HKHbI 6bITb 3apsKeHbl
npu Temneparype okpyxatowei cpegbl (20 + 5) °C ¢ ncnonb3oBaHMEM MeTOAA, YKa3aHHOIO U3rOTOBUTENIEM.

[o Havana 3apsfa 6atapes Ao/HKHA ObITb pa3psikeHa NOCTOAHHbIM TokoM 0.2 /. A A0 3ajaHHOr0 KOHeuY-
HOro HanpspKeHus Npu Temnepartype okpyxatowei cpegbl (20 + 5) °C.

6



FOCT P M3K 62133-2—2019

7.1.2 BTtopas npouegypa

YKa3saHHylo npoueaypy 3apaga npuMeHsaIoT Tonbko K 7.3.1, 7.3.4. 7.3.5 n 7.3.9.

Mocne ctabunmsauun B TedeHne 14 14 4 npu TemnepaTtype oKpyxatLieli cpefbl, paBHON HanbonbLuei
1 HauMeHbLLel TemnepaTypam WUcnblTaHnli COOTBETCTBEHHO, Kak yka3aHo B Tabnuue 2. akkyMynsiTopbl 3apsi-
XatoT, MPUMEHNAS BEePXHUIA Npegen HanpshXeHns 3apsga n MakCUMasibHbIN TOK 3apaja, noka TOK He YMeHbLUNT-
ca o 0.05/, A. ncnonb3ya MeTof 3apsfa npu NOCTOAHHOM HaNpPsHKeHUN.

Ta6nunya 2— Ycnosus npoueaypbl 3apsga

BepxHuii npegen MakcuManbHblil TOK BepxHuii npegen HuxHuWii npegen
HanpsxeHusa 3apaja 3apafa TemnepaTypbl Npu 3apsge TemnepaTypbl npu 3apsge

YcTaHaBNMBaeT U3rOTOBUTESb akxyMynsTopa(os)

Mpumepbl paboyein 30HbI ANA 3apsfa W paspsga npuBefeHbl Ha pucyHkax A.l n A.2 npunoxeHus A.
B Tabnuue A.1 npunoxexHns A nprBeAeH CNMCOK BAPUAHTOB XMMUYECKOro cocTaBa INTU-MOHHBIX akKyMyns-
TOPOB W NPUMepbl NapaMeTpoB paboynx 30H.

Mpepoctepexenne— TP NCMbITAHUAX, MNPUBEAEHHbIX B HACTOAWEM PA3AENE.
NCNONb3YHKOT NPOUEAYPbI, KOTOPbIE MOTYT NMPUYNHUTL BPEQ, ECNN
HE BYAYT MPUNHATBI COOTBETCTBYOLWME MEPbI MPEAOCTOPOXHOCTN.
NCNbITAHNA OO/DKHBI MPOBOANTL TONIbKO KBATNO®UNLINMPOBAHHbBIE N
OMbITHBIE CANEUMANNCTDbI, NCMNONMb3YOWNE HAONEXALWYHO 3AWLNTY.
OnA NPEAOTBPAWEHNA OXOroB C/NEAYET COB/MOAATL OCTOPOXX-
HOCTb B OTHOWEHUN TEX AKKYMYNATOPOB W/ BATAPEW, KOPMYCA
KOTOPbIX MOIYT B XOAE UCMbITAHU HATPEBATLCHA CBBbILWE 75 °C.

7.2 Wcnonb3oBaHue NO Ha3HaA4YeHUK

7.2.1 MpoAoNXKNTENbHbIV 3apaa (akkyMynATOPOB) MasibiM TOKOM

a) TpeboBaHus

MpoAoMKUTENBHBIV 3apas MasibiM TOKOM HE JO/IKEH NPUBOAUTL K BOCMIAMEHEHWIO UW B3PbIBY.

b) WcnbitaHne

MONHOCTbIO 3apsHKEHHbIE akKyMyATOPbI MOABEPraloT 3apsaay B TeueHne 7 CyT. MCMob3yst MeTos 3apsja
CO 3HAYEHUSIMU TOKa W CTAHAAPTHOIO HANPSHXKEHUS, YCTAHOB/IEHHbIMW U3TOTOBUTENEM.

¢) OueHka KpuTepueB COOTBETCTBUSA

OTcyTCcTBME BOCN/IAaMEHEHWS, B3pbIBa, TEUM 31eKTpouTa.

7.2.2 YcTolumBOCTb Kopnyca (6aTapen) Npu BbICOKO TemnepaTtype okpyxatuieii cpegbl

a) Tpeb6oBaHus

BHYTpeHHME KOMMOHEHTbl 6aTapei f0/MKHbI BO BPEMSI aKcnayaTauun 6biTb CTOWKMMUW K BO3AENCTBUIO
BbICOKMX TemnepaTyp. OTo Tpe6oBaHMe NPUMEHSIOT TObKO K 6aTapesM € INTbIM KOPMNyCOM.

b) Wcnbitanne

MoNHOCTbIO 3apsKeHHbIE B COOTBETCTBMM C NEPBOIA NpoLieaypoii no 7.1.1 6atapeun noagepratT BO3eii-
CTBUIO YMEPEHHO BLICOKOI TEMMNepaTypbl 415 OLLEHKN COXPaHEeHMs LeIoCTHOCTM kopnyca. batapeto nomela-
10T B KOHBEKLIMOHHYIO TepMokamepy ¢ TemnepaTypoii (70 + 2) °C. batapeu BblfepXuBaloT B TepMmokamepe B
TeyeHue 7 4, Noc/e Yero UxX BbIHUMAIOT W BbIAEPXUBAIOT 4,0 AOCTMKEHUS UMW KOMHATHOI TemnepaTypbl.

¢) OueHKa KpuTepueB COOTBETCTBUSA

OrtcyTCcTBUE CbVI3VIL|eCKOI'O NCKaXXeHNA Kopnyca 6aTapeV|, npmeBogALlero K 06HaXeHuo BHYTPEHHNX 3a-
LWTHBIX KOMMOHEHTOB U akKKyMynATOPOB.

7.3 Tlpepckasyemoe Henpasu/ibHOE MUCMNOMb30BaHne

7.3.1 BHelHee KOPOTKOe 3aMbikaHne (akKymynaTopbl)

a) Tpeb6oaHus

KopoTkoe 3amblkaHne NoMoXUTENbHOMO U OTPULATENIbHOMO BbIBOLOB akKyMynaTOPOB NpW BbICOKOWN TeM-
nepatype He [0J/IXHO NPUBOAUTL K UX BO3rOPaHWio v B3pbIBY.
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b) WUcnbiTaHne

MOMHOCTLIO 3apshXeHHble B COOTBETCTBUM CO BTOPOW npoLeaypoi no 7.1.2 akkyMynATopbl XpaHAT npu
TemnepaType okpyxatuei cpegpl (55 + 5) °C. Mocne ctabunusaummn B TeyeHve oT 1 40 4 4 v BbIAEPXKA NpK
Temnepartype okpyxatolleli cpegpbl (55 + 5) °C akKyMynsaTop 3aMblkaloT HAKOPOTKO NMYyTEM COEAUHEHUS NOJIO0-
XWUTENbLHOIo 1 OTPULATE/IbHOTO BbIBOAOB BHELUHUM MPOBOAHUKOM C MOJIHbIM conpoTuenexHmem (80 = 20) MOM.
AKKYMY/IATOPbI UCMLITLIBAIOT B TEYEHUE 24 4 UMK 4,0 TeX Mop. Nnoka Temneparypa Kopryca He yMEHbLUUTCA Ha
20 % OT MaKkcMMasibHOW AOCTUTHYTOM, B 3@BUCMMOCTUN OT TOrO, YTO NPOU3OLLIIO paHee.

c) OueHka KpUTepues COOTBETCTBUSA

OTcyTCTBME BOCM/IaMEHEHNS, OTCYTCTBME B3pbIBA.

7.3.2 BHellHee KOpOTKoe 3aMblkaHue (baTapen)

a) TpeboBaHus

KopoTkoe 3aMblkaHne NOMOXMTENBHOMO U OTpULATENIbHOTO BbIBOAOB HaTtapen He JO/MHKHO NPUBOAUTHL K
MX BO3rOpPaHuIo UNu B3pbIBy.

b) VcnbiTaHne

MOMHOCTLIO 3apsXXeHHble B COOTBETCTBMM C MpoLedypoit no 7.1.1 6atapen xpaHAT npu TemnepaTtype
oKpyXatoLei cpeabl (20 + 5) °C. 3ateM H6aTapen 3aMblkaloT HAKOPOTKO NyTEM COeAUHEHUS MOMOXUTEIbHOTO
1 OTPULLATESIbHOrO BbIBOAOB BHELUHUM MPOBOAHUKOM C MOJIHbIM conpoTussieHnem (80 + 20) MOm. BaTapeun uc-
MbITbIBAIOT B TEYEHME 24 4 UM [0 TeX Mop. Nnoka remneparypa Koprnyca He CHU3UTCA Ha 20 % No OTHOLIEHUIO K
MakKCUManbHoOl LOCTUTHYTOM TemnepaType, B 3aBUCMMOCTM OT TOFO, YTO NMPOM30LL/I0 paHee. OfHaKo B CyyaB
6bICTPOro CHMKEHNA TOKa KOPOTKOrO 3aMblKaHus 6atapes [o/HKHa ocTaBaTbCs Nnog HabngeHnem B TedeHune
ewe 14 nocsne Toro, Kak TOK JOCTUrHET HauMeHbLUEero 3Ha4yeHUsl yCTaHOBMBLUEroCA B KOHLe COCTOAHUSA. O6bIy-
HO 3TO OTHOCHIT K YC/I0BUIO, KOTAa HanpshKeHue Ha OAWH akkyMynaTop (TO/bKO B Cryvyas nocnefoBaTtesisHO
COeMHEHHbIX akkyMynaTopoB) B 6atapee HWxe 0.8 B 1 ymeHbllaeTcs meHee yeM Ha 0.1 B B TedyeHune 30 MUH.

MepeA NnpoBeAeHNEM UCMbITAHUS HA KOPOTKOE 3aMblKaHne Heo6X0AMMO UMUTUPOBATL EAVHUYHBIA OTKa3
B Lenu 3awuTbl pa3psaga Ha 1—4 o6pasuax u3 nsatu (B 3aBUCUMOCTY OT CXEMbI 3aLKTbl). EANHUYHBIA OTKa3
NpUMeHseTCs K 31eMeHTaM KOMNOHEHTHOW 6a3bl 3awuThl, TakuM kak MOT-TpaH3ncTop (MoaynpoBOAHWKOBbIN
nonesoi TpaHsuctop, MOSFET), nnaskuii npeAoxpaHnTesb, TEPMOCTAT UM TEPMUCTOP C NOMOXUTE NbHbLIM
TemnepaTypHbIM KoadhcuuneHTom (PTC).

MpumeyaHune — NprumMepbl YyCNOBUI NHNYHBIX OTKA30B B CXeMe 3allnTbl paspaga MoryT BkaoYaTh B cebs 3a-
MblKaHWe Ha paspsgHoM MOTI-TpaH3ucTope Uu Ha NpefoxpaHuTene, UK Ha APYTroM 3alUTHOM yCTpoiicTBe. 3aluTHble
yCTpOiiCTBA, KOTOPblE COOTBETCTBYIOT TPE6OBAHNAM MPUMEHUMbIX CTAHAAPTOB Ha KOMMOHEHTbI, yKa3aHHbIX B NpuUioxe-
HUW F. NN 3NEKTPOHHbIe CXEMbI, pacCUMTaHHble Ha (hYHKLMOHaNbHYI0 6€30NacHOCTb, He MoABeprawT MMUTALMKN YCI0BUIA
€MHNYHOTO OTKasa.

c) OueHka KpuTepueB COOTBETCTBUA

OTcyTCTBME BOCNIAaMEHeH)s, OTCYTCTB/E B3pbIBa.

7.3.3 CBobogHoe nageHune

a) TpeboBaHus

MapeHne akkymynaTopa wnn 6atapen (Hanpumep, ¢ NOBEPXHOCTU CTONA) He AO/HKHO NPUBOAUTL K BO3-
ropaHuio Unu B3pbIBy.

b) VcnbiTaHus

VcnbiTaHne Ha cBo604HOE MajeHue NPOBOAAT Mpy TemnepaType okpyxawuei cpegbl (20 + 5) °C Ha
MO/IHOCTBIO 3apSXXEHHbIX B COOTBETCTBUM C NepBOVi npoueaypoii no 7.1.1 akkymynatopax wiun batapesx. Kax-
[blA akKyMynaTop unm kaxayo 6atapeto Tpu pasa cbpacbiBaloT C BbICOTbl 1 M Ha GETOHHbIV NoN TakuM 06-
pa3om. 4To6bl BO3AelCTBME yAapOB Obl/I0 B CAyYaiiHOW opueHTauuu.

Mocne ncnbiTaHna akKyMynsaTopbl Uy 6aTapen BblgepXMBAOT He MeHee 14 1 NPOBOAAT UX BU3yasib-
HbIli OCMOTP.

c) OueHka KpuTepueB COOTBETCTBUA

OTCcyTCTBME BO3rOpPaHNa 1 B3pbiBa akKymMy/siTOPOB uan 6aTtapeil.

7.3.4 Tepmoygap (akkymynsiTopsbl)

a) TpeboBaHus

Bo3gelicTBue aKCTpeMasibHO BbICOKMX TeMNepaTtyp He A0/KHO Bbi3biBaTb BO3rOPaHNA Man B3pbiBa.

b) WcnbiTaHus

MoNHOCTLIO 3apsXeHHble B COOTBETCTBMM CO BTOPOW mpoueaypoi no 7.1.2 akkymynaTopbl nomeLiaioT
B TepMoOKaMepy C eCTeCTBEHHOI WV NPUHYAUTENbHON KOHBEKLMel Bo3fdyxa npu temnepatype (20 = 5) °Cn
BblAepxmBaloT 1u. 3arem Temnepatypy B TepMoKaMepe NaasHO yBeNMUMBaloT co ckopocTbio (5 + 2) °C/MuH
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fo Temnepatypbl (130 = 2) BC. AKKYMYyNsiTOPbl BblAEPXMBAIOT MNpuW 3TOiN Temnepatype B TedeHne 30 MUH. 1
ucnblTaHNe npekpaLLatoT.

c) OueHka KpUTEepueB COOTBETCTBUSA

OTcyTCTB/E BO3ropaHns 1 B3pbiBa akKyMynAaTOpOB.

7.3.5 Pa3pasnnBaHue akkyMysiaTopoB

a) Tpeb6oBaHusA

CunbHoe caasnvBaHne akkymyisitopa HO AO/IKHO MPUBOAUTL K €r0 BO3ropaHuio Uan B3pbIBy.

b) VcnbiTaHus

Kaxablii NO/THOCTLIO 3apsXKEHHbIVE B COOTBETCTBMM CO BTOPOW npoueAypoli no 7.1.2 akkymynaTop cpasy
nocne 3apaga CxKMMatT MexXay ABYMS NI0CKMMU NOBEPXHOCTAMU NPy TeMNepaType oKpyxatollei cpeabl.

Ycunue pna  pasfaBnvBaHus MpUKNafbiBaloT YCTPOWCTBOM, oO6ecneyvBaloWum ycunve cxaTus
(13 £0.78) kH. NcnbiTaHve 3akaHuMBalOT NOC/E OAHOKPATHOTO MPUIOKEHNA MAKCUMaIbHOTO YCUIMA MW Npn
pes3koM nafleHnn HanpsHXxeHua Ha OfHY TPeTblo YaCTb OT NepPBOHaYaIbHOro 3HaYeHUs HanPsHXXEHUs akkymyns-
Topa. nocne Yero ycunve copacoisator.

Cxartue UMINHAPUYECKNX U MPU3MATUYECKUX aKKyMy/IATOPOB NPOBOAAT Takum 06pas3om, 4Tobbl UX Npo-
[onbHasn ocb 6bina napannensHa NA0CKol NOBEPXHOCTU CXUMALOLWEero ycTpoiicTea. VcnbiTaHne npusmaTuye-
CKMX aKKyMy/IATOPOB MPOBOAAT TOMbKO MO LUMPOKOI CTOPOHE akKkymynaTopa.

[nckoBble akKyMynaTopbl JO/DKHbI ObITh pasfasieHbl NPUIOXKEHNEM YCUIUA K UX NJOCKAM NOBepX-
HOCTAM.

c) OueHka KpuTepues COOTBETCTBUSA

OTCyTCTBUE BO3rOpaHUs 1 B3pbiBa akKyMy/1ATOPOB.

7.3.6 Mepesapas

a) Tpeb6oBaHus

3apsg B TeyeHne 601e0 ANVNTENBHOTO Nepuoga, YeM YCTaHOB/IEHO U3rOTOBUTENIEM, HE JO/MKEH BbI3bl-
BaTb BO3rOpaHUs Uy B3pbiBa akkyMynaTopoB v 6atapei.

b) VcnbiTaHus

VcnbiTaHHO NPoOBOAAT Npu TemnepaType OKpyxawwei cpegpl (20 £ 5) °C. Kaxpgas ucnbityemas 6a-
Tapes A0/XHa 6bITb paspskKeHa NoCcTOAHHbIM TokoM 0,2 /, A 4,0 KOHEYHOTr0 paspaAHOro HanpsKeHus, ycra-
HOBJ/IEHHOTO M3roToBUTENEM. 3aTeEM UX NoABepratoT 3apsy NoCTOSAHHbIM TOKOM 2.0 /, A ¢ UCNO/Ib30BaHNEM
MCTOYHVKA MUTaHWUSA, KOTOPBbIN:

- UmeeT HanpseHue B 1.4 pasa Bbllle BEPXHEro NpefeibHOro HanpsXxeHus 3apsga, yCTaHOB/IEHHOTO B
Tabnuue A.1 (Ho He npesblwatoLwero 6.0 B), A1 04MHOUYHBIX aKKyMYNATOPOB UK 6/10KOB akKyMynAaTOPOB Un

- UMeeT HarnpshkeHne B 1,2 pa3a Bbllle BEpPXHEro npefesnbHoro HanpsxeHusa 3apaga, yctaHOBIEHHOro
B Tabnuue A.1, U3 pacueta Ha O4UH akKyMynsTop ANs 6atapei ¢ HeCKO/IbKMMUK Noc/iefoBaTe/lbHO COeANHEH-
HbIMW akKymynsaTopamu n

- cnocobeH nogaepxuneatb Tok 2.0 /, A Ha NMPOTSHXEHUN BCErO UCMbITAHNA UK A0 AOCTUXKEHNA Tpebye-
MOTO HanpsKeHns.

