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MNpegncnosne

1 NMOArOTOBJIEH HaunoHanbHol accoynaymneis nponssoantenein ncTtouHnkos Toka «<PYCBAT» (Acco-
unauns «PYCBAT») Ha 0CHOBe COGCTBEHHOTO NepeBoAa Ha PYCCKUI A3blKk aHM10A3bIYHON Bepcumu cTaHaapTa,
yKa3aHHoro B nyHkTte 4

2 BHECEH TexHu4yeckum komuTeTom no cTaHgaptusaumm TK 044 «AKKyMynaTopbl n 6atapen»

3 YTBEPX/EH VI BBEJEH B JENCTBUE MNpukasom defepasnbHOro areHTCTBa No TeXHUYECKOMY pe-
rynmpoBaHuio n metponoruu ot 11 oktsi6pa 2018 r. Ne 751-cT

4 HacTosAwwmii cTaHgapT UAEHTUYEH MeXAyHapoaHoOMy cTaHaapTy M3OK 60086-4:2014 «batapeu nep-
BMYHble. HacTb 4. Be3onacHocTb NuTueBbIX 6atapeii» (IEC 60086-4:2014 «Primary batteries — Part 4: Safety
of lithium batteries», IDT).

Mpv NpYMeHeHnn HacToALWero ctaHjapTa pekoMeHayeTcs UCNoJb30BaTb BMECTO CChIJIOYHbIX MEXAyHa-
pPOAHbIX CTAHAAPTOB COOTBETCTBYIOLME UM HaLMOHaNbHble cTaHAapThl Poccuiickoli ®efepaymmn, cBefeHns
0 KOTOPbIX NpUBEfEHbl B AONOMHUTENLHOM NpUIoxeHun A

5 B3AMEH IrOCT P M3K 60086"4— 2009

6 HekoTopble MOMOXEHUSI HACTOSLEro cTaHAapTa MOryT SiIBASATLCA 06beKkTamy naTeHTHbIX npas. Mex-
fyHapofHas anekTpoTexHuueckas komuccusa (MIK) He HeceT OTBETCTBEHHOCTU 3a UAeHTUUKaLUo noao6-
HbIX NATEHTHbIX NpaB

MpaBuna NnpUMeHeHNs HaCTOALWEro cTaHjapTa YCTaHOB/IeHbl B cTaTbe 26 PefepanbHOro 3akoHa
0T 29 nioHA 2015 r. Ne 162-®3 «O cTaHgapTusauun B Poccuiickoin depepauumn». NHdopmauns o6 m3-
MeHEeHUAX K HacTosWweMy cTaHgapTy nybaukyeTca B BXerog>omM (N0 COCTOAHUI0 Ha 1aHBapsA TekyLwero
roga) nHopmMaunMoHHOM yKaszaTesne «HaunoHanbHble CTaHAapThi», a oUUNaNbHbIA TEeKCT W3MEHEHUN
N NonpaBoOK — B eXeMecAYHO u3gaBaeMom MHopmMaLnoHHOM ykaszaTene «HaunoHanbHble cTaHaapTbi».
B cnyyaB nepeanoTpa (3aMeHbl) UAM OTMEHbl HACNAWBIo cTaHjapTa COOTBeTCTBYWLUEe yBeJOM-
neHue 6yneT ony6/ukoBaHO B 6nmxaliLieM BbiNMycke eXeMecA4YHOro MHpopMaLnMoHHOro ykaszaTens «Ha-
LuMoHanbHble cTaHfapThi». CoOOTBETCTBYyLWAas UHpopmaLms, yBefjoMNeHne U TeKCThbl pa3MmelialTca
Takxe B MHpopmaunoHHON cucTeme obLLEero nonb3oBaHns — Ha oduunanbHoMm caliTe PefepanbHOro
areHTCcTBa N0 TEeXHUYeCKOMY perynmpoBaHuto 1 meTponornm (vyww.gost.ru)

© CrtaHpapTuHdopm. odpopmneHne. 2018

HacToswuii ctaHAapT He MOXeT 6biTb MOTHOCTbIO UK YACTUYHO BOCNPOM3BEAEH, TUPAXUPOBAH U pac-
npocTpaHeH B KayecTsBe ohuLnanbHoOro ngaHna 6es paspewerHusa degepasbHOro areHTCTBa NO TEXHUYECKO-
MY peryimpoBaHuio 1 MeTposorum
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BBepeHve

KoHuenuus 6e30nacHOCTV TECHO CBA3aHa C ob6ecneyeHMeM HeAOoNyLLeHUA HaHeCeHUA Bpefa XWU3HU 1
3[0pOBbI0 N0Aei 1 yuepba nmyllecTsy. HactoAwmii ctaHaapT ycTaHaBnmBaeT Tpe6oBaHNA M MeToAbl UC-
nbiTaHUs ANSA NEePBUYHbIX TUTUEBbLIX 6aTapeil n NOAroTOBNEH B COOTBETCTBUU C PYKOBOAALMMMN NpUHLMNAMY
MCO/M3K. ¢ yyeTom TpeboBaHMNn BCeX COOTBETCTBYHOLWMNX NPUMEHNMbIX HALMOHAMNbHbIX U MEXAYHapOAHbIX
cTaH4apToB.

NnTneBble 6aTapen OTNMYAKOTCA OT 06bIYHbLIX NEPBUYHbLIX 3N1E€MEHTOB 1 6aTapeil ¢ ncnonb3oBaHnem
BO/IHOTO 3/1EKTPONIMTA TEM. YTO OHW COAEpPXaT OrHeonacHble maTepuansl.

CneposartesfibHO, BaXHO TWaTe/lbHO paccMartpusBaTb BONPOChLI 6e30nacHOCTU npu pas3paboTke, Npowus-
BOACTBE. NOCTaBKax, UCMOMb30BaHNMN 1 yTUNM3aLum NuTneBbix 6atapeli. Bcnegcterne 0cobbix XxapakTepucTuk
nuTunesble 6aTtapeun A5 6bITOBbIX NPUIOKEHUA N3HAYANIBHO GbINN HEGONBLLWMMW NO pasMepy U UMeNu HU3KYH
BbIXOJHYI MOLHOCTb. Bbln Takxke NuTMeBble 6atapen C BbICOKON BbIXOAHOW MOLLHOCTbIO, KOTOPbIe NCMO/b-
30BannCb ANSA cneynanbHbiX NPOMbIWAEHHbBIX U BOEHHbIX MPUMEHEHUIA N GblNN OXapakTepmn3oBaHbl Kak «3a-
MeHseMble cneunanucTtamu». MNMepBaa pefakuma HacToslwero ctaHjapra 6bina paspabotaHa c yyeTom 3Toi
cutyaumn,

OpfHako Npu6AM3nMTeNnbHO OT KOoHLa 1980-X rofoB NMTMeBble 6aTapeun ¢ BbICOKOW BbIXOAHOW MOLHOCTbIO
cTanun WUpOKO MCNOMb30BaTbCA HA BTOPUYHOM PblHKE 3aMeHbl NoTpebuTensaMmu, B OCHOBHOM B KayecTBe UC-
TOYHMKa NMUTaHus B hoTokamepax. Tak Kak CMpoC Ha Takve nuTueBbie 6aTtapen ¢ BbICOKON BbIXOAHON MOLLHO-
CTb0 3HAYUTENBHO YBENNUYUACA, 3TU TUNbI NUTUEBLIX BaTapel Hayanu BbinyckaTb MHOTMe U3rotoBuTenun. Kak
cnepcTBue 3TOM cuTyaumn, acnekTbl 6€30NacHOCTU A4NA NUTUEBbIX 6aTapei ¢ BbICOKON BbIXOAHON MOLLHOCTbLIO
6b1/T1 BK/IOYEHbI BO BTOPOE M3[aHne HacTosLlero ctaHjapra.

MepBuYHbIE NUTUEBbIE GaTapen Kak NS NOTPe6bUTEeNbCKUX, Tak U ANA NPOMbILINEHHbIX NPUNOXEHUA —
XOpOLWO OT/NaxeHHble 6e3onacHble N HafeXHble NPOAYKTbl Ha pblHKE, YTO. MO KpaliHeli mepe, YacTUYHO 3a-
BMCEIO OT HANMYNA CTaHAapTOB 6€30NacHOCTU, TakMxX Kak HacToAWMI cTaHAapT U cTaHgapT 41 TpaHcnop-
TMpoBkM M3IK 62281. MoaToMy YeTBEpPTOE U3[aHMNe HACTOALWEro cTaHjapTa oTpaxaeT Inlb He3HaYuTebHbIE
N3MEeHeHNs, KOTopble Heo6XoAUMbI ANS TOro, YTo6bl NPMBECTM ero B cooTBeTcTBME ¢ MIK 62281 1M NOCTOAHHO
ynyuwartb NoJsib30BaTesIbCKy0 MH(opMaLuio No Bonpocam, CBsA3aHHbIM C 6€30MacHOCTbIO.

PekomeHpauunn, nocBsleHHble BonpocaM 6e30MacHOCTW NpW MPOEKTUPOBAHUU NUTUEBBLIX GaTapel,
npusegeHsbl B NpuaoxeHnn A. B npunoxerHun B npuBogaTca pekomeHgauuy B OTHOWEHMM BONpocoB 6e3onac-
HOCTM NMpW NPOEeKTUpPOBaHUN 060pyA0BaHUA, B KOTOPOM yCTaHaBNMBaKTCA nTueBble 6atapen. Oba npunoxe-
HMA A 1 B oTpaxatT onbIT paboTbl C NIUTUEBLIMKU GaTapesmmn, UCNONb3yeMbIMU B NPUNOXEHNAX hoTokamep,
1N ocHoBaHbl Ha [20].

be3onacHOCTb — 3TO OTCYTCTBME HEMpPMEMIEMOro pucka. Heo6xo4MMO yuuTbiBaThb, YTO abCOMOTHOM
6e30nacHOCTN 6bITb HE MOXET, BCerga octaeTca HekoTopas 408 pucka. MoaToMy cam NPoAyKT, npouecc nnn
ycnyra MoryT 6biTb TO/IbKO OTHOCUTENIbHO 6e30nacHbIMWU. Be30nacHoCTb AOCTUraeTCs 3a CYET CHUXEHUS pu-
cka A0 MPMeM/IEMOrOo YPOBHS, ONpefesifieMoro onTuMarnbHbiM 6anaHcom Mexay ngeanom abconoTHoOW 6es-
onacHoCTW 1 TpeboBaHUAMMU, NpeAbaBaseMble K NPOAYKUUN, npoueccamM v ycnayram, a Takke Takumu akro-
pamu. Kak Bbirofa A5 nonb3oBaTens, NPpUrofgHOCTb NS KOHKPETHOW Lenun, akoHoMmuyeckan adPekTuBHOCTb,
a Takxe obblyaun obliecTsa.

Mockonbky obecneveHne 6e30MNaCHOCTU MMEET MHOXECTBO pas/INYHbIX acrnekToB, TO HEBO3MOXHO 06e-
cneynTb Habop TOYHbLIX NOMOXEHWI W pekoMeHAauuid, KoTopble BYAYT MPUMEHATLCA B KaXXAOM KOHKPETHOM
cnyyae. TeM He MeHee HaACTOALWMIA cTaH[apT Npu pasyMHOM «MCMO/b30BaHUN, €C/iM 3TO MPUMEHUMO», obe-
CrneymnT A0CTaTOYHO TBEPAYI0 OCHOBY ANA 6e30nacHoCTuU.
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HALUWOHANBbHLBN CTAHAOAPT POCCUMCKOWN PELEPAL NN

BATAPEV NMEPBUWYHbIE
Yactb 4

BesonacHocTb NUTHeBbIX 6aTapei

Primary batteries.
Part 4. Safety of lithium batteries

[fara BBegeHns — 2019—03—01

1 O6nacTtb NpUMeHeHUsA

[aHHas yacTb M3K 60086 onpegenset TpeboBaHUsA U MeTOAbl UCMNbITAHWUA ANA NEPBUYHbLIX TUTUEBbIX
6aTapein ons obecneyeHnss ux 6e3onacHoOi akcnayataLMm B COOTBETCTBUM C HA3HAYEHNEM C YYETOM BO3MOX-
HOro HenpaBW/IbHOTO UCMO/Ib30BaHNS.

MpumeyaHne — TlepBUYHbIE IMTUEBbIE GaTapen, KOTopble cTaHAapTU3npoBaHbl B MOK 60086-2. AO/MKHbI
oTBeYaTb BCEM NPUMEHVMMbIM TPEe6OBaHUAM, yCTaHaB/IMBAEMbIM HACTOSILLMM CTaHAAPTOM. HacTOAWMIA CTaHaapT Takke
MOXeT 6bITb MPUMEHEH Npu onpeAeneHnn n'nnu ana obecneyeHns 6e30NacHOCTV He CTaHAAPTU3NPOBAHHbIX NEPBUYHBIX
NUTEBbIX 6aTapeil B nobom cnyyae He faeTcsa rapaHTUsi U He MOTYT NPeAbABNATLCA NPETEH3UN K TOMY, 4TO cobnoae-
HWe WM HecobngeHne aToro ctaHaapTa 6yaeT BbINOHATL WU He BbINOHATL Kakue-1mbo U3 KOHKPETHbIX Leneli nnm
noTpe6HocTeli noTpebuTens.

2 HopMmaTMBHbIE CCbI/IKN

B HacTosileM cTaHAapTe UCN0/b30BaHbl HOPMATUBHbIE CChIJIKMN Ha CrefyloLlne MexayHapoaHble CTaH-
AapTbl. na gaTMpoBaHHbIX CCbIJIOK CleflyeT UCMO0Jb30BaTb TOMIbKO yKasaHHOe u3gaHve, AN1S HejaTupoBaH-
HbIX CCbIJIOK C/iefyeT UCMONb30BaTh NOC/eHee n3faHue ykasaHHOro JOKyMeHTa, BK/1loyas Bce nonpasku.

IEC 60086-1:2011 Primary batteries — Part 1. General (batapen nepsuyHble. YacTb 1. O6uue
TpeboBaHua)*

IEC 60086-2 Primary batteries — Part 2: Physical and electrical specifications (batapeu nepsuuHble.
YacTb 2. dusnyeckme n anekTpuyeckne xapakTepucTukm)

MpumMmeyaHune — [lpyn NOML30BAHNM HACTOSILLMM CTAHAAPTOM Lies1ecoo6pa3HO NPOBEPUTL AEeNCTBUE CCbIIOY-
HbIX CTAHAAPTOB U KNaCCUMKATOPOB B MHDOPMALIMOHHOM cucTeMe 06LLEro NoNb30BaHNs — Ha O(hMLMaIbHOM caiiTe
defepanbHOro areHTCTBa No TEXHUYECKOMY PEry/IMpoBaHui0 ¥ METPOIOTM B CeTU VIHTEPHET v no MHGOPMaLMOH-
HOMY ykasaTento «HauuoHasbHble CTaH4apTbl», KOTOPbI/A ONy6G/MKOBaH MO COCTOSIHUIO Ha 1 sHBapsi TeKyLLero roga),
1 MO BbIMyCKaM €XEMECSHYHOro MHPOPMALMOHHOIO yKasaTtesns «HaunoHasbHble CTaHAapThl» 3a Tekywwin rog. Ecnm
3aMeHeH CCbINIOYHbIV CTaHAapT, Ha KOTOpbI AaHa HegaTWpOBaHHAasA CCbifka, TO PEKOMEHAYeTCs UCNonb3oBaTb Aeit-
CTBYHOLLYH BEPCUIO 3TOTO CTaHAAPTa C Y4ETOM BCEX BHECEHHbIX B JaHHYO BEPCUIO U3MEHEHWIA. ECi 3aMEHEH CCbINoy-
HbI CTaHAAPT, Ha KOTOpbI/ AaHa AaTMPOBaHHasA CCbifka, TO PeKOMEHAYeTCs UCNOo/b30BaTh BEPCUID 3TOrO CTaHaapTa
C yKa3aHHbIM BbiLLe TO40M YTBEPXAEHUS (NPUHATUS). Ecin nocne yTBEPXAEHNS HACTOSILLEro CTaHAapTa B CCbII0YHbII
CTaHAapT, Ha KOTOpbI AaHa AaTvpoBaHHas CCblfka, BHECEHO M3MEHeHMe, 3aTparvBalollee NosIoKeHue, Ha KoTopoe
[laHa ccbljika, TO 3TO NOJIOXEHNE PEKOMEHAYETCS NMPUMEHATb 6e3 yyeTa faHHOro U3MeHeHWsl. ECn CCbiNoYHbIl cTaH-
[apT OTMEHeH 6e3 3aMeHbl, TO NOMOXEHWE, B KOTOPOM aHa CCbl/Ika Ha HEro, pekoMeHAyeTCsl NPUMEHATb B YacTu, He
3aTparvBatoLLei 3Ty CCbIKY.

* 3ameHeH Ha IEC 60086-1:2015.

W3paHue ouymansHoe



FOCT P M3K 60086-4—2018

3 TepMuHbI 1 onpeaeneHus

B HacTosilleM cTaHAapTe NPUMEHeHbl creayluine TePMUHbI C COOTBETCTBYHOLWMUMIN onpeseneHu-
AMU.

MpumevyaHne — HekoTopble onpegeneHus, B3sATble M3 MOK 60050-482. M3K 60086-1 u PykosoacTsa
MCOYM3K 51. noBTOpAOTCA HMKE ANs yaobeTea.

3.1

3.4 cocTaBnsawwWwmii anemoHT (component cell): SnemeHT, BXoAsLWMI B cocTaB 6aTapeu.
35

UUNUHAPUYECKUA «aneMeHT unu 6atapea» (cylindrical «cell or battery»): Kpyrablii anemeHT wnam
6aTapes, B KOTOpbIX 06Lan BbicOTa paBHa Wan 6onblue guameTpa.

