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rOCT P M3K 62485-3—2013
MNpepncnosune

1 NOATOTOBJ/IEH Hekommepuyeckoli opraHusauuneli «HaunoHanbHasa accouunaums npovsBoguTeneit
MCTOYHMKOB TOka «PYCBAT» (Accounaunss «PYCBAT») Ha OCHOBE ayTEHTMYHOro nepesoja Ha PyCCKWUi
A3bIK MEXAYHAPOAHOTo cTaHAapTa, yKa3aHHOro B MyHKTe 4, KOTOpPbIA BbiMONHEH OTKPbITbIM aKLUOHEPHbIM
obwectBoM «HayuHo-uccnenoBaTtenbCKNii  NPOEKTHO-KOHCTPYKTOPCKUIA U TEXHONOTMYECKUIA  WUHCTUTYT
cTapTepHbix akkymynsatopoB» (OAO «HUNCTA»)

2 BHECEH TexHuuyeckum KoMuTeTOM nNo cTaHgapTtusaumm TK 044 «AkkymynsaTopbl n 6atapeun»,
nogkoMnTeToM 1 «CBUHLOBO-KMC/IOTHbIE aKKYMY/IATOPbLI 1 6aTapen»

3 YTBEPX/JEH W BBEJEH B JENCTBUE MMpukasom ®efepasibHOr0 areHTCTBa N0 TeXHUYECKoMY
perynmpoBaHunio 1 MeTposiorum ot 22 Hoa6psa 2013 r. Ne 2151-cT

4 HacTosiwumii cTaHAapT MAEHTUYEH MeXAyHapoAHOMY cTaHfapTy M3K 62485-3:2010 «Tpe6oBaHus
6e30MacHOCTU K akKyMynaTOpHbIM 6aTapesm u 6aTapelinbiM ycTaHoBkaM. YacTb 3. TArosble 6atapen» (IEC
62485-3:2010 «Safety requirements for secondary batteries and battery installations - Part 3: Traction
batteries»).

HavnmeHoBaHMe HacToAlWero craHjapta MW3MEHEeHO OTHOCUTENbHO HauMMeHoBauun yKaszaHHoro

MeXAyHapoaHOro ctaHgapTa Ana npuBegeHnsa B cootsetcTene ¢ FTOCT P 1.5-2012 (nyHkKT 3.5).
Mpn npumeHeHUM HacTofAWEero cTaHgapTa pekoMeHAyeTCs WCNoNb30BaTb BMECTO CCbINIOYHbIX

MeXAyHapoAHbIX CTaHLapTOB COOTBETCTBYHOUIME UM HauWoHanbHble cTaHAapThl Poccuiickoii ®epepauuny,
CBeZieHUs1 0 KOTOPbIX NPUBEAEHbI B JOMONHUTENBHOM NpUAOXeHun JA

5 BBEJIEH BIMEPBbIE

MpaBuna npumeHeHns HacTosAWwero craHgaprta yctaHoBneHwol B FTOCT P 1.0—2012 (pa3gen 8).
MHdopmauns 06 n3MeHeHUsAX K HacTosweMy cTaHgapTy ny6anKyeTcs B eXerogHom (Mo COCTOSHUIO Ha
1saHBapsa Tekylw ero roga) MHPOpPMaLMOHHOM yKa3aTtene «HauuoHanbHble cTaH4apThbl», a ouunanbHbli
TEKCT W3MEHEHWA W MNOMpPaBOK - B EXeMeCAYHOM MWHOpMaUNOHHOM YykasaTene «HaunoHanbHble
cTaHfapTel». B cnyyaB nepecmoTpa (3aMeHbl) WAM  OTMEHbI  HacCToAWero craHgapra
cooTBEeTCTBYylOlee yBegomeHne 6yaeT ony6avkoBaHO B Gavkaiwem BbiNycke WHGOPMAaLVOHHOIO
yKasaTtensa «HaunoHanbHble cTaHgapTbl». CooTBeTCTBYOW aa uHdopmalmus, ysegomaeHme n TeKCThbl
pasmelialTca Takxe B MH(OPMALMOHHON cucTeMe 06LLero nonb3oBaHusA - Ha oduunanbHoM caliTe
defepanbHOro areHTCcTBa MO TEXHWYECKOMY PeryiMpoBaHuio W MeTponornn B ceTu WHTepHeT
(gost.ru)

©CTaHgapTuHgopm. 2014

HacToswmii ctaHgapT He MOXeT 6biTb NOMHOCTHIO UAM YACTUYHO BOCMPOM3BEAEH, TUPAXWUPOBAH W
pacnpocTpaHeH B kayecTBe oduunanbHOro usfgaHus 6e3 paspelleHuss defgepancHOro areHTcTea no
TEXHUUYECKOMY PeryimpoBaHuio u MeTposaorum
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HAULWOHANbHbBIAN CTAHOLAPT POCCUWCKOW SELEPALMUMN

BATAPEW AKKYMYNATOPHBIE NN AKKYMYNATOPHBIE YCTAHOBKN
Tpe6oBaHua 6e30nacHOCTM
Yactb 3
TArosble 6aTapeun

Safety requirements for secondary batteries and battery installations. Part 3. Traction batteries

NaTta BBegeHna — 2015—01—01

106nacTb NpUMeHeHus

HacTosawuii ctaHgapT ycTaHaBnvMBaeT Tpeb6oBaHMa 6€30MacHOCTU K TATOBbIM GaTapesM U akkymyns-
TOPHbIM YCTaHOBKaM, MCMOMb3yeMbIM B 3/IEKTPUYECKMX TPaAHCNOPTHbLIX CpefcTBax: 3NeKTPUYecKnx npo-
MbILINIEHHBIX TPY30BbIX aBTOMOOUIAX, BKAOYAsA aBTOMNOrPy3yYnKn, GYKCUPOBLLMKN, YOOPOUHbIE MaLUUHbI, aB-
TOMaTMyeckn ynpasasemble TpaHCNOPTHbIE CPeACTBa, IOKOMOTUBAX, UCNONb3YIOLWUX aKKyMyNATOPbI, a Tak-
Xe B 3/IeKTPUYECKNX TPAHCNOPTHbLIX cpefcTBax, OTHOCALWMXCA K TOBapam HapoAHOro notpebneHns (Tenex-
Kax gns ronba, Benocunegax, UHBaNAHbIX KONAckax) n ap.

HacTtoawunii ctaHgapT pacnpocTpaHAeTcs Ha CBWHLLOBO-KUCNOTHbIE, WWKeNb-KaAMWEBble, HUKelb-
MeTannorngpuaHele n Apyrve wenoyHole akkyMmynsaTopHole 6artapen. Tpeb6osaHus 6e30nacHOCTU K nnTue-
BbIM aKKyMyNsATOPHbIM 6aTapesm ANS ykasaHHOW o6nacTy NnpUMeHeHUs YyCTaHOBAEHbl B ApYyroM cTaHgapTe.

HomunHanbHoe HanpsxeHue orpaHuyeHo go 1 000 B npu nepemeHHom Toke n go 1 500 B npu nocTto-
SAHHOM TOKe W pernamMmeHTUpyeT OCHOBHble Mepbl 3aluTbl OT ONACHOCTW 3/1eKTpUYecTBa, ra3oBblgeNIeHns un
3anekTponuTa.

HacTosawuii ctaHgapT coaepxuTt Tpe6oBaHnss 6€30NacHOCTU, CBSAI3aHHbIE C MOHTaXOM, 3KCnyaTauu-
eli, KOHTPosieM, TEXHNYECKUM 06CNYXUBaAHNEM M NOATOTOBKOW K CHATUIO C akcnayatauun 6atapeil.

2 HopmaTuBHbIE CCbINKK

Cnepylowme ccbiNIoOYHble AOKYMEHTbI 06A3aTenbHbl 415 NPUMEHEHUS B HacTodAweMm cTaHgapTe. [na
[aTUPOBAaHHbIX CCbIJIOK MPUMEHMUMbI TO/IbKO yKa3aHHble cTaHAapTbl. NS HegaTUPOBaHHbIX CCbIJIOK NpuMe-
HUMO nocnegHee nsgaxHve nyénukaumm (Bknwyawliee Bce M3MeHeHUs).

M3K 60204-1 Be3onacHOCTb MexaHM3MOB. JnekTpuyeckoe obopygoBaHue mawuH. Yactb 1. Ob6wue
TpeboBaHua (IEC 60204-1, Safety of machinery - Electrical equipment of machines - Part 1: General re-
quirements)

M3K 60364-4-41 3nekTpuyeckne ycTaHOBKM 3daHuii. YacTb 4-41. Meponpuatna no obecnevyeHuto
6e3onacHocTu. 3awmTta OoT anekTpuyeckoro ygapa (IEC 60364-4-41, Low-voltage electrical installations -
Part 4-41: Protection for safety - Protection against electric shock)

M3K 60900 NHCTpyMeHTbI pydHble Ana paboT nof HanpsxeHuem fo 1000 B nepeMeHHOro Toka u Ao
1500 B nocTtosiHHoro Toka (IEC 60900, Live working - Hand tools for use up to 1 000 V a.c. and 1500 V d.c.)