K kaxpov ncnbiTyeMoi 6atapee go/mkHa 6bITb NpUKpensieHa Tepmonapa.

[ns 6atapeii ¢ Kopnycom TemnepaTypy M3MepsoT Ha Kopnyce 6aTapeun. McnbitaHne npofosxatoT [0
TeX Mop. Noka Temnepartypa BHELIHEro koprnyca He AOCTUIHET YCTaHOBUBLLUXCS COCTOSIHWI (M3MEeHeHne me-
Hee 10 °C B TedeHne 30-MMHYTHOTO Nepuoga) Unu 4OCTUTHET TemnepaTypbl OKpyXatloLleli cpefpl.

c) OueHka KpuTepmeB COOTBETCTBUSA

OTcyTCTBME BO3ropaHns 1 B3pbiBa.

7.3.7 NpuHyanTenbHbll pa3psas (akkymynaTopsbl)

a) Tpeb6oBaHusA

AKKYMYNATOP JO/KEH BblAEPXMBAaTb U3MEHEHNE NONAAPHOCTY 6e3 BocniaMeHeHuss v B3pbiBa. B 6arta-
pee Wau cucteme AoMyckaeTCcs UCNOMNb30BaTh 3aLiMTHOE YCTPOCTBO.

b) WcnbitaHns

OAVHOYHBIN aKKyMynAaTOp AO/KEH ObITb PA3PSKEH A0 HUXKHErO NpesesibHOro PaspsaaHOro HanpsHKeHus,
YCTaHOBJ/IEHHOIO U3roTOBUTE/IEM akKymynaTopa.

PaspshxeHHbIli akkyMynsTop 3aTem nogsepratT NpuHyauTensHoOMY paspsgy Tokom 1 1. A ao goctuxe-
HMA HaMpsHXeHWs, PaBHOrO 3HAYEHWIO BEPXHETO npefena HanpsXxeHus 3apsga co 3HakoM MuHyc. Obwas npo-
[OMKNTENBHOCTb UCNBITAHUIA HA NMPUHYAUTENBHbBIN pa3pag coctasnset 90 MUH.

Ecnv HanpsixeHve npu paspage ocTuraeT ykasaHHOro 3HauyeHNs B TeYeHne NPOoLo/IHKUTETbHOCTU UCTIbI-
TaHWA. UCNbITaHMe NPOAO/IKAT NPU NOAAEPXaHNN 3TOTO HaNPsSXEHUA, yMeHbLlas TOK Ha OCTaBLUYCA YacTb
BpeMeHu ucnbiTaHns (CMm. npumep 1 Ha pucyHke 1).



FOCT P M3K 62133-2—2019

Ecnun HanpsikeHue paspsifjia He JOCTUraeT yka3aHHOro 3HaYeHUs B TeYeHWe NPOAO/MHKUTENbHOCTU UC-
MbITAHWSA. UCMbITAHWE JO/MKHO GbiTh NPEKPALLEHO MO AOCTUXEHUIO NPOAO/MKUTENBHOCTH UCMbITAHNUSA (CM. Npu-

Mep 2 Ha pucyHke 1).
00 DK MG K siinbIravmid, L n

N yuH L41bHOTa « MYbIHUN

MpumeuaHune — KpuBble, NokasaHHble Ha PUCYHKE 1. ABNSIOTCA NPOCTO NpuMepamu, T.K. KpuBble (Kpome ropu-
30HTA/ILHOTO Y4acTKa) MOTyT 6bITh HEJIMHENHBIMU UN NPAMbBIMU.

PucyHok 1 — BpemeHHas fuarpamma npyHyguTenbHoro paspsga

c) OueHKa KpUTepueB COOTBETCTBUS
OTCyTCTBME BO3ropaHusl 1 B3pbiBa.

7.3.8 MexaHuuyeckne ncnoiTaHmsa (batapen)
7.3.8.1 Bubpauus

a) TpeboBaHus
Br6pauys, Bo3HMKalOLWAas Npy TPAHCMOPTUPOBaHMM 1 3KCNyaTaumu, He A0/KHA Bbi3biBaTb TeUb 3/1EK-

TpoNuTa. BOo3ropaHue uan B3pbIB.

b) VcnbiTaHne

MonHocTbIO 3apsXeHHble B COOTBETCTBUM C npoueaypori no 7.1.1 6aTapen f0/KHbI 6bITb HAAEXHO 3a-
KpenseHsbl Ha nnaTgopme BubpocTeHaa 6e3 nepekoca TakMMm 06pa3om, YToObl TOYHO NepefasaTtb BUOGpaLuIo.
McnbiTyemble 6aTapen AO/MKHbI ObiTb NOABEPrHYTbl CYHYCOWAAbHON BUMOpauMn B COOTBETCTBUM C Tabnu-
uer 3. YkasaHHbI LMK NOBTOPAOT 12 pa3 B TeuyeHne NpumMepHOo 3 4 ANS KaXAoro n3 Tpex B3aviMHO nepneH-
OVKYNSAPHbIX NoNoXeHuii 6atapen. O4HO M3 HanpaBeHWA JOMKHO ObiTb NEPNeHANKYIAPHO K NOBEPXHOCTM,
Ha KOTOPOI pacrnonoxeHbl BbIBOAbI.

Ta6nuuya 3 — Ycnosusi UCNbITaHMIA HA BO3A4eliCTBMe BUGpaLmu

AvanasoH yacTorT, 'y MpoAoONXKNTENBHOCTbL UMKIa
o Yucno
Amnnutyga norapucMuyeckoin pasBepTkn Ocb
ar o (7 FTy—200 ry—7ru) Lwce
h=7ruy 2 Al* 185 X 12
h 3 S=0.8mMm Y 12
MpnbnnsntenbHo 15 MuH
3 U =200 Ty A2 z 12
n obpartHo k yactote /, =7 'y CymmapHo 36

MpumevyaHune — AMNanTyaa Bubpaumn — aTo MakcuMasnbHOe abCoMOTHOE 3HAYEHNE CMELLLEHNA UIN YCKO-
peHusi. Hanpvmep, aMnauTya cmelernns 0.8 MM COOTBETCTBYET CMELLEHMIO OT NWKa A0 nuka 1.6 mm.

f\. U — HUXHAS 1 BepxHss yacToTsl; 2. /3— vacToTel nepexoga (/2 = 17.62 'y, /3= 49.84 'y); Al. A2 — yckope-
Hue amnautyabl (A2 =8 gn): S — cMelyeHne aMnanTyabl.
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c) OueHka KpuTepres COOTBETCTBUSA

OTcyTCTBUE BO3rOpaHuvs, B3pbiBa, paspbiBa, TeUn 31eKTponuTa nnn cépoca gaBneHus.

7.3.8.2 MexaHuueckuin yaap

a) TpeboBaHus

Ypaapbl, MetoLme MecTo B npoLecce aKcnayaTauun uin TpaHCNopTMPOBaHWS, He AO/KHbI NPUBOAUTD K
BO3rOpaHuio, B3pbIBY WK Teun anekTponuTa. MNpu JaHHOM WCNbITaHUM UMUTUPYIOT rpy6oe BO3geicTBme npu
TPaHCNopPTUPOBaAHUY U UCNOIb30BaHUN.

b) VcnbiTaHus

MoNHOCTBIO 3apsKeHHbIE B COOTBETCTBUM C NpoLeaypoit no 7.1.1 6atapen 3akpennsoT Ha ucnbitaresb-
HOM 060pYyA0BaHUN C UCMOIb30BAHNEM XECTKOW pamMbl, KOTOPOI 3aKpPensioT BCE MOHTaXHble NOBEPXHOCTW
akKymynsaTopos wnu 6atapeii. Kaxenyto ncnbiTyemyto 6atapeto nogsepratwT ygapam Tpex BUA0B. Yaapbl Npo-
BOAAT B K&XXAOM 13 Tpex B3aMMHO NeprneHAnKyNSpHbIX HanpasieHuii; obliee uncno ygapos — 18. Ans kax-
[0ro ygapa npUMeHsoT napameTpbl, YCTaHOB/EHHblE B Tabnuue 4.

Ta6nuua 4 — MNapameTpbl MEXAHUYECKNX YAAPOB

NcnbiTyemblit Jlnxoeoe yckopeHue. AnnTenbHoOCTb Yucno ypapoo
dopmMa BOJIHbI
o6pasey nMmnynbca, mc Ha NO/I0BUHY OCK
Batapeu MonosuHa cuHycoungbl 150 gn 6 MC 3

c) OueHKa KpuTepmeB COOTBETCTBUA

OTcyTCTBME TEUM INEKTPOIMTA, COpOca AaB/eHNs, pa3pbiBa, B3pbiBa W BO3rOpaHus.

7.3.9 OUOHKa KOHCTPYKUMUU. MprUHYANTENbHOE BHYTPEHHEE KOPOTKOE 3aMblKaHWe (aKKyMynaTopbl)

a) Tpeb6oBaHus

WcnbiTaHne Ha NpUHyAMTEeNbHOE BHYTPEHHEE KOPOTKOE 3amblkaHue AN LWIUHAPUYECKUX U Npu3matu-
YeCKMX akKyMynsTOpOB He [I0/IXHO BbI3blBaTb BOCM/IAMEHEHUSA. V3rOTOBUTENN akKyMyNSTOPOB JOJIXHbI CO-
XpPaHWTb OTYET O COOTBETCTBUM 3TUM TpeboBaHNAM. OLEHKY HOBOI KOHCTPYKLMUK AO/KEH NPOBOAUTL M3rOTO-
BUTE b aKKyMY/IATOPOB UM CTOPOHHWIA UCNbITATE bHbIA LEHTP.

NMpumMmeyvyaHue — ITo UCTIbITAHWNE NPUMEHSIOT TO/IbKO BO ®paHuun. AnoHun. Kopee u LLIBeliLapum, Takxe OHO He
TpebyeTcs A5t NMUTUAR-UOHHBIX NOJIMMEPHbIX aKKyMY/ISTOPOB.

b) Wcnbitanns

WcnbiTaHne Ha NpYHYyAUTENbHOE BHYTPEHHEE KOPOTKOE 3aMblKaHne NpoBOAAT B kamepe B COOTBETCTBUM
CO cnegyoLmmmn npouesypamu.

1) Ywncno obpasuos

3TO MCnbITaHWe AO/HKHO NPOBOAUTLCA HA MATU INTUA-MOHHBIX aKKyMy/IATopax Ha Kaxayt Temnepatypy
UCMbITAHWIA.

2) Mpouepypa 3apsga

i) KoHpuunoHupylowmii 3apsg, n paspag,

O6paszel, foMmKeH ObiTb 3apshkeH Mpu TeMnepaTtype okpyxawLlei cpegbl (20 + 5) °C B cOOTBETCTBUU
C pekoMeHAauueln n3rotosutens. 3atem obpasel, paspskaloT npu Toi xe TemnepaType MOCTOSHHbIM TOKOM
0,2 /, A [,O KOHEYHOTO HanpPsHXXeHUs, YKa3aHHOIo NU3roToBUTENEM.

i) Mpoueaypa BblAEPXKN

McnbiTyeMblli akkyMynsaTop BblAepXMBaKOT B TeuyeHne 1—4 4 npu TemnepaType OKpyXatwLiein cpegbl,
ycTaHoB/eHHOl B Tabnuue 5.

Ta6nuuya 5— Temnepartypa okpyxatwLiei cpefibl 4151 NPOBEAEHUS UCMbITAHUIA akKyMynsaTopoB3)

MyHKT ucnblTaHnii VcnbiTaHua Npu HU3KUX TemnepaTypax. *0 McnbiTaHWs nNpu BbICOKMX TemnepaTtypax. "C
b) 2) ii) 10+2 45 +2
b)2)iv) 102 45 +2
b) 3)i) A 5+2 50 +2
b) 3)ii)A 10 5 45 +5

a) MicnbiTaHne NPoOBOAAT, UCNONb3Ys YCNO0BUSA, NPUBEAEHHbIE B Tabnuue 2.
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iii) Temnepatypa okpyxatoLleli cpeapl

iv) Mpoueaypa 3apaga 415 UCMbITAHUA Ha NMPUHYAUTENbHOE BHYTPEHHEE KOPOTKOE 3aMblkaHne

McnbiTyeMblii akkyMynsiTop AO/KeH 6bITb 3apshKeH Npy TemnepaType okpyxatoLei cpefbl, ykasaHHOW B
Tabnuue 5, Npu BepxHeM npegesibHOM HanpshXXeHnn 3apsfa NoCTOAHHBbIM TOKOM, YKa3aHHOM M3roTOBUTENEM.
Korga pocTuraeTtcst BepxHee npejesibHOe HanpshkeHue 3apaga, 3apsaf npoAos/HKatoT npyu NOCTOSSHHOM Hanps-
XEeHUN [0 Tex Nop. Noka 3HayeHue Toka 3apsaga He cHuanTtcea go 0,05 /, A.

3) CxaTue cnupasibHO CKPYTKM 3/1EKTPOAOB C YCTAHOB/IEHHOW HUKENEBOI YacTuLei

Ona vcnbiTaHus Heo6xoAMMbl kamepa C KOHTPO/IMPYeMOi TemnepaTypoil 1 cneunanbHoe npeccoBoe
obopygoBaHue.

[BnxyLiancsa yacTb NpeccoBoro 060pyAoBaHns fO/MKHA ABUraTbCA C NOCTOAHHON CKOPOCTbIO U HeMep-
NIEHHO OCTaHaB/IMBaTbLCA NPV 06HAPYXXEHUN BHYTPEHHEr0 KOPOTKOrO 3aMblKaHus.

i) MoaroToBka K UCMbITaAHWIO

A. TemnepaTypy Kamepbl perympytoT, kak ykaszaHo B Tabnuue 5. IHCTpykuun no nogrotoeke o6pasLos
npuBefeHbl B pasgene A.5 n Ha pncyHKalLX A.6 n A.9 (npunoxexne A). MeLloYyek 13 alloMUHUEBON TaMUHMPO-
BaHHOM DONbIM C HaxoAsALWencs B HeM CNMpasibHON CKPYTKOl 3N1EKTPOA0B U YacTuLel HUKeNs JO/IKeH 6biTb
noMeLLeH B kKaMepy W BblaepxaH B Heli B TeueHne (45 = 15) MuH.

B. CKpyTKy 3N1eKTpoAOB cnefyeT BblHYTb U3 TePMETUYHON YNakoBKU M NPUCOEAVHUTL BbIBOAbLI ANSA W3-
MEPEHUSI HaNpPsHXXEHUs U TepMonapbl M3MepeHns TemnepaTypbl Ha NOBEPXHOCTU CNUPanbHOl CKPYTKW. 3aTem
CKPYTKY 3/1€KTPOA0B yCTaHaB/IMBAIOT MO NpeccoBbiM 060pyAoBaHMeM, y6eanBLUNCh, YTO TOYKa pa3MeLLeHns
HVKeNeBON YacTuLbl HAXOANTCS MPSAMO MO HUM.

UT06bI MpeaoTBpaTUTL MCMapeHne 371eKTPonMTa, HeobxoaMMo 3aBeplnTb paboTy B TeueHne 10 MuH
nocsie BbIEMKN CKPYTKM 3N1EKTPOAOB U3 Kamepbl 471 TEPMOKOHANLMOHUPOBAHNS U A0 3aKPbITUA ABepLbl Ka-
Mepsbl, rae HaxoauTca 06opyfoBaHNe NPeccoBKU.

C. 3atem cnegyeT CHATb U30NALMOHHbIN NCT 1 3aKPbITb ABEPLLY Kamepbl.

ii) BHyTpeHHee KOpOTKOe 3amMblKaHune

A. VicnbiTaHns cnegyeT Havyatb, npeABapuTenbHO ybeamBLIUCh, YTO TeMnepaTypa NoOBEPXHOCTU CKPYT-
KW 3N1eKTPOA0B COOTBETCTBYET TpebyeMOMy 3HaueHno Tabamupl 5.

B. HwxHAS NoBepXHOCTb NOABWXHOM YacTW NPeccoBoro 06opyaoBaHna (T. e. npucnocobneHve ansa Ha-
XaTusa) BbINOTHEHA U3 HUTPUIBHOTO Kayuyka Wan akpuioBOro noavmMepa, KOTopblii HAHOCAT Ha CTepXeHb U3
Hepxasetoweli ctanu pasmepom 10 * 10 mm. leTanu npucnocobaeHnin ANa HaxaTus nokasaHbl Ha PUCYHKe 2.
HWXHAS MOBEPXHOCTb, MOKPbITAA HUTPU/IbHLIM Kay4yykoM, nNpegHasHayeHa Ansa UChbITaHns UUANHAPUYECKNX
aKKyMynATOpoB. 15 UCMbITAHUA NPU3MATUYECKUX akKyMY/STOPOB Ha HUTPUSbHbIA Kay4yyk HAHOCAT akpuio-
BYIO CMOJ1y Ha y4acTOK pa3mepoM 5><5 MM (TONLWMHA NOKPLITUS —2 MM).