(M3K 60050-482:2004, ctatba 482-02-39. MOAMMULMPOBAHHbIV («31€MeHT LUANHAPUYECKO dop-
MbI» 3aMEHEHO Ha «KPYr/blii aNeMeHT unn 6arapes»))

3.6 rny6uHa paspsaga; P (depth of discharge. DOD): jona eMKOCTW, NOJYy4YEeHHOW Npu paspsge, oT
BE/INYNHBI HOMWHANBbHOW €MKOCTHW, Bblpa)XKeHHan B MpoLeHTax.

3.7 NONHOCTbIO paspsaxeHHbIli «anemeHT, 6aTapesa» (fully discharged): CTeneHb 3apsXeHNOCTN ane-
MeHTa nnu 6atapeun, otBevatuwas 100 % IP.

3.8

Bpeps (harm): TenecHble noBpexaeHus unu yuwepb 340pOBbI0 N0Ael, Uan yuepb mmywecTsy, nam
okpyxatlLei cpege.
(MCO/M3K PykoBoacTBo 51:1999. cTaTbs 3.3)

3.9

onacHocTb (hazard): MoTeHUManbHbIA UCTOYHUK HAHECEHMNA Bpeaa.
[M3K 60050-486. ctaTbsa 486-01-11)

* CnpaBoYHO — YCTOSBLUMMCSH TEPMUHOM B PYCCKOM Si3blKe ABAETCS «AWUCKOBbIV» (MpUMevaHue paspaboTumka
cTaHfapTa).
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3.10

ncrnonb3oBaHue No HasHayeHuio (intended use): Vicnonb3oBaHWe NpoAyKTa, Npouecca Uan yciyrm B
COOTBETCTBUU C UHhOpMaLneid, NpefocTaBNeHHOW NOCTaBLLYNKOM.
[MCKO/M3K PykosogcTBo 51:1999. ctaTba 3.13]

3.11 6onblwas 6atapesn (large battery): Batapes ¢ maccoii 6pyTTo 60n1ee 12 kr.
3.12 6onbwoi anemeHT (large cell): SnemeHT ¢ maccoit 6pyTTo 60nee 500 r.
3.13

nnTtnesblin anemeHT (lithium cell): 3nemeHT, cogepxalinini HEBOAHbIV 31EKTPONUT U OTpULaTENbHbIN
3M1eKTPOoA U3 IMTUA WU COfEepXaLLnin NNTUA.
[M3K 60050-482:2004. cTaTtba 482-01-06, mognuMpoOBaHHbIA (YyaaneHne npumeyanus)]

3.14

HOMMWHanbHOe HanpsxeHue (nominal voltage): YcnoBHasa npnban3sntenbHas BeMymHa HanpsXxeHus,
ncnonb3yemas ANA 0603HAYEHUA MU NAEHTUUKALUN 3NeMeHTa, 6aTapen UAnm 3N1eKTPOXMMUYECKOH cu-
CTEMBI.

[M3K 60050-482:2004. cTaTbs 482-03-311

3.15

Hanps)keHne pa3omkHyTol uenu; HPL,; HanpshxeHue xonoctoro xoga; Upu (open circuit voltage.
OCV. Uoc, off-load voltage): HanpshxeHne Ha BbiBOAax 3/ieMeHTa unu 6arapen npu OoTCYyTCTBUMU TOoKa BO
BHELWHeN uenu.

[M3K 60050-482:2004. ctatbsi 482-03-32. MoAU(ULMPOBAaHHbI (A06aBNEHbl albTEPHATUBHbIE TeEp-
MUHbI «HPL,. Uoc, HanpshxeHne X0a0CTOro xoda», A06aBfeHo «Ha BblBOAAX», «KOrfja TOK paspsja paBeH
HY/0» 3aMEHAETCA Ha «Mpu OTCYTCTBMM TOKA BO BHELLHEN Lenn»)]

3.16

npusMaTnyeckunii anemMeHT, npusmaTmyeckas b6artapes (prismatic cell, prismatic battery): Xumnue-
CKMI1 NCTOYHUK TOKa B hopMe mapannenenunega c NPsMOYrosibHbIMW CTOPOHaMMU.
[M3K 60050-482:2004. ctatbs 482-02-38]

3.17 3awuTHble ycTpoicTBa (protective devices): YcTpolicTBa, TakMe Kak npefoxpaHutenu, Anoabl nam
ApyTue afiekTpuyeckme UNmn aNeKTpoHHbIe OrpaHnYMTenn Toka, NnpejHa3HayeHHble 4158 NpepbiBaHNA 31eKTpu-
YeCKOro Toka, 6/10KMpOBaHUA NPOTEKaHMA TOKa B O4HOM HanpaB/ieHUW WU OTpaHUYeHUs ToKa B aNeKTpuye-
CcKOW uenu.

3.18

HOopMupyemas oMKOCTb (rated capacity): 3HauyeHne eMKOCTM a/ieMeHTa unun 6atapeun, onpegeneHHoe
B YCTAHOBJ/IEHHbIX YCMIOBUAX U 3asBJIEHHOE NPOV3BOAUTENEM.
[M3K 60050-482:2004. ctatbs 482-03-15, MmoAndMLMPOBaHHbIA (406aB/IEHO «3/I0OMEHTA UN»)]

3.19

BO3MOXHOe HenpaBuabHoe ncnonb3osaHue (foreseeable misuse): icnonb3oBaHne npoaykra, npo-
Lecca unm ycnyrm cnoco6om, He npefHasHayeHHbIM NOCTABLUKOM, HO KOTOPbIE MOTYT 6biTh pPe3ynbTaTom
nerko npejckasyemMoro noBefeHust yesoBeka.

[NCO/M3K PykosogcTBo 51:1999. ctatba 3.14]

3.20

puck (risk): CoyeTaHne BepoOATHOCTN BO3HUKHOBEHUS ywepba 1 ero cepbe3HoCcTu.
[NCO/M3K PykoBogcTBo 51:1999. ctaTtbhs 3.2]

3.21

6e3onacHocTb (safety): OTcyTCcTBME HENPUEMIEMOTO pUCKA.
[NCO/M3K PykoBoacTeo 51:1999. ctaTtbs 3.1]

3.22 HepaspsaxeHHbl (undischarged): CTeneHb 3apsXXeHHOCTVN MEPBUYHOrO anemMeHTa uam bartapewm,
cooTBeTcTBytowaa NP =0 %.
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4 TpeGOBava, npegbaB/ideMble K 6e30nacHOCTU
4.1 MNpoekTnpoBaHue

NnTneBble UCTOYHMKK TOKa KNaccuuumupyoTcs No UX XMMUYECKOMY cocTaBy (aHof, KaTof, 3/1eKTPosuT),
BHYTPEHHEWR KOHCTPyKuMn (606MHHAsA. cnupasbHas) W AOCTYMHblI B LUIUHAPWYECKONR, ANCKOBOW M npusmartu-
Yyeckoli KoHdurypauuun. YuuTbiBas TOT (PakT, UTO OHW MOTYT 3HAUMTENIbHO pasfimyaTtbCcs B 3aBUCMMOCTU OT
KOHKPEeTHOI NMUTNEeBOI CUCTEMbBI*, MOLLHOCTMN 1 KOHUrypauun 6atapeun, Heo6xoANMo paccMoTpeTb BCe COOT-
BETCTBYHOLLMe acnekTbl 6e30nacHOCTH elle Ha CTaAuy NPOeKTUPOBaHUSA UCTOYHMKA TOKa.

[ns obecneyeHns 6€30NacHOCTU O6LLMMU ANA BCEX IMTUEBbLIX 3/IEMEHTOB NUTaHUA U GaTapei ABNAOT-
ca cnepyrowme TpeboBaHNa K KOHCTPYKLUK:

a) A0MKHa 6bITb KOHCTPYKTUBHO NpefoTBpalieHa BO3MOXHOCTb @aHOMa/IbHOTO NOBbILEHNA TemnepaTy-
pbl Bbille KpUTUYECKOro 3HaYeHns, onpeAeneHHoro nponssoanTenem:

b) NoBbllEeHNe TemnepaTypbl B 6arapee A0/HKHO KOHTPO/IMPOBATLCA KOHCTPyKUWel, KoTopas B 3TOM
cnyyae A0/KHA OrpaHuynBaTh TOK;

C) NuTueBble aneMeHTbl 1 6aTapen AO/MKHbI 6blTb CKOHCTPYMPOBAHbI TaknM 06pa3oMm, YTOObl YMEHbLINTb
ype3mMepHOe BHyTpeHHee JaB/ieHNe WaN UCKII0YNTb MUHTEHCUBHOE pa3spyLlleHne B YC/I0BUSIX TPAHCNOPTUPOB-
KW. NCMO/Ib30BAHMA N0 Ha3HaA4YeHNI0 1 BO3MOXHOM HenpasBW/IbHOM WCMO/b30BaHMNMN.

MpuHUKNBI, KOTOPbIMU HEO6XOANMO PYKOBOACTBOBATLCA A1 06ecnevyeHnsa 6€30NacHOCTU INTUEBbIX UC-
TOYHUKOB TOKa, NpMBeAEHbl B MPUIOXeHUN A.

4.2 NnaH KayecTBa

MN3roToBUTENb [OMXEH NOATOTOBUTL U BHEAPUTL N/1aH KauyecTBa, onpeaensowuii nopsagok npoBepku
mMaTepuanos, KOMNOHEHTOB, 3/IEMEHTOB 1 6atapeli B npoLecce NpoW3BOACTBA, KOTOPbIA AO/HKEH NPUMEHATH-
csl K 06U emMy npoueccy NpoM3BoACTBA ONpeseieHHoro Tuna 6atapen. N3roToBuTeNn 4O/MKHbI MOHUMATbL CBOW
TEeXHO/IOTMYeckne BO3MOXHOCTU U [O/IKHbI BHEAPUTL HEO6XO0AUMbIE MEeXaHW3Mbl KOHTPO/IS NPOLEcCcoB, UMe-
OLMX OTHOWEHNE K 6€30MNacHOCTU.

5 Bblbopka

5.1 O6wmne nonoxeHus

06pa3u,b| [OMKHbI 6bITb B3AThl U3 nponsseneHHbIX I'lapTVIVI B COOTBETCTBUU C 06LL|,eI'IpVIHFITbIMI/I cratu-
CTU4eCKuMmm metTogamu.

5.2 icnbiTyemMble o6pa3subl

Uucno o6pasLos 405 UCnbITaHuii npueeaeHo B Tabnuue 1. McnbiTaHus oT A go E nposoasATcs nocnepo-
BaTefibHO Ha O4HUX U Tex e o6pasyax. s npoBeaeHUs ucnoiTaHuii ot F 4o M Tpe6ytoTcsi HoBble 06pasiybl
A5 KKA0T0 UCMbITAHUS.

Ta6nnya 1— KonmMyecTBO MCMbITyEMbIX 06pasLoB

OnemeHTbI Bartapeu 13 HECKOMbKNX
Venbmanmn CreneH paaprieHocTy 1 OHO3/IEMEHTHbIE Gatapev® 3/1EMEHTOB
McnbiTaHnsa oT A go E HepaspsikeHHbIl 10 4
MONHOCTbIO pa3psKeHHbI 10 4
WcenbiTanve F nim G HepaspsxeHHbI 5 5 cocTaBnaoLLmnx
3/1EMEHTOB
MONHOCTLI0 paspsKeHHbIN 5 5 cocTaBnsoLwmx
3/1eMEHTOB
McnbitaHve H MoNHOCTBIO pa3psXeHHbIN 10 10 cocTaBnAoLWMX
3/1eMEHTOB

* CnpaBo4HO — B OCHOBHOM B 3aBMCUMMOCTU OT UCMO/Ib3YEMOrO KaToga (MpuMeyaHne paspaboTurka cTaHaapTa).



OKOHYaHve Tabnuubl 1
VicrbmaHus

WcnbiTanms ot | go K
McnbiTaHne L

McnbitaHne M

3 OpaHo3MeMeHTHble 6aTapeu, CoAepXalie OfauH, yxe

13 UCTbITAHWIA.

CreneHb HanpsbkeHHOCTU

Hepa3spskeHHbIl
HepaspsikeHHbll
Pa3pshkeHHbIli Ha 50 %

PaspspkeHHbIi Ha 75 %

YcnosHoe o603HaueHre: H/M— He NpUMeHseTCs.

MpumeyaHusa

FOCT P M3K 60086-4—2018

OrnemMeHTb!
1 OfHO3MEMEHTHble GaTapen™

5
20 (cm. npumeyaHve 1)
20 (cm. npumevaHue 2)

20 (cm. npvmeyaHue 3)

Barapen v necxornbkmx
3/IEMEHTOB

5
H/N
H/n

H/N

NCMbITaHHbI COCTaBI’IH}OLLlVIVI 3/1EMEHT, He TpeﬁleT no-
BTOPHOIO UCMbITaHUA, €C/IN TOSIbKO U3MEHEHUA NPU YCTaHOBKE €ro B 6aTape|o He MOryT npuBecTu K OTKasy B no6om

1 YeTblpe anemeHTa (6atapeun), CoeIMHEHHbIe NOCNeA0BaTENNbHO, NPUYEM OfUH U3 3/1IEMEHTOB YCTAHOB/IEH C 06-
paTHoli nonsapHocCTLIO (5 KOMMNMIEKTOB).
2 YeTblpe anemeHTa (6atapen), coearHeHHbIE NOCNef0BaTe IbHO, NPUYEM OAWH U3 3NIEMEHTOB MPesBapUTENbHO
paspsbkeH Ha 50 % (5 KOMMIEKTOB).
3 YeTblpe anemeHTa (6atapen), coeiMHeHHbIe NocnefoBaTeslbHO, NPUYEM OAUH U3 3/1IEMEHTOB NpeABapUTesbHO
paspshkeH Ha 75 % (5 KOMMIEKTOB).

6 VicnblTaHnst U Tpe6oBaHWS K HUM

6.1 O6wMne NnonoxeHus

6.1.1 Matpuya NpUMEHNMOCTU METOLOB UCNbITAHWUNA
MpuMeHNMOCTb METOA0B UCNbITAHMA ANA 31eMeHTOB 1 6aTapei nokasaHa B Tabnuue 2.

Ta6bnuuya 2— MaTpuua NpoBOAUMbIX UCTbITAHNIA

Tvn
A B [«
X X
m X X X

NpoBOAVIMbIE VCTIbITaHA

(o] E F
X X xa
X X xa.d

OnucaHune ncnbiTaHus

VcnbiTaHns Ha nucnonb3oBaHve
Nno HasHa4YeHuto

A: BbicoTa

B: Linknnyeckoe n3meHe-
HWe TemnepaTtypbl

C: Bubpauus

D: OfUVHOuHbIA yaap

G H 1
X° X
xa.d X°

K L M
X X x° Xe
X X HM HM

YcnoBHble 0603Ha4eHus

McnbITaHna Ha BO3MOXHOE Henpasu/ibHOe Tun

npvMeHeHve

E: BHellHee KopoTkoe 3amblkaHue S ONeMeHT WAn  OfHo-

= [lnHamuuecknii yaap 3/1eMeHTHas 6atapes

G PaspasnmsaHue . Barapesi 13 Heckosb-
. o KMX 3N1eMEHTOB

H: MpuHyauTENbHbIN paspsas

1 HewwuTaTHbIli 3apsg MprMeHnmocTb

J: CsobogHoe nap.eHmev ” MpvMensieTcs

K: Tepmuyeckoe Bo3aeicTene win: He npuxreHsieTcs

L: HenpasunbHas yctaHOBKa

M: Mepepaspag,

a [Lo/mKHO 6bITb NPUMEHEHO TONBbKO OAHO M3 UcnbITaHuii F numm G.

b MpumeHseTcs Tonbko K CR17345. CR15H270 n 6atapesam aHanormyHbIX TUMOB, UMEHLLMX CINpasibHY KOH-
CTPYKLMIO. AONYCKAIOLLYHO YCTaHOBKY C 06paTHOl NONSAPHOCTLIO 1 BO3MOXHOCTb NoA3apsaa.

¢ MpumeHsieTcs Tonbko kK CR17345, CR15H270 n 6atapesmM aHa/lorMyHbIX TUMOB, UMEIOLLMX CMMPasIbHYI0 KOH-
CTPYKLMIO. KOTOPbIE MOTYT ObITb NepepaspsKeHbl.

d VcnbiTaHne NpUMeEHSIeTCA K COCTaB/IAOLLMM 3/1eMEHTaM.
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6.1.2 YBepomneHue onsd obecnevyeHus 6esonacHocTun

NMPEAOCTEPEXEHWE: 3T ncnbiTaHna TpebykwT Mcnonb3oBaHWA npouenyp, KoTopbie MOryT

npuBeCTW K TpaBMaMm, ec/im He 6yAyT NPUHATLI COOTBETCTBYOLW ME Mepbl
npefoCTOPOXHOCTH.
Mpn cocTaB/eHUN 3TUX UCNbITAHUI Npegnonaranochb, YTO UX BbIMOJIHE-
HMWEe [O0/IXHO OCYWecTBAATbCA Hagnexawum obpa3om KBanuuuupo-
BaHHbLIMW W ONbITHbIMMW cheynananctaMm ¢ NPUMeEHeHNEeM afeKBaTHbIX
Mep 3aWnThl.

6.1.3 TemnepaTtypa okpyxawuw,ein cpegbl

Ecnun He ykasaHO MHOe, TO UCMNbITaHWUS NPOBOAAT NpU TemnepaType okpyxaruwen cpeasl (20 + 5) °C.