M3K 61140 3awuTa OT NOpaxeHUs anekTpuyeckum Tokom. ObLime acnekTbl, CBA3aHHbIE C 3N1EKTPOo-
ycTaHOBKamu u anektpoobopyaoBaHuem (IEC 61140. Protection against electric shock - Common aspects
for installation and equipment)

M3K/TexHnyeckunii otyeT 61431 PyKOBOACTBO NO MCMNOMb30BaHWUIO CUCTEM KOHTPONS AN CBUHLLOBO-
KMCNOTHLIX TAroBbix 6atapei (IEC-TR 61431 Guide for the use of monitor systems for lead-acid traction bat-
teries)

NCO 3864 (Bce yacTtn) CumBonbl rpacuyeckne. LiBeta n 3Hakm 6e3onacHocTn (ISO 3864 (all parts),
Graphical symbols - Safety colours and safety signs)

MpumeuaHue - [Mpu NONL30BAHWM HACTOALWMM CTaHAAPTOM Lie1Iecoo6pasHo NpPoBepuTh AeiiCTBUE CCbl-
NIOYHbIX CTAHAAPTOB B MHDOPMALMOHHON CMCTEME OBLUEro MO/b30BaHUA — Ha ouuMaibHOM caiite deaepanbHoro
areHTCTBa Mo TEXHMYECKOMY PEery/iMpoBaHuio U MeTPOsIorin B CeTi VIHTEPHET MK Mo eXerogHoMy MHDOopPMaLoHHOMY
yKasatenio «HaunoHanbHble CTaHAapTbl», KOTOPbIVA ONYy6/IMKOBaH MO COCTOSIHMIO Ha 1 iHBaps TEKYLLEro roga, v no Bbl-
MycKam eXeMecCsiuHOro MHGOPMAaLMOHHOIO yKkasaTesnsi «HauuoHasbHble CTaHAapTbl» 3a Tekywmii rog Ecnu 3ameHeH

N3gaHne ohuymnanbHoe
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CCbIIOYHbIN CTAHAAPT, HA KOTOPbLIi AaHa HeAATUpPOBaHHAas CCbIKA, TO PEKOMEHZYETCSl UCMO/b30BaTh AENCTBYIOLLYH
BEPCUI0 3TOTO CTaHAAPTA C YYETOM BCEX BHECEHHbIX B AaHHYI0 BEPCUI0 U3MEHEHWIA. ECNM 3aMeHeH CCbIIOYHbIA CTaH-
[apT. Ha KOTOpbIi faHa JaTvpoBaHHash CCbiNka, TO PEKOMEH/YETCsl UCMo/b30BaTh BEPCUIO 3TOTO CTaHAapTa C yKasaH-
HbIM Bbllle FOAOM YTBepXAeHust (NMpuHATUs). Eciy nocne YTBEepXAEHUs HACTOSLLEro CTaH4apTa B CCbUIOYHbIA CTaH-
[lapT. Ha KOTOpbIA AaHa [ATMpPOBaHHAs CCblIKA, BHECEHO M3MEHEeHWe, 3aTparvBaioliee MosoXeHWe, Ha KOTopoe AaHa
CCblIKa, TO 3TO MOJIOKEHNE PEKOMeHAyeTCs NPUMeHsTb 6e3 ydeTa AaHHOr0 M3MeHeHUs.. ECnu ccbinouHblii cTaHgapT
OTMEHeH 6€e3 3aMeHbl, TO MOJIOXEHME, B KOTOPOM AaHa CCbi/IKa Ha HEero, PEKOMEH/YeTCsi NPUMEHSATL B YacTu, He 3aTpa-
TMBAOLLEli 3Ty CChIKY.

3 TepMuHbl 1 onpeaeneHuns

B HacTosiwemM cTaHgapTe UCNo/b30BaHbl Clefyle TEPMUHbI C COOTBETCTBYOLWMMY OnpefeneHns-
MU:

3.1 akkymynatop (secondary cell, rechargeable cell, single cell): XuMmuyeckunii NCTOYHUK TOKa, CMNoO-
COGHbIN BOCCTaHaBAMBaTbL 31€KTPUYECKNIl 3apag nocne paspaga.

MpumeyaHune - BoccTaHoBNeHWE 3apsfa OCYyLLECTBASETCS MOCPEACTBOM 06PaTUMOI XMMUYECKOW peak-
umn.

3.2 baTtapes cBuHuoBO-kucnotHasa (lead dioxide lead battery): AkkymynatopHas 6aTapesi, cocTos-
uas 13 anekTponuTa Ha 6ase BOAHOro pacTBopa CEpPHOM KMCNOTbl, B KOTOPOW MOMOXUTENbHbIE 31EKTPOoabI
cofiepxaT ABYOKUCb CBUHLA, a OTpuLaTesibHble 3N1eKTPOAbI - CBUHEL,.

MpumeuaHue - CBUHLOBO-KUC/OTHblE GATAPEN YACTO HA3bIBAIOT aKKyMy/IATOPAMM, YTO HE PEKOMEHAYEeT-
cs.

3.3 6aTtapes Hukenb-kagmuesasn (nickel oxide cadmium battery); AkkymynatopHasa 6atapes c uwe-
JIOYHBIM 3/1EKTPONINTOM, B KOTOPOI MOOXKNTENbHbIE 3NEKTPOAbI COAEPXaT OKUCb HUKeNs, a oTpuuaTesbHble
3NEeKTPOAbl - KagMuii.

3.4 akKymynaTop oTKpbITbin [vented (secondary) cell]: AKkkymynaTop, 3akpbiTbliA KpbILLKO/ C OTBEP-
CTMeM. yepe3 KOTOpoe CBOGOAHO yaansTca U3 akkymynaTopa B aTMocdepy NpoAyKTbl 3/1€KTPoan3a u uc-
napeHus.

3.5 6aTtapes CBUHLOBO-KMCNOTHaa Cc perynupywuwumm knanaHom [(valve regulated lead acid
battery. VRLA (abbreviation)]: AkkymynstopHaa 6atapesi, B KOTOpPOI akKyMy/siTOpbl 3aKpbiThbl, HO UMEIOT
KnanaH, ¢ NOMOLLb0 KOTOPOro yAansitoT ras. ec/im BHyTPEHHee AaBfieHWe NpeBbillaeT YyCTaHOB/IEHHOE 3Ha-
yeHue.

MpumeuaHune - OB6bIMHO HE NpeAmnoaraeTcs A0/IMBKA 3MIEKTPONUTA B NOAOGHbLIE aKKyMyATOPb! Un Ga-
Tapem.

3.6 akKyMynaTop ra3oHenpoHuuaeMblin repmeTudHblii [gas-tight sealed (secondary) cell]: Akkymy-
NATOP 3aKPbITbI M He BbINyCKaWWiAi ra3 unm XuUaKocTe Npyu paboTe Npu orpaHUYEHHbIX pexumMmax 3apsaga v
Temnepartypbl, YyKa3laHHbIX W3roToBUTEsieM. AKKYMYNATOpP MOXeT 6biTb CHabGXeH npefoxpaHuTenbHbIMU
ycTpoiicTBamMu AN NpeAoTBpaLLeHNs yrpoxaiole BbICOKOTO BHYTPEHHETO faBeHns.

MpumeyaHue - AKKyMyNaTop He TpebyeT AOMMBKU 3MEKTPONUTA U NpefHasHaueH Ana paboTbl BO Bpemst
BCEro CPoKa CMyX6bl B repMETUYHOM COCTOSIHUN.

3.7 6aTapes akkymynstopHas (secondary battery): jBa unm 6onee akkymynsaTopoB, COeAUHEHHbIX
BMECTE W UCNOJ/Ib3YyeMbIX Kak UCTOUYHWK 3/IeKTPO3IHEPTnN.

3.8 baTapen Taroeas (traction battery): AkkymynatopHas 6artapes, npegHasHayeHHas Ana obecne-
UYEHUs1 I1eKTPUYECKMX TPAHCMOPTHbLIX CPEACTB 3a CUeT 3anaceHHoW aHepruum.

3.9 6aTtapesa moHo6n104Has (monobloc battery): bBaTtapes, cocTosilwas 3 HECKO/IbKUX OTAENbHbIX, HO
3N1EKTPUYECKN COEAUHEHHbIX XUMUYECKUX MCTOUYHMKOB TOKA, KaXAbli M3 KOTOPbIX COCTOUT M3 GnoKa 3nek-
TPOAOB. 31€KTPONTA, BbIBOAOB NN COEANHUTENEN N N0 Mepe He06X0AMMOCTM cenapaTopoB.

MpumeyvaHne - XuUMUYECKNe VMCTOYHMKM TOKa B MOHOG/IOHHON GaTapee MOryT COeAWHATLCS NocnefoBa-
TenbHo n(nnu)napannenbHo.

3.10 anekTponut (electrolyte): XXnakas unu TBepgas cyb6cTaHuus, cogepxalias NoaBUKHbLIE WOHbI,
KOTOpble 06ecneynBaloT NOHHYIO NPOBOAVMOCTb.