MprcnocobneHne ANs HaxaTua nepemeLlatoT BHA3 CO CKOpocTbio 0.1 mm/c, npy aTOM cnefyeT KOHTPO-
nmpoBaTtb HanpskeHve akkymynatopa. Korga obHapyXeHOo najeHvie HanpsKeHWs, Bbi3BaHHOE BHYTPEHHUM
KOPOTKUM 3amblkaHVeM, fasibHelillee onyckaHue npucrnocobaeHns ANs HaxaTus Hemef/IeHHO npekpaliaoT
1 yAepXvBatoT ero B 3ToM nosioxeHun B Tedenune 30 ¢, nocne Yero AasneHne copacbiBatoT. HanpsxeHue cne-
AyeT KOHTPO/MpoBaTb CO CKOpPOCTbO 6onee 100 pas/c. MageHne HaNpsXeHUs No CPaBHEHWUIO C HavyaslbHbIM
6onee yem Ha 50 MB ABNseTcs KpuTepuem TOro, YTO BHYTPEHHee KOpOTKoe 3aMblkaHue npousowno. Ecnu
ycunmne Haxatua gocturaet 800 H gns unnuHgpuyeckoro akkymynsatopa wam 400 H — gns npusamaTtnyeckoro
akKymynaTopa paHee nafeHvus HanpskeHus Ao 3HaveHns 50 MB, ganbHeiwee onyckaHne npucnocobnexHus
ANS HaXaTna HEMeIeHHO npekpalatoT.

c) OueHKa KpuTepues COOTBETCTBUSA

OTcyTcTBME BOcnnaMeHeHusi. Ecnv BocnnameHeHns He Npou3oLwLso, 3an1cbiBaloT ycuame, npu KOTopoM
NPOM30LWI0 BHYTPEHHEE KOPOTKOE 3aMblkaHue.
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LnntapuyecaA
HHTPUNBHUIA KKYYyX
(f-2)
TelpAoOTHAN
<M1CO781B-1.TanA)
HHTPM/IKHB I MKy UyK
MpwwTrmekma b R

<f-2)

AXPpLIXEL* TKUMHEPC6* 8 HU, f-Z)

CnepyeT Nonoxku* HA OKpyny MMKTPOLO0»
OM Crov MbIMAHUAVOA NEHTbI

PucyHok 2 — Mpucnoco6neHne Ans Haxatvs

8 WHdopmauus o 6e3onacHOCTH

8.1 O6WMO NOM0XEHUs

MprYMeHeHe NOPTaTUBHBLIX FrEPMETUYHbIX IMTUEBbLIX akKKyMynATopoB u 6atapeii (0cobeHHO C HapyLue-
HUEeM npasu aKcnyatauumn) MoXeT OblTb OMacHbIM U MOXET NPUYUHUTL Bpes. 3rotoBuTenn akkymyniato-
poB 06s3aHbl 06ecneunTb NpefocTaB/ieHne MHPOpMaUMK O NpefesibHbIX 3HAUYEHUSX TOKa, HanpsHKeHus u
TemnepaTypbl AN18 UX NpoAaykumu. V3rotoButenn 6atapein foMKHbI GbiTb YBEpPEeHbl, YTO U3roToBUTENN 060-
pyfoBaHus. a B C/iyyae NpsMbIX MOCTaBOK W KOHEYHble noTpebutenu 6yayT obecneyeHsl uHdopmauuein ans
MUHUMU3ALUU 1N CMATYEHNS ONACHOCTH.

Ha unsrotoButene o6opyAoBaHns NeXUT OTBETCTBEHHOCTb 3a MHOPMUPOBAaHME KOHEYHbIX NOJfib30Ba-
Teneik 0 NOTeHUManbHbIX OMACHOCTAX, CBA3@HHbIX C MCMOMb30BaHKeM 060pyA0BaHUS, COAEPXALLEero akky-
MYNSATOPbl U akKyMynaTopHble 6atapen. M3rotoBuTenn ycTporcTB O/DKHbI NPOBOAWUTL CUCTEMHBIA aHanus,
YTO6bI rapaHTMPOBaTh, YTO KOHKPETHAs KOHCTPYKUMA 6aTapen npefoTBpaTuT BO3HMKHOBEHWE OnacHoOCTel BO
BpeMs MCMNosib30BaHus npogykra. B cnyyae Heo6xoaMmocTn Mo6yo MHMOPMALMIo, KacalLlyocs npegot-
BpalLleHUs1 ONacHOCTHU, BbISIB/IEHHYIO B pe3ysibTare CUCTEMHOIO aHanu3a, criefyeT npefocTaB/siTb KOHEYHOMY
nosb3oBarenio.

B M3K TO 62188 npuBefeHO pyKOBOACTBO MO MPOEKTUPOBAHMIO 1 U3rOTOB/IEHNIO NOPTATUBHBLIX 6aTa-
peii. a nepeyHn BaXHbIX PEKOMEHAALMIA (He ABASIOWMXCA NCHEepnbIBaOLLMMM) NpUBEAeHb! ANa nHdopmaLum
B npuioxeHunax B n C.

CooTBeTCTBME MOXET BObITb MPOBEPEHO IKCMEPTU30M JOKYMEHTaLMUN N3rOTOBUTENS.

He cnepyet paspeluats feTam 3aMeHATL 6atapen 6e3 Haf30pa Co CTOPOHbI B3POC/IbIX.

8.2 VIH(opmMauua no 6e30nacHOCT ManorabapuTHbIX akkyMynsaTopoB u 6aTapeil

ManorabapuTHble akKymynsitopbl 1 6atapeun (Te. KOTOpble MOTyT MPONTK Yyepes WwabsioH npornaTbiBa-
HMS. NOKa3aHHbI Ha pucyHke 3), a Takke 060pyoBaHWe C UX UCMOMb30BaHMEM [O/MKHbI OblTb CHAGXEHbI
MHdOpMaLMe 0 puckax Npy nonagaHuy BHYTPb OpraHM3ma YesioBeka.
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MpumevyaHne — I3T0T wWabnoH onpegenser pasmMepbl KOMMOHEHTA, KOTOPbI MOXET 6biTb MPOr/IOYEH, U NPU-
BefeH B ICO 8124 1.

PucyHok 3 - Wa6noH npornatbiBaHns

B MHCTPYKUMSIX C MH(popMaumeit no 6€30NacHOCTM, yNakoBaHHbIX C MafiorabapuTHbIMU akkyMynsiTopa-
MU 1 6aTapesiMv UK 060py0BaHNEM, B KOTOPOM WX UCMOMb3YHOT, JO/MKHLI GbITh Crefytolue npegynpexaia-
loLne Hagnmew:

- cnepyeT aepxatbh Manora6apuTHble akkyMynaTopbl U 6aTapeu, KoTopble MOryT GbiTb MPOr/IOYEHbI, B
HeZOoCTYNHOM Ans feTeli MecTe;

- MpornaTbiBaHMe MOXeT MPUBECTU K oXoram, nepgopaumy Msrkux TKaHeil u cMepTu. Tsxesibie 0Xoru
MOryT BO3HUKHYTb B TeUeHue 2 4 Noc/ie nonagaHus akkyMynstopa uim 6atapeun BHyTpb OpraHu3ma YeslioBeka;

- Npy NpornaTbiBaHWK crefyeT He3ameAnTeIbHo 06paTUTLCA 3a MeAMLMHCKON NOMOLLbIO.

9 MapkupoBka

9.1 MapkupoBKa akKyMynsaTopos

AKKYMYNATOPbI, 32 UCKOYEHWEM AVCKOBBIX, AO/KHLI UMETb MapKMpPOBKYy coriacHo M3K 61960. [uc-
KOBble aKKyMy/IITOPbl, BHELIHAS Mowajib NOBEPXHOCTY KOTOPbLIX C/IMLIKOM Mana ANsi Pa3MeLLeHUst Ha HUX
BCEX [laHHbIX, A0/KHbI UMETb MapKUPOBKY C 0603HAUYEHWEM W MOSIPHOCTLIO.

Mo cornacoBaHUio MEXAY N3roTOBUTENIEM akKyMy IiTOPOB 1 U3rOTOBUTENEM GaTapeli /M KOHEYHOTOo n3-
[enusi MOXHO He HaHOCUTbL MapPKMPOBKY Ha akKyMyNATOpbl, NpeAHa3HaueHHble 415 U3roToBMeHUs 6atapeil. Tem
HE MeHee MapKMpOBKa akKyMy/isiTopa MOXeT ObITb ykasaHa Ha 6atapee, B UHCTPYKLUU W/Uu cneumdmkalmi.

CoO0TBETCTBME MapKMPOBKA NPOBEPSIIOT BU3yaslbHbIM OCMOTPOM.

9.2 MapkupoBka 6aTtapeli

BaTtapeu, 3a UCK/IOUYEHUEM AWNCKOBbIX, JO/MKHbI UMeTb MapKupoBky coriacHo M3K 61960. [uckoBble
6atapew, BHeLUHsiA nolafb NOBEPXHOCTU KOTOPbIX C/ULLKOM Masna Afisi pa3MELLEHNs] Ha HUX BCEX AAHHbIX,
[O0/IKHbI UMETb MapKUPOBKY C 0603HaYeHMeM 1 NONSAPHOCTLI0. BaTapen Takke A0/KHbI UMETb COOTBETCTBY!HO-
Wye npefynpeauTesibHble Hagnucu.

BbIBOAbI JO/MKHBI UMETb YeTKOe 0603HaYeHME NONMSPHOCTU Ha BHELUHE NOBEPXHOCTM GaTapeu.

VicknloueHue coCTaBnsAoT 6atapen C BHEWHUMN pasbeMamu (MMetoLyMy Kum), npegHasHadeHHbIMU
NSt NOAKTIOUYEHUS K KOHKPETHBIM KOHEUYHbIM U3JeNusM, KOTopble He TPeGYT MapkMpOBKY MONISIPHOCTYN, ec/n
KOHCTPYKLMS pa3beMa NpefoTBpallaeT BO3MOXHOCTb NOAKTHOUEHUS C HAPYLIEHUEM MOSIPHOCTU.

CooTBeTCTBME NPOBEPSIOT BHELLIHUM OCMOTPOM.

9.3 MpegynpexaeHue no nonajaHuio BHYTPb Masiora6apuTHbIX akKyMynsiTOpoB 1 6aTapeit

[MCKOBbIE aKKyMY/MsSiTOPbl 1 6aTapeun, KOTopble OTHOCATCS K Masiora6apuTHbIM Mo 8.2, AO/MKHbI cofep-
XaTb NpefocTepexeHne 0OTHOCUTEIbHO ONACHOCTEN Npu NpornaTbiBaHUM B COOTBETCTBUM C 8.2.

Ecnu HeGonblUMe akKyMynsiTopbl 1 6aTapen npegHasHayeHbl 415 NpsiMoi NPOAaXu B NOTPEOUTENbCKNX
CMEHHbIX NMPUIOXKEHUSIX, HA UX HAMMEHbLUEl yNakoBKe LO/KHO COAEPXaTbCsl NMPeaynpexaeHue 0 BO3MOX-
HOCTU NpornaTbiBaHus.

CoO0TBETCTBME NPOBEPSAIOT BU3YasIbHbIM OCMOTPOM.
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9.4 [lononHutenbHas nHgopmauuns

Cnegytolas nHopmaLusa Ao/mkHa 6bITb HAHECEHA HA MOBEPXHOCTL 6GaTapen unm 6biTb NpegocTaBeHa
c baTapeei:

- MHCTPYKLMW MO XpaHEeHWIo 1 yTUuamsaumm;

- UIHCTPYKLMM N0 PeKOMEeHAYEeMbIM pexvumaM 3apsja.

CooTBeTCTBME MOATBEPXAAOT BHELHNM OCMOTPOM MAapKvpOBKW M NPOBEPKOW [OKyMeHTauuu nU3roTo-
BUTENS.

10 YnakoBkKa

YnakoBKa /15 ANCKOBbIX aKKyMY/IITOPOB HE A0/IKHA 6bITb HACTO/IbKO MaslEHbKOW, UTOGbI OHA COOTBET-
cTBOBasa WaboHy NpornaTbiBaHns, NPUBEAEHHOMY Ha PUCYHKe 3.
Cm. npunoxexue E Ans nHgopMaLum oTHOCUTEIbHO YNaKoBKU U TpaHCNOPTUPOBaHMS.
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Mpunoxexne A
(o6sA3aTenbHoe)

BesonacHble 30HbI 3apaga v paspsga NUTUA-UOHHBIX aKKyMynAaTOpOB

A.1 O6wwue NonoxXeHUs

HacTosiee npunoxeHne AONOAHAET OCHOBHYIO YacTb CTaHAapTa v Apyrue NpunoXxeHusi. OHO SIBNSETCS HEOTbEM-
NIeMOWA YaCTbI0 HACTOALLEro cTaHgapTa.

A.2 Be3onacHOCTb INTUIA-UOHHbBIX aKKyMYNsSITOPHbIX 6aTapei

[ns o6ecneyeHnst 6e30MacHOr0 NCMO/b30BAHUS IUTUA-UOHHBIX aKKyMY/ISiTOPHbIX 6aTapeii n3roToBUTENU, KoTopble
UX NMPOEKTUPYIOT ¥ MPOM3BOASAT, [OKHbI CTPOro CO6I0AaTh TPe60BaHUs, yka3aHHble B HACTOSWEM cTaHaapTe. B ciyyae
LPYroro 3HaueHusi BEPXHEro HanpshkeHus sapsiga (Hanpumep, Afs CUCTEM, yKasaHHbIX B Tabnuue A.1) BO3MOXHO Lene-
coobpasHee GyeT U3MEHUTb BEPXHee NpefesibHoe HanpshxeHue 3apsja U BepxHWe npegenbHble Temnepatypbl 3apsga,
4TOGbI COOTBETCTBOBATL KPUTEPUAM UCTILITAHUIA.

A.3 PaccmoTpeHune HanpshxXeHusa sapsga

A.3.1 O6uwume nonoxeHus

HanpsxeHve 3apsaga cnegyeTt npuknagbiBaTb K akkymynsaTopam, YTo6bl cnocob6cTBOBAaTL MPOXOXAEHUIO XUMUYe-
CKOWi peakuumun Bo Bpems 3apsiga. OfHako ecnu HanpshkeHne 3apsga CANWKOM BE/IKO, XMMUYecKkas peakuns npoucxoant
B 60/1bLIEM 06beMe NMG0 NPOUCXOAAT NOGOYHbIE peakummn 1 6aTapes CTAHOBUTCA TEPMUYECKN HECTABU/IbHON (3TO MOXET
nNprBeCTM K NeperpeBy U MOXeT NPOM30iTN TeN/I0BOI pa3roH). CnefoBaTelbHO OYeHb BaXKHO, YTOObI HaNpsXxeHve 3apsaja
HUKOTAa He MpeBblllano 3HayeHune, ykasaHHoe n3rotosutenem 6atapeun. C fpyroil CTOPOHbI, N3rOTOBUTENN akKyMynaTo-
POB AOJ/DKHbI NPOBEPUTH 6€30NacHOCTb akKyMy/ISTOPOB, KOTOPbIE 3apsXKalTCs NPK yka3aHHOM HanpshkeHun 3apsga.

A.3.2 BepxHee npegenibHOe HanpsxeHne 3apaga

A.3.2.1 O6wue nonoxeHus

LUIMpOKO NMPUMEHSATCSH NUTUIA-UOHHBIE akKyMyNATOpHble 6aTapeun, B KOTOPbIX B Ka4ecTBe MOSI0XUTENbHOTO akTUB-
HOrO MaTepuana UCMosb30BaH /IMTMPOBaHHbIV OKCKUA KobanbTa, a B Ka4yecTBe OTpuuaTesibHOro marepuana — Yrinepog.
B Takoii 6atapee BepxXHuWii NpeAen HanpshkeHWa 3apsga B COOTBETCTBUM C Tabnuueil A.1 ycTaHaBIMBalOT Ha OCHOBE faH-
HbIX M3rOTOBUTENS akKyMy/aTopa Ha MpUMepPHOM 3HadyeHun 4.25 B, 4yTo fBNS€TCA AONYCTUMbIM BEPXHUM MpeaesioM Ha-
npsixeHus 3apsga 419 NUTUIR-MOHHOTO akKyMynaTopa ¢ TOYku 3peHuns 6e3onacHocTu. Ha pucyHke A.1 nokasaHa 6a3oBas
pabouas 30Ha Ana 3apsga.

Musauswsum! Taampans (Y

P«694«19QHI (n«)

I, - T2— o6nacTe HU3KMX TemnepaTyp; T2 - Tasw cTaHAapTHbI
AvanasoH Temnepatyp; 3 - Tn-- o6nacTb BbICOKMX TemnepaTyp

PucyHok A.1 — MpeacTaBneHne paboyei 30Hbl TNTUA-NOHHbIX
akKymMynaTopoB N5 3apsga

A.3.2.2 TlosicHEeHMe C TOYKM 3peHnss 6e3onacHoOCTU

Korga nutnii-noHHaa 6atapes 3apshkaeTcs npu 60nee BbICOKOM HaNpshKeHUU, YeM BepxHee npefesibHoe Hanps-
XeHue 3apsifia, U3 akTUBHOTO MaTepuana nosIoKUTEIbHOr0 3/1eKTPoAa BbIXOAUT M36bITOYHOE KOMIMYECTBO MOHOB NUTUS,
1 ero Kpuctannmyeckas CTpyktypa nMeeT TEHAEHLUMIO K pa3pylieHunto. B pesynbtaTe obneryatotcs npouecchl BblheeHuns
KUC/IOpO4a W BbiCAXMBAHWA NUTUSA B BUAE MeTaslsla Ha NOBEPXHOCTW yrnepoaa, KOTopblii MCNoMb3yeTcs B kayecTBe OT-
puuaTtensHoro marepuana.
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B 3TUX ycnosumax, ecnv NpoucxoAmT BHYTPEHHEE KOPOTKOe 3amMblkaHue, obneryaeTcs npouecc Ten/0BOro pasroHa
N0 CpaBHEHWIO C cuTyauueit, Korga paccmatprBaemyto 6aTapeto 3apsaloT B YCTAHOB/IEHHbIX YCIOBUSIX.

CnepoBaTefibHO, SINTUIA-MOHHYIO aKKyMyNSTOPHYI0 6aTapelo HuKorga He cnefyeT 3apsXaTb nNpu 60/1ee BbICOKOM
HanpsHkeHun, 4eM pekoMeHyemMoe BepxHee npejesibHoe HanpshxeHve 3apsaa. Takke JO/HKHO 6bITb NpeycMOTPEHO Nnoj-
Xofsliee 3alWMTHOe YCTPOCTBO, YTOObI MCKIIOYNTb BO3MOXHbIN 0TKa3 (PYHKUUM KOHTPO/IA 3apsi4HOro yCTpolicTBa.

[ns nepemeHHOro Toka c yactote»! 6onee 50 kI'U. Npu KOTOPOM nNpegnonaraeTca nynbcauns, NpMBeAeHHbIe Bbllle
YyTBEPX/EHNSA HENPUMEHUMbI, MOCKO/IbKY MOH NNTUS B 6aTapee He pearvpyeT Ha Hero.