6.1.4 lonycTUMble OTK/IOHEHNA MO napamMmerpam

CyMMapHas TOYHOCTb KOHTPO/IMPYEMbIX WM U3MepPSieMblX 3HAYeHW OTHOCUTENIbHO 3afaHHbIX WK
hakTMyecknx napaMeTpoB AO/KHA HAXOAUTLCA B Npegenax cnefywmx 40nyCcKoBs:

a) + 1 % Ana HanpsHKeHus;

b) + 1 % ans Toka:

c) £ 2 X pns temnepatypbl:

d) £ 0,1 % ans BpemeHuy;

e) ¢ 1% anAa rabapuTHbIX pa3MepoB:

f) £ 1% pgna emkocTu.

OTn AONYCKW BKAOYAOT B 68 CyMMapHY TOYHOCTb M3MEPUTENIbHbIX NPUOOPOB, NCMNOb3yeMbIX TeX-
HOMOTWIA N3MEPEeHUs 1 Bce Apyrue NCTOUYHMKMN OWNBOK B Nnpouegype NcnbiTaHnii.

6.1.5 NMpepBapuTenbHbll pa3psag

Ecnu ucneiTaHne TpebyeT npoBefeHUsa npeABapuTenbLHOro paspsaga, UCnbliTyemble afieMeHTbl uan 6arta-
pen A0/MKHbI 6bITh Pa3psXeHbl 40 COOTBETCTBYOWel P Ha oMnyeckyto Harpysky, mpu KOTopoii onpegensercs
HOpMUpyeMasi EMKOCTb, WM TOKOM, Be/indMHa KOTOPOro ykasaHa u3rotosuTtenem.

6.1.6 Jono/THUTENNbHbIE 3/IEMEHTbI

B Tex cnyvasx, korga A1 BbIMOSIHEHUA UCMbITAHNA TPEBYIOTCA AONO/THUTE IbHbIE 3/IEMEHTbI, OHU [0J1X-
Hbl 6bITb TOTO XK€ CamMoro Tuna u. NpeAnoYTUTesIbHO, U3 TOI Xe NPON3BOACTBEHHON NapTum, YTO U UCMbITYeMble
3/1EMEHThI.

6.2 OueHKa KpUTepumeB UCNbITAHUN

6.2.1 KopoTKoe 3aMblkaHue

CuunTtaeTcs, 4TO BO BpeMs UCNbITAHUA NMPOMU3OLLI0 KOPOTKOE 3ambikaHue, ecnu HPL, anemeHTa unn 6a-
Tapeu cpasy nocse ucnbiTaHus coctaBnseT meHee 90 % oT BeNMUMHbI ero HPLL 0 ucnbiTaHus. DTOT KpUTEpUii
He MpUMeHseTCs 418 UCNbITAHWNA 3/IEMEHTOB U 6aTapei B MOIHOCTbIO pPa3psXKEHHOM COCTOSHUN®.

6.2.2 Ype3amMepHOO NoBbIWEHNE TeMNnepaTypbl

CunTaeTcs, 4TO BO BpEMSA UCNbITAHUA NPOU3OLLJIO Ype3MepHOoe NoBbILeHne TeMnepaTtypbl, ecnu temne-
paTypa BHeLHero Kkopnyca afnemeHTa unu 6atapeu nogHsanacb sbiwe 170 X .

6.2.3 YTeuka

CunTaeTcs, 4TO BO BpEMSA UCNbITAHUA NPOU30LLNA yTeuka, ecim Bu3yasibHO BUAHbI CNefbl TeYN 3N1eKTPo-
nnTa Wan gpyroro martepuasna u3 UCnbITyeMoro ajieMeHTa unn 6artapen, uam MMerTcsa NnoTepyu mMacchbl marte-
puana (3a BblYeTOM Beca kopnyca 6atapew, yacTeil 4N1A yCTaHOBKU UN 3TUKETKMN) U3 UCMbITYEMOrO 3/1eMeHTa
unn 6atapen 6onee npefenos, ykasaHHbIX B Tabnuue 3.

[Ns KONMYECTBEHHOI OLEHKM NoTepu Macchl mim ncnonb3yetcsa chopmyna
AT T.-—T.
- 2- 100%. (1)
T T.

roe T, — Macca nepepg ncnblTaHneMm;
T2 — macca nocne npoBefeHna ncnblTaHnA.

* CnpaBo4HO — Takxe AaHHbIA KpuTepuii Hefb3si UCMOb30BaTh, €C/IN UCMbITAHWI0 NoABepraeTcs G6arapes, Co-
[epxallas 3aliUTHbIA 3IEMEHT TNa CaMOBOCCTaHABMMUBAILLETOCS NPEAOXpaHUTeNs («noauceuy». PTC) (npuveyaHue
paspaboTumka cTaHaapTa).

6
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Ta6nuua 3— lMpeaenbHble NOTepU Macchbl

Macca anemeHTa unu 6atapeun rn r MpegenbHaa BenuynHa notepu maccsl Ant/m. %
T <1 0.5
1i T S75 0.2
T > 75 0.1
6.2.4 Bbibpoc

CuutaeTcsl, YTO BO BPeMSA UCMbITaHWS NPOM3OLLIEn BblGPOC, ecnn Npu Ype3mMepHOM YBeNNYEHUU BHY-
TPEHHero faBfeHus rasa OH BbIXOAMT U3 3/1eMeHTa uin 6aTapen ¢ NOMOLLbI0 NpefHasHavYeHHbIX [0S 3TOW
LeNIn KOHCTPYKTUBHbIX 3/1IEMEHTOB, 06ecneynBalL X 6€30NacHOCTb. DTOT ra3 MOXeT BK/l0YATb 3aXBavyeHHble
maTtepuarbl.

6.2.5 Bo3ropaHue

CuutaeTcs, YTO BO BPEMS WUCMbITAHWA NMPOU3OLLIIIO BO3ropaHue, ecain U3 UCMbLITYeMOro 3/IeMeHTa uiu
6aTapeun ncnyckaetcs nnams.

6.2.6 BckpbiTne

CuutaeTcs, YTO BO BpeMs UCMbITAHUA NMPOU3OLI0 BCKPLITUE, €C/IN KOPNYyC a/IeMeHTa unu batapen me-
XaHW4yecku paspylleH, B pe3y/nbTaTe 4Yero NMpPou3oLlIn BbIXOA rasa, yTeuka XuAKocTu Wanm Bbl6pOC TBEPAbIX
maTepuanos, HO HET B3pblBa.

6.2.7 B3pbiB

CuutaeTcsl, 4TO BO BPeMsA WUCMbITAHUA NPOMU3OLIEN B3pbIB, €CN TBEpAoe BelecTBO U3 060 vacTu
anemeHTa Unu 6arapen, Haxo4ALWMNXCA B LLEHTPe aKpaHa 13 NPOBOJIOYHON CeTKU, pa3MelleHHOro Ha CTaslbHO
nauTe, Kak NokasaHo Ha pPUCYHKe 1. NPOHUK/IO Yepe3 Hero. JKkpaH J0/KeH ObiTb U3rOTOB/IEH U3 OTOXOKEHHON
anloMUHNEBON NPOBOIOKN AnameTpom 0.25 MM 1 NIOTHOCTLIO CETKM OT 6 A0 7 NPOBO/IOK HA 1 CM.

MpumeuvaHne — Ha pucyHke nokasaH ceTuaTblii IKpaH BOCbMYTO/IbHON thepMbl U3 a/IOMUHIEBOIA MPOBOIOKK (?).
onuMparLLMiica Ha CTalbHY0 NNAcTUHyY (2).

PucyHok 1 — CeTuartblii akpaH

6.3 icnbiTaHnsa n TpeboBaHua: 0630p

HacToawwii cTaHngapT npegycmarpuBaeT UCNbITaHWA Ha 6e30MacHOCTb A0S MCNOMb30BaHWA MO HasHa-
YyeHuto (ncnbiTanmsa oT A o D) n npu BO3MOXHOM HempaBUbHOM MCNO/Ib30BaHMM (MCNbiTaHMA OT E o M).

Tabnuuya 4 cogepxuT nepevyeHb UCNbITAHW U TpeboBaHWii, NpeAbABAAEMbIX NPU UCNONb30BAHUM MO
HasHa4YeHWo N NMPU BO3MOXHOM HEMpPaBU/IbHOM UCMO/b30BaHUN.



FOCT P M3K 60086-4—2018

Ta6bnuuya 4 — VcnbiTaHua n Tpe6oBaHns

Homep ncnelTaHnsa

Lienesoii napameTp

TpebosaHa

McnbiTaHns Ha Mcnosb3o- A BbicoTa NL. NV. NC. NR. NE. NF
BaHVe Mo HasHa4YeHuo
B Linknunyeckoe nsmeHeHve temnepatypsl N NL. NV. NC. NR. NE. NF
C Bubpauysa NL. NV. NC. NR. NE. NF
D  OpauHouHbIN ygap NL. NV. NC. NR. NE. NF
VcnbiTaHua Ha  BO3MOX- E BHellHee KOpOTKOe 3amblKaHune NT. NR. NE. NF
HOB HenpaBu/bHOE WUC- .
NoNb30BaHNe m  AvHamnueckuin yaap NT. NE. NF
G PazpnasnvsaHue NT. NE. NF
H MpuHyauTENbHbIV paspag NE. NF
1 HeluTaTHbIi 3apsg, NE. NF
J CBob60aHOe najeHne NV. NE. NF
K Tepmunueckoe Bo3aeiicTane NE. NF
L HenpasunbHas ycTaHoBka NE. NF
M Mepepaspag NE. NF

WcnbitaHusa oT A go E ocylecTBAsOTCA NocnefoBaTe/lbHO Ha OAHUX U TEX XXe 3/1eMeHTax unu 6arapesix.
Wcnbitanus F n G npeAycMOTpeHb! Kak anbTepHaTUBHbIE. [l0/IXHO GblTb MPOBEAEHO TO/BKO OAHO U3 HUIX.

O603HaveHns:

NC: Het kopoTkoro 3ambikaHust (No short-circuit);

NE: Het B3pbiBa (No explosion):

NF: Het Bo3ropaHnus (No fire);

NL: Het yTeukun (No leakage);

NR: Het BckpbiTusi (No rupture);

NT: HeT upe3amepHoro nosbiweHns TemnepaTypbl (No excessive temperature rise):
NV: Het Bbibpoca (No venting).

Moapo6Hoe onucaHve KpuTepues UCNbITaHNs NpUBeAeHo B 6.2.

6.4 MVcnbiTaHMA Ha MCNOJIb30BaHMe N0 Ha3Ha4YeHuto

6.4.1 WcnbiTaHne A: BbicOTa

a) LUenb

OTO ucnbiTaHne UMATUPYET NepeBO3KY Ha BO3JYLWHOM TPaHCNopTe Mpu YCI0BUAX HU3KOrO AaB/ieHNUs.

b) MeToa npoBefeHns UcnbiTaHna

McnbiTyeMble anemeHTbl 1 6aTtapen AO/DKHbI XpaHUTLCA Npu fasneHun 11.6 kMa unn meHee B TeueHune
no KpaiHei mepe 6 4 Npy KOMHATHOW TemnepaType.

c) Tpeb6oBaHus

Bo BpemMsi npoBefleHns UCNbITaHUSA He [O/KHO ObiTb HUKAKOW yTeukn, Bbi6poca, KOPOTKOro 3amblKaHus,
BCKPbITUA, B3PbiBa UKW BO3ropaHus.

6.4.2 NcnbiTaHue B: yuknnyeckoe nsMeHeHne temnepartypbl

a) LUenb

370 UcnbiTaHNe oueHNBaeT COXpaHeHne repMeTUYHOCTU 3/IEMEHTOB 1 6aTapeil U BHYTPEHHUX 31eKTpu-
Yecknx coefuHeHnii. VicnbiTaHne NPOBOAUTCS C NPUMEHEHNEM LIMKINYECKOTr0 N3MEHeHNss TemnepaTypbl.

b) MeTof npoBefeHNs UCMbITAHUSA

McnbiTyemble afieMeHThl 1 6aTtapen JO/HKHbI XPaHUTLCA B TeUeHne He MeHee 6 4 nNpu TemnepaType uc-
nelTaHua 72 °C, 3aTem He MeHee 6 4 npu Temnepatype muHyc 40 BC. MakcumasibHOe Bpemsa nepexoja Ha
ApYryto Temnepartypy AO/XKHO cOCTaBNATb 30 MUH. KaxAblli UCNbITYyeMblli 3N1eMeHT 1 6atapes A0/KHbI MPOATK
aTy npoueaypy 10 pas. 3arem cnefyet nepuoj XpaHeHUs B TeueHne He MeHee 24 4 npu Temnepartype oKpy-
Xatoweli cpegpl.

MpumeuyaHue — Ha pucyHke 2 nokasaH O4UH U3 AECATU LK/IOB.
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Ona 6onbwnx aneMeHToB U 6atapeil NPOAO/IKUTEIBHOCTL BO3AEWCTBUA UCMbITATeIbHLIX Temnepartyp
[O/MKHA 6bITb HEe MeHee 12 4y BMecTO 6 u.

McnblTaHHO A0/KHO NPOBOAMTLCSA C MCMOJ/Ib30BAHMEM UCMbITYEMbIX 3/1IEMEHTOB U 6GaTapeii, npegsapu-
Te/bHO NMOABEPrHYTbIX UCMbITAHWIO HA BO3JeliCTBME BbICOThI.

-40°C \V /

O6o3HaueHns:

f, S 30 MuH;
Pr 64 (124 ana 6onbWNX 3N1eMeHTOB U 6aTapei).

PucyHok 2 — Mpoueaypa LUKIMYECKOr0 UBMEHEHNSI TEMNEpaTypbI

c) Tpeb6oBaHus

Bo Bpems npoBefeHNs UCNbITAHWA He JO/MKHO GbiTb HUKAKOA YyTeuku, BbIGpOCca, KOPOTKOro 3aMblKaHUsS,
BCKPbITWA, B3pbiBa WM BO3ropaHus.

6.4.3 WcnbiTaHne C: Bubpayus

a) Uenb

3TOT UcMbITaHWe UMUTUPYET BMGpPaLMio BO BpeMS TPaHCMOPTMPOBKMU. YC/N0BMe UCTbITaHUS 6asunpyeTcs
Ha Ananas3oHe BU6paLum, ycTaHOBEeHHOM MexAyHapoaHOW opraHusaumen rpaxaaHckoli asnauum (ICAO) [2].

b) MeTof npoBefeHNsA UCMbITAHUA

NcnbiTyemble aieMeHTbl 1 6aTapen A0/MKHbI 6bITb MPOYHO 3aKpenaeHbl Ha nnaTopme BUGPaLMOHHO-
ro cTeHga, He gedopmupys ux n Takum obpasom, 4To6bl TOYHO NepegaBaTb BUbGpaLuto. McnbiTyemble ane-
MeHTbl 1 6aTapen JO/MKHbI MOABEpPraTbCa CUHycouaanbHoOl Bubpauumn cornacHo taénuue 5 (ana 6onbLmnx
6aTapeli TaM xe npuBefeHbl Apyrne BepxHue aMnauTyAbl yckopeHus). Limkn no 3 4 gns kaxaoro us tpex
B3aWMHO MeprneHAnKYNsApHbIX HanpasfieHnii BO34eNCTBUSA NOBTOPSAOT B o6LWel cnoxHoctn 12 pas. OfgHo
13 HanpaBieHWii AO0/MKHO 6biTb NEepneHAUKYNSIPHO K MOBEPXHOCTU, Ha KOTOPOI pacnonaralTcs BbiBOAbI
6atapeil.

McnbiTaHne fOMKHO NPOBOANTLCA C UCMO/b30BAHMEM UCMbITYeMbIX 3/IEMEHTOB U 6aTapeii, npegsapu-
Te/IbHO MOABEPrHYTbIX UCMBLITAHWIO HA LUKINYECKOe U3MEHEHME TemnepaTypbl.

Ta6nunya 5— MNpocunb cHyconaanbHON BubpaLmm

Avnana3oH yactoT ANNTenbHOCTL Norapubinyccxon

Kon-so
AMNAnNTy bl pasBepTku yukna Ocb AKNOB
or m (7Fy- 200Ty - 7y u
r=7T"uy al= 10n 15 MUH X 12
'3 S=0.8 MM Y 12
3 fA=200 I'y a2 z 12
nobparHok/, = 7Ty Bcero 36
MpumevyaHne — AmnauTyga Bubpaumm — 3TO MakCuMasibHOe abCosTHOE 3HaveHne Bubponepemelle-

HMS1 M BMBpOyckopeHus. Hanpumep, amnauntyaa subponepemMelteHns 0.8 MM COOTBETCTBYET pasmaxy konebaHwii
(Muk-Mnk) 1.6 M.
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OKOHYaHve Tabnmubl 5

O603HaueHUs:
-1 — HWKHSISE U BEPXHAS 4acTOoTa,;
— 4acToTbl Nepexoga:
o —*17.62Tu:n
3 — =49.84 I'y. 3a UCK/OUEHNEM GONbLUMX GaTapeid, ANna KOTopbIX /$ = 24.92 Ty,
al-a2 — amnauTyga BU6poyCcKopeHus;
a2=8pan — 3a MCKoYeHneM 60/bLINX 6aTapeld, A5 KOTopbIX a2 = 2 gn;
s — amnnuTyga BubposiepemeLLeHms.

MpumeuyaHne — pn=9.80665 m/c2.

c) Tpeb6oBaHus

Bo Bpemsa npoBeAeHUs UCNbITAHUSA HE [O0/MKHO BblTb HUKAKOWN yTeuku, BbiIGpoca, KOPOTKOro 3aMblKaHuWs,
BCKPbITUA, B3pbiBa WX BO3ropaHus.