NMprumMeyvyaHne - DNEKTPONUT MOXET ObITb XUAKUM, TBEPALIM UMW B BUAE FeNs.
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3.11 rasosbigeneHne akkymynatopa (gassing of a cell): BoigeneHue rasa B pesynbtate 3/1€KTPOnN-
3a BOAbl B 3/1€KTPONNTE akkymynstopa.

3.12 3apapg 6atapeun (charging of a battery): Npouecc, BO BpeMs KOTOPOro akkymynsatop WAu ak-
KyMynstopHas 6atapes nonyvyaeT 3/1eKTPUYECKY0 3HEeprui OT BHELWHeW uenu, B pe3ynbTaTe 4ero
NMPOMCXOAAT XMMMUYECKNE U3MEHEHUA BHYTPU akKymynatopa, U nonyvyaemas 3fiekTpuyeckas aHep-
TMs COXpaHseTcs B BUAE XUMMWUYECKOW aHepruu.

3.13 ypaBHUTeNbHbIN 3apaa (equalization charge): JononHuTenbHblli 3apsg 4n8 obecneyveHus
OfMHAKOBOW CTENEHN 3apsXKEHHOCTN BCeX akKkyMynsaTOPOB B COCTaBe akkyMynATOpHOU 6atapen.

3.14 nog3apsapg (opportunity charging): Vicnonb3oBaHve cBO60AHOrO BpEMeHN Mexay nepuogamun pa-
60Tbl ANA yBeNMYEHNA 3apaga v yBennveHuss BpemeHu paboTbl 6aTtapen Bo nsbexaHne ypesmepHoOro pas-
paga.

3.15 nepes3apspg (overcharge): MpogomkeHne 3apsifja NOMHOCTbIO 3aPSHKEHHOrO akkymynsitopa wuam
akKyMynaTOpHOW 6atapeu.

MpumeyaHune - MNepesapss- M3MEHeHUe YCNOBUIA 3apsafa C HapyLLeHWeM Npeaenos, YCTaHOB/EHHbIX U3-
roTOBUTENIEM.

3.16 pa3psag (6atapeun) (discharge (of a battery)): MNMpouecc, Npu KOTOPOM 3feKTpuyeckas 3aHeprus
6aTtapewn npu onpeAeneHHbIX YCI0BMAX NOCTaBAAETCSA BO BHELIHIO 3/1EKTPUYECXYIO Lenb.

3.17 BHewHee obopypoBaHue 6atapeun ((battery) peripheral equipment): O6opygoBaHue, ycrta-
HOBNEeHHOe Ha 6aTtapetlo A48 NOAAEPXaHUS WM KOHTPOAA paboTbl 6atapen, T. e. LeHTpanM3oBaHHas CU-
cTeMa 3a/MBKM BOAbl, CUCTeMa NepeMellnBaHnsA 3/IeKTPONTa, CUcTemMa KOHTpons 6artapeu, LeHTpanaunso-
BaHHas cucTema Bbinycka rasa, 6arapeliHble coefuHUTeNN (LWITEKepHble pasbeMblYMyThl), cucTeMa pery-
NMpoBaHUA TemMnepaTypbl 1 T. n.

3.18 nomeuieHue 3apsigHoe (charging room): 3akpbiToe NomelleHve wau naowagka, npegHasHa-
YyeHHas cneuunanbHo ANA 3apaga 6atapeii. MomelweHne Takke MOXeT MCNOMb30BaTbCA 1A TEeXHUYECKOro
o6cnyxuBaHma batapeii.

3.19 nnowapgka 3apagHaa (charging area): OTkpblTas nnowagka, npegHasHayeHHas 1 060pyAoBaH-
Has ana 3apsga 6atapeii. MNnowaaka Takke MOXeT 6biTb MCNONb30BAHA A1 TEXHUYECKOTO 06CMYXMBAHUSA
b6artapei.

4 3awmrta OT 3/IEKTPUYECKOro NopaXKeHus oT 6atapen v OT 3apsgHOro yCTpOii-
cTBa

4.1 O6wure NonoxeHns

Mepbl 3aWnTbl OT NPAMOro KOHTaKTa U KOCBEHHOro KOHTaKTa Mpyv MOHTaxe n nepesapsfe TATOBbIX
6atapeli nogpo6Ho onucanbl B M3K 60364-4-41 n M3K 61140. B cnefylowmnx nyHKTax ykasaHbl Mepbl, nNpu-
MeHsAeMble NPy MOHTaXe YyCTaHOBOK C yYeTOM MonpasokK.

CTtaHpgapT Ha cooTBeTcTBYlLUWee obopygoBaHme (M3K 61140) pacnpocTpaHaeTcsa Ha 6aTtapeun v uenu
pacnpefefieHns NOCTOSAHHOrO TOKa, PacnosloXeHHble BHYTPpWU 060pyA0BaHUS.

4.2 3awmuta npuM NpsAMOM U KOCBEHHOM KOHTaKTe

Ha 6atapesx 1 B akKyMy/IATOPHbIX yCTAHOBKax f[O/XKHA OblTb ob6ecneyeHa 3awuTta OT NPSAMOro KOH-
TakTa C TOKOBeAyLW MU YacTaMM, HaXoAAWMMUCA nog HanpsxeHnem, cornacHo M3K 60364-4-41.

MpuMeHUMbl Mepbl 3awWwuTbl NOCPEACTBOM:

- N30M1LUN TOKOBEAYLLMX YacTel nog HanpsxeHnem:

- 6apbepoB UM OTpaxaeHnii;

- nperpag;

- NOMeLEeHNsa C OrpaHNYeHHbIM JOCTYMOM.

OT KOCBEHHOI0O KOHTaKTa NMpYMeHUMbl Mepbl 3aLlinTbl NOCPEACTBOM:

- aBTOMaTU4yecKoro OTK/II0YEHNSA NUTaHUSA;

- 3alUTHON n3onaunm;

- He3a3eMJIeHNOr0 /1I0KalbHOl 3KBUNOTEHLMAIbHOW CBA3WN COeAUHEHNS;

- aneKTpocenapayuu.
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4.3 3awuta npu NpsIMOM U KOCBEHHOM KOHTaKTe Npu paspsge TArosoi 6atapen B TpaHcnopT-
HOM cpofacTBe (6aTtapesi oTcoeAuHeHa OT 3apsfHOro yctpoicTaalceTn)

4.3.1 3awuTta OT NPSAMOro KOHTakTa He TpebyeTcA ANs 6aTapeii C HOMUHANbHBIM HanpsXeHneMm mno-
CTOAIHHOrO Toka Ao 60 B npu ycnoeuu, 4To BCA yCTaHOBKa COOTBETCTBYeT ycnoeusm SELV (6e3onacHocTb
CBEpPXHU3KOro HanpshxeHus) n PELV (3awMTHoe cBepXHU3KOe HanpsxeHue).

MpumeuvaHne - HOMWHaNbHOE HaNPsXXEHUE CBUHLOBO-KUC/IOTHBIX aKkKymMynsTtopos - 2.0 B: Hukenb-
KaIMMBBbIX U HUKENb-MeTa/lNorMapuaHbIX akkymynsatopos - 1.2 B. MNpu ycKOpeHHOM 3apsiie akkyMynsiTopoB Makcu-
MaslbHOe HanpshXeHne AO/MKHO 6biTb 2.7 B ANnsi CBMHLOBO-KMCAOTHBLIX 1 1.6 B - Ans cuctem Ha 6a3e okcuaa HUKens.

OfHako Npu BO3HWKHOBEHUW APYTUX MPUYUH, T.e. KOPOTKUX 3aMblKaHWii, MeXaHN4ecKnx NoBpexaeHuni
M T.N., BCe H6aTtapen B 31€KTPUYECKNX TPAHCNOPTHbLIX CPeACTBaXxX A0/KHbI OblTb 3alyuLLeHbl OT MPAMOro KOH-
TakTa C TOKOBeAyLMMU 4acTAMU, faxe ec/im HOMWHa/bHOe HanpsikeHune 6atapen 60 B NOCTOSAHHOroO TOKa
UNN MeHbLUE.

4.3.2 Ana 6atapeii ¢ HOMUHaNbHbIM Hanps)xeHnem oT 60 o0 120 B NOCTOSAAHHOrO TOKa BK/AUYUTENbHO
HeobxoAuMa 3aluTa oT yaapa 31eKTPUYEeCKUM TOKOM, BbI3BAHHOTO MPSAMbIM KOHTAKTOM.

MpumeyaHune - barapen ¢ HOMUHa/IbHLIM HanpsbkeHnem 120 B NOCTOSIHHOIO TOKa BK/OYUTE/IbHO cunTa-
10TCA 6€30nacHbIMU UCTOUYHMKaMy Toka SELV (6e30nacHOCTb CBEPXHU3KOro HanpsbkeHnus) unm PELV (3awmTHOe cBepx-
Hu3Koe HanpsxeHune) (cM. MOK 60364-4-41.411.1).