Ta6nuuya Al — Mprmepbl NapameTpoB paboueil 30HbI NPy 3apsae

PekoMmeHayeMmbl i

Tun MonoXuTenbHbIi OTpuuartens- BepxHuii npegen o
onekTponut .o TemnepaTtypHblii
akkymynatopa anekTpopg HblIi anekTpos HanpsxeHusa sapaga Avanasom (F2—r3)
NnTnid- JINTUpOBaHHbI HeBogHbIi Yrnepop YcTtaHaBnusaetcs ns- YcTtaHaBnuBaeTcs
VNOHHbIN oKcua nepexoa- pacTBop conu roToBUTE/NIEM aKKyMmy- N3roToBUTENEM aKKy-
HOro metanna nmTtuns NsATOpOB (Hanpumep. MY/ISTOPOB (Hanpu-
(HvkKenb, kobanbT, 4,25 Blakxymynatop) mMep. 10"C — 45 "C)
mMapraHeL,)
CoepaunHeHuna YcTaHaBnuBaeTcs ns- YcTaHaBnuaeTcs
Ha OCHOBe roToBUTENIEM aKKyMy- n3rotosuTenem
onosa nATopos (Hanpumep, aKKyMynsaTopoB
4.25 B/akkymynsitop)
Okeung YcTaHaBnuBaeTca ns- YcTaHaBnuaeTcs
TUTaHa roToBUTENIEM aKKyMy- n3rotosuTenem
natopos (Hanpumep, aKKyMynsaTopoB
2.85 B/akkymynsitop)
NutupoBaHHbIit Yrnepop YctaHaBnmBaeTcs uU3- YcraHaBnvsaeTcs
xenesodoodar roTOBUTENIEM aKKyMy- n3rotosutenem
NATOpOB (Hanpumep. akKKyMynsiTopos
3.80 B/akkymynstop)
NuTnit- JINTUPOBAHHbI MonumepHbli  Yrnepop, YcTaHaBnuBaeTcs n3s- YcTaHaBnuBaeTcs
VNOHHBI oKcug nepexog- reib C COMblo roToBUTENEM aKKyMYy- N3roTOBUTENEM aKKy-

ﬂOﬂMMeprIIZ HOro metanna

(Hvkenb, kob6anbT,

nnTna

NATOpOB (Hanpumep.
4,25 B/akkymynstop)

MynSTOpOB (Hanpu-
mep. 10 "C — 45 "C)

MapraHeL,)

A.3.2.3 Tpeb6oBaHusi 6€30NacCHOCTH, KOrAa NPUMEHSIOT APYroli BEpPXHWI Npefen HanpsixeHus 3apsija

WHorga Heob6xoAnMMmo, 4TOo6bI 47151 NUTUIA-MOHHOTO akKyMynsTopa 6bl/1M UCNO/Ib30BaHbl BEPXHUE Mpejesbl Hanpsxe-
HUS 3apaga, OTnYalLWmecs oT 3Ha4eHn, ykasaHHbIx B Tabnmue A.1.

Mpumepamu ABAAIOTCA cneaylowne cutyauuu.

- UCNONb3YeTCst MOMOXUTENbHbIV aKTUBHbI MaTepuan, OT/INYHbIA OT IMTMPOBAHHOTO OKCUAA KobanbTa:

- OTHOLUEHME eMKOCTU NOIOXNTENIbHOTO 1 OTPULATENIbHOTO 3N1EKTPOA0B N3MEHEHO C MPOEKTHON TOUKN 3peHus.

Ecnun gna nuTuin-moHHbIX akKyMy/iaTOPOB AO/DKEH ObiTb MPUMEHEH BEPXHWIA Npefen HanpsXxeHus 3apsga, oTany-
HbI OT 3HAYeHWUiA, ykas3aHHbIX B Tabnuue A. 1. ucnbiTaHus, KOTopble NpuBeAeHbl B 7.2—7.3. NPOBOAAT C UCMO/Ib30BaAHNEM
aKKyMy/IiTOPOB, KOTOPble 3apsXalT C APYrMM BEpPXHVWM MpeAesioM HanpsxeHusa 3apsga. Kpome Toro, AN TOro 4ToObI
yKasaHHOe [pyroe HarnpshxeHne MOXHO Obl/10 UCMO0/Ib30BaTh B KAYECTBE HOBOIO BEPXHErO Npejena HanpsxeHusa 3apsaa,
[0/MKHBI BbITb COXPAaHEHbI COOTBETCTBYIOLLME JOKYMEHTbI, 06 BACHAIOLWME NMPUUMHBI TAKOTO U3MEHEHUS.

Mprumepamu JOKYMEHTOB, 06 bACHALWUMY NPUYNHBI U3MEHEHWNS BEPXHETO Npeena HanpsXXeHus 3apaaa, ABAsTCA:

a) MpOTOKONbI C pe3y/ibTaTaMu UCMbITaHWUiA, KOTOpble NOATBEPXAAIT, YTO CTabUNbHOCTL KpUCTaNANYECKON CTPYKTY-
pbl aKTUBHOTO MaTepuasia NoJsIoKMTENIbHOIO 3N1eKTPoAa, Koraa akkyMynaTop 3apsxatoT Npu 3HaYeHUsAX HanpsXXeHns Bbllle
3HauYeHWii, ykasaHHble B Tabnuue A.l, akBMBaNEHTHa WK Bbllle, YeM NpU 3apsje akkymynstopa npu ycTaHOBAEHHOM
3HayeHuu:

b) NPOTOKOMbI C pe3ynbTataMmn UCMbITaHWA, KOTOpble NOATBEPXAAIOT, YTO MPUEM NUTUA B aKTUBHbIA MaTepuan oT-
puuaTenibHOro 3/1IeKTPOAA, Korga akkyMysiaTop 3apsXxaloT Npu 3HAYEHUAX HaNPsKeHUs Bbllle, YeM 3HAUYEHUSA, yKasaHHble
B Tabnuue A 1. 3KBMBasIEHTEH WK Bbllle, YeM Npu 3apsaje akkyTuynssTopa Npyu yCTaHOB/IEHHOM 3HaYeHUN:

C) NPOTOKOMbI C pe3y/bTataMmn UCNbITaHWi, KOTOpble NOATBEPXKAAIOT, YTO akKyMyNATOPbI, 3apshKeHHble Npu HOBOM
BEPXHEM Npefe/lbHOM HanpshxeHun 3apsga (Bbllle, YeM 3Ha4YeHus, ykasaHHble B Tabnuue A.1l). ncnbiTaHbl C UCNO/b30-
BaHWeM MeTO[O0B WCMbITaHW Npy BEPXHEM Mpejenie guanasoHa BbICOKMX TemnepaTyp U y[0BAeTBOPSAT HEO6XOAUMbIM
Tpeb6oBaHusM;
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d) NPOTOKO/bI C pe3y/ibTaTaMn UCMNbITaHWi, KOTOpble NOATBEPXAAIOT, YTO aKKyMyNATOPbI, 3apsikeHHble npu 6onee
BbICOKOM BEPXHEM Npefe/IbHOM HanpsikeHun 3apsfa, YeMm 3HaueHusi, ykasaHHble B Tabnuue A. 1. UCMbiTaHbl C UCMNOSb30-
BaHMEM MEeTOA0B UCMbITAHWIA NPU BEPXHEM Npefene AuanasoHa BbICOKUX TemnepaTyp v YA0BNETBOPSIOT HEOGXOAUMbIM
TpeboBaHUAM.

A.4 PaccmoTpeHMne TemnepaTtypbl U TOKa 3apsga

A.4.1 O6uwumne NoNoXeHna

3apag Bbi3biBAET XMMUYECKYIO peakLuio 1 3aBUCUT OT TemnepaTypbl. O6beM NO6OYHBLIX peakuuii nan cocTosHne
NpoAyKTOB 3apsfa 3aBUCUT OT TeMnepaTypbl, flaxe ec/im UCNO/b3yeTCcs Takoe e BepxHee npejesibHoe HanpskeHue 3a-
psafda n Tok 3apajga.

CneposaTenibHO, He06X0AMMO, YTOObI OMH UNKN 06a BEPXHUX Npefena HanpsHXKeHus 3apsga i MakCMMasibHOro Toka
3apsaga 6bl1n yMeHbLUEeHbl Kak B Anana3oHe HWU3KUX, Tak 1 BbICOKUX TemnepaTtyp. 9TU YCNOBUS C TOYKM 3peHust 6e3onac-
HOCTW cuuTaroT 60/1ee onacHbIMU, YeM CTaHAAPTHBIA TemnepaTypHbI guanasoH.

Ha pucyHke A.1 npuBegeHa 6a3oBasi paboyasi 30Ha, B KOTOPOI MOXHO 6e30nacHo 3apsxaTb 06blUHbIe TUTUA-NOH-
Hble 6atapew.

A.4.2 PekoMeHAyeMblli guana3oH Temnepartyp

A.4.21 O6wme NonoxeHUs

B npepenax ctaHAapTHOro AnanasoHa TemnepaTyp akkyMy/nsaTopbl MOTYT 3apsXaTbCs Kak Npu BepxHeM npepene
HanpshkeHWs 3apaga, Tak U Npu MakCMMasibHOM TOke 3apsja, KOTopble yCTaHOB/EHbI C TOYKM 3peHns 6e30nacHoCTy.

BepxHuUii  HWXKHWIA NpeAenbl TemnepaTtypbl NPU UCNbITAHUAX YCTaHaBAMBAKT Kak MakCUMasibHble BEPXHUIA N HUX-
HWIi Npefenbl cTaHAapPTHO TemnepaTypbl COOTBETCTBEHHO. Hanpumep, pekomeHAyeMblii fuanasoH TemnepaTyp HeKoTo-
PbIX INTUIA-NOHHBIX 6aTapei, B KOTOPbIX B KAYECTBE MOMIOXUTE/IbHOTO aKTUBHOTO Matepuana UCnosb3ylT INTUPOBaHHbIN
oKcup KobanbTa 1 yrnepoj B kKayecTse oTpuLaTe/IbHOro MaTepuana, onpegensercsa kak ot 10 IC go 45 "C.

A.4.2.2 PaccmoTpeHue coobpaxeHuii 6e30mMacHOCTU Npu NPYMEHEeHWU [pPYroro pekoMeHyemoro AuanasoHa
Temneparyp

[ina HeKoTOpbIX aKKyMynsiTOPOB NPYMEHSAIOT ApYroii pekoMeHAyeMblii fuana3oH Temnepartyp, OT/IMuHbIA oT 10 "C—
45 "C. u3-3a OT/IMYUA TepMUYECcKol cTabuUIbHOCTW 3/1eKTponuTa u Apyrux aktopos. Korga npvMeHsoT HOBbIA peko-
MeHAyeMblii TemnepaTypHblii AuanasoH, UcnbiTaHnusa, NpuBeAeHHble B 7.2—7.3. cnegyeT NpoBOAMTb C UCMOMb30BaHUEM
akKyMynsiTOpoB, KOTOpble 3apsXaloT Npu pas3nnyHoli TemnepaType npu ucnbiTaHnm. Kpome Toro, A8 TOro 4Tob6bl MOXHO
6b1710 MCNOJIL30BATL APYryH0 Temneparypy, AO/KHbI 6bITb COXPaHeHbl COOTBETCTBYIOLME JOKYMEHTbI, 06 BACHALWE NPU-
YMHbI TAKOrO N3MEHEHNS.

Mpumepamn AOKYMEHTOB, 06 BACHAOLLMMU NPUYNHBI U3MEHEHUS TeMNepaTypbl UCMbITAHWSA, ABMAIOTCA:

a) NPOTOKOMbI C pesynbTataMmn UCNbITaHWi, KOTopble NOATBEPXAAtOT, UTO CTabUNAbHOCTL KPUCTaNINYECKON CTPYK-
TYpbl @aKTUBHOrO Martepuana nosioKUTEeNbHOTO 3/1EKTPOAA, KOrga akKymy/siaTop 3apsxaeTcs Ha HOBOM BepxHeM npejgene
Temneparypbl npu UcnbiTaHnn Bbilwe 45 'C (MakcuMasnbHblil Npefen cTtaHgapTHOro TeMnepaTypHOro AgnanasoHa Ans Tu-
NMUYHbIX TMTUA-NOHHBIX aKKyMyNSiTOPOB), 3KBMBANIEHTHA WM Bbille, YeM Npu 3apsige akkymynsatopa npu 45 'C;

b) MPOTOKONbI C pe3ynbTaTtaMu WCMNbITaHWii, KOTOpble MOATBEPXAAIOT, YTO aKKyMy/ATOPbI, 3apsXXeHHble Ha HOBOM
BEPXHEM npejene TemMnepaTypbl Npy UcnbiTaHuu [Boiwe (45 + 5) "C] 1 ¢ ucnonb3oBaHMeEM BEPXHEro npeaesibHOro Hanps-
XeHUA 3apsga, ucnbiTaHbl C UCNO/Ib30BAHMEM METOA0B WUCMbITaHWA, yCTaHOB/IEHHbIX B 7.2—7.3;

C) NPOTOKO/bI C pe3ysibTaTaMu UCNbITaHWIA, KOTOpPble NOATBEPXAAIOT, UTO NMPUEM IMTUSA B OTPULLATE/bHbIA aKTUBHbI
martepuan, Korga akkymyasTop 3apsaeTcsi Ha HOBOM HUXHEM npefjenie Temnepartypbl Npu ucnbitaHnm (Huxe 10 *C). ak-
BMBAJIEHTEH WX Bbllle, YeM Mpu 3apage akkymynartopa npu 10 "C;

d) npoTokonbl C pe3ynbTatamn MCMbITAHWA, KOTOPble MOATBEPXKAAIOT, YTO akKyMyNsTOPbl, 3apsXKeHHble npu TeMm-
nepartype Ha 5 "C—10 "C Huxe HOBOro HWXHEro npegena temnepartypbl NpU UCMbITAHUN C UCMNONb30BAHNEM BEPXHETO
npefena Hanps)KeHna 3apsaja, UCnbiTaHbl C UCMNO/Ib30BAHMEM METO/0B UCMbITAHUNA, YKa3aHHbIX B 7.2—7.3.

A.4.3 [lnanasoH BbICOKMUX Temneparyp

A.4.3.1 O6wmre NonoxeHus

B Anana3oHe BbICOKUX TeMnepaTyp TemnepaTypa Bbille, YeM B CTaHAapTHOM AvanasoHe TemnepaTyp. B npegenax
[AvanasoHa BbICOKVX TemnepaTyp 3apsfj AoNyCTUM npu 60/1ee HU3KOM HanpshkeHun, 4em BepxHee npejesibHoe Hanpsxe-
HUe 3apsja, KOTopoe yKasaHo A9 CTaHAapTHOro AvanasoHa Temneparyp.

A.4.3.2 TloscHeHMe C TOYKM 3peHns 6e3onacHoCcTu

Korga nuTnit-noHHbI akkyMynaTop 3apsxaeTcs npu 60see BbICOKOW TemnepaType B TeX Xe YCN0BUAX, Y4TO 1 ANns
CTaHAapTHOro AnanasoHa Temnepartyp, U3 akTUBHOTO Martepuasia MosIOXNUTENIbHOTO 3/1EKTPOAA BbIXOAUT CPaBHUTENbLHO
60/blUee KO/IMYECTBO NUTUA. Tak Kak yBesiMyeHne KomyecTsa BbllleLero MTUs NpuBoAMT K yXyALIEHNIO CTabUNbHOCTH
KpUCTanMueckoii CTPYKTypbl, Nokasatenu 6e3onacHocTy 6aTapen MMelT TeHAEHLNIO K CHUKEHWIO.

Kpome TOro, pasHuua temnepatyp Mexpay AnanasoHOM BbICOKMX Temnepatyp U TeM. Mpu KOTOPOM NPOUCXOAUT
TennoBOI pasroH, 0THOCUTENbHO HeBenvka. CnefoBaTtenibHO, B C/lyyae aBapun, Takol kak BHyTpeHHee KOpOTKoe 3aMblka-
Hue. 6aTapee fnierye A0CTUYb TeMNepaTypbl Hayana Tens0Boro pasroHa.

B pesynbtarte B fnanasoHe BbICOKMX TEMNepaTyp yc/0BusA 3apaja ykasbiBaloT Mo-pasHoMy:

-ecnu Temnepatypa MNOBEPXHOCTW JINTUIA-MOHHOTO akkyMy/nsiTopa Bbllle BepXHEero npegena temnepaTypbl npu
nCMbITaHUiA, NPUMEHSAIOT Apyroe ycaoBue 3apsja, cneyuanbHo yKkasaHHoe 405 AnanasoHa BbICOKUX Temnepartyp;
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- ecnn Temnepartypa NOBEPXHOCTU NINTUIA-MOHHOTO akKyMmy/nsiTopa Bbille BEpXHero npegesna fuanasoHa BbICOKMX
Temnepartyp, ykasaHHylo 6aTapeto He fonyckaeTcs 3apsxaTb /106bIM TOKOM 3apsja.

A.4.3.3 PekomeHgaLun no 6e30nacHOCTU Npu onpegeneHun ycnoBuii 3apsga B fuanasoHe BbICOKMX TemnepaTyp

Ycnosus 3apsija B Agnana3oHe BbICOKMX TeMnepaTtyp WHOr4a ycTaHaB/MBalOT Ha OCHOBaHWN TEPMUYECKO cTabusb-
HOCTM 3NeKTponmTa n Apyrmx paktopos. Ecim Heo6xoamMmo ycTaHOBUTL YCI0BUSA 3apaja B funana3oHe BbICOKUX Temnepa-
TYp. NCNbITyeMble akKyMynaTopbl JO/DKHbI ObITb 3apsKEHbl B 3TUX Xe YCN0BUSAX U NPOBEPEHbI C UCNO/b30BaHNEM MeTOA0B
UCMbITAHWUIA, NPUBEAEHHbIX B 7.2—7.3.

A.4.3.4 PekomeHgauun no 6e30nacHOCTM NpW yKa3aHUW HOBOTO BEpXHEro npejena B AuanasoHe BblCOKMUX
Temnepartyp

B HekoTOpbIX ciyyasx W3-3a pasHuLibl TEPMUYECKO CTabnIbHOCTU aKTUBHOIO MaTepuana nonoX1TebHOro anek-
TpoAa v Apyrnx hakTopoB NPUMEHSAOT BEPXHWIA Npefen B Anana3oHe BbICOKMX TeMnepaTyp, oT/Myalolmiics oT npuse-
[leHHOro Ha pucyHke A. 1. na NpUHATWSA HOBOrO BEPXHEro npefena B Anana3oHe BblCOKNX TeMnepaTyp 40/DKHbI 6bITb MPO-
Be/leHbl UCMbITAHUSA, NpuBeAeHHble B 7.2—7.3. KpoMe TOro, AN TOro 4To6bl MOXHO 6b1/10 MCNO/b30BaTb OTNYaOLNECA
AnanasoHbl BbICOKWX TemnepaTtyp, AO/DKHbl OblTb COXpaHEHbl COOTBETCTBYIOLME AOKYMEHTbl, 06bACHAIOWMNE NPUYNHBI
TaKoro U3MeHeHus.