6.4.4 WcnbiTaHne D: O4MHOYHbIW yaap

a) Uenb

3T0 ucnbiTaHne nmuTupyet rpyboe obpalieHne Bo BpeMs TPaHCNOPTUPOBKY.

b) MeToa npoBeAeHNs UCnbiTaHns

McnbiTyeMble aneMeHTbl 1 6aTtapen AO0/MKHbI 6blTb 3akpensieHbl Ha yAapHOM CTeHAe C NOMOLLbIo
XeCcTKOl onopbl, NogfepxuBalleidi Bce NOBEPXHOCTU KPEnseHUs Kax[oro MCNbITYyeMoro afeMeHTa unm
6atapen. Kaxablii ucnbiTyeMblii 3aneMeHT nnn 6atapes AO/KHbI NoABepraTbCs TPEM yAapaM B KaXAO0M Ha-
npaBneHnn Tpex B3auMHO NepneHAuKYNApHbIX MOMNOXEHUA KpenneHus anemeHTa unu 6atapeun, B obuiel
cnoxHocTtn 18 yaapos. Jna KaxAoro 0AUHOYHOrO yaapa A0/KHbl 6bITb NPUMEHEHBI NapameTpbl, NPUBeAeH-
Hble B Tabnuue 6.

Tabnuya 6 — MNapameTpbl OANHOYHOIO yaapa

O6beKThI ®opma BonHbI MukoBoe I'Ipoqomfmenwocn, Yucno y,u,:apoa
yckopeHue. 4, BO3AeNncTBusA, mMc no Kaxpaown ocun
DnemMeHTbI nn 6atapen, 3a UCK/Ho- MonosuHa 150 6 3
YeHVeM KpYMHbIX CUHycounabl
MonosuHa
Bonbluve anemeHTbl nnn 6atapen 50 n 3
CuHycounabl

MpumeyaHne — gn=9.80665 m/c*.

McnbiTaHne J0XHO NPOBOAUTLCA C UCNOMb30BAHNEM UCNBITYEMBIX 3/1IeMEHTOB 1 6atapeii, npegBapu-
TeNbHO NOABEPrHYTbIX UCMbITAHMIO Ha BUGpaLuio.

c) Tpeb6oBaHus

Bo Bpems npoBeAeHUA UCNbITAHUSA HE [O/KHO OblTb HUKAKOW yTeUKku, BbIGpOCA, KOPOTKOTO 3aMblKaHWs,
BCKPbITWSA, B3pbliBa WU BO3ropaHuns.

6.5 WcnbiTaHWA Ha BO3MOXHOE HenpaBuU/ibHOE NPUMEHeHNe

6.5.1 NcnbiTaHne E: BHeELWIHEe KOPOTKOE 3aMblkaHue

a) Uenb

OTO0 UCNbITaHNe UMUTUPYET YCNOBUSA, NPUBOAALLNE K BHELWWHEMY KOPOTKOMY 3aMblKaHUIO.

b) MeTof npoBeAeHns UcnbiTaHns

McenbiTyeMblli 31eMeHT nam 6atapeun 4Oo/MKHbl O6bliTb CTAOUAN3NPOBAaHbLI NPU BHELLHE TeMnepaType Kop-
nyca 55 X . a 3aTeM noABeprHyTbl BO3A4EWCTBUIO COCTOSAHMUS KOPOTKOro 3aMblikaHusa npu 55 °C ¢ o6wum co-
NpoTMBAEHNEM BHellHel Harpy3km meHee 0,1 OM. OTO COCTOSIHNE KOPOTKOTO 3aMblKaHUSA JO/HKHO 6bITb CO-
XpaHeHO B TeyeHne He MeHee 14 nocne TOro, Kak TemnepaTypa BHELUHEero kopnyca asieMeHTa uam 6atapeu
onyctutca go 55 °C.

McnbiTyeMblii o6pasel, f0/MKeH HAX0AUTLCS Nog HabnaeHnem ele B TeuyeHune 6 u.

o
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McnbiTaHne [OJ/HKHO MPOBOAUTBLCA C UCMNO/Mb30BAHWEM MCMbITyeMblX 06pa3uoB, NpegBapuTenibHO Noa-
BEPrHYTbIX UCNbITAHWIO HA BO3AENCTBME OAUHOYHOTO yaapa.

c)TpeboBaHus

Bo BpemMs NpoBeAeHUs UCMbITAHWA U B TeYeHMe 6 4 NoC/e Hero He A0/HKHO GbiTb HUKAKOrO Ype3MepHOro
NoBbIWEHNA TemnepaTypbl, BCKPbITUSA, B3pbiBa WX BO3ropaHus.

6.5.2 UcnbiTaHue F: ucnbiTaHue Ha AMHAMUYECKUA yaap

a) Lenb

OTO UcnbiTaHMe UMUTUPYET MexaHuyeckoe BO3fAeliCTBME OT CMATUSA, KOTOPOE MOXET NPUBECTU K BHY-
TPEHHEMY KOPOTKOMY 3aMblKaHUio.

b) MeToa NnpoBeAeHUsA UcnbliTaHUs

McnbiTaHne Ha AMHaMnyeckuii yaap NnpyuMeHaeTca K LMANHAPUYECKUM 31eMeHTaM ¢ Anametpom 6onee
20 MM.

NcnbiTyeMblii 31€MEHT WK COCTaBNALWNIA 31eMeHT 6aTapen noMelalT Ha TOPU30oHTabHYO N10-
CKYl0 rnafkylo noBepxHocTb. CTepXeHb M3 HepxasBewwen ctann (Mapkm 316 unm 3aKBUBANEHTHON elf)
anameTpom (15.8 £ 0.1) MM 1 ANNHOWK He MeHee 60 MM UM HaM6GoNbLWEro MHEHOTO pasMepa 3NeMeHTa,
B 3aBMCMMOCTM OT TOrO, 4TO 60/bLUE, NOMELLAT NO LEeHTPY ncnbiTyemoro obpasua. Fpys maccoid (9.1 + 0.1) kr
6pocatoT ¢ BbICOTbl (61 + 2.5) CM Ha nNepeceyYyeHUn CTEPXHA U UCNbITyeMoro obpasua KOHTPOAUPYyEMbIM
ob6pasom, UCnonb3ya BepTUKaNbHble HanpabAdlWME AOPOXKW WAW KaHan C MUHUMANbHbIM COMNPOTUB-
NeHneM Mno TpeHulo najgawuieli macce. BepTukanbHble HanpaBasloWMe WA KaHan, UCcnonb3yembie ANs
HanpasneHna najgarLero rpysa f0/DKHbl 6bITb OPUEHTUPOBaHbI Ha 90e OT rOpM30HTa/IbHON NOBEPXHOCTKU
noAAepXKu.

NcnbiTyemblii o6pasel, fo/keH 6biTb NPOAAB/EH N0 ero NpoAo/bHON OCW. napasnaefnibHoi NA0CKON no-
BEPXHOCTW, N MepneHAuKYNapHO K NPOLOSbHOM OCKU CTEPXHA U3 HepxaBelLlei ctanu, nexawiei nonepek
LeHTpa ucnbiTyemoro obpasuya (CM. pucyHok 3).

MpumeyaHne — Ha pucyHke nokasaHa niockas rnagkas noBepxHocTb (1) u cTepXeHb U3 Hepxasetoelt
cTanu (2), KOTOpbI pacnosioXeH No LeHTPY ucnbityemoro obpasua (3). Mpy3 (4) cbpacbiBaeTca Ha nepeceyeHne KOHTpPO-
nmpyeMbiM 06pa3oM C MCMO/b30BaHWEM BEPTUKA/ILHOTO KaHasia, No KOTOPOMY OH CKO/b3WT (5).

PuicyHOK 3 — TMpuMep UcnbITaTeIbHON YCTAaHOBKM NS UCTbITAHUS HA AMHAMUYECKWIA yaap

Kaxablii uCnblTyemblii 31eMeHT UAN COCTaBALWMNA 31eMeHT 6aTtapen A0/KeH nogBepraTtbcs uc-
NbITAHWIO TONbKO OA4MH pa3. WcnbiTyemblii o6pasel, fO/XEH HaX0AUTbLCA nog HabnwaeHneM ele B Te-
yeHune 6 u.

McnbiTaHne [0/KHO MPOBOAUTHLCA C WUCMOJIb30BAHMEM UCMbITYEMbIX 3/IEMEHTOB WM COCTaBASAOLUX
3/1eMeHTOoB 6aTapen, KoTopble He 6bl/IN paHee NOoABEPrHyThl APYIUM UCMbITAHUAM.

c)Tpe6oBaHus

Bo BpemMs npoBefeHnsa UCNbITAHUA U B TeyeHne 6 4 nocsie Hero He J0/KHO 6blTb HUKAKOro YpesMepHOoro
NOBbIWEHNA TOMNUPAaTYpbl, B3pbiBa WV BO3rMpaHus.

6.5.3 WcnbiTaHne G: pasgasnuBaHune

a) LUenb

3T0 ncnbITaHNe UMUTUPYET MexaHn4yeckoe BO3AelicTBMe OT pa3faB/vBaHNs, KOTOPOE MOXET NpuBecTn
K BHYTPEHHUM KOPOTKMM 3aMbIKaHUAM.

1n
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b) MeTog npoBefeHUs UcnbiTaHnA

McnbiTaHne Ha pa3gasivBaHne NPUMEHUMO K NPU3MaTUYeCcKUM, TMOKUM*, AUCKOBbIM 3/IeMEHTaM U Lu-
NINHAPUYECKUM 3/1eMeHTaM He 6onee 20 MM B fuameTpe.

ONleMeHT UM CoCTaBALWMNIA a1eMeHT 6aTtapen fo/keH 6biTh pa3fasneH Mexay ABYMS NA0CKMMU MOo-
BepxHOCTAMU. CAasnmMBaHue JOHKHO 6bITb NOCTENEHHLIM CO CKOPOCTbIO NPpUMeEpPHO 1.5 cm/c HauuHasa ¢ nep-
BOVi TOUKM KOHTakTa. CAaB/mMBaHue JO/HKHO NPOAO/XATLCA, Noka He 6yaeT 4OCTUTHYTO OAHO U3 TPEX YC/I0BUIA:

1) MpunoxeHHan cuna gocturaet (13 + 0.78) kH.

Mpumep — Ycunue MoxeT OblTb MPUIOXKEHO C NOMOLLLIO FTMAPABINYECKOTO LUANHAPA C NMOPLIHEM Auna-
MeTpoM 32 MM 10 TeX nop. noka gasneHne B rmapaBinyeckom LuanHape He gocTurHeT 17 MMa;

2) HanpshkeHne anemeHTa nagaeTt Nno MeHblueil mepe Ha 100 mMB: unu

3) dnemeHT gedpopmmpoBaH Ha 50 % nnn 605ee OT ero NnepBoHavYasbHOW TONLMHBI.

Kak TonbKO AOCTUTHYTO OAHO M3 YKa3aHHbIX Bbllle YCNOBUIA, AaBneHne AO0MKHO 6biTb COpOLIEHO.

MpuamarTnyecknii AN rMBKMIA 3NeMEeHT JO/KHbI ObiTb pas3AasrieHbl MyTeM NMPUMEHEHWA YCUNA K CTO-
poHe ¢ camoii 60/bLWON NAoWafblo NOBEPXHOCTU. [INCKOBbIA 3/1eMeHT AO/KEH ObiTb pasfaBneH nytem npu-
MEHEHUNSA YCUNA Ha CBOUX NNOCKUX NOBEPXHOCTAX. NS LMANHAPUYECKUX 3N1EeMEHTOB cAaBnusallLee ycunme
[OMKHO 6bITb MPUIOXKEHO NEPNEHANKYNSPHO K NPOAOSIbHOW OCU (CM. PUCYHOK 4).

a) [lMpu3maTnyeckuii nnm rubkmii
3neMeHT

MpumeyaHne — PucyHku a). b). ) nokasbiBatoT ABe Niockue nosepxHocTy (1 n 2) ¢ 6aTtapesmu (3) pasnnuHoii
chopMbl, MOMELLEHHBIMW MEXAY HUMU AN Pa3faB/IMBaHUS C NOMOLLbIO NOPLUHS (4).

PucyHok 4 — MpuMepbl yCTaHOBKY A1 UCTIbITaHVS HA pa3fas/iMBaHue

Kaxablii nCcnbITyeMblii 3N1eMeHT Wau cocTaBnsWnii anemMeHT 6aTapen Ao/MKeH 6bITb NOABEPTHYT pas-
[aBNVMBaHNIO TONTbKO OAHOKPATHO. McnbiTyeMblii o6pasel, JO/KEH HAX04UTbLCA Nog HabnaeHnem ele B Te-
yeHue 6 u.

McnbiTaHne A0/HKHO NPOBOAUTLCA C UCNO/Ib30BAHMEM WCMBLITYEMbIX 3/IEMEHTOB WU COCTaBASAOLMNX
3/1eMeHTOB 6aTapeun, KOTopble He GblIN paHee NOABEPrHYThlI APYIMM UCTbITAHWUAM.

c) Tpeb6oBaHusa

Bo Bpemsa npoBeAeHUA UCNbITAHNA U B TeYeHUe 6 4 NoC/1e Hero He JO/IKHO 6blTb HUKAKOTO Ype3MepHoro
NoBbIWEHNA TeMnepaTypbl, B3pbiBa WX BO3ropaHus.

6.5.4 VcnbiTaHne H: npuHyauTenbHbI paspag

a) Lenb

D70 UcnbiTaHMe NPOBOAMTCS ANA OLEHKM CMNOCOGHOCTU 3/1IEMEHTOB MPOTUBOCTOATL MPUHYANTETBHOMY
paspsay.

b) MeTof npoBeAeHNs UCnbITaHUA

Kaxablii anemMeHT fo/mkeH 6biTb NPUHYAUTENBHO pa3psXeH Npyu TemnepaType okpyxawuweli cpeabl
nyTem noAkIYEeHUA ero nocnepoBaTesibHO C UCTOYHUKOM MOCTOSAHHOTO TOKa HanpsxeHuem 12 B npwu
HayanbHOM TOKe, paBHOM MaKCMMasibHOMY TOKY HenpepbIBHOro paspsja, onpefesnieHHoro n3rotosuTe-
nem.

* TepMUH «TUBKMIA 31EMEHT» UCNOMb3yeTCs B 4aHHOM JAOKYMEHTE BMECTO TEPMUHA «MEeLUOYHbIV 3/1IeMEHT», KOTO-
pbIii ncnonbayetca B [19]. OH Takke 1Cnosb3yeTcsa BMECTO TEPMUHA «3/IEMEHT C KOPMYCOM M3 TAMUHVUPOBAHHO NNEHKN»,
a TaKe «1aMUHUPOBAaHHBIV NIEHKON 3/1EMEHT».

12
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TpebyeMmblii pa3pAagHbIi TOK NonyvyaeTcs NyTeM NOAKIIOYEHNS OMUYECKON Harpy3ku cOOTBeTCTBYHL el
MOLLHOCTM U HOMWHana MocnegoBaTesibHO C UCMBITYEMbIM 3/1IEMEHTOM U UCTOYHUKOM NUTaHWA MOCTOSHHOrO
ToKa. Kaxablii aneMeHT A0/KeH NPUHYAUTENBHO pa3psaxaTbCs B TeUeHne NpoMeXxyTka BpeMeHU, paBHOro ero
HOMUWHaNbHOI €MKOCTUN, Ae/IeHHON Ha HavasbHbli TOK.

3TO McnbiTaHWe NPOBOAUTCA C NONTHOCTbIO Pa3psXXEHHbIMU UCMbITYEMbIMU 3/1IeMEHTaMu Uan cocTaBns-
WMy anemeHTammn 6atapeii, KOTopble He 6GblIN paHee NOABEPrHYThl 4PYTUM UCMbITAHUSAM

c) Tpe6oBaHusa

Bo Bpems npoBeAeHMA UCMNbITAHUA U B TeYeHUe 7 CyT NOC/1e HEro He A0/MKHO OblTb B3pbIBA UK BO3ropaHus.

6.5.5 NcnbiTaHue |: HewTaTHbI 3apsg

a) Lenb

OTO UcnbiTaHMe MMUTUPYET COCTOAHWE, Korga baTapes ycTaHOB/eHa B YCTPOWCTBO W nojBepraeTtcs
BO3JeliCTBMIO HanpsixeHus 6onblero, yem HPLL. 3Ha4yeHUs OT BHELHero UCTOYHMKA NUTAHWA, Hanpumep B
yCTpOicTBE NOAAEPXKKM NAMATU C HEUCNPABHbLIM ANOAOM (CM. 7.1.2). YCN0BMA UCNbITAHN OCHOBaHbI Ha Tpe-
6oBaHuAx UL 1642 [17].

b) MeToA NpoBeAeHUA UCnbITaHUA

Kaxablli ucnbiTyemblii an1eMeHT unmn 6atapes 4O/MKHbI 6bITb NOABEPTHYThI 3apAAHOMY TOKY, MO BENYUHE
B TPV pasa npesblllatolemMy AONYCTUMbIN TOK HELITATHOro noAsapsaaa /c. 3asBNeHHbIi U3rotoBuTenem 6ata-
peun. nyTemM NOAK/IYEHUA UX MPOTUB UCTOYHUKA NMOCTOAHHOIO TOKa. ECNM UCTOYHUK NUTAHUA HE MOXeT pery-
nupoBaTb TOK. TO TpebyeMblil TOK noslyyaeTcs NyTeM NOAKAIOYEHUS OMUYECKOl Harpy3ku COOTBETCTBYlOLL e
MULLHUUTA U HOMWUHANa nocnefoBaTesibHO C UCMbITYEMbIM 3/1IEMEHTOM.