MpyMeHUMbI Mepbl 3aWuTbl NOCPEACTBOM:

- U30N151LMN TOKOBEAYLUX YacTel:

- 6apbepoB UAW OrpaxgeHwuii:

- nperpag:

- NOMeLLeHUA ¢ orpaHNyYeHHbIM AOCTYNOM.

Ecnn 3awmTa OT NPsSIMOro KOHTaKTa C TOKOBeAYLWMMU YacTAMMW OCYLeCTB/ISIeTCS TONbKO C NOMOLbIO
nperpag v NnoMeL,eHUin ¢ orpaHNUYeHHbIM JOCTYNOM, AOCTYN B NOMeLeHne ¢ 6aTapesamu paspellaeTcsi ToNb-
KO 06y4YeHHOMY NnepcoHasny C NpaBOM [OCTyna, Takke NomelieHWe AO/HDKHO MapkupoBaTbcsA npegynpeau-
TeNbHbIMU MapKMPOBOYHbIMU 3HaKamu (pasgen 11).

[na 6atapeil ¢ HOMWHaNbHbLIM HanpshkeHuem, npesbllalwmMm 120 B NOCTOAHHOrO TOKa, AO/MKHbI
NMPUMEHATLCA 3alWNTHbIe MepPbl MPOTMB NPSIMOr0 N KOCBEHHOTO KOHTaKTa.

BartapeiiHble oTCceku ¢ 6aTapesiMu, MeKLWUMN HOMUHANbHOe HanpshkeHne Bbiwe 120 B NOCTOSIHHOTO
TOKa, JO/MKHbI ObITb 3aKpbIThbl, @ AOCTYN K HUM JO/KEH OblTb pa3pelleH To/bko 06y4YeHHOMY nepcoHany c
npaBoM f[OCTyna, Takke MOMelleHuMe [O/HKHO MapKupoBaTbCAa npeaynpeauTenbHbIMU MapKMpOBOUYHbIMU
3Hakamu (pasgen 11).

[na 6atapeii ¢ HOMWHaNbHbIM HanpshkeHuem, npesbllwawwmm 120 B MOCTOAHHOrO TOKa, AOJIXKHA
6bITb 06EcneyeHa 3alimTa OT KOCBEHHOTO KOHTaKTa NocpeACcTBOM:

- 3/1eKTPUYECKoii N301ALMN TOKOBe YL X YacTel;

- He3as3eM/IeHMOli ToKanbHOW 3KBUNOTEHUMaIbHOI CBA3MK;

- aBTOMaTMYEeCcKOro OTK/IIOYEHNA UAN CUTHAIM3aLUNN.

4.4 3awmuTa Npyu NpsMOM 1 KOCBEHHOM KOHTaKTe Npu 3apsije TArToBOW 6atapen

[na HafexHON 3awmnTbl 6aTapeiiHbix 3apAAHbIX YCTPOUCTB OT rasbBaHUYeCKOn CBA3KU C NOABOAALLM-
MW mMaructpanamu B cooTBeTcTBUM ¢ MOK 61140 AO/DKHBI MPUMEHATLCA 3alMTHble Mepbl SELV n PELV.
Ecnn HoMnHanbHOe HanpsxeHue 6atapeun He npesbiwaeT 60 B NOCTOAHHOrO TOKa, 3awuta OT MPSIMOrO KOH-
TakTa (hopmanbHO He TpebyeTcsa B TOM c/lyyae, ec/im BCA yCTaHOBKA NPOW3BOAUTCA B COOTBETCTBUU C yC/O-
BuamMu SELV n PELV.

Ecnun 6aTtapeliHoe 3apsgHoe YCTpPOWCTBO He COOTBETCTBYET AaHHbIM TpeboBaHMAM, A0/KHA ObiTb
obecneyeHa 3awmTa OT NPSAMOr0 U KOCBEHHOI0O KOHTakTa B cooTBeTCTBUM ¢ MIOK 60364-4-41.

OpfHako Npu BO3HUKHOBEHWUW APYTUX NPUUKH, T. €. KOPOTKUX 3aMblKaHWUi, MeXaHU4Yeckux NoBpexaeHuni
U T. N.. BCe 6aTapen B 3NeKTPUUECKNX TPAHCNOPTHbIX CpeacTBaXxX A0/MKHbI 6biTb 3alueHbl OT NPSMOro KOH-
TakTa C TOKOBeAYLW MMM YacTAMU, faxe eC/in HOMUHaNbHOe HanpsxeHue 6aTtapen 60 B MOCTOAHHOIO TOKa
UNN MeHblLUe.
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5 MMpepgoTBpalleHne KOPOTKUX 3aMbikaHWii 1 3aluta oT APYrux addekTos
3/1eKTPMUYECKOro Toka

5.1 Ka6enn n MOX31eMeHTHble CoeuHeHunn

Kabenn n mexaneMeHTHble COefMHEeHUs AO/DKHbI 6biTb N30/MPOBaHbl A1 NpefoTBpaLLeHns KopoT-
KMX 3aMblKaHWA.

Ecnu n3-3a cneuymndunyeckoil KOHCTPYKLMM 6aTapen HEBO3MOXHO o6ecneyunTb 3alnTy OT KOPOTKMX 3a-
MbIKaHWUA C MOMOLLbI NPUCNOCO6EHNI ANA 3awWnThl OT TOKa Neperpyskn, coefuHnTeNbHble Kabenu mexay
3apsAaHbIM YCTPOMCTBOM, COOTBETCTBYIOWNM 6aTapeliHbiM coeguHeHnem 1 6aTtapeeid, a Takke mexay 6arta-
peeit N TpaHC-MOPTHbLIM CPEeACTBOM A0/DKHA OblTh 3aliMTa OT KOPOTKMX 3aMblKaHUIA 1 3aMblkaHWUi Ha 3eMJIt0.

Kabenu fonxHbl cooTBeTCTBOBATb TpeboBaHMaM MIK 60204-1.

Mpu ncnonb3oBaHnn rMb6Koro kabens 3sawmra OT KOPOTKUX 3aMblKaHWii fOMKHA 6biTb ycuneHa ofHo-
XUNbHbIM kabenem no M3K 60204-1. Ecnv HOMUHaNbHOE HanpsxeHne 6artapen MeHblle unn pasHo 120 B
NOCTOSHHOIO TOKa, A4NA 60Mbluel rTM6KOCTN MOXET 6bITb MCNONb30BaH kabenb knacca HOLIND2.

Kabenb BbIBOAOB 6atapen AO/KEH 6biTb 3aukcupoBaH Tak. 4Tobbl nMpegoTspaTtuTb Aedopmalumio
Npu pacTsXeHUN U CKpyUYMBaHMn 6aTapeliHbliX BbIBOLOB.

M3onaumusa gonxHa 3awuuiate OT BO34elCTBUIA OKpyXaloLeil cpefbl B 4acTu TemnepaTypbl, 3/1€KTpo-
nnTa. BAAXHOCTU, MblIM, YACTO BCTPeEYaloLWMXC XMMUKaTOB, ra3os, NapoB N MeXaHU4eckux Harpysok.

5.2 I'Ipe,qoxpaHVlTeanble Mepbl Npn TEXHUYECKOM Oﬁcl'ly)KI/IBaHI/II/I

Mpn paboTe c o6opyfoBaHWEM, HaxogAlWeMCa NOL HanpsXXeHWeMm, A0J/DKHbl BbINONHATLCA COOTBET-
cTBylOLWMe npefoxpaHuTenbHble Mepbl AN1A CHWKEHUA pUCKa TeNeCcHOro NoBpexXxAeHUs, a Takxke [OJ/DKHbI
MCNoNb30BaTbCA N30/IMPOBAHHbIE MHCTPYMEHTbI B cOOTBETCTBUM ¢ MIK 60900.

ONns MUHUMU3aUUM pucKa TeNeCcHOro NoBpexXAeHus AO/MKHbI 6biTb NMpefycMOTPeHbl cnegywume me-
pbl:

- baTapen He [O/IKHbI COeANHATLCA WU OTCOEUHATHLCS A0 OTK/YEHUA Harpy3kun unu 3apsagHoro T1o-
Ka;

- Npy NPOBefeHNN pernaMeHTHOro o6cnyxnBaHna Ha baTapeiHbiX BbIBOAAX U COEANHEHUSAX OOKHbI
ObITb KOMNAYKK, NO3BONAKLWMNE MUHUMU3NPOBATH KOHTAKT C 3/1€eKTPONPOBOAAWMMN AeTansAMN, HaxoaaLwm-
MUCA NOA HanpsXeHuem;

- A0 Hayana paboTbl BCE INYHbIE MeTanInyeckme npegmeTbl JO/MKHbI ObiTb CHATHI C PYK, 3aNACTbA U
wewu;

- ANA aKKyMYNATOPHbIX CUCTEM C HOMUHANbHBIM HanpsxxeHnem 6onee 120 B nOCTOSAHHOIO TOKa He06-
Xo4nMa U30/MpoBaHHas 3almnTHaa ofgexaa U NoKasbHble N30/IMPOBaHHbIE NMOKPbLITUA AN NpefoTBpalLeHns
KOHTaKkTa nepcoHana ¢ NOAOM WAW YaCcTAMW, CBA3aHHbIMU C 3emneli. 3onupyowasa s3awmntHas ogexpa u
martepuan 408 NoKpbITUA nosia fO/KHbI BbITb aHTUCTATUYECKUMU.