Mpumepamun JOKYMEHTOB, 06bACHAOLMX NPUYNHBI U3MEHEHUA Ananas3oHa BbICOKMX TeMnepaTyp, ABAAOTCS:

a) NpOTOKO/bl C pe3ynbTataMu UCNbITaHWA, KOTOpble MOATBEPXAAIOT, YTO CTABUNBHOCTL KPUCTANINYECKON CTPYK-
TYpbl @KTUBHbIX MaTepuanos NOMOXWUTENbHOTO 31eKTPoAa, KOrga akkyMynsTop 3apskaeTca Ha HOBOI BepxHel rpaHuue
AnanasoHa BbICOKWX TemnepaTtyp, 3KBUBa/IeHTHa WK Bbllle, YeM Mpu 3apsafe akkyMynsaTopa Ha MakcvMasnbHOM npejene
TeKyLero guanasoHa BbICOKUX TeMnepaTyp.

b) NPOTOKO/bI C pe3ysibTaTamu UCMbITAHWUIA, KOTOPble NOATBEPXAAIOT, YTO akKyMy/IATOPbI, 3apsKeHHbIe Npu Temne-
paType. Ha 5 "C npeBbliwatolleli HOBbIi BEpPXHWIA Npefen Anana3oHa BbICOKMX TeMnepartyp, UCMbiTaHbl C UCNO/Ib30BaHNEM
MeTOA0B, YKa3aHHbIX B 7.2—7.3. 1 COOTBETCTBYIOT Tpeb6OBaHUAM.

A.4.4 inana3oH HU3KUX TeMmneparTyp

A.4.4.1 O6wwne NonoxeHns

B AvanasoHe HM3KMX TemnepaTyp TemnepaTypa Huxe, YeMm B CTaHAapTHOM Aguana3oHe Temnepatyp. B gnanasoHe
HU3KUX TemnepaTyp 3apaj akkyMmynstopa fonycTUM NyTeM U3MeHEeHMs OAHOro UAn 060MX BEPXHUX NPefenoB Hanpsxe-
HMA 3apsafa U MakCMMaslbHOro ToKa 3apaja, KoTopble NpUBeAeHbl 41a CTaH4apTHOro guanasoHa Temneparyp.

A.4.4.2 TlosicHEeHMe C TOYKN 3peHns 6e3onacHocTu

Korga nuTuii-noHHasn 6atapes 3apsxaeTcs B Anana3oHe HU3KUX TeMnepaTtyp, CKOPOCTb NepeHoca Macchbl yMeHbLua-
eTCcsA 1 CKOpOCTb BBOAA MOHOB /IMTUA B aKTWBHbI MaTepuan oTpuuaTenbHOro 3fekTpoga ctaHoBUTCS HU3koi. CnepoBa-
TeNbHO. MeTanIMYecknii TMTUIA Nerko ocaxaeTcs Ha NOBEPXHOCTU OTPULATENILHOTO 3/1eKTpoja. B aTom cnyyae akkymy-
NATOP CTAHOBMTCHA TEPMUYECKN HECTAOWUIbHBIM, MOXET NMeperpeTbcs, YTO B CBOIO OYepeb MOXET MPUBECTU K TENI0BOMY
pasrony.

Kpome Toro, B franasoHe HU3KUX TemnepaTtyp npueM WOHOB SINTUA CU/ILHO 3aBUCUT OT Temnepartypbl. Cnepgosa-
TeNIbHO. B IMTWIA-NOHHOI 6aTapee, cocTosileli U3 HECKOJIbKUX NocnefoBaTelbHO COEAVHEHHbIX akKyMy/1sTOpOB, Npuem
MNOHOB /INTUA 3TUMK aKKyMynsiTopamu MOXeT 6biTb pas/IMyHbIM U3-3a pasHuLbl TemnepaTyp. B aTom cnyuyae goctatoyHas
6e30MacHOCTb He MOXeT 6bITb 06ecneyeHa.

MoaTomy B nanasoHe HU3KUX Temnepartyp YC/I0BUA 3apsaja onpesenstoT no-pasHomy:

- ecnu Temnepartypa NoBEPXHOCTU NIUTUIA-NOHHBIX akKyMY/IATOPOB HUXE HVWKHEro npegena Temneparypbl npu nc-
NbITAHUW. MPUMEHAIOT pa3/IMyHbIe YC/I0BUA 3apsfa, KOTopble crneuunasibHO yKkasaHbl 418 AnanasoHa HU3KUX Temneparyp:

- ecnu TemnepaTypa NOBEPXHOCTU NMNTU-UOHHBIX akKyMY/IATOPOB HXKE HUXHEro npejesna AnanasoHa HU3KUX TeM-
nepatyp. 6atapeto HeOoNyCTUMO 3apsXaTb /1l06bIM TOKOM 3apsiga.

A.4.4.3 YkazaHua no 6e3onacHoCTV Npu onpegeneHnun ycnoBuii 3apsga B AgnanasoHe HU3KMX TemnepaTtyp

Ycnosus 3apaja B gnanasoHe HU3KMX TeMnepaTtyp UHorga yctaHaB/IMBalT Ha OCHOBE pacyeTHbIX hakTopoB, Takux
KaK mpuem nUTUA B aKTUBHbIA MaTepuan oTpuuaTesibHoOro anekTpoda. Ecnm Heo6xo[MMo yCTaHOBUTL YC/I0BUA 3apsaja B
AnanasoHe HU3KWUX TeMnepartyp, UCMbITyeMble akkyMy/iaTopa A0/IKHbI OblTb 3apsXKeHbl B 3TUX e YCNI0BUSAX, MPOBEPEHbLI C
1Mcnosib3oBaHNeM MeTOA0B UCMbITaHWA, yKa3aHHbIX B 7.2—7.3. 1 COOTBETCTBOBaTb TPe6OBaHNAM.

A.4.4.4 PexomeHpauun no 6e3onacHOCTVM Mpu OnNpefesieHn HOBOTO HUXHEro npegena B AvanasoHe HU3KUX
Temnepartyp

B HeKOTOpbIX C/yyasx NPUMEHSIOT APYroi HWXHWI npefen B Ananas3oHe HU3KMX TemnepaTyp, OT/INYHbIA OT npu-
BEleHHOT0 Ha pucyHke A.1. 3To MOXeT 6blTb CBSAA3AHO C pasNMyMeM npuemMa AMTUA B aKTUBHbI MaTepuan oTpuuaTesnb-
HOro anekTpoga u apyrumu cakropamu. Ecnm gomkeH 6biTb YCTAHOB/IEH HOBbIV HVWKHWUIA npeden B Avana3oHe HU3KMX
Temnepartyp, AO/MKHbI OblTb NPOBEAEHbI UCMbITAHWSA, NPUBEAEHHbIE B 7.2—7.3, 1 NOKa3aHO COOTBETCTBME TPebOBaHUAM.
[o/MKHBI BbITh TaKXKe COXpPaHeHbl COOTBETCTBYIOLLME AOKYMEHTbI, 06 BACHAIOLLME NPUYNHBI U3MEHEHUS Anana3oHa HU3KNX
Temneparyp.

MpuyMepbl JOKYMEHTOB, 06bSICHAIOLWNX MPUYNHBI U3MEHEHNA Anana3oHa HU3KUX TeMnepaTyp, cregyloLme:

a) NpoTOKO/bl C pe3y/ibTaTamu UCNbITaHWii, KOTOpble NOATBEPXKAAIOT, YTO NPUEM NINTUSA B aKTUBHbIA MaTepuan oT-
puuaTenbHOro 3N1eKTPoaa, Korga akkyMynaTop 3apsxaeTcsi Ha HOBOW HUXHEl rpaHuue gnanasoHa HU3KUX Temnepatyp,
3KBUBA/IEHTEH MW Bbille, YEM B C/ly4yaB, KOrja akKymy/nsiTop 3apskaeTCcs B CAMOM HUWKHEM npejesnie CyLlecTBYHLWero
AvanasoHa HU3KUX Temneparyp;
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b) npoTokonbl ¢ pe3ynbTatamn UCMbITAHWA, KOTOPble NMOATBEPXAAIT, YTO akKyMyNsTOPbl, 3apshKeHHble npu TeMm-
nepatype Ha 5 "C HmXe HOBOro HWXHEro npejena auanasoHa HU3KUX TeMmnepaTyp, Npu UCMbITAHUWA C UCMOIb30BaHUEM
MeTOA0B, YyKa3aHHbIX B 7.2—7.3, COOTBETCTBYIOT TPE6GOBaHNSAM.

A.4.5 O6nacTb NpUMeHeHUA Toka 3apaga

Tok 3apaga, Kak ykasaHo Bbllle, He NPUMEHSIOT K MepeMeHHOMY TOKy C yacToToi 6onee 50 k', 4To npegnonaraeT
nynbcauuio n gpyrue adekTsl, Tak kak TMTUIA-MOHHbIe 6aTapen He pearnpyloT Ha Takne achpekTbl (MMNYAbCHbIE TOKW C
yacTtoToii 6onee 50 kIy npuemnemsl).

A.4.6 PaccmoTpeHue paspsja

A.4.6.1 O6wmre NonoxeHus

Ha pucyHke A.2 npuBefeHa 6a3oBas paboyas 30Ha As1a paspsifja MMTUR-MOHHOTO akkymynsTopa.

r h I *4
TUHLLPK AH —yMyHrepatwwmwn)

7, - T2 — obnacTb HU3KUX Temnepatyp; M2 - 73 — cTaHAapTHbI fnanasoH Temnepatyp;
T3- . — o6nacTb BbICOKMX TeMnepatyp

PrcyHokA.2 — Mpumepbl napameTpoB paboyeit 30HbI Npy paspsjge

A.4.6.2 HanpsikeHve KOHUa pa3paga v NosiCHEHME C TOUKMN 3peHns 6e30nacHoCTy

AKKYMYNATOP HENb3s paspsXaTb 3a npefesibl KOHEYHOTO HanpshKeHWs pas3psfaa, yCTaHOBIEHHOTO U3roTOBUTENEM.
Ecnu akkymynsTop paspsixaeTca 3a npejesibl KOHEYHOro HanpsHXKeHUa, MeTana KosiekTopa oTpuLaTenbHoro anekTpoaa
MOXeT pacTBOPATLCA W /IOKA/IbHO BbICAXMBATLCA BO BpeMs 3apsafa. OT0 OCaXAeHue MOXeT pacTu K NOM0XUTeNbHOMY
3/1eKTPOY W Bbi3BaTb BHYTPEHHEE KOPOTKOE 3aMblkaHUe UM Teub 3eKTponuTa.

Ecnu HanpsxeHne 6atapen CTaHOBUTCS HUXKE 3afaHHOTO HanpshkeHWs KoHua paspsga, cnegyet n3beratb Npoaon-
XeHua paspsga akkymynstopa.

A.4.6.3 Tok paspaga n gnanasoH Temnepatyp

Bo Bpems paspsifja MakcumasibHas Temnepartypa paspsifa He fo/xHa 6biTb npeBbilleHa. Ecnn nepeg paspsgom
TemnepaTypa npeBblllaeT MakcUMasnbHyl0 TemnepaTypy paspsfa, paspsf He [Oo/DKeH 3anyckatbcs. Bo Bpemsa paspsiga
MaKCMMasbHbIli TOK paspsifja He A0/KEH NpeBbllaTh MakcMaibHoe 3HauyeHue.

A.4.6.4 O6nacTb NpUMeHeHNa Toka pa3psga

Tok pa3psifa, kak ykaszaHo Bbllle, He NPUMEHSIIOT K KOMNOHEeHTaM NepeMeHHOro Toka (Nynbcaunn u T. 4.) Ha yacTtoTe
50 K'Yy “nu Bbile, KOr4a OHbI IMTUA He pearnpyloT BHYTPK akkymynatopa.

A.5 Moparotoska o6pasLos

A.5.1 O6uwme nonoxeHus

[na npepgoctaBneHns 6onee Nnoapo6HON MHhopMaLm OTHOCMTENbHO NMOAFOTOBKM 06pasua K ucnbiTaHnio no 7.3.9
Heo6X0AnMbI Creayromne 4ONoNHNTE NbHbIE [JaHHble.

A.5.2 TMpoueaypa BCTaBKN HUKENEBOI YacTuLbl ANSA reHepaLun BHYyTPEHHEro KOPOTKOro 3aMblkaHus

Mpoueaypy BCTaBKW BbINOMHAIT NpW TemnepaType okpyxatowei cpegpbl (20 + 5) 'C. npy 3TOM TOHKa pPOCbl A0/HKHA
6bITb HMXE MUHYC 25 "C.

A.5.3 Pasbopka 3apsXeHHOro akkymynstopa

CnupanbHylo CKpPYTKY 3N1eKTpofoB (CobpaHHbIii 3nekTpog’cenaparop. py/1oH U KaTyLiKy) U3BAeKatoT 13 3apsKeHHO-
ro akkymynatopa (CM. pucyHkn A.6 n A.9).
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A.5.4 ®opma HUKeNEeBOI YacTulbl

dopma HUKeNeBOoi YacTuLbl AO/MKHA 6bITb TaKol, Kak nokasaHo Ha pucyHke A.3.

Pa3mepsbl: Bbicota — 0,2 Mm: TonwmHa — 0,1 mm; L-cpopma (yron — 90" + 10°):
AnvHa — 1.0 MM ANns KaxAol CTOPOHbI ¢ gonyckom 5 %. Matepuan — 6onee 99 %
(maccoBas A0N5) YNCTOTO HUKENS.

A.5.5 BcTaBka HWKeNeBOW YacTulbl B LUNHAPUYECKUIA akkymynaTop

A.5.5.1 BcTaBka HMKeneBOi YacTuLbl B CNINPasbHY0 CKPYTKY 3/1€KTPOA0B

a) BcTaBka HuKeneBoOW 4YacTuLbl MexAy MOMOXUTENbHON 1 oTpuuaTenbHOl 06-
nacTaAMKU MOKPbITUS aKTVBHbIMW Matepuanamu Anas UWIVHAPUYECKOTO akKkymynaTopa
(cm. pyucyHoK A.4):

1) ecnu HapyxHblii NOBOPOT MOIOXUTENLHON NOAMOXKN NPEACTABNAET CO60M aftoMUHUEBYIO (DO/bIY, YTOGbLI NPO-
BECTMW UCMbITAHNE HA KOPOTKOE 3aMblKaHNe MeX/y NOoOXUTE NbHbIM U OTpuLaTe/IbHbIM aKTUBHLIMU Matepuanamu, cnegy-
eT oTpesaTb (POMbry N0 pasfenMTenbHON TMHUN MeXAY aTloMUHUEBON (DOIbION 1 aKTVBHBIM MaTepuasiom;

2) 3aTem cnefyeT BCTaBWUTb YACTULY HUKENst MeXAy MOSOXUTENbHbIM aKTUBHbIM MaTepuasioMm WU cenapaTopoM.
Mo3nunoHNpOBaHMEe HUKENEeBOW YacTuLbl AO/MDKHO ObITb TakUM, Kak NokasaHo Ha pucyHke A.4. MosoxeHne BCTaBKU HU-
KeneBoi YacTuLbl AO/MKHO COCTaBNATb 20 MM OT Kpasi pa3pesaHHoli antomuHneBoi donbrn. HanpasneHne L-o6pasHoro
yrna — no HanpaB/IEHUI0 HAMOTKM.

PucyHok A.3 — dopma
HWUKeNeBo YacTuLbl

1- cenapaTop. 2 — NOBEPXHOCTb, MOKPbITAS OTPULATENbHLIM akK-

TUBHbIM MaTepuanom; 3 - MNOBEPXHOCTb, NOKPbITAA NOMOXUTENb-

HbIM aKTUBHbIM MaTepuanom. 4 —1/2 WNpUHLI; 5 — WNPUHA; B -
HUKenesas yacTuua

PucyHok A.4 — TMonoxeHne BBeAEHUS HUKENEBOI YacTuLbl

MeXAy 061acTMU, NOKPLITLIMU MOMOXNTENbHBIM 1 OTpULLA-

Te/IbHbIM aKTUBHLIMW MaTepuanamu ans LMAnHLPUYECKoro
akkymynstopa

b) BcTaBka HUMKeNEBOW YacTuLbl MEXAY MOMOXNTENbHOM antoMUHNEBONR honbroi (nnowanb 6e3 NoKpbITUA) U NIo-
Waabio NOKPbITUS OTPULLATE IbHBIM aKTUBHLIM MaTepuanoM Ans LWAUHAPUYECKOro akkyMynsTopa.

Ecnu antoMuHneBas osibra NonoXuTeIbHOro 371eKTpoa OTKPbITa Ha BHELUHEM NOBOPOTE W antoMUHUeBas onbra
obpalleHa Kk oTpuLaTeNlbHOMY akTUBHOMY MaTepuany ¢ NOKpbITUEM, JO/MKHA GblTb MPOBEAEHA Cneaytolas npoueaypa:

1) ecnu anomuHneBas honbra NONOXUTENLHOTO 3N1EKTPOAA OTKPbITA HA BHELIHEM MOBOPOTe, criedyeT oTpe3aTh
anoMuHueByto onbry Ha pacctosHum 10 MM OT pasgenuTenbHON NUHUM MeXay antoMUHUEBON (HONbIO N aKTUBHLIM
maTepuanom:

2) 3aTeMm crefyeT BCTaBUTb HUKENEBYIO YACTULY MEXAY antoMUHUEBOI honbroii u cenapatopom. Mo3nLrnoHnpoBa-
HWe HWUKeNeBoli YacTULbl AO/IKHO BbITb TakKUM, Kak NokasaHo Ha pucyHke A.5.

MNMonoxeHne BCTaBKU HUKENEBOMN YaCcTULbl OKHO BbiTh HA PACCTOSIHUM 1,0 MM OT Kpasi MOKPbITUS MOIOXUTENBHOTO
aKTVBHOrO mMatepuana Ha anloMUHUEBOI donbre.