MpoAOMKNTENBHOCTb UCNbITAHUA pacCcYnTbiBAETCA C UCNONb30BaHNEM DOpPMY bl

*=2.5C,/(3/c). ()

roe fd — NnpogoMKUTENBHOCTL UCMNbITAHWA. [INA TOro 4TO6GbLlI YCKOPUTHL MUCMbITaHWe, paspellaeTcs perynampo-
BaTb NapameTpbl UCNbITAHUSI TakuM 06pa3om, 4To6bbl fd He npeBbIWwano 7 cyT:
Cn — HOpPMMpPOBaHHast EMKOCTb;
¥ — gonycTuMoe 3HayeHune Toka HelwTaTHOro nogsapsga, 3asaB/feHHOe N3roToBUTENEeM.
c) Tpeb6oBaHus
Bo BpeMs npoBefeHUsA UCNbITAHUSA He AO/HKHO ObiTh B3pbIBA UM BO3ropaHus.
6.5.6 NcnbiTaHne J: cBo60oAHOE NajeHune
a) Llenb
JTO UCNbITaHWe UMUTUPYET CUTyaLuio, Koraa 6artapelo cnyyainHo PoHST. YCNoBUA UCNbITAHUA 6a3upy-
toTca Ha [7].
b) MeToA nNpoBeAeHNs UCNbITAHUA
NcnbiTyemble 6aTapen LO/MKHbI GbiTb COPOWEHbl ¢ BbICOTbI 1 M Ha 6ETOHHYI0 NOBEPXHOCTb. Kaxaas
ncnbiTyemas 6arapest fo/HKHa copacbiBaTbCs WeCTb pas. npuyeM npusmaTnyeckas 6arapes no ogHOMy pasy
Ha Kaxaylo 13 ee LWeCTu rpaHeil, a kpyrnaa 6atapes no Asa pasa no KaxfAoi u3 Tpex oceil, Kak nokasaHo Ha
pucyHke 5. Mocne 3Toro ucnelTyemble 6atapen fOMXHbI BblIAEPXNBATLCS B ToUeHue 1 u.
McnbiTaHne NPOBOAUTCA C UCNOMb30BAHWEM HEpPa3psXXeHHbIX UCMbITYEMbIX 3/IEMEHTOB 1 6aTapeil.

c)TpeboBaHus
Bo BpemMs NpoBeAeHUsA UCNbITaHWA 1 B TedeHne 14 nocsie Hero He A0/KHO 6bITb BCKPbITUS, B3pbiBa UK
BO3ropaHus.
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6.5.7 icnbiTaHue K: Tepmuyeckoe Bosgeiictene

a) Uenb

JT0 ucnbiTaHMe UMUTUPYET COCTOSAHWNE, Koraa 6aTapes noaBepraeTcs BO34elCTBUIO Ype3BblYaliHO Bbl-
COKOIl Temnepartypsbl.

b) MeToa npoBeAeHUs UCnbiTaHnA

McnbiTyeman 6atapes go/mxHa 6biTb NOMeLLeHa B Neyb, rae Npou3BoAAT NOBbIWEHWE TemnepaTypbl
co ckopocTbio 5 °C/MuH go Temnepatypbl 130 "C. npu KOTOpOi 6aTapes AO/IXHA OcTaBaTbCA B TeyeHue
10 MUH.

c) TpeboBaHus

Bo BpemMs nposBefeHns UCNbITaHUSA He JO/KHO 6biTb B3pbiBa UN BO3rOpaHus.

6.5.8 UcnbiTaHne L: HenpaBuibHas ycTaHoBKa

a) LUenb

JTO UcnbiTaHWe UMUTUPYET COCTOsIHME, KOrja OAWH 3MeMeHT B 6aTapee ycTaHOB/EeH ¢ o6paTHO no-
NAPHOCTHIO.

b) MeToa npoBeAeHUs UcnbiTaHnA

McnbiTyemyto 6atapeto coefjMHAT nocnefoBaTe/lbHO C TPEMS HepaspsXXeHHbIMU AONOHUTENbHBIMU
3afleMeHTaMu TOl e Mapku 1 Tuna Takum o6pas3om, 4TO6bl BbIBOAbLI UCMbITYEMOW 6aTapen 6blIv NOAKAIOYEHbI
B 06paTtHOM HanpasneHun. ConpoTuBNeHNE COeANHUTENbHON Lenn He J0MXKHO 6biTb 60blwe 0.1 Om. Cxema
[O/KHA HaXo4UTbCA B COeAMHEHHOM COCTOSIHUM B TeyeHue 24 4 unum 4o Tex nop. noka Temnepartypa kopnyca
3/leMeHTa He BepHeTCa k TeMnepaType okpyxatoleii cpefbl (CM. pUcyHok 6).

} ht gty
k) B a,

O603HaveHuns
B, - MCﬂbITyeMbIVI 3/IEMEHT]
B2.. B4~ AONONTHUTENIbHbIE 3/TEMEHTbI B HEpPa3psAXeHHOM COCTOAHNN

PurcyHok 6 — MpuHUMnuManbHas cxema UMUTaLmMm HenpasuibHOW YCTaHOBKN

c) TpeboBaHus

Bo BpemMs nposBefeHns UCNbITaHUSA He JO0/HKHO 6biTb B3pbiBa UN BO3rOpaHuUs.

6.5.9 WcnbiTaHue M: nepepaspag

a) LUenb

OT0 MCNblITaHNe UMUTUPYET COCTOSIHWE, Korfa ofiHa pa3psxeHHasa ofHOo3/ieMeHTHasa 6aTapes coefunHe-
Ha nocnepoBaTeslbHO C APYTMMU HepaspsHKeHHbIMU OfHO3/MIeMEHTHbIMN BaTapeamu. cnbiTaHne nmutupyet
Takxe ncnonb3oBaHne 6atapeit B anekTponpusogax, rae 06bl4HO TpebyTCA TOKM CBbilwe 1 A,

MpumeuaHne — [Na NUTaHWS 3NEKTPONPUBOAOB, rAe TPebyloTca TOoKK CBbile 1 A. LIMPOKO MCMOb3YIOTCS
anemeHTbl CR17345 1 CR15H270. Tok An1a HecTaHAapTHbIX 6aTtapeii MOXeT 6bITb ApYrOii.

b) MeToa npoBeAeHUs UCnblTaHnA

Kaxpas uncnbityeman 6arapes Ao/mkHa ObliTb npeaBapuTenibHO paspsxeHa go NP = 50 %. 3arem oHa
AO/MKHA 6bITb COeAUHeHa nocsieoBaTesIbHO C TPEMS Hepa3psXXeHHbIMU AONOHUTENIbHBIMU OA4HO3/IEMEHTHbI-
MU 6aTapesMu TOro xe Tuna.

Omunyeckas Harpyska R, coefuHsieTca nocnefosaTesibHO ¢ 6artapesamMu, kak nMoka3aHO Ha pPUCYHke 7.
npuyem 3HayeHua R, 6epyTca u3 tabnuubl 7.

McnbiTaHne AOMXHO NPOAOMXaTbCA B TeyeHne 24 4 UM Noka TemnepaTtypa kopnyca 6aTtapeun He Bep-
HeTcs K TemnepaTtype okpyxXxatLein cpeabl.

McnbiTaHne 4Oo/MKHO 6bITh NOBTOPEHO C 6aTtapesamMu, npeaBapuTesibHO paspsXXeHHbiMmu go NP = 75 %.
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Tabnuuya 7 — OMuyeckasn Harpyska 4718 UCTbITaHWS Ha nepepaspag

Tun 6aTapeu Omuyeckas Harpyska /?,. Om
CR17345 8,20
CR15H270 8.20
MpumeyaHne — Tabnuua foMKHA ObITb M3MEHEHA WM AONOSIHEHA NpK CTaHJapTU3auumn HOBbIX Gatapeli

CNUPaIbHOW KOHCTPYKLMM.

Mpumep — Korga 6binn cTaHgapTu3npoBaHbl 6aTapen CR17345 n CR15H270, R, 6bina onpepeneHa
MCXOAS U3 KOHEYHOTO HaNpsXXeHus paspsga c6opku, NpeacTaBNeHHO Ha PUCYHKe 7, UCMONb3ya chopMmyny

R-4 2,0BHA. ®

rae 2.0 B — 3T 0 KOHeYHOe HanpsxeHve pa3paga, KoTopoe bepeTcs U3 Tabnuy cneyundmkauunii B MOK 60086-2,
a 1A — TOKMNpu ucnblTaHuu;

Rj 3aTem nonyyaeTcs OKpyrieHuem BenuuuMHbl R o 6amxaliiero 3HavyeHus B Tabnuue 6 M3K
60086-1:2011.

O603HaveHns:

S, — WUCNbITYeMbIM 3/IEMEHT,

B2-- B4— fONONHUTENbHbIE 3/1IEMEHTbI O HEPA3PSXKEHHOM COCTOAHUU:
R, — omMuyeckas Harpyska.

PucyHoK 7 — TMprHUMNuasibHas cxema UCTbITaHus Ha nepepaspsg,

c) Tpeb6oBaHus
Bo Bpemsa npoBefeHUs UCMbITaAHUSA He JO0/DKHO ObiTh B3pbiBa UM BO3ropaHus.

6.6 WHpopmaumusa, kotTopas fosxHa 6bITb NpeacTaBneHa B cneyudukaLmm

Korga B cneuyndmkauum 6atapen gaHa CCbiika Ha HACTOALWMIA CTaHAAPT, B Hell A0XKHbI 6bITb yKa3aHbl
napameTpbl, NpuBefeHHble B Tabauue 8. HACTO/IbKO NOJIHO, HACKO/IbKO OHU MPUMEHUMBI.

Ta6nunuya 8— MapameTpbl, KOTOPbIE AO/MKHbI GbITb YKa3aHbl

MyHKT n.'vnn

MyHKT MapameTpsbl noAnyHKT
a) Tok npefsapuTenbHONO paspssia WM OMUYeckas Harpyska u KOHeYHoe HarnpshkeHue pas- 6.1.5
paga, ycTaHOB/IEHHOE M3roToBUTENEM A5 NMPOBEAEHNS UCTbITaHUI
b) dopma: npuamaTuyeckas, rmbkas, AUCKoBas AW LUAnHApUYeckas; 6.5.2 1
[OvameTp: He 60nee 20 MM nn 6onee yem 20 MM 6.5.3
C) MakcrMmasbHbIi HenpepbIBHbIN TOK pa3psaa, ykasaHHbI 3rotoButTenemM Ans ucnbitaHus H 6.5.4

MpumevyaHune — TIpUHYAUTENBHBIV pa3pag 3N1eMeHTa MOXeT NPOUCXOAUTb, €C/IN OH
NOAK/IOYEH MOCNeA0BaTENbHO C APYTMMU 3/1IEMEHTaMU, a Takke KOr4a OH He 3aliyileH
6alinacHbIM AYOA0M.
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OKOHYaHve Tabnmubl 8

MyHKT nusm
Mywnkr MapameTpbl y

NOANYHKT

d) HopmupoBaHHasi EMKOCTb, YCTAHOB/IEHHAs! U3rOTOBUTENEM A1 UCTbITaHus H 6.5.4
B) TOK HELUTaTHOTO 3apsifa, 3asiB/IEHHbIA M3roTOBUTENEM AN UCTbITaHus 1 6.5.5

MpumeyaHne — HewTaTHbI 3apsg 3NEMEHTA MOXET MPOUCXOAUTb, KOT4a OH COo-

€AVHEH NOC/eA0BaTe/NIbHO C APYTMY 3/IEMEHTaMK, NPUYEM OAMH 3M1IEMEHT YCTAHOBJIEH C

06paTHOI MOMSIPHOCTBIO UMW, KOTAA OH YCTAHOBJIEH MapasifieflbHO C UCTOYHUKOM MUTaHWS,

a 3aliMTHbIe YCTPOIiCTBA He paboTatoT AO/MKHLIM 06Pa30M.
0 3HaueHne Be/IMYMHbI HOPMasIbHOTO 0GPATHOTO TOKA, 3asiBNIEHHOrO U3rOTOBUTENEM, KOTO- 7.1.2

prVI MOXET ObITb MPUMEHEH Kk 6aTapee B TeyeHune BCE ee XN3HW.

MpumeuyaHue — HopMa/bHbIA 0BPATHBIA TOK YEPE3 3/IEMEHT MOXET MPOXOANT,
€C/M OH MOAK/TIOYEH MapasiesibHO C UCTOYHUKOM MUTAHUS 1 3alLUTHbIe YCTpoiicTBa pa6o-
TaloT AO/KHLIM 06PA3OM.

6.7 OueHka n oTyeT

OTyeT no ncnbiTaHnam (NPOTOKOS) AO/KEH COAepXaTb cnefylolime CBefeHus:

a) HaMMeHOBaHWe U agpec NpegnpuUATHAA, NPOBOAMBLLErO UCMbITAHUS;

b) HaMMeHOBaHWe 1 agpec 3aasutens (r4e BO3MOXHO);

C) YHUKanbHbI NAEHTUPUKALVOHHbIA HOMEpP NPOTOKOAa UCMbITaHWIA:

d) gata oTyeTa UCNbITaHWIA;

€) KOHCTPYKTUBHbIE XapaKTepUCTUKN NCMbITYeMbIX 3/1eMEHTOB Wan 6atapeli B COOTBETCTBUYM C 4.1;

f) onucaHusa n pesynbTartbl UCNbITAHWI, B TOM YMCN0 NapameTpbl B COOTBETCTBUM C 6.6:

0) TUN ucnbiTyemoro o6pasua(oB): a/leMeHT, coCTaBAsALWNIA anemMeHT 6aTtapen, 6atapes unm cbopka
6aTapeii:

h) macca ncnbiTyemoro o6pasua(os);

i) cogepxaHue nutusa B obpasue(ax):

j) noAnMch € ykazaHMeM UMEHU W [O/HKHOCTY MOoANucaBLIEero.

7 WHdopmaums o 6e3onacHOCTU

7.1 Mepbl NPefoCTOPOXHOCTH NPK NPOEKTUPOBAHUN 060pYA0BaHUSA

7.1.1 O6was nupopmauus

MpUHLMNLI, KOTOPbIMU LO/MKHBI PYKOBOACTBOBATLCA pa3paboTunkm o6opynoBaHus, B KOTOPOM UCNOJIb-
3yl0TCA NMTUEeBble 6aTapen, NpuBeeHbl B NPUIOXeHUn B.

7.1.2 3awunTa o1 3apsaga

Mpu BKNOYEHUN MEPBUYHOrO INTUEBOTO 3/1IEMEHTA B LieNb NMUTaHUA OT HEe3aBUCMMOIO OCHOBHOTO MUC-
TOYHUKA NUTaHWA A8 TOro, 4TO6bl He AoNyCTUTL 3apsja 6aTapen 0T OCHOBHOMO MCTOYHMKA NUTAHUSA, [O/KHbI
MCNonb30BaTbCA YCTPONCTBA 3aWUTbl, HaNnpumep:

a) 6nokupytoLwWwmii Mo 1 pesncTop AN orpaHnyeHuns Toka (CM pUCyHoK 8. a);

b) ABa nocnefoBaTesibHO BKIOYEHHbIX 6/10KUpyoWmnx gnoga (CM pucyHok 8. b);

C) CXeMbl C aHa/loTMYHON (hyHKLMel GNOKMPOBKM HA OCHOBE ABYX WA 6051ee He3aBUCUMbIX 3alinT-
HbIX YCTPOWCTB, MpWU YyCNOBUM YTO NepBOe 3aliuTHOe YCTPOMCTBO CNOCOGHO OrpaHMunTb 3apsfgHblii TOK Ye-
pes3 nuTneBylo 6aTapeto 4O HOPMasbHOro 06paTHOro ToKa, Yyka3aHHOro U3roToBuUTENEM, KOTOPbIA MOXeT ObITb
npunoxeH kK 6atapee B TeYeHWe BCEro Cpoka 3KcnayaTauuu, B TO BPeEMA Kak BTOpOe 3aliuTHOe yCTpOlCTBO
CMoco6HO orpaHnyMsBaTth TOK 3apsfa A0 3HAYeHWs 3apAAHOro TOKa HewTaTHOro nogsapsfa, ykasaHHoro us-
rotoBuTenem 6arapeu v MCNofb3yeMoro A5 NpoBeAeHns ucneiTanua | (HewTaTHblli 3apsag). Cxema AomMKHaA
6bITb CNPOEKTMPOBaHAa Takum 06pa3oM, 4TO6bl N0 MeHbLUeli Mepe 04HO 13 3TUX 3aLLUTHbIX YCTPOKCTB OcTaBa-
nocb B paboyem COCTOSHUU, KOTAa APYroli KOMMOHEHT BbIXOAUT N3 CTPOS.
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PucyHok 8 — Mpumepsl Leneit 6e30MacHOCTy 4151 3aluUThl OT 3apsja

7.1.3 MapannenbHoe nofkawuyeHne
Mpu NpoeKkTUpoBaHUU OTCeKoB GaTapeil cnegyeT usberatb napanfiesibHOro coeanHeHus. B cnyvae Ta-
KO/l Heo6X0AUMOCTH CNnefyeT 06paTUTLCA 3a KOHCYbTauuMel K usrotosutenio 6atapei.

7.2 3awuTHble Mepbl NPeAOCTOPOXHOCTU BO BpeMs akcnayatauun 6atapeii

Mpu NpaBUibHOM UCMOML30BAHUN NIUTUEBbIE GaTapen NpeacTaBAsaioT cob60ii 40CTAaTOUHO 6e30nacHbIi
U HaAeXHbli UCTOYHUK IHepruu. Tem He MeHee B C/yyae HenpasBU/IbHOMO UCMO/b30BAHUA WU NI0XOTo 06-
pauieHnsi MOXeT NPOU30NTH yTeuka 3NeKTPoITa, BCKPbITUE WU faxe B3PbIB U/UWN BOCM/IAMEHEHME.

a) XpaHuTe 6aTapen B MECTO, HeJOCTYNHOro ANs AeTeil.