MpumeuvaHnune - lNpu akcnayataumm 6atapen ¢ HOMUHa/IbHBIM HanpshxeHnem cBbilwe 120 B noCTOsHHOrO
TOKa npejnaraeTca pasfenaTb UX Ha Cekumu, umelolwme HanpskeHve 120 B (HOMWHanbHOE) MOCTOSHHOTO Toka u
MeHbLLE.

5.3 N3onauua 6atapen

5.3.1 O6uwmre NonoxXeHns

Tpeb6oBaHUsA AaHHOrO NyHKTa He MPUMEHATCA ANna 6aTapeil, UCMNOMNb3yeMbIX B JOPOXHbIX TpaHC-
NOPTHbIX cpefcTBax, NPUBOAUMBIX B AeliCTBME 3/1eKTPMYeCcTBOM. Tpe6oBaHMA NO U3oNAuUUN Taknx batapei
npeacTas/fieHbl B COOTBETCTBYOLWEM CTaHAapTe.

5.3.2 HoBas, 3anutas n 3apsxeHHas 6atapes A0/KHA MMeTb CONPOTUBNEHUE U30NAALUN KaK MUHU-
MyMm 1 Om npu n3MepeHun mexay 6arapeiiHbiMu BbIBOaMU M MeTasIMyeckum NogA0HOM, KapkacoM TpaHc-
NOPTHOrO cCpeacTBa UAU APYTMMU NPOBOASALMMY CTPYKTYPHbIMUK ycTpoicTBamu. Ecnu B cekynn yctaHoBne-
HO HECKO/IbKO OTAEeNbHbIX KOHTENHepoB, 3TO TpeboBaHWe NMpMMeHSeTCsA KO BCEM CeKuusaM, BkaloYyas meTan-
nnyeckne 6atapeiiHble KOHTeHepbl, 3/IEKTPUYECKN COeJMHEHHbIE.

5.3.3 batapes, nmetuw,as HoMMHaNIbHOe HanpsxeHune meHee 120 B NOCTOAHHOIO TOKa, A0/IXHA UMETb
N30NALMOHHOE CONnpoTUBAEeHNe He MeHee 50 OM. YMHOXEHHOe Ha HOMUHaNbHOe HanpsaxeHue 6artapeu, HO
He MeHee 1 kOM npu nsmepeHun mMexay 6atapeiHbiMn BblIBOAAMU U MeTaNINY4eCKUM NOAA0HOM, Kapkacom
TPaHCNOPTHOTO CpeAcTBa UM APYrMMU MPOBOAAWMMYN CTPYKTYPHbIMK ycTpoiicTBaMu. Ecnu HOMWHanbHoe
HanpshkeHne 6atapeun npesbiwaeT 120 B NOCTOAHHOrO Toka M30MALUMOHHOE CONPOTUB/EHWE [O/IKHO 6biTh
He meHee 500 OM, yMHOXEHHO€ Ha HOMWHanNbHOEe HanpsxeHue. Ecnu B cekuyun yCTaHOBMIEHO HECKO/bKO
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KOHTeliHepoB, TpeboBaHWe NPUMeHAeTCSA KO BCEM CeKUWAM, BKIOYas MeTannnyeckme 6atapeiiHble KOHTe-
Hepbl. 3/IEKTPUYECKN COEAUHEHHbIE.

5.3.4 ConpoTuBneHne N30N5LMN TPaAHCMOPTHOIO CpeAcTBa W TAroBoi 6arapen AOHKHO U3MepPATbCA
pasfenbHo. HanpseHue Npu N3MepeHUn ConpoTUBIIEHUS LO/IKHO ObiTh Bbille HOMUHA/LHOTO HaNpsXXeHns
6aTapeun, HO He 6osiee 100 B NOCTOAHHOrO TOKa U He MpeBbllwakoWwmm ero 6onee yem B Tpu pasa (EN 1175-

D-
6 Mepbl NPpefLOCTOPOXHOCTU NPOTUB Yrpo3bl B3pbiBa C MOMOLLLIO BEHTUNALUN

6.1 F'a3oBbigeneHune

Bo Bpems 3apaga v npu nepesapsfe nNpoucxoguT BbleNeHne ra3oB U3 BCEX akKyMy/IATOPOB M aKKy-
MY/IATOPHBbIX GaTapei, ucknyas ra3oHenpoHMLaeMble repMeTUYHble akkyMynsTopbl. OTo pe3ynbTaT 3/fiek-
Tponu3a BoAbl Npu Toke nepesapaga. Obpasywuimecs rasbl - BOAOPOA W Kucnopod. MNpu BbIGpoCe uX B
OoKpyXarlLlyt cpefly BO3MOXHO obpa3oBaHne B3pbIBOONACHOW CMecH Npu NpeBbllleHnn 06beMHOW KOHLEH-
Tpauun Bogjopoaa 4 % B Bo3fayxe.

UTo6bl u3bexaTb HenpaBWUbHYH 3apsiaky wW/wnau ype3mepHoe BblfgesieHWe rasa, TuUn 3apsafHoro
yCTpOlicTBa, €ro knacc U xapakTepUCTUKW AO/MKHbI COOTBETCTBOBATH TUNY GaTtapen B COOTBETCTBUM C WH-
CTPyKLUMeli N3rotToBUTENS.

Ecnu amuccusa rasa, onpegensemas aKCnepumeHTanbHO NpU cTaH4apTHOM ucnbiTaHuu 6atapen, 6y-
[eT HUXe YyCTaHOB/MEHHOW B HacToslWeM cTaHAapTe, TpeboBaHWs MO pacyeTy BEHTWIALMM AoNyckaeTcs He
npuHUMaTb. Ecnu akcnepumeHTanbHble 3HAYEHUA 3IMUCCUMU ras3a NPeBOCXOAAT YCTAHOBIEHHbIE HACTOALWMUM
cTaHgapTom, TpeboBaHMA K BEHTUAALUN yXKecTovatoT.

Mpu AOCTMXEHUN MOJSIHOW CTEeNeHn 3apsHKeHHOCTM akkymynaTopa COriacHo 3akoHy ®apages npouc-
XOAUT 31eKTponu3 BoAbl. Mpu cTaHfapTHbIX ycnoBuax, tTemnepatype 0 °C u gasneHun 1013 rMa (cTaH-
JapTHble TemnepaTtypa W AaBfeHue, NpuHATbie MeXAyHapoAHbIM COlO30M TEopeTUYeckoil W NpuknagHoii
XUMUN):

- Npn npoxoxaeHun 1 A 4 npoucxoamnTt pasnoxeHue 0,336 r HO Ha 0,42 n H2+ 0,21 n 02;

- 3 A yTpebyeTcs Ha pasnoxeHne 1cm3(1r) HD;

- npun 26.8 A 4 npoucxoant pasnoxeHme 9 rHO go 1r H2+ 81 Or.

Mpu npekpaweHnn paboTbl o6opyfoBaHua ANA 3apafja BblAeNeHune U3 akkymynsaTOpoB MOXET CYUu-
TaTbCA 3aKOHYEHHbIM B TeueHue 1 4 nocne BbIKNKUYEHUA 3apafHoro Toka. OfHako N0 UCTeYeHUn 3Toro Bpe-
MEHW Heo6Xo4MMO cob6nAaTh Mepbl NPEAOCTOPOXHOCTU, T. K. HAXOAAWMIACSA BHYTPU akKyMy/nsTOpOB ras
MOXeT HEeOXUAaHHO BblIAENNTLCA N3-3a TO/THYKOB 6aTapen nNpu ee ycTaHOBKE B TPAHCMOPTHOE CPeAcTBO Mau
npu ABWXEHUN TpaHcnopTa. HekoTopoe KOMMYeCcTBO rasa TakXe MOXeT BblAeNnAaTbCA BO BpeMa 06cnyxusa-
HUA N3-3a pereHepaTUBHOINO TOPMOXEHNUS.

6.2 TpeboBaHWA K BEHTUAALNN

6.2.1 O6WwMe NoNoXeHns

TpeboBaHNA K BEHTWISALMM COrTACHO 3TOMY MOAMYHKTY AO/DKHbI BbIMOJIHATCA HEe3aBUCUMO OT TOrO,
3apsxaeTca 6atapes B TPAHCNOPTHOM CpPeACTBE WU BHE ero.

Llenb BeHTUNALMN GaTapeiHOro NOMeLLeHNss UM NpPocTpaHcTBa - NOAAEpXaHue KOHUeHTpauuu BO-
fopofa Huxe 4%. baTapeliHbie nomelleHnsa cumTaroTca 6e3onacHbIMU OT B3pbiBa, KOrA4a Npu nomoLyn ecte-
CTBEHHOW UMW UCKYCCTBEHHON BEHTUAAUMW KOHLEHTpauusa BoLOpOAa Haxo4uTCA Huxe 6e30nacHoro ypos-
HS.