1 - cenapaTtop; 2 -- MOBEPXHOCTb, HeKpbITas OTpuLATE/IbHbIM

aKTUBHLIM MaTepuanoMm. 3 - TMNOBEPXHOCTb, NOKPbITAA MNOMOXMK-

TeflbHbIM aKTUBHbIM MaTepuanom; J1 =~ anioMUHMeBas BO/bTa NO-

NOXUTENbHOro anekTpoga; 5 — 1/2 wupuHel; 6 - wupuHa; 7 -- Mu
Kenepas yactuua

PucyHok A.5 — TMonoxeHne BBeEHUS HUKENEBOW YacTuubl

MeXAy NOSIOXUTENbHOW antoMUHNMEBON hoNbroii n o6nacTbio

NOKPbITUS OTpULaTeNlbHBIM aKTUBHbIMKU MaTepuanamv Ans
LUINHAPUYECKOTO akkyMynaTopa
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A.5.5.2 MapkvnpoBKa NofIoXeHUs HUKeNeBoli YacTuLbl Ha 060MX KOHLax cenapaTtopa CKpyTKU 3/1eKTPOA0B

Mpoueaypa 3aknoyaeTca B ceayowem:

a) pasmeLlaloT U30MpyLWKii NNCT MeXAY cenapaTopoM, KOTOpbI o6palleH K HUKeneBoi YacTuue, u oTpulaTenb-
HbIM 3/1€KTPOAOM, YTOObI 3ALNTUTL OT KOPOTKOTO 3aMblKaHUS;

b) BPYYHYIO CKpyUMBaIOT 3/1€KTPOAbLI M CenapaTtop, yAepXusas HUKeNeBYo YacTuly Ha MecTe, 1 3aKpennsaT nosny-
YEHHYI0 CKPYTKY K/1eiKOi NeHToil;

C) OTMeyvalT NOMIoXKEHNE HUKENIeBOW YacTuLbl B CKPYTKe 3/1€KTPOAOB;

d) nomewjaloT CKpPYTKY 3/1€KTPO0B B NO/MITUMEHOBbIV NakeT C repMeTU3NPYIOLLMM 3aMKOM 1 3aKpbiBatoT ero. [Mo-
MeLLalT NoANITUIEHOBbIV NakeT B NakeT U3 1aMWHUPOBAHHOI antoMUHUEBON NIEHKW, YTO6bI NPeA0TBPaTUTL BbiChbIXaHUe.

MpumeuvaHune — lMpoueaypa fo/MKHA ObITb 3aBeplieHa B TevyeHne 30 MUH.

A.5.6 BcTaBka HMKeNEeBOI YacTulbl B NpU3MaTUUECKUii akkymynaTop

a) Mepep yCTaHOBKOI HUKENEBOI YacTulbl CrieayeT BCTABUTb U30/IMPYIOLLMIA INCT MeXAY OTPULATENbHbIM 3/1eK-
TPOAOM U cenapaTopoMm, KOTOPbIA HAXOAUTCA NOA HUKEeNeBOl YacTuLel, Kak NokasaHo Ha pUcyHke A.9. Ans 3awuTsbl oT
KOPOTKOTO 3aMblKaHus.

b) BcTaBka HuKeneBoll YacTWLbl B CKPYTKY 3/1€KTPOL0B

1) BcTaBka HWKeNeBO yacTulbl Mexay NoMoXWTeNbHON W OTPULATENbHON 061acTAMU, MOKPLITLIMUA aKTUBHLIMU
mMaTtepvanamu, Ans NPU3MaTuyeckoro akkymynatopa (CM. pucyHok A.9):

i) BCTaBNAIOT HUKENEBYIO YACTULY MEXAY 06/1aCTbio MOKPLITUS NOIOXUTENbHBIM aKTUBHBIM MaTepUanom v cenapa-
TOPOM UMW MeXy CenapaTopomM M 061acTblo NOKPLITUSA OTPULATENbHBIM aKTUBHbLIM MaTepuanom. B cnyyae ecnu kopnyc
aKKyMynsTopa BbINO/IHEH W3 a/IlOMUHUS, HUKENEBYI0 YacTULy BCTABAOT MEXAY NMOKPLITUEM MOSIOXUTENbHBIM aKTUBHbLIM
mMaTepvanomM v cenapaTopom;

i) BCTABMSOT HUKENEBYIO YACTULY MEXAY MOMIOXUTENbHLIM aKTUBHLIM MaTepuasnoM U cenapaTopom. Mo3nymoHu-
poBaHve HWKeneBolt YacTuLbl JO/MKHO GblTb TakMM, Kak NOKa3aHo Ha pucyHke A.7. HukeneByl yacTuly ycTaHasnvBawoT
B LEHTpe (Mo AvaroHanu) CKPyTKU 3NEKTPoAoB. HanpasneHue yrna L-hopmMbl HUKENEBOW YacTulbl — B HanNpaB/EHUM
HaMOTKU;

J -- anwmMuHueBas CpOflbl'a NONOXWUTENbHOro anekTpoaa 2 — NOBEPXHOCTb, NOKPbITass NONOXUTE/IbHBIM akKTUBHbBIM MaTtepunanom:
3 — cenapartop; 4 — Hukenesas uacTuua

PVICyHOKA.7 — lMonoxeHne BBedeHNs HUKesneBoW vyacTuybl mexay 061acTAMU NONOXKUTENBHOTO U oTpuyaTesibHoro
ﬂOKprTI/IVI aKTUBHbIMU MaTepunanamu npusmMaTn4yeckoro akkymynatopa

iti) BPY4HYIO CKpy4MBAaIOT 3/1€KTPO/bl M cCEnapartop, yAepXxnsas HUKeNeByto HYacTuLy Ha MecTe, U 3aKpenaaoT nony-
YEHHYI0 CKPYTKY KNeliKoi NeHTOi;

iv) 0OTMevaloT NosIoKeHne HUKeNeBoli YacTuLbl B CKPYTKE 3/1€KTPOAOB:

V) nomewalT ABa C10s NOMUMUAHON NeHThl (WnpuHa — 10 MM. ToNWwKrHa — 25 MKM) Ha OTMe4YeHHoe MecTo;

Vi) nomeLwaloT CKPYTKY 3/1eKTPOA0B B NONITUIEHOBLIV NakeT C repMeTU3NPYIOLUM 3aMKOM 1 3aKpbiBatoT ero. Mo-
MeLalT NONITUIEHOBLIN NakeT B NakeT U3 1aMWHVPOBAHHON afloMUHUEBO MEHKW, YTOObLI NPeAo0TBPaTUTL BbiChbIXaHWe.

MpumeyvaHue — Mpouesypa fo/MKHA GbITh 3aBeplueHa B TeueHne 30 MUHI).

11 BkntouyeHbl AONOMHUTENIbHbIE Nepeuncnenus b) w) — vi) u3 nepeuncnenns 2) (A.5.6). NnponylieHHble B TeKCTe
opurnHana (NosicHeHne paspaboTunka).
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2) BcTaBka HUKe/1IeBOI YacTuLbl MeXAy NOOXUTENbHOW antoMUHNEBON hO/broi (6€3 NOKPLITUSI) N MOBEPXHOCTbIO
C NOKPbITUEM OTPULATENbHBIM aKTUBHBIM MaTepuanoM A5 NpU3MaTuyeckoro akkymynsatopal):

i) ecnn anoMuHueBas osnbra MOOXUTENbHOTO 3/1EKTPOAA OTKPbITA HA BHEWHEM MOBOPOTE W asloMUHUEBAs
thonbra obpatieHa K NOKPbITUO OTPULATENTbHBIM aKTUBHLIM MaTepuanoM, HUKENEBYIO YacTuLy CneayeT pasMellatb Mex-
4y anoMuHreBoli hoNbroli n cenapaTopom;

1) pacnonoXeHne HUKENEBOM YacTuLbl JO/MKHO GbiTh TaKUM, Kak NMokasaHo Ha pucyHke A.8. Hukenesyw vactuuy
yCTaHaBNMBalOT B LEHTPE N/IOCKO/ NOBEPXHOCTU CKPYTKW 3MEKTPoAoB. HanpasneHue yrna L-popMbl HUKENEBON yacTu-
Ubl — B HanpaB/IeHUN HAMOTKM;

1— HUKeneBas YacTvua: 2 — a/loMUHUEBast oobra MoJIOKUTE/ILHOTO 3/1EKTPOAA: 3 — MOBEPX-
HOCTb. MOKPLITAsi MOMOXUTE/bHBIM AKTUBHBIM MaTepuasioM. 4 — cenapatop. 5 1/2 WMpuHbI.
6 —wmprHa

PucyHok A.8 — TonioxeHre BBEAEHWUS HUKENEeBOW YacTuubl Mexay NonoXuTesbHoR
antoMUHNEBOI hONbLrovi N 061acTbio NOKPLITUA OTPULATE/IbHBIM aKTUBHbLIM MaTepua-
JIOM NMPpU3MaTUHeCKOro akkymynsatopa

iii) BPYUYHYIO CKpyuMBalOT 3/1IEKTPOAbLI M Cenapartop, yAepXnBas HUKeNeBYo YacTuLy Ha MecTe, U 3aKpenisatT nosay-
YEHHYH CKPYTKY KNeliKoi NeHTOoA.

iv) oTMeyaloT NMOsIoXEHNEe HUKEeTeBOI YacTuLbl B CKPYTKE 3/1€KTPOAOB;

V) nomMelLarT ABa CN0A NONUUMUAHON NeHTbl (WuprvHa — 10 MM. ToWmMHA — 25 MKM) Ha OTMEYEHHOe MecTo;

Vi) momeljaloT CKPYTKy 3/1eKTPOA0B B MOMM3TUMEHOBbIA NakeT C repMeTU3NPYOLWMM 3aMKOM U 3akKpbiBaloT ero.
MomewaroT MONMITUNEHOBBIA MNakeT B MakeT M3 SaMUHMPOBaHHON anlOMWHUEBON MJIEHKW, 4TOObI NpefoTBpaTUTbL
BblICbIXaHue.

MpnumeuvaHune — lMpoueaypa A0/KHA ObITb 3aBeplueHa B TeyeHne 30 MUH.

1) WcknoyeHa dpasa U3 TekcTa opurnHana, NoaHOCTLIO MOBTOPSAOWAN nocneayloliee nepeyncieHne (NosiCHeHne
paspaboTunka).
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Moen» bbxpyTkn camAp»Top™ OBpATHO pMUALLABT HAOKAMYH YAOTULY
B LEHTP» «PYTTM «1aKTPOAOK

CﬂpqumeT ANEKTPOAbI NEMLLUNTOP A KNajyT faH enes nonnnsauoA naHTbl
Haj paenwuTywam MHanMmi vyacTunubl

PucyHokA. 9 — Pasbopka npu3maTnyecknx akkymynsTopos

A.6 3KcnepmmeHTaanaﬂ npouenypa mcnbiTaHua Ha NpUHyaguTesibHOe BHYTpeHHee KOPOTKOoe 3aMblKaHne

A.6.1 MaTtepuan U MHCTPYMEHTbI ANA NPUTOTOBNEHUS HUKENEBOI YacTuLbl
Heo6xoAumMble MaTepuanbl U MHCTPYMEHTbI:

a) HVKenb. MNoAroTaBNUBAIOT M3 HUKeNEeBOW MoNbrv [MArkuii Hukenb. NCO 62084 NW 2200 (NI 99.0) nnn NW2201
(Ni 99.0-LC) TonwwHoi (0,10 £0,01) mm] 3aroToBKkM WMpuHoi 0.20' 1 AnHOM (2.00 £ 0.30) MM NyTeM Hapeskn umm
C 1CNO/Mb30BaHNEM LUTaMMNOBOYHOrO npecca;

11 OTMeHeH.

2> metowmiica B opurnHanbHoM TekcTe pasmep 0.020 3ameHeH 0.20. T. k. B 4pyrnx MecTtax HacTosLero ctaHgapra

[A5.4. A.6.2. nepeuncnenune b) n pucyHok A.3] ykazaHo UMEHHO fJaHHOE 3Ha4YeHne, YTO COOTBETCTBYET BE/IMUMHE Jonycka,
npueefeHHoro B A.6.1, nepeuncnexve a) (NosiCHeHne pa3paboTumnka).
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b) cTepeomMuxpockon:

C) HOX C BbI[BWXHbIM 1€3BUEM;

d) npegmeTHbie cTekna (2 npeAMETHbLIX CTEKNA: TOMWMHON 1 MM unu 6osiee TONCTbIE C KBAAPATHLIMU Yriamu);

e) munnumeTposas Gymara (kBagpat 1 mm);

f) KOHTeliHep ANs XpaHeHUss HUKENEBbIX YacTuL,.

A.6.2 Mpumep npoueaypbl NOATOTOBKN HUKeNEBOI YacTuLbl

[lomkHbI 6bITb NPEANPUHATLI CeAyloLLne Wwaru;

a) nomeljarT MUNINMETPOBYIO Bymary Ha npeAMeTHbIV CTONMK CTepeoMUKpockona 1 hoKyCUpyoT MUKPOCKON Ha
NVHUSIX MUNMMETPOBOI Bymaru;

b) CMOTPSA B MMKPOCKOMN NOMELLAIT HUKeNIeBYto 3aroTOBKY napasnanefibHo IMHUN MUNIMMETPOBOI 6ymarn. 3arotos-
Ka A0/MKHA 6bITh pa3MeLLeHa rOpU3oHTaNbLHO, ee CTOPOHbI, paBHble 0,20 MM. 4OMXHbI GbITb PACNONOXEHbI NEePNEHANKY-
NISIPHO BHM3, & CTOPOHbI, paBHble 2.00 MM. — napanienbHo MVHWUKM Ha MUNAMMETPOBOI Gymare:

C) nomeLyatoT NpeAMeTHOE CTEKN0 BEPTUKA/IbHO HaJ 1eBO NonoBuHol (1.0 MM) HUKeNeBOli 3aroToBku. B kauecTBe
opueHTMpa, YTo6bl PacnonoXuTb Kpali cTekna, caegyeTt UCNOAb30BaTh IMHUI0 MUNINMETPOBOI Bymaru;

d) gepxa cTeknsHHOEe NpeAMeTHOe CTek/0 nasblamu, NoAUENNSIOT U NPUNOAHUMAIOT Npasyto nonosuHy (1.0 mMm)
HUKENEeBOro 3/ieMeHTa C MOMOLLbI0 HOXa:

e) nomelyarT apyroe npegMeTHoe CTEKNO cnpaBa OT HUKeNeBOI 3aroTOBKW, YTOObI MOAHATAS YacTb 3ar0TOBKM OKa-
3anacb mexay npeAmeTHbIMu cTeknamu. Cnerka HafasnnBaloT NpaBbiM NPeAMETHbIM CTEK/IOM Ha NPUMNOAHATYIO YacTb
3aroToBKM, YTOObI HUKeeBas 3aroToBka Oblsia COrHyTa nog yriom 90”:

f) roToBble HMKeNeBble YacTULbl MOMELLAIOT B KOHTEHep AN XpaHeHus, YTobbl NpeaoTBPaTuTh NX AetopMnpoBa-
HUWe nepeg UCMblITAHNEM.

MpumeyvaHne — Hukenesble YacTUlbl Tpe6yeM0r0 Buha Takke mMoryTt 6bITb U3rOTOB/IEHBI C UCMOJIb30BAHNEM
LITAMMNOBOYHOI MaLlUUHbI.

Ha pucyHke A.10 nokasaH Hukenesblli MmaTepvan nocsne POPMUPOBaHUS HUKENEBOI YacTULibl.

* Bk/tovasa 3ayceHubl.
PucyHok A.10 — Pa3mepbl TOTOBOM HUKENEeBOW YacTuLbl

A.6.3 Mo3numoHnpoBaHue (M1n pasMelleHe) HUKeeBon YyacTulbl

Huxe npuBefeHbl HEKOTOPbIE PEKOMEHAAL MM N0 pasMeLLeHN0 HUKeNeBOW YacTuLbl.

a) MonoxeHne HUKeNeBO YacTuLbl MOXeT ObiTb M3MEHEHO, B C/lyYae ec/im OHa He MOXeT 6blTb momelleHa B Mo-
NOXeHne. ycTaHOBNIeHHOe B pasgene A.5.

b) [Na npuaMaTNyecKkoro akkyMynaTopa Hukenesas yacTuua MoxeT 6biTb NOMeLleHa B NI0CKY0 06n1acTb. OAHako
OHa fJo/MKHa OblTb PacnosiokeHa B LLIeHTpe CKMMaeMOoil MOBEepPXHOCTU. Ecnun HMKeneByto YacTuly TPYAHO pasMecTuTb Nog
CaMbIM BHELLIHUM C/I0EM, €e MOXHO pasMecTUTb NoJ BHYTPEHHUM C/I0EM, KaK rnokKasaHo Ha pucyHke A.11.

c) HwukeneByto yacTuuy He cnefyeT pasmellatb B 06/1acTu, r4e NOMOXUTENbHbIA akTUBHbIA MaTepuan HaunHaeT
oTcnamBaTtbCs OT a/loMUHKUeBO honbrn. Ecnu matepuan B Tpebyemoii o6nacTv oTcnamBaeTcs, cnegyet noMecTuTb HU-
KeneByto YacTully B Apyryto 06nacTb, rge CywecTByeT NOMOXNTE NbHbIV aKTUBHbI MaTtepuan u rae MecTo pacnonoxXeHuns
MOXET 6bITb HAXATO LEeHTPOM NMPMUCNOCOBNEHUSA 418 HAXUMA.

d) MonoxeHne HuKeneBoli YacTuLbl MOXeT GbiTb ONpeAesieHo U3roToBUTeNeM akkymynsatopa u nabopartopuei,
nposoAALleii ncnoitaHue.
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BHBUTIA NONOXUTENbHBI UMCTPOA,

C*nOperud
O uULrrTTbHbIV *necrpog

C#ruprrop

VIMILUMMPA 4MTW4
MonoxHNMbWB «ABKHOL,

PUCyHOKA. 11 — PacrnofioXeHne HUKeNeBoi YacTulibl, C/IM OHA He MOXET 6bITh NOMeELLEeHa B Tpebyemyto o61acTb

A.6.4 MpeaoCTOPOXHOCTM OTHOCUTE/ILHO NOBPEXAEHNs cenaparopa

Ob6pasel, AN15 OLEHKN He A0/IKeH 6blTb UCNONb30BaH, EC/IN Cenapartop NOBPeXAeH BO BPeMs NOAroTOBKW, Hanpu-
mMep pasopsaH4

A.6.5 MpefoCTOPOXHOCTbL NPV HAMOTKE cenapartopa v 3/1eKTPo0B

Bo Bpemsi HAMOTKU CKPYTKU B UCXO4HOE NOJIOXKEHNE, NOATATMBAsA NOMOXNTE NbHbIA 3NeKTpos, oTpuLuaTenbHbIli anek-
Tpoa v cenapaTop, ciegyeT 06paTtuTb BHUMaHWe Ha TO. YTO6bl He AONYCTUTbL O0cnabneHns CKpyTKU.