JepxuTe 6atapen B HeAOCTYNHOM A/ AeTeil MecTe, 0CO6EHHO Te. KOTOPbIE CUMTAKTCA BO3MOXHbLIMU ANs
npornaTbiBaHusl, TO eCTb pasmMepbl KOTOPbIX HAXOAATCS B Npefenax wabnoHa NpornaTeiBaHns, Kak onpeaesieHo Ha
pucyHke 9. B cnydyae npornatbiBaHus 3ieMeHTa uan 6atapen Heo6XoAMMO B KpaTyaiilune Cpoku 06paTUThCs 3a Me-
AMLUHCKOM NOMOLLbI0. MPOr/ioYeHHbIe NTUEBbIE 3/1IEMEHTbI UK 6aTapen MoryT Bbi3BaTb XMMUYECKIUE OXKOru, nep-
hopaumo MSTKUX TKaHeid, UTO B TSHXKE/IbIX C/yyasix MOXET NPUBECTV K cMepTu. MNpu NpornaTtbiBaHUM OHW 4OSKHBbI
6bITb HEMEA/1IEHHO yaneHbl. NpuMep COOTBETCTBYIOLLEr0 NPeaynpexaaloLero TekcTa NnpruseaeH Ha pucyHke 10.

MpumeuyaHne — O6LW@s MHOPMALMA 06 ONACHOCTAX, KOTOPbIE MOTYT MMETb MEeCTO OT 6aTapeii, NpuseeHb! B [14].

Pa3smepbl B MunimmeTpax

MpumeuvaHne — 3ITOT WA6OH onpeAensieT KOHMIypaLnio KOMMNOHEHTOB, KOTOPble BO3MOXHO MPOr/I0TUTb, 1
onwucaH B [16].

PucyHok 9 — LLla6noH npornatbiBaHus

XPAHWTE B HEAOCTYMNHOM ANA AETEW MECTE. MpornatbiBaHne MOXeT
NMPUBECTN K XMMUYECKMUM OXoram, nepdopaLmm MArkMX TKAHOW U CMOpPTH.
Taxenble 0XOrM MOryT NpouM30ONTU B TeyeHWe ABYX 4YacoB nocjie npo-
rnatblBaHuS.

NPEAOCTEPEXEHUE HemegnneHHo 06paTVITer K Bpauvy.

PucyHok 10 — Mpumep Ans npeaynpexaeHns NpoTuB rNoTaHus, B YaCTHOCTU INTUEBLIX AUCKOBbLIX 3/IEMEHTOB
n 6atapeii
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b) He no3BonsiiTe geTAM 3amMeHATb 6aTapen 6e3 HabNAEHNS B3POC/bIX.

c) MpuycTaHoBKe 6aTapei Bcerga cobnwogaiiTe NoNApPHOCTb B COOTBETCTBUM CO 3HAKaMU Nonap-
HOCTMWU (+ M-). OTMeYeHHbIMN Ha 6aTapee n 060pya0BaHNN.

Ecnn 6atapeun BcTaB/ieHbl B 06paTHOM HampaB/IEHUU, OHU MOTYT OKa3aTbCs 3aMKHYTbIMW WKW Ha-
yaTb 3apaxaTbca. DTO MOXET NPUBECTU K NeperpeBy, YTeuke, BCKPbITUIO, pa3pbiBy, B3PbIBY, BO3ropaHuto
N TpaBMam.

d) He gonyckaiiTe KOpOTKOro 3aMblikaHusa 6aTapen.

Korga nonoxutenbHas (+) n otpuyatensHas (-) k1eMmbl 6atapen HaxoAsTCSA B 9/IeKTPUYECKOM KOHTak-
Te ApYr ¢ gpyrom, 6aTapes 6yaeT 3aMKHYyTa HakopoTKo. Hanpumep, HesawuuweHHble 6aTapen B kapmaHe ¢
KnYaMy Uan MoHeTamm MOTYT 3aMKHYTbCS HAKOPOTKO. DTO MOXET NPUBECTU K UX BCKPbLITUIO, YyTEUKe 3/1eKTPO-
nunTa, B3pbIBY, BO3rOpaHnio 1 TpaBMam.

e) He 3apsxaliTe 6aTapen.

MonbiTka 3apAANTL He3apaxaeMble (MepBuUYHbIE) 6aTapen MOXET Bbl3BaTb BbljeneHne rasa u/nnm
Tenna BHyTpu 6aTapeun, YTO NPUBOAUT K UX BCKPbITUIO, yTeuke 3/1eKTPonTa, B3pbiBY, BO3ropaHuio 1 Tpas-
mam.

f) Ho paspsaxaiiTe 6aTapen NpUHyAUT eNbIt0.

Korga 6aTapeto paspsxalT NPUHYAUTENbHO C NOMOLLbIO BHELIHEro UCTOYHMKA NUTaHUSA, HanpskeHue
6aTapeun 6yfeT CHMXATLCSA HUXE Npefenos, onpefesieHHbiX ee KOHCTPYKLMeid, n BHyTpu 6atapen byaet reHe-
pupoBaTbCs ra3. 3T0 MOXeT NPUBECTU K YTeUKe 3/1eKTPOAnNTa, B3pbIBY, BO3ropaHuio n TpaBmam.

) Hukorga He ycTaHaBnmBaiiTe COBMEeCT W HOBble M MCMO/b30BaHHbIO 6aTapen nan 6aTapen pas-
NNYHBIX TUNOB UAN MapOK.

Mpwu 3ameHe 6aTapeli 3aMeHUTe UX BCE OHOBPEMEHHO Ha HOBble 6aTtapeun TOW e mapku u Tuna. Kor-
[la UCnosb3yTCA COBMECTHO 6aTapen pasHbiX MapoK WUan TUMOB, WM HOBble U UCMOJIb30BaHHbIe 6atapeu,
TO HekoTopble 6aTapen MOryT 6biTb Upe3MEpPHO pas3psikeHbl (NepBpaspsKeHbl) / NPUHYAUTENbHO pPa3pshKeHbl
N3-3a pasHULbl HaNPsHXXeHUS UM eMKOCTU. DTO MOXET NPUBECTU K yTeuke, BCKPbITUIO, B3PbIBY, BO3ropaHuio un
TpaBmMam.

h) PaspsxeHHble 6aTapeun JO/MKHbI O6bITb HEMEANEHHO yAaneHbl U3 060pyA0BaHUA U HaANeXalum
06pa3om yTUInN3npoBaHsbl.

Koraa paspsieHHble 6aTapen oCTalTCA YCTAHOBNEHHbIMU B 060pyA0BaHUN B TeYeHWe ANNTENbHOro
BPEMEHU, MOXeT NPOou30iTN yTeuka 31eKTposnTa, YTO Bbi30BET MpuUUnHeHue yuiepba o6opygoBaHuio n/mnm
MOXeT NMPMBECTU K TpaBmMam.

i) He HarpeBaiiTe 6aTapen.

Korga 6atapes nogsepraetcs BO3A4eNCTBUIO Tensa, MOXeT NPOMN30MTN yTeuka 3/1eKTPoNnTa, BCKpbiTHe,
B3pbIB, BU3rnpaHue, 4to Moxert NpusecTtn K Tpasmam.

j) He npuBapuBaiiTe 1 He NnpunanBaiiTe NpoBoja Henocpeac TBEHHO K baTapee.

Tenno oT cBapku WM naiku HenocpeAcTBEHHO K 6aTapee MOXeT NPMBECTU K yTeuyke 3fekTponuTa,
BCKPbITWIO, B3PbIBY, BO3rOpPaHunio 1 Tpasmam.

k) He pas6upaiiTe 6aTapen.

Korga 6aTapeto BblHUMAKT M3 Kopnyca Wau pasbupatroT, BO3MOXEH KOHTaKT C HaxoAAWUMUCH B HUX
BPeAHbIMN KOMMOHEHTaMW, YTO MOXEeT NPUBECTN K TpaBMaM Wn BOCNJaMeHEHUIO.

) He pechopmupyiniTe 6aTapen.

Henb3a gonyckaTb, 4To6bl 6aTtapeun 6bl1M pasfasfieHbl, NPOKONOTbl AN paspylleHbl MHbIM 06pa3oMm.
Takoe gelicTBMe MOXET MPUBECTU K yTeuyke 3/1eKTPOnTa, BCKPbITUIO, B3PbIBY, BO3rOpaHnio n TpaBMam.

T) He 6pocaliTe 6aTapeun B OroHb.

Korpa 6aTtapen nonajalwT B OrOHb, BO3pacTaHue TemnepaTtypbl MOXeT NpUBECTU K B3PbIBY U/MAKN BOC-
nnameHeHunio 1 TpaBMam. He cxuraiTe 6aTapeun AAs yTuamsauun, 3a UCKIOYEHNEM YTBEPXAEHHbIX BapuaH-
TOB KOHTPOAMPYEMOTO CXMUraHUs OTXOA0B.

n) JinTuesasn 6aTapes Cc NOBPEXAEHHbIM KOPMYCOM He A0/DKHA nonacThb B BOAY.

MeTannnyeckuin N(NTWIA NP KOHTaKTe C BOAOM MOXeT NPUBOAWUTb K BblAeNeHN0 ra3oobpa3Horo Bojo-
poja. 4To BbI30BET BOCN/1aMeHeHVe, B3pbIB /WM MOXET NPUBECTU K TpaBMam.

0) He uHkancynupyiiTe n/unum He mogudnunpyinTe 6aTapen.

MHkancynsauma (nomeweHne B repMeTuUyHy0 060104Ky) nnm niobas mogndukauma 6atapen mMoryT npu-
BECTW K 6/10KMPOBKE pPaCMnO/IOXEHHOT0 BHYTPM MexaHu3ma aBapuiiHoro cépoca Aas/fieHusi, YTo npuBegeT K
nocnegyliemy B3pbiBy U TeNleCHbIM NOBpeXAeHnaM. B cnyyae Heo6Xxo4MMOCTM NpoBefeHUs nobbiXx MoaK-
hmkauunin cnegyet o6paTUTbLCA 3a KOHCYNbTauMen K N3rotToBuTento 6atapei.
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p) XpaHnTe Hencnonb30BaHHble 6aTapen B UX OPUrMHaNbHONM ynakoBke BAann 0T MeTa/sIMYecknx
npesMeTOB. Ecnu oHUM yXe pacnakoBaHbl, He CMeLLVBaiTeE UX U He AoNycKaiTe nonagaHusi K HUM NocTo-
POHHUX MpeaMentoB.

HeynakoBaHHble 6aTapen MOryT 6biTb CAy4yalHO NepemMellaHbl ¢ MeTanInyeckumm npegmetramu. 310
MOXeT NPUBECTU K KOPOTKOMY 3aMblkaHUI0 GaTapen, KOTOPoe B CBOK ouvepedb MOXET NMPUBECTU K yTeuke,
BCKPbITWIO, B3pbIBY, BO3ropaHunio 1 TpaBmam. OANH U3 Ny4lLnx cnoco6oB, 4Tobbl He 40NYCTUTL 3TOrO, 3TO Xpa-
HUTb HEUCNO/Ib30BaHHbIe 6aTapen B UX OPUTMHANbHOWN ynakoBKe.

g) YpanuTe 6aTapeun u3 o60pyaoBaHus, ecniv OHO He 6yeT UCNoNb30BaTbCA AN TENbHOE BpeMms, 3a
UCKNIoYeHNneM 060pyA0BaHUS ANA Ype3BblYaliHbIX LEenoii.

XenaTtenbHo cpa3dy yganuTb 6atapen n3 060pyaoBaHus, KOTopoe nepectano yHKLMOHUPOBaTb yA40B-
NeTBOPUTE/NIbHO. UK NpeAnonaraeTcs 4NUTeNbHbIA Nepuos, B Te4eHne KOTOPOro OHW He ByAyT 3KcnayaTmpo-
BaTbCA (Hanpumep, Bugeokamepsbl, LM poBbie kaMmepbl, POTOBCMbLIWKA U T. 4.). X0TS 60/bWMHCTBO COBPEMEH-
HbIX TUTUEBbLIX GaTapeil UMelT XOPOoLUYH 3aluTy OT YTEUKN 3/1eKTponunTa, 6atapen, KoTopble 6bIIN YACTUYHO
WU NOMTHOCTbI0 pa3psiKeHbl, MOryT 6biTb 60/1€€e CK/IOHHbI K yTeukam, YeM Te. KOTOpPble HE UCMO/b30BaUCh.

7.3 YnakoBka

YnakoBka fo/mxHa 6biTb 4OCTATOYHOW, YTOGLI MPefoTBPaTUTL MEXaHUYecKne NoBpPeXAeHns Npu TpaHc-
nopTupoBke. rpy3oo6paboTke v wradbenmpoBaHun. KOHCTPYKUMA 1 MaTepuanbl yNnakoBKW AO/KHbI 6biTb Bbl-
6paHbl Takum obpas3om, 4TO6bl MpPefoTBPaTUTbL CAy4yaiiHblii 3N1EKTPUYECKUA KOHTAKT, KOPOTKOE 3aMblkaHue,
CABUT U KOPPO3MIO KIEMM 1 06ecneynTb 3alnTy OT BO3AECTBMA OKpyxXatL e cpefbl.

7.4 ObpaleHne c KapTOHHbBIMKU ynakoBkamu 6atapei

C KapTOHHbIMW ynakoBKaMu, B KOTOPbIX HAaxoasTcs 6atapeu, cnegyeT o6pawartbCsi ¢ OCTOPOXHOCTbIO.
HeocTopoxHoe o6palieHne MOXeT NPUBECTU K KOPOTKOMY 3aMblKaHuio 6aTtapeit Uan nx noBpexaeHuto. 7o B
CBOI oYepeb MOXET NPUBECTU K yTeuke 3/1eKTPOinTa, B3PbiBY UM BOCN/IAMEHEHMIO.

7.5 TpaHcnopTupoBka

7.5.1 O6wmre nonoxeHus

WcnbiTaHns n TpeboBaHMA K NepeBO3ke NUTUEBbLIX 3NeMEHTOB Unn 6atapen npuseeHsl B (12).

MpaBwuna, kacawLwmuecs MexayHapoLHON NepeBO3kN NUTUEBBLIX 6aTapeii, 6a3npyoTca Ha ocHoBe Peko-
MeHpaunii OOH no nepeBo3ke onacHbIX rpy3os [18].

MpaBnna TPaHCNOPTUPOBKM MOTYT 6bITb M3MEHEHbI. 1N TPaHCNOPTUPOBKM NUTUEBLIX 6aTapeli Heo6xo-
AVUMO MCMNOo/b30BaTb Noc/efHNe U3LaHus npasus, NPUBEAEHHbIX HUXe.

7.5.2 Bo3ayWwHblli TpaHcnopT

Mpasuna, Kacawwmecs BO3AYLWHON NepeBO3KN NUTUEBbLIX 6aTapel, ykazaHbl B TEXHUYECKUX UHCTPYKL M-
AX No 6e30nacHoOi nepeBO3Ke OMACHbLIX FPY30B BO3AYLUHBIM MyTeM, ony6/MKOBaHHbIX MexayHapoaHol opra-
Hu3aumeli rpaxpaHckoin asnauum (ICAO) (2). a Takxe B lMpaBuaax NnepeBo3ky onacHbIX rpy3os, ony6anKoBaH-
HbIX MexayHapoaHoli accoynaymein BosaywHoro TpaHcnopta (IATA) (2).

7.5.3 Mopckoi TpaHcnopT

MpaBuna, Kacawlmnecs MOPCKO/ NepeBO3kn NUTUEBLIX 6aTapeii, ycTaHOBNEHbl B MexayHapoAHOM Ko-
AeKkce MopcKoli nepeBO3kM onacHbiX rpy3oB (IMDG). ony6nvMkoBaHHOM MeXAyHapoAHON MOPCKO opraHusa-
yueii (IMO) (13).

7.5.4 Ha3eMHbIli TpaHcnopT

Mpasuna, kacawuimecs aBTOMOOGUNBLHOTO 1 XeNe3HOA0POXHOro TpaHcnopTa, ycTaHaBIMBalTCA Ha Ha-
LLMOHANIbHOM NI MHOTOCTOPOHHE! OCHOBe. HeCcMOTpS Ha TO YTO BCce 6O/ibliee YMC/I0 PEeryaTOPOB NMpUHMMA-
10T Tunosble npaBuna OOH [18]. pekomeHAyeTcsA nepej NepeBO3KO B KOHKPETHbIX CTpaHax obpalarbesa 3a
KOHCYNbTaumein o npaBuiax NepeBo3kn, YCTAHOBNEHHbIX B HUX.

7.6 PasmeweHne n xpaHeHune

a) XpaHnTe 6aTapen B XOPOLIO BEHTUANPYEMbBIX, CYXUX U NPOXIaAHbIX YC0BUAX.

Bbicokas TemnepaTtypa M BbiCOKasi BMAXHOCTb MOTyT NMPUBECTU K YXYALUEHUIO XapakTepucTuk 6arapen
YW Koppo3numn NOBEPXHOCTH.

b) Ho yknagbiBaiTe KapTOHHble KOPO6KN 6aTapeun Apyr Ha Apyra, npesbllwas yKa3aHHy BbICOTY.

Ecnu gpyr Ha gpyra yknagbiBaloTCa C/MLWIKOM MHOTO KapTOHHbIX KOPOGOK C 6aTapesmu, 6atapen B ca-
MbIX HUKHUX KAPTOHHbIX KOPO6GKax MOryT 6biTb 4ePOPMUPOBAHbI, U MOXeT MPOU30KTU yTeuka 3neKkTpoamTa.
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c) N3beraiiTe xpaHeHna nan pasmelleHns 6aTapeil Ha NPAMOM CO/ITHEYHOM CBeTe WM B MecTax, rge
OHV NojBeprawTcsA BO3AeicTBUI0O aTMoCcepHbIX 0CafKOB.