6.2.2 CtaHfapTHaa opmyna

CTaHpapTHaa opmyna pacyeta [0/DKHA MCNONb30BaThbCA A8 BCEX TUNOB TPaAULUMOHHbIX 6aTapeii-
HbIX 3apsAAHbIX YCTPOWCTB, NpU 3apsife OTKPbITbIX WM OCHALEHHbIX PEerynmpylowmnum KnanaHomMm CBUHL,0BO-
KUCNOTHbIX 6aTtapeli nan oTKPbITbIX HUKENb-KaAMUEBbLIX 6aTapei

O = V'Q'S n'l ras. craypapt'2, 0)
raoe O - BEHTUNSUMOHHbLIN BO3AYLWHbIA NOTOK, M3y;
V- Heo%xop,mmoe pag6aBneHme BOAOPOAA, V = —mmmmmmmmmm—omemmmeie = 24:
gq- 0.42 10'3m3A u - BennunHa, obpasytouian sogopos npu temnepatype 0 °C;

MpumeyaHune - Bpacuete npu Temnepatype 25 "C npu 3HaveHun ¢, pasHom 0 *C. npumeHsoT koadhdu-
uneHT 1.095;

6
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s - 06WKii KO3 PUUNEHT 6e30nacHOCTU, S. pasHblii 5;

N - 4NCNO akKyMynATOPOB:

Jra3. crangapt " BCMJIECK TOKA, paBHblii 30 % HOMWHA/IBHOIO BbIXOAHOIO TOKa 3apsiaa, A,
z - 1,0 ans BeHTUNNPYeMbIX 6aTapeii;

2 = 0,25 pns 6atapeii c perynMpyroLuiMM KnanaHom, 4onycTUMOE OTKIOHEHWE OT
HOMWHaNbLHOTO 3HAYEHUA N3-3a BHYTPEHHeli pekomM6uHauuy rasa.

dopmyna pacyeta NOTOKa BEHTUAMpPYHOLLEro Bo3ayxa, M3y, NnpuHumaeT BUA

O= 0,05-FFI,I/| cTaHgapt (2)

MpumeyaHnsa

148 B CBMHLOBO-KMCNOTHAs BEHTUIMpyeMas TaroBas 6atapesi, coctoswas n3 24 akkyMmynsTopoB, 3apshkaeTcs
3apsigHbIM YCTPOMCTBOM C BbIXOAHbIM 3HaueHnem 48 B / 80 A. CornacHo BbllleykasaHHbIM onpeAeneHnsaM 3HaveHve
/,, o, = =0,30 80 =24 A. a3HauyeHune z = 1,00.

Heobxoaumblii NOTOK BEHTMAMPYIOLLEro Bo3ayxa coctasnseT O = 0,05-24-24-1,00 = 28.8 m5u.

2 24 B CBUHLIOBO-KMC/IOTHas 6aTapes C perynnpylowmm knanaHom A5 UHBa/IMAHbIX KOMSCOK, cocToswasn us 12
aKKyMynsiTOpOB, 3apshkaeTcs 3apsaHbIM YCTPONCTBOM C BbIXOAHbIM 3HaueHneM 24 B / 10 A. CornacHo BblleykasaHHbIM
onpegeneHusm, 3Havenune /,, n .~ =0,30-10 = 3.0 A, a 3HaueHue z =0,25.

Heob6xoayMbIii MOTOK BEHTUIMPYIOLLETO BO3ayxa cocTaenseT O = 0,05-12-3,0-0.25= 0.45 m‘/u.

6.2.3 CneunanbHaa popmyna

HecmoTpsa Ha 6.2.2, B pacyeTax MOXeT UCNO/Nb30BaTbCA caeylolias cneyvanbHaa dopmyna ansa He-
CTaHAAapPTHbIX 3apAAHbIX YCTPOWCTB C KOHTPO/IMPYEMbIMU XapakTepUCcTUKaMmn HanpsHXeHUs U BbIXOAHOrO TO-
Ka. ecnu nmeeTca getanbHas MHGOpMauusa o 3apsafHOM yCcTpolicTBe, 3apsifHblX npodunax u tunax 6arta-
peii, a Takxe ecnu xenatenbHas onTUMM3aLnsa NOTOKA BEHTUNNPYIOLLEro BO3ayxa paBHa

O =vqgsnl,xTayarCn/100, M3y, 3)

I'[B fraa croween ~ Bcnieck Toka B A/100 A-4 HOMUHabHO eMKoCcTu 6aTapen B COOTBETCTBUM C Tabnuueli 1.
dopmyna pacyeta BEHTUMSALMOHHOTO BO3AYLIHOIO NOTOKA

Q- 0.051 U gayosCJ100. msu. @)

[nsa pacyeTa HE06XOAMMOrO BEHTUASILMOHHOIO BO3AYLWHOrO NOTOKA HEO6XOAUMO MCMOMNb30BaTb, NO
KpaiiHeli Mepe, MUHMMa/lbHble 3HAYeHUs Toka BblaeneHus rasa Ial A/100. A-4, B COOTBETCTBUU C
Tabnuuen 1.

Tabnuua 1- CooTBeTCTBME 3HAYEHMWI TOKa BblefieHnsa rasa ffa3 TUNMMYHOMY TOKY OKOHYaHWA 3apsaaa,
A/100 A-4, HOMWUHabHON EMKOCTM C MOMOLLbIO 3apsAAHbIX ycTpoiicTe 1l un [UI
Tok Bblgensiemoro rasa /,,, A'HOO A-u. (MUHUMa/IbHBIE 3HAYEHUST)

BeHTunnpyemble CBWHL,0BO- BeHTunvpyemble FepmeTU3MpoBaHHbIe HU-
Xapakrepuctuka
3apSAHOTO YCTPOiA- CBWHLL0BO- KMCNOTHbIE aKKy- HUKeNb-KagMneBble  Keflb-KafiMUeBble akKyMy-
cTRa KWCMOTHbIE aKKy- My/IATOPbI C pery- aKKyMynsTopbl NATOPbI NN aKKyMyIATO-
MynaTopbl nvpylowmM Knana- pbl C HUKeNb-MeTan-
HOM rmapuaom

IU 3apsag, {2.4 B/akkym. (2.4 Blakkym. (1,55 B/akkym. MpokoHCcynbTUpyliTECH
MakKc) Makc) Makc) C U3roTOBUTEJIEM aKKY-
2 1.0 5 MyNATOPOB UK 3apaa-

U I3apsag ToK Ha TpeTbeMm ToK Ha TpeTbem ToK Ha TpeTbem HOro ycTpoicTBa

3apsAgHoOM aTane,
He MeHee 5

3apsgHoOM aTarne,
He meHee 1.5

3apagHom aTane,
He MeHee 5

MpumeyvaHuns

1 24 B CBMHL0BO-KAC/IOTHAsA TAroBas 6atapesi C peryimpylowmm KnanaHom, coctosiwas n3 12 akkymynsaTopos C
HOMVHAa/IbHON eMKOCTbI0 256 A-4 3apsaeTcs COOTBETCTBYIOLLMM 3apsaHbIM YCTpoicTBOM IU ¢ MakcumasibHbIM Hanps-
XeHvem 28,8 B. Perynuposka 3Ha4eHusi HanpsXeHus CooTBeTCTBEHHO 28.8/12 = 2.40 B/akkymynsiTop 1 B COOTBETCTBUM
co 3HauveHvem 1.0 A/100. A-u, ans

l... cruxun VB Tabanupl 1.

Heo6XxoAVMbIli MOTOK BEHTUAMPYIOLLEro BOo3dyXa COCTaBnsieT

0 =0.05-12 1.0-256/100= 1.54 m3u.
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2 48 B HUKeNb-KagMuneBas BEHTUAMpyeMas 6aTapesi, cocToswas u3 40 akkymynsiTopoB C HOMUHasIbHO eMKO-
CTbio 180 A-u, 3apsxaeTcsi COOTBETCTBYIOLMM 3apsfHbIM YCTPOCTBOM Ul ¢ BbIXOAHBIM TOKOM 6,3 A Ha TpeTbeM 3a-
psiAHOM 3Tane B cooTBeTCTBUM € 6,3/180 = 0,035 A/A-4 = 3,5 A/100 A-4. 3TO MeHbLLIE MUHUMa/IBHOTO A0NYCTUMOTO 3Ha-

yeHus |,., omumn B Tabnuue 1. Takum 06pa3omM, MUHMMasibHoe 3Hadvenue |,., a,,ukn 5 A/100 A-4 n3 Tabnuubl 1 4O/MKHO
6bITb MCNOMBL30BAHO /1A pacyeTa NoToka BEHTU/IMPYHOLLLEro BO3ayXa.

HeobxouMbilii NOTOK BEHTUMPYIOLErO BO3ayXa COCTaBNseT
O = 0.05-40-5-180/100 = 18.00 m*/u.