Ha pucyHke A.12 nokasaH npumep LUAUHAPUYECKOTrO akkyMmynsatopa.

1PewwnmTOT Ohynyesmopesoe 8 HaHwnaT ovpyTyod 1110 no- 3 rpmM HBMOTMBOAPYMCK BOMpALLBaor
o 1KXKpLU C<(|6|1 1 A T0M01 A- fo»nnam MuanamMoBYMNYH «MUYUMYH 061aCTb HUOMOHO »
TBnbHOM» MO KIOOAO Pmaornute NPACKBHME.

OnmM fjH trO OVaBpariip pp LeHTp*

J — Hukenesas yacTuya. 2 — cnupanbHas ckpyTka; 3 — mapkuposka; 4 — kpait 061acTu NOKPbLITUS
PuCcyHOK A.12 — LIMIMHAPNYECKNA akKyMynsiTop

A.6.6 V3onupyowas nneHka Ans NpejoTBpaLLeHUs KOPOTKOTO 3aMblKaHWs

Bo n3bexaHne KOPOTKOro 3amblKaHUsi nepej UCMbITAHMEM PEeKOMeHAyeTCs BCTaBWTb U30/ALMOHHYIO MJIEHKY TO-
LWMHOW 25 MKM WU MEHee.

A.6.7 MpeAoCTOPOXHOCTb NpU pas3bopke akkymynsatopa

Hwuxe npuBefeHbl HEKOTOPbIe pekoMeHJaLuun no pasbopke akkymynsTopa.

a) AkKymynaTopbl cnegyeT pasbupaTb e Cyxoli kamepe OTKPbITOro Tvna uav B Cyxom noMelleHunun, rae Temnepatypa
coctaBnseT (20 + 5) *C, a Temnepartypa TOUYKM POCbl HKe MUHyC 25 "C.

b) CnepgyeT co61t04aTb OCTOPOXHOCTb, YTOGbI HE 3aMKHYTb akkyMy/asiTop BO BpeMs pa36opku, ocobeHHOo B 061acTu
repmeTusauuu. Hanpvmep, MOXHO NPUMEHATb UHCTPYMEHTbI, KPasi KOTOPbIX BbINOHEHbI U3 KEPAMUKN UTN U30/IMPOBAHbI.

c) CylecTByeT MHOrO pa3HblX KOHCTPYKLMIA akkyMynAaTOpOB, NO3TOMY PeKOMeHAyeTCs NPOBEPUTL C U3rOTOBUTENEM
Hanbonee NoAXoAsLLY0 KOHCTPYKLMIO U YacCTb, rAe Hanbonee Nerko MoXeT NPon3oiiTh KOPOTKOe 3aMblKaHue.

d) AKKYMYynAaTOpbl, 3aKOpPOYeHHble Npu pasbopke, He cnedyeT UCNOb30BaTb A1 CleAyoLero NCnbiTaHns.

A.6.8 3awunTHoe o6opygoBaHue ans obecneyeHus 6e3onacHoCTyH

JlomkHbl 6bITb UCMO/Ib30BaHbI 3alMTHAS OAeXAa C AIVHHbIMK pyKaBamu, 3alUTHbIE O4KW, Macka 1 nepyaTtku.

A.6.9 [leiicTBuA npu noxape npu pasbopke

Huxe npusefeHbl HeKoTOpble pekoMeHAauuy no NpefoTBpaLLeHunio noxapa.

a) YT106bI NpeaoTBpaTUTL pacnpocTpaHeHne OrHsA, He criedyeT pasMellatb B pabouyeil 30He HEeHyXHble NerkoBoc-
nnameHsLWmecs maTepmanbl.

1> YpganeHna cnepytwouwas dpasa, NosHOCTbIO Ay6nupyowasn AaHHyo (NosicHeHne pas3paboTuvika).
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b) Heo6x041MO NPUHATL KOHTPMEpBI, YTO6bI NPeAoTBPaTUTL pa3bpacbiBaHe COAEPXUMOro akkyMynsiTopoB B Cy-
Yyae ux Bo3ropaHusi. Hanpumep, B 30He pab6oTbl fO/KHA GbiTb NpeAycMOTPeHa OrHesawuMTHas TKaHb WKW NeCcoK, W ras
[OJKeH 6bITb 9 hEKTUBHO N3PACXOL0BaH.

A.6.10 MpenocToOpoXHOCTK ANA npouecca pa3bopky U NpeccoBaHNA CKPYTKN 3N1EeKTPOAOB

Hwxe npuBefeHbl HEKOTOPbIE PEKOMeHAaL M No obpalleHnio Co CKPYTKON 3N1eKTpo0B.

a) OfHYy CKpYTKy 3/1eKTPOfi0B c/iegyeT NOMEeCTUTb B MOMIMITUIEHOBBIN NakeT ¢ repMeTU3NpPYIOLLMM 3aMKOM 1 3aTeM
B NakeT U3 TaMUHUPOBAHHOW antoMUHNEBOW NeHKU. YTO6bl MMHUMWN3UPOBATbL UCNapeHne 3NeKTPpoNnTa, cnesyeT Ucnosb-
30BaTb NakeTbl MMHVMabHO BO3MOXHOTO pasMepa. Hanpumep, ciegyeTt UCNONb30BaTh NOMITUIEHOBLIV NakeT pasmepa-
Mun 100 * 140 * 0.04 MM (TONLMHA) U NaKeT U3 TaMUHUPOBAHHOIO alloMUHUA pasmepamun 120 * 180 * 0.11 mMm (ToNwuHa).

b) Bpems npoBefeHnsa paboTbl, HaUMHAA OT Pa3bopkn akKyMy/nATOPOB U 40 pasMelleHns ux B alloOMUHWEBOM fa-
MWUHUPOBAHHOM MakeTe, He JO/HXKHO npeBbiwaTb 30 MUH.

c) Cpok xpaHeHusi B a/llOMUHNEBOM /TAMUHUPOBAHHOM MakeTe He [0J/IKEH npesbiwartb 12 u:

1) ckpyTka anekTpoAoB AO/KHA GbiTb NOMELLEHA HA UCMbITATE/IbHYI0 MalWHY B TeUYeHue 2 MUH Moc/ie ee U3B/e-
YeHUs N3 NaKeToB:

2) chaBnuBaHvWe crefyeT HauMHaTb, KOraa Temnepatypa CKpyTKM 3/1eKTPOAOB AocCTuraeT TemnepaTypbl npu
ncnblTaHuu:

3) Korga ucnbiTaHKe NPOBOAAT NPV BbICOKOW TemnepaTtype, YTo6bl CBECTU K MUHUMYMY UCMapeHue 3neKTponuTa,
XenaTenbHO HavyaTb CAaB/IMBaHNE CKPYTKN 3/IEKTPOAOB B TeYeHne 3 MUH Noc/e ee NOMeLLeHNa Ha UCTbITaTesibHY0 MaLlv-
Hy. Korga uncnbiTaHne NpoBOAAT NPU HU3KOW TemnepaType, xenateflbHO HayaTb UCMbITaHe B TeyeHne 10 MUH.

A.6.11 PekomeHAyeMble XxapakTepucTUKN NS HaXWMHOr0 ycTpoincTBa

MonsyH npecca ¢ cepBonNpvMBOAOM NepemMellaeTcs NNHelHo, oAHaKo B rMapas/nyeckoM npecce SIMHeNHoCTW ne-
pemMeleHns HeT. Korga npoucxoguT BHYTPeHHee KOpOTKoe 3aMblkaHue, HaXWMHOe YCTPONCTBO JO/HKHO OCTaHOBUTLCS
HeMeA/NIeHHO NOo 06GHapyXeHWI0 NafeHus HanpsXeHus B akkymynatope. [pecc ¢ cepBonpuBOAOM MOXET HeMeA/1eHHO
OCTAHOBUTbLCA: OfHAKO TMApaBANYecKknii npecc He MoXeT. Mo3TOMy AN HAXWMHOTO yCTpoicTBa pekoMeHAyeTCst npecc ¢
CepBOoNpUBOAOM.

PekomeHayeMmble xapakTepucTuku npecca ¢ CepBonpuBOLOM NpuBefeHsbl B Tabnmue A.2.

Ta6nunya A.2 — PekoMeHAyemble XapakTEPUCTUKM HAXXMMHOTO ycTpoiicTBa

TexHuyeckan xapakre-

XapaktepucTtika PekomeHaaLmst
pakTep puctuka usgenusall A
MeTopn Haxnma — CepBOMOTOpPHSI npecc
CkopocTb npecca 0.1 mm/c 0.1 £0.01) mm/c
CTabuNbHOCTL NOMOXEHUsI NOC/E HAaXUMa — + 0.02 mm
MakcumanbHoe ycunme LnnuHapuyecknid: 1000 H nnn 6onee
800 H makc. (pekomeHgyemoe ycunuve npecca ANs AOCTU-
XeHuns TpeboBaHnil B 1eBOI KOMIOHKE)
Mpr3maTnyeckuii:
400 H makc.
MeTog 13me peHust AaBreHus — HenocpeACTBEHHO M3MEPSIIOT C UCNOJIb30BAHU-
em TeH3ogartuvka
Mepuoa n3MepeHus gasneHns — 5 Mc unu meHee
Bpemsa ocTaHoBa Haxuma nocfie Toro, Kak — 100 mc unu meHee

06HapyXeHo nsMeHeHne HanpsbkeHus 50 mB

1) I3 TekcTa opurmHana uckalyeHa ccbiika Ha M3K 62133:2012. T k. HacTosiWuiAi cTaHAapT BBOAMTCS B3amMeH
Hero (nosicHeHne paspaboTumnka).

Ha pucyHke A.13 nokasaHbl BpeMEHHbIE 3aBUCMMOCTU PacCTOSAHUA OT HayasibHOl TOYKN HaXKVMHOTO yCTpOVICTBa.
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MpunoxeHne B
(cnpaBoyHoe)

PekomeHfauun AN U3roToBuTeneil o6opyfoBaHus u 6atapeit

Huxe npuvBegeH nepeyeHb TUNOBbIX (DOPMY/IMPOBOK BaXKHbIX pekoMeHfauuii Ana npegocTaBleHUss U3roToBU-
TeNAMU akKyMynsiTopoB W 6GaTtapeii u3rotoBuTensm obopypoBaHua W batapeiiHbix c60pok. [MepeuveHb He ABnseTcs
ncyepnbiBaOLWUM:

a) sanpeljaetca pasbupaTb, OTKPbIBATb UK BCKPbIBATb akkKyMynsTopbl. batapeun fJo/keH AEMOHTMPOBATL TO/IbKO
06yUYeHHbI nepcoHan. Kopnyca MHOroafieMeHTHbIX 6atapeit A0/KHbI 6biTb CKOHCTPYMPOBaHbI TakuM 06pa3oM, 4Tobbl UX
MOXHO 6bI/10 OTKPbITb TO/IbKO C UCMOJ/Ib30BAHNEM MHCTPYMEHTa;

b) oTCek fo/KeH 6bITb CIPOEKTUPOBAH TakuM 06pa3om, YTobbl NPeaoTBPATUTL /Terknid 4oCTYyN k 6aTapesiMm MasieHb-
KM feTam;

C) He cnepgyeT fonyckaTb KOPOTKOro 3amblkaHWsA akkyMynaTopoB n 6atapeiil. He cnefyeTt XpaHUTb akkyMynaTopbl 1
6atapeun 6ecnopsfo4YHO B KOPOGKE UM AWMUKe, TAe OHU MOTyT 3aMKHYTbCS HAKOPOTKO APYT Ha Apyra Wav yepes TOKonpo-
BOAsLLME MaTepuabl;

d) He cnepyeT n3BnekaTb akKkyMynsaTopbl M 6aTapen U3 ynakoBku [0 Ha4ana UCnosib30BaHus;

e) He cnegyeT noggepratb 6aTapeun HarpeBy U BO3AeicTBMIO OrHA. CnedyeT usberatb UX XpaHeHUs Nog NpsMbIMu
COJ/IHEYHBIMU NyYamu;

0 He cnegyeT noaseprath akkyMynsaTopbl v 6aTapen MexaHWuyeckum yaapam:

[1) B Cnydyae Teuu akkymynsitopa He cnegyeT fonycxaTb nonajaHusi aNekTpoanTa Ha Koxy 1 B rnasa. B cnyyae no-
naganus cnegyeT NPOMbITb NOBPEX/JeHHOe MeCTO f0CTaTOYHbIM KOIMYEeCTBOM BOAbl N 06paTUTLCA K Bpady:

h) o6opyfoBaHue [O/MKHO UMETb Takyl KOHCTPYKLMIO, YTOGbI NPensaTcTBOBaTb HENPABU/ILHON YCTaHOBKE akKyMy-
NATOPOB UNK 6atapeil, v A0HKHO NMETb YETKYI0O MapkupoBKY NONsSipHOCTU. Becerga cnefyet obpalaTe BHUMaHNe Ha Mapku-
POBKY MOIIPHOCTM akKyMy/iATOpOB, 6atapeit 1 060pyA0BaHUSA, a Takke YA0CTOBEPATLCA B MPaBU/IbHOCTU NCNO/Ib30BaHUS;

i) He cnepyeT cobupaTtb 6aTapeun U3 akkyMynsTOpoB, UMEKLLUX pa3inyHble eMKOCTU, pa3Mepbl, TUMbl U U3rOTOB-
NIEHHbIX Pa3HbIMU N3rOTOBUTENAMMU;

j) cnepyeT HemeAneHHO 06pPATUTLCA K BPayy, €C/IN MO HEOCTOPOXHOCTY NPOrIOTUAN akKKyMynaTop unu 6atapeto;

k) cnepyeT NpOKOHCYNbTUPOBATLCA Y N3rOTOBUTENSA akKyMynsTopos/6atapsii 0 MakCMManbHOM YnAC/e akKkyMynsTo-
POB. KOTOpble MOTyT 6bITb MCMOMb30BaHbI 4719 COOPKM B6aTapeii, N He06X0ANMO cneAoBaTh €ro ykasaHuam no 6e3onacHbIM
cnoco6amM coefMHeHNs akkyMynsTOpOB;

1) ANs Kaxgoro o6opyAoBaHNsA JO/MKHO ObITh CBOE 3apsaAHOe YyCTPOCTBO. Bece akkymynAaTopbl u 6atapeu, npefHa-
3HauYeHHble 418 NPOAAXHN, AO/MKHbI UMETb NOJIHbIE MHCTPYKLMK MO X 3apsagy;

nT) cnepyet AepxaTb akkyMynaTopbl 1 6atapen B YACTOM U CYXOM COCTOSIHWU;

n) cnefyeT NpoTvpaTh BbIBOAbI aKKyMy/nsiTOPOB U 6aTapei, ecnum OHW 3arpA3HUINCh, YACTON CyXOil BETOLLbIO;

0) nepef NCnonb3oBaHWeM akkyMynaTopbl 1 6aTapen Heob6xoAMMO 3apsauTb. Beerga Heo6xoanmo cnefosatb WH-
CTPYKLUW N3rOTOBUTENSA U UCMOMb30BaTh NPaBU/IbHbIV PEXUM 3apsaaa;

p) He cnepyeT AepxXaTb HEUCNOJIb3yeMble akKyMynsiTOpbl 1 6aTapen B COCTOAHUM 3apaaa;

q) nocne AAMTENbHOrO XpaHeHus MoryT notpe6osaTbCsa 3apsj 1 pa3psas akkyMynsTopoB Waun 6atapeii HeCKObKO
pas. 4To6bl 4OCTUYL MaKCUMasIbHbIX XapakTepUCTHK:

) cnegyeT COXpaHATb CNpaBOYHYl0 NuTepaTypy Mo akkymynatopam u 6atapesm Ans nocnegylowero ee
MCnosib30BaHus;

S) WCNoNb30BaHHbIe akKyMyNnATOPbl 1 6aTapen pasiMuHbIX 31EKTPOXUMUNYECKNX CUCTEM CRefyeT XpaHuTb OTAe b-

HO pyr OT apyra.
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MpunoxeHne C
(cnpaBoy4HOE)

PekoMeHAaunu ANs KOHEYHbIX NONMb30BaTeneli akkyMynsiTopoB u 6aTtapeii

Huxe npuBefeH nepeyeHb TUNOBbLIX (hOPMYIMPOBOK BaXHbIX PekOMeHAauunii ANs npefocTaB/eHns U3roToBuTens-
My 060py/jOBaHNSA KOHEYHbIM NOMb30BaTeNAM. [epeyeHb He ABASETCA UCHEePnbIBAIOLMM:

a) 3anpelaetcsa pas3bupaTb, OTKPbIBATb UM BCKPbIBATb akKyMynIsTOpPbI;

b) cnepyeTt XxpaHuTb 6aTtapen B HeAOCTYNHOM ANA feTeil mecTe.

Vicnonb3oBaHne akxymynaTopos u 6aTapei feTbMu JO/MKHO 6bITb MO HabngeHnem. batapen, koTopble cunTalT
ManeHbKUMU, cnefyeT XpaHuTb 0CO6bIM 06pa3oM B HeOCTYNHOM ANA feTeil mecTe;

c) cnepyeT HeMeA/leHHO 06paTUTLCS K Bpady, eC/iv N0 HEOCTOPOXHOCTW NMPOrNOTUAN akKyMynsaTop unum batapeto;

d) Henb3s noasepratb 6aTapeun HarpeBy 1 Bo3AeincTBUIO OrHsi. CnefyeT nsberatb BO3AelicTBUA NPSMbIX COTHEYHbIX
nyyei;

e) He cnepyeT AonyckaTb KOPOTKOrO 3aMblKaHNS akkyMynsiTOpoB 1 6atapeil. He cnefyeT XpaHUTb akkyMyasiTopbl 1
6aTapeun 6ecnopsifouHO B KOPOGKe MK ALLMKE, e OHW MOTyT 3aMKHYTbCS HAKOPOTKO APYr Ha Apyra wunu gpyrue metan-
nnyeckne npegmeTsl;

f) He cnepyeT n3BnekaTb akKkyMynaTopbl U 6aTapen 13 ynakoBku 40 Hayasna UCNosib30BaHUS;

) He cnepyeT nojAsepraTb akkyMynsiTopbl M 6aTapen MexaHu4yeckum yaapam;

h) B cnyvae Teun akkymynatopa He cnefgyeTt Aonyckatb nonagaHusa aNekTponmMTa Ha KoXy 1 B rnasa. B cnyyae no-
nagaHus cnegyeTt NPOMbITb NOBPEXAEHHOE MecTO AOCTATOYHbIM KOIMYECTBOM BOAblI M 06paTUTLCA K Bpauy;

i) He cnepyeT ncnonb3oBaTh 3apsAHble YCTPOACTBA, OT/INYHbIE OT NPEAYCMOTPEHHbIX B JaHHOM 060pyA0BaHNK;

j) cnepyet o6palaTb BHUMaHWE Ha MapkMpoBKY MOMSAPHOCTW nakc (+} U MUHYC (-) Ha akkymynaTope, 6atapee u
o6opyAoBaHNK, 4TO6bI 06ecneynTb NpaBu/bHOE NCMO/Mb30BaHMNE;

k) He cnepyeT UCMoNb30BaTb aKKyMyNATOPbI UK 6aTtapen, OT/INYHbIE OT NpefHa3HavYeHHbIX 415 paboTbl C AaHHbIM
o6opyaoBaHunemM.