Korpa 6atapen npomokalT, CONPOTUBAEHNE WU30/IALKNN MOXET BbiTb HapyLIEeHOo U MOXeT NPon30iiTK ca-
mopaspag 1 kopposusa. Tenso MoxeT Bbi3BaTbk Nopuy 6aTapeii.

d) XpaHuTe 6aTapen B UX OpUrnHanbHo ynukorike.

Korpa 6atapen pacnakoBaHbl U CMeLIaHbl, OHN MOTYT 6bITb 3aKOpOYeHbl UM NoBpexaeHbl. CM. npuso-
XeHune C gns nonyvyeHus 6onee getanbHON nHpopmaymm.

7.7 Ytunusaunsa

Batapen MOryT 6bITb BbIOPOLWEHbI C MOMOLLbI0O MEXaHN3MOB C60pa KOMMYHa/bHOroO Mycopa npu ycno-
BUW, €C/IN HE CYLLeCTBYeT HUKAKMX MECTHbIX NpaBu, 3anpewarwmnx ato genatb.

Bo BpeMs TpaHCNOPTUPOBKW, XpaHeHUss 1 06paboTkun ANA yTUAM3auum Heo6xo4MMOo yuYnTbiBaTb crepy-
lowme mepbl 6e3onacHoOCTH:

a) He pasbupaiiTe 6aTapew.

HekoTopble UHrpefueHTbl NUTUEBbLIX 6aTapeii MOryT 6biTb OTHEOMNACHbIMU WX BpeaHbIMU. OHU MOTYT
cTaTb NPUYMHOI TpaBMbl, BOCNJaMeHEHNA, pa3pbiBa Uau B3pbIBa.

b) He 6pocaiiTe 6aTapen B OrOHb 3a UCKIOYEHNEM YT BEPXKAEHHbIX CyYaeB yTUan3aumnm B ycnoBmsax
KOHT PO/IMPYEMOT O CXMUTaHUS.

NnTnii akTUBHO ropuT. JInTueBble 6aTtapen MOryT B30pBaTbCA B OrHe. MpoAyKTbl CropaHus oT NTUEBLIX
6aTapeil MOryT 6bITb €4KUMU N TOKCUUYHBIMW.

c) XpaHnTe cobpaHHble 6aTapen N0 BO3MOXHOCTMU B YACTOM M CyXOM MecTe, He fonyckaa nonaja-
HUS NPAMBIX COJTHEYHbIX lyyeil, n BAaNN 0T 3KeTpeMasblio BbICOKUX TemnepaTyp.

[pA3b 1 BNara MoryT NpUBECTU K KOPOTKOMY 3aMblKaHUIO 1 TEMN0BbIAENEeHNI0. Tensao MOXeT NPpMBecTun K
BbIXO4Y roproyero rasa. 970 B CBOI ovepe b MOXeT NPUBECTU K BOCM/IAMEHEHUIO, Pa3pbIBY WUN B3PbIBY.

d) XpaHnTe cobpaHHble NCMOJIb30BaHHble 6aTapeun B XOPOLO BEHTUIMPYEMOM MecTe.

Mcnonb3oBaHHbIe 6aTapen MOryT cofepxaTb OCTaTOUHbIN 3apsf. ECAn oHM okaxyTcs 3aMKHYTbl, TO OHU
6y[yT 3apsxaTbCs AWM NPUHYAUTENBHO paspsXXaTtbCs, NPYM 3TOM MOXEeT NPOU30TM yTeuka roptoyero rasa. 310
MoXeT MNprBecTn K BOCN/1aMeHEeHNo, paspbiBy WaW B3pbIBY.

e) He cmewwuBaiiTe cobpaHHble UCNO/b30BaHHble 6aTapen ¢ Apyrumu maTepuanamu.

Ncnonb3oBaHHble 6aTapen MOryT cofepXaTb OCTaTOUHbI/ 3apsad. ECNM OHM OKaXyTCs 3aMKHYTbl, TO OHU
6yfyT 3apsaxaTbCa WAV NPUHYAUTENIBHO pa3psikaTbCs, reHepupyemoe Tenja0 MOXeT BOCNaMeHUTb ropoyne
0TX0A4bl, Takne Kak npomacsieHHasa BeTOLWb, 6ymara nnun nepeBo, 1 Bbi3BaTb Noxap.

f) 3awmwaliTe BbIBOALI baTapeii.

CnepyeT obecneyuBaTb 3alWuUTy BbIBOAOB NyTEM UX U30MSLUN, 0OCOGEHHO ANA 6GaTapeil ¢ BbICOKUM
HanpsxeHunemMm. HesauwnueHHble BbIBOAbl MOTYT NPUBECTU K KOPOTKOMY 3aMblKaHWO, HEHOPMasibHOMY
3apsigy U NPUHYAUTENbHOMY pa3psgy. DTO MOXET NPUBECTU K yTeuke, BOCM/IAMEHEHWI0, B3PbIBY WU
paspbiBy.

8 VIHCTpYKUMSA MO SKChlyaTauum

a) Bcerpa BbiGupaiiTe npaBubHbI pasmep 1 Tun 6aTapeun, Hanbonee NOAXOAAWMIA A1 UCNONb30-
BaHUA NO Ha3HauyeHuto. YTob6bl NnoMoyb NpasuibHOMY Bbi6opy 6aTapen, Ha o6opyfoBaHUM [OMKHA OblTh
npeAcTaBneHa cooTBeTCTBYyLWaa nHhopmauns.

b) 3ameHsAliTe BCce baTapen U3 KOMNAeKTa yCTaHOBKN eAUHOBPEMEHHO.

c) o ycTaHOBKM 6aTapeil 0O4NCTUTE UX KOHTaKTbl, @ Takke KOHTaKTbl Ha 060pyA0BaHNN.

d) YbéeguTecb B TOM. YTO 6aTapen 6yayT yCTaHOB/EHbl NpaBuibHO, C coO6N0AEHNEM MONAPHO-
ctn(+un-).

e) YpanuTe paspsxeHHble 6aTapen U3 ycTpoincTBa B KpaTyalilume cpoku.

9 MapknpoBka

9.1 O6wume nonoxeHns

3a ucknoyeHmem Hebonblwnx 6atapeii (cm 9.2) kaxan 6atapes fo/KHA UMeTb MapkupoBKy, coagepxa-
Wy crefyloLyo nHopmaymio:
a) o603HavyeHne no M3K nam TpuBmanbHoe;
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b) OKOHYa@HVWe peKOMeH[0BaHHOIo Cpoka MCNOMb30BAHUA UMW TO4 U MecAl WA HeAens U3roTOB/IEHUS.
lof v mecsiy unu Hefens U3roToBNEHNA MOTYT 6bITb NPUBEAEHBI B BUAE KOAA,;

C) NONSAPHOCTb MOJTIOXKNTENILHOTO (¢) BbIBOAA;

d) HOMUHaNbLHOE HanpsXeHune:

B) HaMMeHOBaHWe WM TOBapHbIN 3HaK U3rOTOBUTENS UK NOCTaBLLUKA,;

0 npepynpexpatouime Hagnucu;

) npefocTepexeHne oT npuemMa BHYTpb 415 6aTapoli. KoTopble MOryT 6bITb NPOr/I0YEHbI, CM. TakKXe
B 7.2, a).

9.2 batapeun manoro pasmepa

Ha 6atapeun, KOTOpble COOTBETCTBYIOT WAa6/MOHY 3arnatbiBaHua (CM. PUCYHOK 9). AOMXHbI ObiTb HaHe-
CeHbl KaKk MMHUMYM 0603HauveHue 9.1, a) n nonapHocTb 9.1, c). Bce gpyrne mMapkMpoBKu, ykasaHHble B 9.1.
B TOM yucsie npeaynpexneHnss oTHOCUTENbHO npuema BHYTpb 9.1. f). AO/KHbI ObITb NpeAcTaB/ieHbl Ha Hau-
MeHblLUel ynakoBKe.

9.3 NMukTorpamMmMmbl 6e30MacHOCTK

MukTorpamMmbl 6e30NacHOCTH, KOTOPbie MOTYT MPUMEHATHCA Kak afibTepHaTBa MMCbMEHHbIM NpejocTe-
perawwmum HaanMcam, NPUBOAATCS B NpuaoxeHun D.
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MpunoxexHne A
(cnpaBoyHOE)

PekoMmeHgauum no o6ecneyeHunto 6€30MNacHOCTM NTUTUEBLIX 6aTapei

PekomeHaauum, NpuBeseHHble B pUcyHke A.l. UCMOMb30BAUCL B X04€e paspaboTku 6aTapeii C BbICOKON MOLLHO-
CTbIO AN GbITOBOTO UCMO/b30BaHUs. OHK NPUBEAEHBI 3AECH CPABOYHO.

NPUMEP
BbICOKMIi TOK paspsifa MOXe T NpUBECTU
MpoeKTHpoBaHIE MpeAoTBpaTUTL HEHOPMaTbHBI K BbICTPOMY MOBILLEHVIO TEMNEPATYPbl
noAbeM Temneparypsl 6arapen B INTWEBON 6aTapee Pa3paboTumK JO/MKeH

y6eanTbCsi, YTO TOK paspsifia HaxoamTcs

no4 KOHTPO/NEM KOHCTPYKUMA. O,qHI/IM N3 MeTonoB
KOTOpbIli GbiN YCNELLIHO UCMO/b30BaH

ABNAETCA NPUMEHEHVe
camceoccTaHasnmBatoLwBrocst PTC. KoTopblii
6bICTPO aKTVBMPYETCS NPU NPOTEKAHUN TOKA,
NPEBbILLIAIOLLIEN0 OFPaHUYEHNS, HaKNabIBaeMble

KOHCTPYKUMENA.
O6ECTIeunTb BHYTPEHHEE Mpy NpoeKkTUpOBaHMK GaTapen paspadoTuMK
OrpaHyeHIe BEMMYMHbI TOKA [O/DKeH yoeauThea, YT0 /0K OrpaHniMBaeTCs,

€cnn TemnepaTypa 6aTapen nogHIMaeTcs
BblLLIE YCTaHOB/IEHHbIX KpUTEepnes. OauH

13 METO/0B, KOTOPbLI 6biN yCNeLwHo
1CMO/b30BaH, 3aK/0HaeTCs B NPUMEHEHN
cenapaTopa, Ybsi CNOCOGHOCT b NPOMycKaThb
TOK 3HAUNTE/bHO CHIKaeTCA

NPV NPEBbILLIEHNM TemnepaTypbl

JNInTreBble 6aTapen N10THO

TpefoTepaTUTL B3pbIB Gatapen repmMeTU3MpoBaHb!, YT06bI NPefoTBPaTUTL
nyTem c6poca BHYTPEHHEro yTeuky anekTpomTa. CnegoBaTesbHo,
[aBNEHVIS PU YPE3MEPHOM KOHCTPYKLVs GaTapeu JomkHa obecneurBaTb

MOBbILLEHWW TEMMEPATYPSI MeTOog c6poca U3BbITOUYHOr0 BHY/IPEHHETO

[i@B/eHNs. T0 JO/MKHO NPOU30ATY
B di/anaszoHe TemnepaTyp B COOTBETCTBUM
C NPOEKTHBLIMU KPUTEepUsIMU 3T Ol GaTapen

MoATBEPAVTL.UTO 6aTapen oTBeHaoT
VHcnekTpoBaHune KauecTsy, YCTAHOB/IEHHOMY
NPV MPOEKTVPOBAHN

YcTpaHsiTh ,qefbeKTbI NHCNEKLUNOHHbIM
KOHTpO/1eM

PucyHok A.1 — PykoBOACTBO N0 NPOEKTMPOBaHuMo baTapei
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(cnpaBoyHoe)
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PYyKOBOACTBO A/ NPOEKTUPOBLLMKOB 060pyJ0BaHNSA, B KOTOPOM UCNO/Mb3YOTCA NUTUEBLIE GaTapeu

B Ta6nvue B.1 npvBeAeHbl MPUHLKMMLI, KOTOpbIE AO/MKHbI 6bITb NPUMEHEHBI paspaboTuMkamMmm 060pyLoBaHUS, UC-
Nosb3yHOLLEro NNTHUEBLIe GaTapen (CM. Takke [8]. npunoxexve B. rae NpuBefeHbl NPUHLMMbI, KOTOPLIMU AO/KHbI PYKOBOA-
CTBOBAaTbCS Pa3paboTUVKK NPU NMPOEKTVPOBAHUN GaTapeliHbIX OTCEKOB).

Tab6nuua B.1 — PykoBOACTBO MO NPOEKTUPOBaHWIO 060pyA0BaHNS

MyHKT

(1) Korpa nuTveBas
6aTapes UCMoMb3yeT-
Csl B KQuUecTBe OCHOB-
HOr0 UCTOYHMKA NUTa-
HUA

(2) Korpa nutneBas 6a-
Tapesi “cnosb3yeTcs B
KayecTBe pe3epBHOro
ncTopuka nuTaHus

3 Cwm. 7.1.3.

MoanyHkT

(1.1) Bbibop nogxoas-
Lieli 6atapen

(1.2) Konnyectso 6Ga-
Tapel/i  (nocneposa-
TenbHoe WM napan-
nenbHoe coeanHeHne)
[ON1S1 UCMONb30BaHWs U
cnoco6 uMcnonb3oBa-
HUSA

(1.3) MpoekTnposaHne
uenu 6atapen

(2.1) NpoekTnpoBaHne
Lienu 6atapeu

PexomeHgaLymn

Bbibepute Hambonee noaxoas-
wyto bartapeto ans obopynosa-
HUS Ha OCHOBAHWWN ee 3M1eKTPU-
YECKMX XapaKTepucTyK

a) MHoroanemeHrHole 6arapen
(2CR5. CR-P2,2CR13252nap.);
TO/bKO OfHA LUTYKa

b) UunuHgpuueckne 6atapen
(CR17345 un pgp.); MeHee Tpex
LITYK

c) Auckosble batapen (CR2016,
CR2025. CR11108 1 ap.); MeHee
Tpex WryK

d) Npu wncnonb3oBaHun 6onee
ofHOli 6aTapen pasznnyHbIE TUMbI
He [O/MKHbI UCMO/Bb30BaThCS B Of1-
HOM W TOM e GaTtapeiiHom oT-
ceke

e) Korga 6atapen MCrnonb3yoTcs
C napasinesibHbIM CoeuHeHeM-1,
[oMmKHa 6bITb 06ecneyeHa 3aLim-
Ta oT 3apsja

a) Llenb 6atapen gosmxHa 6bITb
M30/MpoBaHa oT N16oro Apyroro
WCTOYHMKA NUTaHUS

b) B cxemy [O/KHbI 6bITb BK/HO-

UeHbl 3alUWTHbIE YCTPOICTBA,
Takue Kak. Hanpumep, npego-
XpaHuTenm

Batapesi fo/mkHa 6biTb MCMOSb-
30BaHa B OTAE/ILHOM KOHType
Takum obpas3om, 4YTo6bl OHa He
Morfia NPUHYAWUTENIbHO  pasps-
XaTbCa UK 3apskaTbCs OT OC-
HOBHOrO MCTOYHMKA NUTaAHUSA

Bo3MOXHbIE MOCTIEACTBU,
€C/1 3TV peKoMeHaaLMN
VB COO/QOAIOTCS

Barapesi MOXeT neperpeTbes

Ecnv emkocTb 6atapeii B nocre-
[loBaTeNlbHOM COeIMHEHWUW OT/U-
yaeTtcs. 6aTapes c 60nee HU3KOM
eMKOCTblo  ByaeT nepepaspsi-
XaTbca. STO MOXET MPUBECTU K
yTeuke 3M1eKTponnTa, neperpesy,
paspbiBy, B3pbIBY UM BOCH/IaMe-
HEHMIO

Ecnn HanpsixeHus 6atapeit B
napasifieslbHom coeavHeHUn
pasnnyHbl, 6atapes ¢ MeHbLIUM
HanpsbkeHnem OydeT 3apsxa-
toTca. 3TO MOXeT NpuBECTU K
yTeuKe 3/1eKTpoNnNTa, neperpesy,
paspbiBy, B3pbIBY 1M BOCTIaMe-
HEHUIo

Barapes MOXeT 3apshkaTbCs.
3TO MOXET NPUBECTU K yTeuke
3NEKTPONUTa, Neperpesy, pas-
pbiBY. B3pbIBY WK BOCN/IameHe-
HUIO

KopoTkoe 3amblkaHue GaTapeu
MOXeT NPUBECTU K yTEuKe 3/iek-
TponMTa. neperpesy, paspbisy,
B3PbIBY WM BOCTIAMEHEHWIO

Batapes MOXeT 6bITb nepepas-
psbkeHa [0 CMeHbl MOJISIPHOCTM
WM 3apsxatbes. ITO  MOXET
NPUYBECTU K yTeuke 3MeKTPou-
Ta, Neperpesy, paspbiBy, B3pPbIBY
UMK BOCNIAMEHEHUIO
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MpogomkeHve Tabnmupl B. 1

Tk MogyHKT

(2) Korpga nutveBas 6a-
Tapesi 1crosb3yeTcsi B
KayecTBe pe3epBHOrO
MCTOYHUKA NUTaHUA