3 48 B HUKeNb-KagMuneBas BEHTUAMpyeMas 6aTapesi, cocToswas u3 40 akkymynsTopoB C HOMUHasIbHO eMKO-
CTbio 180 A-u. 3apsxaeTcs COOTBETCTBYIOLMM 3apsaHbIM ycTpoiicTBOM Ul ¢ BbIxOAHbIM TokOoM 10.0 A Ha TpeTbeMm 3a-
psigHOM aTane B cooTBeTcTBUM ¢ 10,0/180 = 0,056 A/A-4 = 5.6 A/100 A-u. Tak Kak 3T0 3HayeHue Bbiwe 5.0 A/100 A-y,
3Ha4YeHne Toka Ha TpeTbeM 3Tarne 3apsgja A0/MKHO OblTb MCNOMbL30BaHO Kak |,,, cnwu< T.e. 5.6 A/100 A-u.

Heo6Xx0AMMbI NOTOK BEHTUNMPYIOLLLETO BO3AyXa COCTaBseT

0 =0.05-40-5.6-180/100 = 20,2 M*/u.

6.2.4 CneyunanbHble 3apagHble ycTpolicTBa

Mpn ncnonb3oBaHUU NyNbCUPYIOLWEro 3apaAHOro ycTpoicTBa WA APYroro cneyunanbHOro 3apsagHoro
yCTpOlicTBa, T. €. «yCKOPEHHOro 3apsifja», Uau npu NCMoAb30BaHUN APYTUX BUAOB 3apsifja C HeTpaAuLMOH-
HbIMW 3apAfHbIMKU U paboynmm xapaktepuctukamu sHaveHue /,a — .T40NXKHO OGbITb YCTAHOBMNEHO MU3rOTO-
BMUTesieM 3apsijHOro yCTpoiicTBa.

6.2.5 MapannenbHblii 3apag

Korga ase nnn 6onee 6atapen o4HOBPEMEHHO NOABEPralTCa 3apsfy B OAHOM MOMELeHUN, UHANBU-
AyanbHble 3HaYeHUA NMOTOKOB BEHTUMUPYIOLLEro BO3Ayxa CknajbiBatoTcs.

6.3 EcTecTBeHHasa BeHTUNAUNA

AKKYMYNATOPHbIE NMOMELWEHUsI UAN YYacTKu C €CTECTBEHHOW NPUTOYHON W BbITSHKHON BeHTUNAUMEN
BO3/yXa [0/HKHbl UMETb MUHUMAa/IbHO CBO6GOAHYIO0 NoLWagb OTBEPCTUS, BblYMCISEMYIO N0 DopMye

A =28 0. (5)

roe A - ceo6ofHas naouwiafb OTBEPCTUS A5 BNycka BO3AyXa W OTBEPCTUA ANsA BbiNycka BO3ayxa, CM2;
Q - CKOPOCTb BEHTU/ISILMOHHOTO NOTOKa CBOGOAHOIO BO3ayxa. MTu.

MpumeuvaHue - [nsA 3TOro BbIMUC/IEHNA CKOPOCTL BO3AyXa npuHumatoT 0.1 m/c.

OTBepcTUS ANA BNycKa M BbiMycka BO3A4yXa A0/HKHbl ObiTb pacnosoXeHbl B MecTax C cambiMU MOAX0-
AAWmMmMmn ycnosnamm ana obmeHa Bo3ayxa;

- OTKPbITbIX HA NPOTUBOMNOJIOXHbIX CTEHKAX;

- C OTBEPCTUAMMN HA OAHOW N TON Xe CTeHe C MUHUMAabHbIM PAcCTOAHUEM 2 M.

Ha oTKpbITOM BO3AyXe, B 60/1bWKX 3a1aX U XOPOLIO BEHTUINPYEMbIX NOMELLEHNSAX CKOPOCTb BO3AyXa
MOXeT npuHuMaTbea r 0.1 m/c. 4TO COOTBETCTBYET af,eKBaATHON BEHTUIALMNN.

3apafHble KOMHaTbl MM NOMELLEeHNA AO0/MKHbI UMeTb CBO6OAHbIN 06beM He meHee 2,5 O. M3,

OTBepcTUA ANA BMNycka W BbiMyCcka BO3AyXa A0J/IKHbI ObITb pacnosoXeHbl B MecTax ¢ cambiMU MOAX0-
AfWMMK ycnoBuamMmn Ana obmeHa BO3ayxa;

- OTKPbITbIX HA MPOTUBOMNONOXHbIX CTEHKAX;

- C OTBEPCTUAMMN Ha OAHON 1 TOW Xe CTEeHEe C MUHUMAa/bHbIM PacCTOSAHUEM 2 M.

Bo3ayx, BbIXOAAWMA N3 akKyMyNATOPHOro NomMeLleHns, AO/KEH BbiNyckaTbca B atmoctepy 3a npe-
Aenamu 3faHus.

6.4 MpuHyanTeNnbHasa BEHTUNALUA

Mpu HEBO3MOXHOCTW MOJIyYEHUsI [OCTATOYHOrO BO3AYLIHOrO notoka O MocpeacTBOM €CTECTBEHHOI
BEHTUNALUN U NPUMEHEHUN NPUHYAUTENbHON BEHTUNALMU 3apsAHOe YCTPOMUCTBO J0/HKHO 610KMpOBaTLES C
CUCTEMOI BEHTUAALMUM WMAN [O/KEH 6biTb BKNOYEH CUTHanM3aTop Ans ob6ecneyeHuss HEOBXOAWMOro BO3-
[AYWHOTO MOTOKa ANs BbIGPAHHOrO pexuMa 3apsga.

B034yX, BbIXOAAWMI N3 aKKyMyNATOPHOTO NOMeLLeHus, JO/DKEH BbiNyckaTbCcsi B aTMocgepy 3a npe-
Aenamu 3gaHus.
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6.5 HenocpeacTtBeHHas 61M30CTb K 6aTapee

B HenocpepacTeBeHHOll 6nM30cTM K H6aTapee He Bcerfja obecrneynMBaeTCsi CHUXKEHWE KOHLEHTpauuu
B3PbIBOONACHbIX Fa30B, NO3TOMY Heob6xoAnMO cobnogaTe 6e30NacHbIl BO3AYLHbIA NPOMEXYTOK HE MeHee
0.5 m, B npefenax KOTOpOro 3anpeliaeTcs NpUMeHeHWe MCKPoobpasyloLlmnx UM packaneHHbIX YCTPOUCTB
(MakcumanbHas TemnepaTypa nosepxHocTtu 300°C).

6.6 BeHTunAumnsa kamep 6arapen

6.6.1 Ecnn 6aTapeu cCHabGXeHbl CbEMHbLIMU KpblllKkaMu, TO A0 Hauyana 3apsga Heob6XoAWMO CHATb
KpbILLKM, YTO6bI BbINyCKaTb BblAENSALWMIACA ra3 u oxnaxgaTts 6artapeto.

6.6.2 bak 6arapeu, ee Kamepbl AN KPbIWKA AO/MKHbI UMETb BEHTUMSALNOHHbIE OTBEPCTUS, YTOOLI BO
BpeMs paspsaga wnu nepuopa 6e34eicTBMS NpM UCNONb30BaHWM B 060pYA0BAHUU COMIACHO MHCTPYKLUM
M3roTOBWTENSI HE MPOWCXOAMNSIO OMACHOE HaKoMJeHWe rasa.

BeHTUNSILMOHHOE OTBEPCTUNE [O/IKHO ObiTh HE MeHee

A =0.005-n-Cs. (6)

rae A - obwas naowanb NONepeyHoro ceYeHns BEHTUASALNOHHbBIX OTBEPCTUIA, CM2
M- KONMYeCTBO akKyMynaTopoB B 6aTapee;
C5- emkocTb 6aTapen npu 5-yacoBom pexume. A u.

7 OnekTponuT. Mepbl NPegoCTOPOXHOCTH
7.1 SneKkTponuT n Boaa

DNIeKTPONUT, UCMOMb3YEMbI/i B CBUHLLOBO-KAC/IOTHLIX 6aTapesix. - BOAHbI/i pacTBOP CEPHOI KACMOTHI.
ONEeKTPONINT, NCNONb3YEMbIN B HUKENb-KAAMUEBbIX U HUKENb-METaNNornapuaHbIX 6aTapesx. - BOAHbIA pac-
TBOP rMAPOOKUCU Kanus. [Ns NPUroTOB/EHWUS 3/1eKTPOUTa He06XO0AUMO MCMOMb30BaTh TOMLKO AUCTUN-
POBaHHY0 WU 4eMUHEPASIN30BAHHYIO BOAY.

7.2 3awuTHaa ogexnaa

Bo u3bexaHne TenecHOro noBpexaeHus OT 6pbI3r 3/1eKTponuTa npu obpalieHnn ¢ 31eKTPOoAUTOM
U'WAN OTKPLITLIMW akKyMynsaTopamu unn 6atapesiMu ¢ BEHTUAALUOHHBIMWU OTBEPCTUSIMU CedyeT UCMOoMb30-
BaTb 3aULUTHYIO O4EXAY;

- 3aWMTHbIE OYKU WM MacKU ANS rnas unv nuua;

- 3alWUTHbIE NepyaTku 1 PapTyku 4N 3anTbl KOXK.