) He cnegyeT MPUMEHATb B OAHOM YCTPOWCTBE akKyMy/nAaTopbl, UMeloLMe pasHble eMKOCTU, pasMepbl, TUMbl UK
N3rOTOB/IEHHbIE Pa3HbIMU U3FOTOBUTENSMU;

T) Bcerga crnegyeT NPUMeHsTb COOTBETCTBYIOLLNE JaHHOMY 060pYy/0BaHNI0 akKyMynsaTopbl U 6atapeu;

n) cnepyet AepxXaTb akKyMynaTopbl N 6aTapen B YNCTOM U CyXOM COCTOSIHUU;

0) Heob6xoAMMO NpoTUpaTh BbIBOAbLI akkyMysiTOPOB 1 6aTapeii, eCnn OHW 3arpA3HUINCH, YNCTON CYXOi BETOLLbLIO;

p) nepep “cnonb3oBaHNeM akKyMynaTopbl 1 6aTapen Heobxogumo 3apaauTb. CnefyeT Bcerja Ucnonb3oBaTb Peko-
MeHA0BaHHOe 3apsfHoe yCTPOWCTBO U CnefoBaTh NHCTPYKLUAMMN U3TOTOBUTENS akkyMy/nsSiTOPOB U 6atapeii unm pykoog-
CTBY N0 3KcnayaTaLuum 060pya0BaHus, B KOTOPOM U3/T0XKEHbI MHCTPYKLMUW NO 3apsjy;

gq) He cnepyet AepxaTb HEMCNosb3yeMble akkyMynsToOpbl U 6atapen B COCTOAHMM 3apaja:

r) nocne ANUTENbLHOTO XpaHeHUA MOXeT NoTpe6oBaTbCs 3apsf U paspas akkyMynsToOpoB Unu 6atapeii HECKObKO
pas. 4To6bl AOCTUYb MaKCMMasIbHbIX XapaKTepUCTHK;

S) cnefyeT COXpaHATb CNpaBOYHYl nMTepatypy No akkymynstopam W 6Gatapeam ANs nocnepytoliero ee
MCNO/Ib30BaHNA:

t) ncnonb3yiTe akkyMynaTopbl U 6aTapen TONbKO B TeX Lensx, A8 KOTOPbIX OHWU NpeAHa3HauveHbl;

1) ecnn ecTb BO3MOXHOCTb, U3biMaliTe 6aTapeun 13 yCTpoOIiCTB, korga He ucrnosb3yeTte ux;

V) YTUAU3MPYTEe akKyMynsaTopbl 1 6aTapen nocne nx Ncnosib30BaHus.
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MpunoxexHne D
(o6sA3aTenbHoe)

I/IsmepeHme BHYTpPEHHEro conpoTnBaeHnAa Ha nepeMeHHOM ToKe ANA AUCKOBbIX aKKyMynaTopoB

D.1 O6wwne nonoxeHns

B HacTosLLeM NPUIoXeHNU NPeACTaBNEH METOL U3MEPEHUSI BHYTPEHHETO CONPOTUB/IEHUS ANCKOBOIO akKyMysTo-
pa, uTo6bl ONpefenuTh, TpeGyeTcs K UCMbITaHNe B COOTBETCTBUM ¢ Tabnuuei 1.

D.2 MeTopa ucnbliTaHui

a) TpeboBaHue

Heo6xo4MMO U3MepuTb BHyTPEHHEE COMPOTMB/IEHNE AUCKOBOIO akkyMynaTopa /15 onpefenieHns Toro, ABaseTcs
1N BHYTPEHHEe CONPOTUBEHNE akkymynaTopa He 6oseB 3 OM 1 TPebyTCA /1N UCTbITaHUSA, YCTaHOB/IeHHbIe B Tabnuue 1.

Cwm. pasgen 6.

b) VcnbiTaHne

[ina aToro ncnbiTaHus TpebyeTcs pasmep BbIGOPKKN U3 TPEX JUCKOBbIX akKyMynsaTOpOB.

3tan 1- AKKyMynsiTopbl JO/DKHbI 6bITh 3apsXeHbl Npu TemnepaTtype okpyxatouieii cpeasl (20 + 5) "C ¢ ucnonb3osa-
HUEM MeToja, 3asAB/IEHHOIO U3rOTOBUTENEM.

Otan 2. AKKYMyNATopbl JO/KHbI 6bITh BblgepXaHbl NPy TemnepaTtype okpyxatwuei cpefpl (20 £ 5) *C B TeueHune
He meHee 14 u He 6onee 4 u.

OT1an 3. 3mepeHne BHYTPEHHEro ConpoTUBEHNss HA NePeMEHHOM TOKe C/ieflyeT BbIMOJIHATb, Kak ykasaHo HUXe.

AKKyMYNSTOp NnojBepratT BO34eWCTBUIO NepeMeHHoro Toka la ¢ yactoTtoli (1.0 £ 0.1) kl'y B TeueHne 1—5 c. npu
3TOM U3MEPAT NepemMeHHoe HanpsxeHue Ug.

BHyTpeHHee conpoTuBeHNe Ha NnepeMeHHOM Toke RKonpegensaoT no opmyne

(D.1)
rae Ug— nepemMeHHoe HanpseHnue;
/a— nepeMeHHbI TOK.

MpuuedaHusn

1 MNepeMeHHbIA TOK BbIGUPAIOT TakuM 06pa3oM, 4To6bl MUKOBOE HaNpsXeHne ocTaBasioch Huke 20 MB.

2 C ucnonb3oBaHWeM 3Toro mMetofa GyAeT M3MepeH UMNefaHc, KOTopblii B AuanasoHe ykasaHHOW 4acToTbl npu-
6/1M3NTENbHO paBeH COMPOTUB/IEHUIO.

3 TOAKMOYEHNS K BbIBOAAM akKyMynAaTOpa AO/KHbI 6bITh BbINOMHEHbI TAKMM 06pa3oM, Y4TO6bI KOHTaKTbl U3Mepe-
HWS HaNPsHXeHUs 6blN OTAENEHbl OT KOHTAKTOB, UCMOMb3YEMbIX AN Nepesaumn Toka.

c) KpuTepuu cooTBeTCTBUSA

[cKoBbIE aKKyMYATOPbI C BHYTPEHHUM CONPOTUBNEHNEM He 6o/iee 3 OM NOABEPraoT UCTbITAHUI0 B COOTBETCTBUM
¢ pasgenom 6 u Tabnuuein 1. Ana ANCKOBbIX aKKyMy/asiTOPOB C BHYTPEHHWUM COMpoTUBNEHWeM Gosiee 3 OM ganbHeiwmne
UCMbITaHUS He TpebyloTcs.
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MpunoxeHune E
(cnpaBoy4HOE)

YnakoBka U TpaHcnopTUpoBaHue

Llenblo ynakoBKU akxyMy/iATOPOB W akKyMynATOPHbIX 6aTapeli Ana TpaHCNoOpTUPOBaHUA ABNSETCA NpeaoTBpaLle-
H/We BO3MOXHOCTV KOPOTKOrO 3aMblKaHWs, MEXAHUYECKMX NMOBPEXAEHUA 1 BO3MOXHOro nonagaHus snarn. Matepuansl n
KOHCTPYKLMS YNakoBKN [O/KHbI GbiTb BbiGpaHbl Takum o6pa3om, 4To6bl NpefoTBpaTUTL pa3BUTME HenpefHamMmepeHHoM
3/1eKTPUYECKOI NPOBOANMOCTHW, KOPPO3UW BbIBOAOB U MONaAaHNA 3arpsA3HAIOLWNX BELECTB U3 OKpyxXaloLieli cpeapl.
Bonpocbl TpaHCNOPTUPOBaHUS INTUEBbLIX akKyMyATOPOB, mMoAyneli, 6aTtapeiiHbix 6/10k0B 1 6aTapeliHbix cuctem
perynmpytoTca npaeBunamu MexzgyHapoAHoii opraHmsauun rpaxgaHckoii asnaunm (ICAO). MexayHapoaHoi accoymauum
BO3yLWHOro TpaHcnopTa (IATA), MexayHapofHoli Mopckoii opraHusauum (IMO) n apyrux rocyAapCTBEHHbIX YUPEXAEHWA.
MpaBuna, kacawwmecs MexayHapoAHOV NepeBo3kn NNTUEBbIX akkyMyNATOPHbIX 6aTapeli, OCHOBaHbl Ha PekoMeH-
faunax OOH no nepeBo3ke onacHbIX rpy30B. TpeboBaHWA K UCNbITaHMAM onpegesneHbl B PykoBogctee OOH no ucnbita-
HUAM U KpUTEPUAM. B CBA3M B BO3MOXHbLIMY NepecMoTpamu pernamMeHTa ciegyet o6paliatbCs K NOCAefHUM U34aHUAM.
Cm. Takke M3IK 62281.
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Mpunoxexne F
(cnpaBoyHoe)

CcCbl/IKM Ha cTaHpapThl KOMMOHEHTHOI 6a3bl

KOMMOHEHTbI, CNoNb3yeMble A5 o6ecneyeHnsi 6e30NacHOCTN akkyMynaTopa, A0/XHbl COOTBETCTBOBATL CTaHAap-
TaM Ha COOTBETCTBYIOLLME KOMMOHEHTbI, €C/IN 3TO NpUMeHUMo. B Tabnuue F.1 ykasaHbl cTaHAaPTbl HA KOMMOHEHTHI, KOTO-
pble MOryT 6bITb NPUMEHEHBI K KOMMOHEHTAM aKKyMy/SiTOPOB.

Ta6nuya F.1— Ccblnky Ha CTaHAapTbl KOMMOHEHTHOW 6a3bl

KomnoHeHT

MpegoxpaHuTenu

TepmMucTopbl C  MNOMNOXUTENbHLIM
TemnepaTypHbIM KoadpuumeHTom
(PTC)

MnaBkue BCTaBKM

Monesbie TpaHsuctopsbl (FET)

34

Ccblfika Ha cTaHgapT MOK

M3K 60127 (Bce 4yacTu). MMHMATIOPHbIE NpefoXpaHnTenm
(IEC 60127 (all parts). Miniature fuses]

M3K 60736-1. TepMuCTOPbI MPAMOro NOAOrPeBa C NONOXUTENbHBIM TEMNepaTyp-
HbIM KoadppuuneHTom. Hacte 1. Obwasn cneyndumkayma

(IEC 60738-1, Thermistors — Directly heated positive temperature coefficient —
Part 1: Generic specification)

MO3K 60691, BcTaBku nnaekue. TpeboBaHNA 1 pyKOBOACTBO NO NPUMEHEHNIO
(IEC 60691. Thermal-links — Requirements and application guide)

MO3K 60747-8. Mpubopbl NOMYNPOBOAHNKOBbIE. [UCKPETHbIE NPUGOPLI U UHTE-
rpasnbHble cxembl. YacTb 8. MosieBble TpaH3nCcTopbI

(IEC 60747-8. Semiconductor devices — Discrete devices — Part 8: Field-effect
transistors)
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MpunoxeHune JA
(cnpaBoyHoE)

CBefleHNA 0 COOTBETCTBUU CChbISTOYHbIX MEXAYHapoAHbIX 4OKYMEHTOB
HauMOHa/IbHbIM U MEeXroCyaapCTBEHHbIM CTaHA4apTam

Ta6nunua [OA.1

O603HayYeHne CCbIIOYHO O CrteneHb O603HavYeHWe U HaMMeHOBaHWe COOTBETCTBYHOLW ED HALNOHaNbHO
MexXAyHapoAHOro fOKyMeHTa cooTBeTCcTBUA CTaHpgapTa

IEC 60050-482:2004 — .

IEC 61960 oT FOCT P M3K 61960—2007 «AKKYMYNsiTOPbI N akKyMynATOpPHble 6aTapeu,

coaepxalime LWesI0YHON N ApYyTrue HEKUCOTHble 3MEKTPONUTbI. AKKYMYy-
NATOPbl U aKKyMynATOpHble 6aTapen NuTMeBble AN NOPTATUBHOIO MpwU-
MEHEeHUA»

ISO/IEC Guide 51 oT FOCT P 57149—2016/ISQ1EC Guide 51:2014 «AcnekTbl 6€30MacHOCTH.
PykoBoAsALME yKa3aHUsi MO BKIHOYEHUIO UX B CTaHAAPTbI»

* C 01.05.2020 peiictByeT TOCT P 58593—2019 «MCTOUYHVKN TOKA XMMUYECKMEe. TEPMUHbI U ONpeAeneHna».

MpumeuyaHune — B HacToslwell Tabnuue NCNONbL30BAHO cnegytoliee ycroBHoe 0603HadeHne cTeneHun cooT-
BETCTBWS CTAH4APTOB:
- IOT — MAEeHTUYHbIE CTaHAapThI.

35



FOCT P M3K 62133-2—2019

IEC 60050-351:2013

IEC 60051 (all parts)

IEC 60664 (all parts)

(IEC 61434)

IEC TR 61438

IEC TR 62188

IEC 62281

IEC TR 62914

ISO 6208

ISO 7619-1

ISO 8124-1

Buénunorpadcusa

International Electrotechnical Vocabulary — Part 351: Control technology (MexayHapoaHblii anek-
TpoTexHuueckuii cnosapb. Masa 351. ABTOMaTMYECKOE ynpaB/eHune)

Direct acting indicating analogue electrical measuring instruments and their accessories (Mpun6o-
pbl aHaNoroBble NoKasbliBalLL e 31eKTPou3MepuTe ibHble NPAMOro AeiCcTBUA 1 BCNoMoraTesibHblie
4acTh K HAM)

Insulation coordination for equipment within low-voltage systems (CornacosaHue nsonauum gns
060pyA0BaHUS B HU3KOBO/bTHBIX CUCTEMAX)

Secondary cells and batteries containing alkaline or other non-acid electrolytes — Guide to the
designation of current in alkaline secondary cell and battery standards (Akkymynatopbl 1 6atapenu,
cofiepxalljne LenoyHble AN 4pyrne HeKNCNOTHbIE 3NEKTPONNUTLI. PykOBOACTBO N0 0603HaYEHNIO
TOKa B LLE/I0YHbIX CTaHAAPTax BTOPUYHbLIX 3/1IEMEHTOB 1 GaTapeil)

Possible safety and health hazards in the use of alkaline secondary cells and batteries — Guide to
equipment manufacturers and users (Bo3mMOXHble 0nacHOCTU AN 6e30NacHOCTM U 340p0BbA Npu
MCNO/MIb30BaHUN LETOYHbIX BTOPUYHBIX 3/1IEMEHTOB 1 H6aTapeil. PykoBoACTBO AN51 U3roToBuTenei
o6opynoBaHua 1 nosb3osarteneii)

Secondary cells and batteries containing alkaline or other non-acid electrolytes — Design and
manufacturing recommendations for portable battenes made from sealed secondary cells (Akky-
MyNSiTOpbl U 6aTapeun, cogepxallyme WenoYHble UNKn Apyrne HEKUCNOTHbIE 3NEKTPONNTLI. PeKkomeH-
Jauun No NpoeKTUPOBaHWMIO N U3TOTOB/IEHNIO MEPEeHOCHbIX 6aTapeil 13 repMeTUYHbIX BTOPUYHbIX
3/1EMEHTOB)

Safety of primary and secondary lithium cells and batteries during transport (BesonacHocTb npu
TPaHCMOPTUPOBAHUN NEPBUYHbLIX IMTUEBBLIX 3/1IEMEHTOB U 6aTapeii, NMTUeBbIX akKyMynsaToOpoB u
akKyMynsiTOPHbIX GaTapeit)

Secondary cells and batteries containing alkaline or other non-acid electrolytes — Experimental
procedure for the forced internal short-circuit test of IEC 62133:2012 (Akkymynsitopbl 1 6atapeu,
cofiepxaline LenoYHble Uan gpyrne HeKUCNOTHbIE 3/1IeKTPONNTbI. DKCNepuMeHTanbHas npoueay-
pa AN UCNbITAHUA BHYTPEHHEro KOPOTKOro 3amblkaHns no M3K 62133:2012)

Nickel and nickel alloy plate, sheet and strip (MnacTuHa U3 HUKENs U HUKeNEeBOro cnnasa, JINCT U
nonoca)l*

Rubber, vulcanized or thermoplastic — Determination of indentation hardness — Part 1: Durome-
ter method (Shore hardness) [Pe3nHa, BynkaHu3mpoBaHHas uam TepmonnactuyHas. OnpegeneHne
TBEPAOCTM BAaBnmBaHua. YacTb 1. MeTtog AlopomeTpa (TBepaocTh no Wopy)]2L

Safety of toys — Part 1: Safety aspects related to mechanical and physical properties (Besonac-
HOCTb Urpywek — Yactb 1. AcnekTbl 6€30MacHOCTH, CBSA3aHHbIE C MEXaHNYECKUMU U hU3NYECKUMM
cBoiicTBaMm)

United Nations, New York & Geneva, Recommendations on the Transport of Dangerous Goods, Manual of Tests and Cri-
teria, Chapter 38.3 (Opranusaums O6beanHeHHbIx Hauuii. Helo-Aopk 1 XKeHesa. PekomeHaaLuy no nepeBo3ke onacHbIX
rpy3oB. PykoBOACTBO NO UCMbITAHUAM U KpuTepusm, rnasa 38.3)
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OTMEHeH.

2>3aMeHeH. [lelicTByeT 1SO 48-4:2018.
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TpeboBaHNs 6e30nacHOCTH
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