(2.2) MpoekTnposa-
HMe cxeMbl bGaTtapem
AN NoAAepxXku na-
MSATH

(3) AepxaTtens 6aTapeun 1 oTcek 6atapen

(4) KoHTakTbl 1 BbIBOAbI

24

PexomveHpaLmm

Korga Gatapes nofwitoyeHa K
Lenn € OCHOBHbIM WCTOYHVKOM
NUTaHWsi C BO3MOXHOCTbLIO ee 3a-
psfa. AO/MKHO 6bITb 06ecneyeHo
NPYMEeHEHVE 3aLLUTHOW CXeMbl,
BK/lOYaoLLeli AMoA 1 pe3ncTop.
CymMMapHOe KO/IMYecTBO 3nek-
TpuyecTBa. OTBevawllee TOKy
yTeukn auofa 3a Oxugaembiit
CPOK WCMNOMb30BaHMs GaTtapew,
[OMKHO BbITb MeHee 2 % OT eM-
KocTv 6aTapeun

a) Otcekn ansa 6atapeii LOMKHbI
ObITb CKOHCTPYMPOBaHbl TakuMm
obpa3om, 4TO ecnu Gartapes
yCTaHaB/MBaeTCs C Hapylle-
HMWEM MOMSIPHOCTU, Lenb A0MXK-
Ha ocTaBaTbCsi Pa3sOMKHYTOM.
OTcekn Ana Gatapeli [OMKHbI
MUMETb YEeTKyl0 U HecTupatoLly-
I0CS  MapKMpOBKY, MOKa3biBato-
L0 MPaBUbHYI0 OpUEHTALMIO
6aTapeit

b) OTcekn gns 6artapeit 4oMK-
Hbl 6bITb CKOHCTPYMPOBaHbI Tak,
4yToObI 6aTapen MHbIX, YeM yka-
3aHO, pa3MepoB He MO BbiTb
BCTaB/IEHbI M 3aMKHYTb Lie/b

c) OTcekn gnsa 6atapei fOMKHbI
6bITb paspaboTaHbl Tak, 4TOoObI
MO3BO/IATb BLIXOAWTL rasam, Ko-
TOpble MOTYT B HEKOTOpPbIX Chy-
yasx BblAenATLCA

d) OTcekn ana 6atapeii fO/MKHbI
6bITb 3alLMLLEHbI OT NonajaHus
B HVX BOAbI

e) Otceku Ans 6atapeii 4O/MKHbI
ObITb paspaboTaHbl Tak, 4YTOObI
6bITb B3PbIBO3ALLMLLEHHbIMU
npv NJI0THOM 3aKpbITUN

f) OTcekn gns 6atapeli [OMKHbI
ObITb M30/IMPOBaHbl OT Temnna,
BblZlE/15EMOro 060py10BaHNEM

n) OTcekn ans 6atapeit fO/MKHbI
ObITb CKOHCTPYMPOBAHbI TakUM
06pa3om, YTOObl OHW He MOr/u
ObITb SIETKO OTKPbITHI AeTbMU

a) Marepuan n dopma KOHTak-
TOB W KIEMM [O/XHbl ObITb Bbl-
6paHbl TakMum 06pa3oMm, 4TOObI
nogaepxuanca 3EKTUBHBIN
3N1EKTPUYECKUIA KOHTaKT

BoamoxHble nocrieacTsms,
€C/M 3TN peKoMeHaaLMM
He cobnopatoTest

Bartapes MOXeT 6bITb 3apsikeHa.
3TO MOXeT MPMBECTU K yTeuke
3NEKTPONUTA, Meperpesy, pas-
pbiBY. B3pbIBY WU BOCM/IAMEHE-
HU1IO

Ecnm He 6yget obecneveHa 3a-
LUMTa OT HEMpPaBW/IbHOM YCTaHOB-
K1 6aTapei, MOXeT NPONCXOANTL
noepexgeHve  obopyfoBaHWs
13-32 BO3MOXHOW YTEeuku anek-
TponuTa. neperpesa, paspbiBa,
B3pbIBa WM BOCM/TAMEHEHNS

O6opyaoBaHNe MOXET ObITb NO-
BPEXAEHO UM He CMOXeET pabo-
Tatb

OTcekn gns 6atapei MoryT 6biTb
NOBPEXAEHbI, KOrAa BHYTPEHHEe
[JaBneHve 6aTapen CTaHOBUTCA
C/IMLIKOM BbICOKUM K3-3a reHe-
pauum rasa

Batapess moxeT gecopmupo-
BaTbCA W BbI3BATb YTEUKY 3/lek-
TPONMTA U3-3a YPE3MEPHO BbICO-
KOl TemnepaTypbl

et MoryT ussnedb 6arapen U3
oTceka v NporoTUTbL 1X

M3-3a HepocTaTouHoli npoBoau-
MOCTM B KOHTaKTE MOXET reHe-
pupoBaTbCs TENo



OkoH4aHve Tabnuupl B. 1

MyHKT

(4) KoHTakTbl 1 BbIBOAb!

(5) WHankaums Heob-
XOAVMbIX Mep npefo-
CTOPOXHOCTM

MoanyHkT

(5.1) Ha ob6opygosa-
HUK

(5.2) B pykosogcTee
o aKcnayaraumm

PexomeHgaLym
b) BcnomoraTesibHblii  KOHTYp
[O/MKEH 6blTb  MpeAHasHauveH

[ONsi NpefoTBpaLLeHNsl YCTaHOB-
KN G6aTapeli C HapyLleHnem no-
NSipHOCTH

¢) KoHTaKTbl 1 BbIBOAbI AO/MKHbI
6bITb pa3paboTaHbl Takum obpa-
30M. YTOGbI HE AOMYCTUTL yCTa-
HOBKM Garapeil ¢ HapyLleHuem
NOMSAAPHOCTM

d) CnepyeTt nsberatb naikv nnm
CBapKku HENocpeAcTBEHHO K 6a-
Tapee

OpueHTauus 6artapeit (nonsp-
HOCTb) AO/MKHA ObITb YeTKo 060-
3HayYeHa Ha 6aTapeliHom oTceke

CriegyeT ykasaTb Mepbl NpejocTo-
POXHOCTV A/151 NPaBW/IbHOTO 06pa-
LeHus ¢ batapesmu

FOCT P M3K 60086-4—2018

BosMoXHble nocriescTays,
€C/IN 3TV peKoMeHaLMM
He cobrtogaeTtcs

O6opygoBaHue MOXeT 6bITb Mo-
BPEX/JEHO U/ HE CMOXET pabo-
TaTb

O6opyaoBaHue MOXeT ObITb MO-
BpeXgeHo. B Gartapee Moxet
NPOU30IiTK yTeuka 3/IeKTponuTa,
neperpes, paspbiB, B3pbIB WU
BOCM/IaMeHeHne

B 6Gatapee MOXeT npou3oi-
TN yTeuka, Meperpes, paspbis,
B3pbIB WU BOCM/IAMEHEHUE

Korpa 6atapes BcTas/ieHa Hao60-
poT 1 3apsaxaeTca, 3T0 MOXeT
NpyvBECTU K yTeuke 31eKTponu-
Ta, Neperpesy, paspbiBy, B3pbIBY
1nn BocnIaMeHeHNIo

Batapes wMmoryT 6biTb Hempa-

BWU/IbHO MCNO/Ib30BaHbI 1 npusee-
CTW K HECHACTHbIM C/ly4asam
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Mpunoxexue C
(cnpaBoyHOE)

JononHuTenbHas MHGOPMaLMs N0 pa3MeLyeHnio N XpaHeHu o

B HacTosiLLeM NPUIoXeHUN COAEPXaTCA CBEAEHUS, KacaloLmecs pa3MeLLEHNs U XpaHeHUs NnTueBbIx 6aTtapeli 4o-
NOSIHUTENBHO K TEM, KOTOpbIE YXXe npuBeaeHbl B 7.6.

30Ha XpaHeHus Ao/mkHa GblTb YMCTONM, MPOXIaAHOW, CYXOi, NPOBETPMBAEMON ¥ 3alUMLLEHHOW OT aTMOCHEPHbIX
BO3ENCTBUIA.

[ns HopMasibHOrO XpaHeHUsi TemnepaTtypa Ao/MKHa 6bITb B npegenax oT + 10 Ao + 25 "C 1 He fo/KHa NpeBbiwaTh
+30 'C. Takxe cnegyet usberarb NpeBbILLEHNS NPeebHbIX 3HaYeHUIA BNaXXHOCTY (cBbie 95 % 1 Hke 40 % oTHOCUTE b-
HOW BNAXHOCTWN) Ha NPOAOIKUTENBHOE BPEMS, TakK Kak OHU ABNAIOTCA BPeAHbIMU Kak Ans 6atapel, Tak n Ana repmeT-
3MpyHOLLMX Y310B. M03TOMy 6aTapen He JO/MKHbI XPaHUTbCA PAAOM C paguatopamy UM KoT/amu, a Takke Ha npsmMom
CO/THEYHOM CBETY.

XOTSl CPOK XpaHeHusi 6aTapeli Npu KOMHATHONM Temnepatype 60/bLUIOW, XpaHeHve ynydwaeTcsa npu 6onee HU3KMX
Temneparypax, npv yCnoBumn YTo cobntoaaroTcst ocobble Mepbl NPefoCTOPOXHOCTH. BaTapen f0MKHbI ObITh 3aK/0YEHbI B
cneuvasibHy0 3aLiMTHYH YNakoBKy (Hampumep, 3aneyaTtaHbl B N1ACTUKOBbIE UM aHA/IOTMYHbIE UM NaKeTbl) A5 3almnThbl
OT KOHAEeHcaumn BO BpeMs X Harpesa 0 KOMHATHOWM TeMnepaTypbl. Y CKOPEHHOe NoAHATUE TeMnepaTtypbl 40 Temnepary-
Pbl OKpyXatoLeli cpefpl BpeaHo.

Batapen, KOTopble XpaHUIUCh Ha X0no4e, MOryT 6bITb BBEAEHbI B 3KCMNyaTaLuto Nocne BO3BpaLleHns K Hopmasib-
HOIi TemnepaType oKpyxatoLlei cpegpl.

Batapeun MoryT XpaHuTbCa HenocpeacTBEHHO B 060pyA0BaHWM UK B NakeTax, eCn Takoe A0nyCcKaeTcsa U3roToBu-
Tenem 6arapew.

BbicoTa, 0 KOTOPOli ynakoBku 6atapeit MOryT ObITb YIOXEHbI APYr Ha Apyra B LWtabenu, 3aBUCUT OT NPOYHOCTM
ynakoskun. B obLiem cryyae 3ra BbIiCOTa He f0/KHa npesbiwaTth 1.5 M 415 KapTOHHBIX YNakoBOK UM 3 M AN AepeBAHHbIX
ALLMKOB.

MpvBefeHHblE Bbille PEKOMEHAALMN B PaBHOW CTENeHn cnpaBefnvBbl A1 YC0BUA XpaHeHUs Npu AavTenbHol
TpaHcnopTMpoBke. Takum 06pas3oM, 6aTapemn JO/MKHbI XPaHUTLCA BAAW OT CYAOBbIX ABUTaTenein n He octaBaTbCs B Te-
YeHue 4NTENbHOTO BPEMEHW B HENPOBETPUBAEMbIX METAUT/TMYECKUX KPbITbIX BaroHax (KOHTelHepax) B NeTHWUI Nepuog,

Batapeu cpasy xe nocse 1U3rotoBieHUs AO/MKHbI ObITb OTNPAB/EHbI B pacnpeaenuTesibHble LEeHTPbI U K No/1b30Ba-
Tenam. [na Toro 4Tobbl OCHOBHOM MPUHLMN CKIAACKOr0 NPOXOXAEHWS («NepBblii NpULen — nepsblid yLen») Mor 6biTb
peann3oBaH Ha NpakTUKe, AO/MKHbI GbITh HaA/eXalluMm 06pa3oM paspaboTaHbl MecTa pasMeLLEeHUst U XpaHeHus, a yna-
KOBKM afleKBATHO MapKMpOBaHbI.
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MpunoxexHne D
(cnpaBoyHoe)

MukTorpammbl 6e30nacHoOCTH

D.1 O6wue nonoxexHns

MpepocTepexeHns ANa BbINOHEHNS Tpe6oBaHUIi K MapKMpPOBKe, YCTAaHOB/IEHHbIX B HACTOSLLIEM CTaHAapTe, UCTo-
puuecku BHauane 6binv B hopMe NUCbMEHHOTO TeKcTa. B nocneaHue rofpl HabnoaaeTcs Bo3pacTatollan TEHAEHLUUS K UC-
N0/1Ib30BaHNI0 MUKTOrPaMM Kak JOMNO/THUTENbHLIX UV a/lbTEePHATUBHBIX CPEACTB OMOBELLEHNST O BO3MOXHbIX MCTOYHMKAX
0nacHoOCTU 1 NpaBwiax 6e3onacHoro obpalleHns ¢ NpoayKumei.

Liensimu HacTosiLLero NpunoxeHns aenstoTcs. (1) ycTaHOBUTL eiMHble pekoMeHAaL M NCNo/Ib30BaHWSA NMKTOrpamm,
KOTOpble NpMBA3aHbl K JaBHO MCMOb3yeMbIM W KOHKPETHbIM MUCbMEHHbIM TekcTaMm. (2) 4To6bl CBECTW K MUHUMYMY Bapu-
auum nukTorpamMm 6e3onacHocTu. (3) YTOObl 3a10XWTb OCHOBY /151 UCMIONb30BaHUSA MUKTOrpaMM 6e30MacHOCT BMECTO
HanMcaHHOro TeKCTa A1 OMOBELLEHUSs O BO3MOXHbIX MCTOYHMKAX ONacHOCTV W npasBuiax 6e3onacHoro obpalieHus c
npoaykume.

D.2 MukTorpamMmmel
PekoMeHfoBaHHbIe MUKTOrpaMMbl U COOTBETCTBYIOLLME UM NpefocTepexeHns npuseseHsl B Tabnuue D.1.

Ta6nuuya D.1 — MNukTorpammbl 6e30nacHOCTH

Ccblinka MykTorpamvia MpepocTepexeHna
A HE 3APAXATb
(8)
B HE JEPOPMUPOBATbL N HE PA3PYLLATb
C HE BPOCATb B Or'OHb
D HE AOMYCKATb HEMNPABWU/IbHYIO

NONAPHOCTbL MNP YCTAHOBKE

E XPAHWUTb B HEAOCTYMHOM
[NA NETEN MECTE

NMpumevyaHune — CM. 7.2,a)4NS KPUTUYECKOI
nHdopmaumm

MpuMeyaHue — B npouecce pacCMOTPEHMsI
3ameHa nuktorpamm E B (8). Tabnmua C.1
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OkoH4aHve Tabnuubl D. 1
Ccblnika MuktorpamHa MpepocrepexeHus

F HE CMEWMWBATbL NPV YCTAHOBKE
PA3/TMYHBIE TUMblI N MAPKW

HE CMEWWBATb HOBbIE
N NCNONb30OBAHHbBIE

H I I I HE OTKPbIBATb N HE PA3BUPATb

HE 3AKOPAUYUMBATb
COBNMIOAATb MONAPHOCTbL NPV YCTAHOBKE

MpumevyaHne — Cepas 3anueka nokasbiBaeT rpaHuLibl 6enoii OKaHTOBKM, I'IOHBI'IHIOLL[EVICFI, Korga nukrtorpam-
Ma nevyaTtaeTcsi Ha UBETHOM UM YepHOM hoHe.

D.3 NHCTpYKUMA NO NPUMEHEHUIO

Cnepywoline NHCTPYKUUN NpefHa3HauYeHbl 418 UCNONb30BAHUS NMUKTOTPaMM.

a) MuKkTorpaMMmbl AO/KHbI 6bITb YETKO YNTAEMbIMU.

b) X0TAa LBeTa pa3pelleHbl, OHU HEe [JO/KHbI OTB/IeKaTb OT 0ToGpaxaemMoit MHchopmanmu. Ecnn 6yayT Mcnosib3oBaHsbl
uBeTa, T0 hOH ANA NUKTOrpaMm J JO/KeH 6blTb CUHUM, @ KPYT W JIMHUA NO AnaroHanu Apyrux NUKTOrpamMm AOJSIKHbI GbiTb
KpacHoro ugeta.

c) He BCe M3 NMKTOrpaMM HYXHO MCNO/Ib30BaTb BMeCTe /19 KOHKPETHOro Tuna unu mapkun 6atapen. B yactHocTu,
nuktorpammbl D 1 J ABNSAOTCA anbTePHATUBHLIMUW ANS OQHON W TOW Xe uenu.
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MpunoxeHne A
(cnpaBouHoe)

CBefleHNss 0 COOTBETCTBUM CCbIJTIOYHbBIX MEXAYHapo4HbIX CTaHAapTOB
HaunoHa/lbHbIM CTaHA4apTam

Ta6nuuya [A1

CreneHb O603HaueHne n HaMMeHoBaHve

O603HayYeHVe CCbIIOYHOTO
cooTaeTcTena COOTBETCTBYHOLLErNo HalnoHanbHOro ctaHgapTa

MeXxyHapoAHOro cTaHaapTa
M3K 60086-1:2011' oT rOCT P M3K 60086-1—2010 «Batapeu nepeuuHbie. YacTb 1.
O6wune TpeboBaHUA»

FOCT P M3K 60086-2—2011 «baTapen nepBu4YHble. YacTb 2.
dusnyeckne n IneKkTpUYeckme xapakTepucTukm»

M3K 60086-2 0T

MpumeuaHne — B HacToswWwel Tabanye NCNONbL30BAHO C/ieAyloLLEe YCIOBHOE 0603HAYEHUS CTENEHMU COOT-

BETCTBUSI CTAH4APTOB:
- IOT — uaeHTuYHbIe cTaHgapThl.

* 3ameHeH Ha M3K 60086-1:2015.
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Pepaktop H.A. ApryHosa
TexHuuecknii pegaktop B.H. MNpycakosa
Koppektop E.W. PblukoBa
KomnbloTepHas BepcTka HO.B. Monogoii

CpaHo a Habop 12.10.2018. MoanncaHo B nevyaTb 06.11.2018. dopmat 60 * 84Vg. FapHutypa Apuan.
Yen. neu. n. 4.85. Yu.-nap. n.4.21.

MoAroToBNEHO HA OCHOBE SHEKTPOHHOﬁ Bepcuun, l'lpe,U,OCTaBI'IeHHOVI pa3paboTunkomMm cTaHgaprta

na «fpucnpygeHynsa». 115419. Mocksa, yn. OpaxoHukuase. 11.
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