Mpu pa6oTte ¢ 6arapesMn C PeryaupylowmnM KnanaHoMm WM rasoHEnpoHULAEMbIMUA TepMeTUUYHbLIMM
6atapesiMu cieqyeT NCNOMb30BaTh 3aLWMUTHLIE OYKU M NepyYaTku.

7.3 CnyuyaliiHblit KOHTAKT, okasaHue gospayvyebHoOli nomowu

7.3.1 Obwwme nonoxeHuns

KWCNOTHBIV W WenoYyHol 3N1eKTPONNTbI BbI3bIBAKT 0XOIM a3 N KOXK.

[Nns BbIMbIBaHWSI GPbLI3r 3/1EKTPOSINTA OKONO 6aTapeun A0/MKEeH ObiTb UCTOUYHWUK YNCTOW BOAbl Uau pe-
3epByap (0T BOAONPOBOAHOI BOAbI A0 CNeunanbHOi CTEPUIBbHOIA).

7.3.2 KoHTakT € rnasammu

Mpn cnyyaiiHOM KOHTaKTe 3N1eKTPonuTa C rnasaMmy Heo6XxoAMMO HEMEANIEHHO NPOMbIThH rnasa 60/b-
LWMM KOSIMYECTBOM BOAbl B TeYeHMe ANNTENBHOrO nepuoga BpemMeHu. Bo Bcex cnyyasx cnepyeT Hesamepq-
NNTEeNIbHO 06PaTUTLCA 32 MeULUHCKOM NOMOLLbH.

7.3.3 KOHTaKT ¢ Koxeli

Mpn cnyyailHOM KOHTaKTe 3/1eKTpPonMTa C KOXelh Heo6XoAMMO MPOMbITb MOPaXeHHble yacTu Tena
60/blWNM KOSIMYECTBOM BOAbI WM COOTBETCTBYOWMMU HEWTpanusywuwmMMnu BOAHbIMW pacTBopamu. Mpu
nNpoAo/IXaLWeMCs pasgpaXeHnmn KOXun crefyet o6paTuTbCs 3a MeAULMHCKOW NOMOLLbIO.
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7.4 BcnomoratenbHoe o6opyhoBaHWe M NPUCNOCOGNEHUA ANA TEXHUYECKOTO 06CAYyXUBaHUS
6atapeli

Mcnonb3yemble MaTtepuansl Ansi BCNOMOrate/ibHOro o6opyaoBaHus 6atapeit, CTennaxm unm orpax-
[eHUsi, akKyMynsiTOPHbIE KOMMOHEHTbl A0MXKHbI GbiTh CTOMKUMU K XMUMUYECKOMY BO3AENCTBUIO 3/1EeKTponuTa
WK 3aLULLEHbI OT Hero.

B cnyyae pacnieckuBaHua 371eKTponnTa Heo6Xo4uMOo YyAanuTb XUAKOCTb C NOMOLLbio a6cop6upyto-
wero martepuana, NnpeanoYTUTENIbHO HelTpanusylouero.

Mpucnoco6aeHns ans TEXHNYECKOro 06CNyXMBaHMS Tna BOPOHOK, TMAPOMET-pOB. TEPMOMETPOB, KO-
TOpble HaxoAATCs B KOHTAKTe C 3/IeKTPOSIUTOM, [AO/KHbl 6biTh Bblife/eHbl OTAE/IbHO AN CBUHLOBO-
KNCMOTHBIX U HAKEeb-KaAMMUEBbIX 6aTapeit 1 He [O/HKHbI UCMO/b30BaTLCA AN KAKUX-NN60 ApYTUX ueneii.

8 AKKYMYSAITOPHble 6akn 1 orpaxaeHuns

8.1 BaTapeiiHble nomeleHusl, NoAAOHbI, AWWKA W OTCEKN [O/DKHbI MMeTb A0CTAaTOYHY MeXxaHuue-
CKYI0 MPOYHOCTb, AO0/IKHbI 6bITb CTOWKUMU K XUMUUYECKOMY BO3A4EACTBUIO 3/1€KTPONNTA U AO/IXKHbLI 6bITb 3a-
WWLEeHbl NPOTUB paspyLwalLero BAUSHUS NPOTeUKr UAKU pasnnuea 31ekTposimTa.

8.2 Heo6Xx04MMO NPUHATL Mepbl NPefoCTOPOXHOCTM NMPOTUB pasnnBa 3NeKTposmTa Ha o6opysoBa-
HUe/peTanu. nexaume Hag Uam nog akkyMmynsiTopoMm.

8.3 HMUTO He AO/KHO NPensaTcTBOBaTb YGOpKe pasfMBLINXCA HA 6aTapeiiHblii NoAAoH anekTponuTa
WU BOAbI.

8.4 OcTaBWMUICA NOCNE TEXHUYECKOTO 06C/MYXMBAHWUA 3NEKTPOIUT AO/MKEH 6biTh nepepaboTaH B CO-
OTBETCTBUN C MECTHLIMU HOPMaMMU.

9 NMomeweHne A 3apaga/TexHnyeckoro o6cnyxmsaHus

9.1 Mnowaaka ana 3apsja Ao/HKHA O6biTb YETKO pasrpaHnyeHa c NOMOL b NOCTOSAHHOW pasMeTku Ha
nony (He TpebyeTcs ANA 3/1€KTPUYECKOro 060pyA0BaHNS NPU AOMALIHEM WCMOb30BaHWUUN, ANS VUHBANTNLHBIX
Kpecersn, ra3oHOKOCW/IOK W T.M.).

9.2 PsgoMm c niouwagkoii Ana 3apsfa He A0/KHbI HAX0AWTbLCA OrHeonacHble 1 B3pbiBOONACHbIE MaTe-
puansl.

9.3 KpoMe nepuonoB TeXHUYECKOro 06CnyXMBaHUS/peMOHTA. Ha niouiagke Ans 3apsga He AO/MKHbI
HaxoAUTbLCA WCTOYHUKW BOCMIAMEHEHNS, UCKPALLME UCTOYHUKN WAW UCTOYHUKM BbICOKON TemnepaTypbl. Uc-
KNloueHne ponyckaeTcs, ecnu Ans paboTbl TpebyeTcs BbicOKOTeMnepaTypHoe 060pyfoBaHue, KOoTopoe
[O/MKHO 6bITb MCNONBL30BAHO 06GYYEHHBIM NEPCOHANIOM C MpaBOM AOCTyna W npu co6GAeHun Bcex Mmep
6e3onacHocTy.

9.4 Mepbl NPefoCTOPOXHOCTM MPOTUB 3/IeKTPOCTaTUYEeCKUX paspsagoB npu paboTe ¢ 6GatapesimMu:
Henb3sl MMeTb Ha cebe oAexay n 06yBb, HaKanIMBaloLLY 3/1eKTpocTaTuYecknii 3apsg.

Ab6copbupylowas TkaHb ANA O4YNCTKN 6aTapel Ao/KHA OblTb @aHTUCTATUUYECKO U CMaYynBaTbCs TOMbLKO
4NCTON BOAOW 6€3 UNCTALLMX CPEACTB.

9.5 Mpu 3apsge unmn obecnyxmnBaHum 6atapen Heo6XOAMMO COXpaHATb CBOOOJHOE paccTosiHWe He
MeHee 0.8 M C TEX CTOPOH, K KOTOpPbIM He06xo4MM CBOGOAHbIN fOCTYN.

9.6 MNpwu 3apage 6atapeit Ha 1 BHe TPAHCNOPTHOIO CpeACcTBa He06XoANMO cobnoaaTe TpeboBaHma No
BEHTUNALUN (MYHKT 6).

9.7 3apsagHoe yCcTPOWCTBO A0/HKHO ObiTh 3aliULLEHO OT MNOBPEXAEHUA NPU ABUXEHUWN TPAHCNOPTHOTO
cpeacTsa.

9.8 3apsgHas nnowagka fo/HkHa ObiTh 3aliulieHa OT najawwmux o6bekToB, kanawuwei BoAbl UAn
XWNAKOCTU, KOTOPas MOXeT TeUYb U3 MOBPEXAEHHbIX TPy6.

10 BHewHee obopyaoBaHme 6atapeun/npucnocobneHuns

10.1 CucTtema KOHTPONS COCTOAHUSA 6aTapen

Mpn ncnonb3oBaHUM CUCTEM W YCTPONCTB KOHTpPONs 6atapeit Heo6xoammo cobnfaTb pekomeHpa-
uun MIKMexHnueckunii otuet 61431.

CuctemMa KOHTponsi 6artapeii fo/xHa 6biTb CNPOEKTUPOBAHA U yCTAHOBEHA Tak. u4To6bl MpU eo uc-
MoNb30BAHMUN HE BO3HMKA/IM OMACHOCTU:

10
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- nsmepuTenbHble Kabenu, ycTaHOB/IEHHble Ha NMOBEPXHOCTU GaTapew, JO/MKHbl UMeTb [OCTaTOUYHYH
3alNTy OT KOPOTKUX 3aMblkaHWii, T.e. NnaBKkWe NpefoXpaHWTenn AO/KHbl pas3pbiBaTbh Lenb paHblie, Yyem
noBpexaatLinii Tok MOXeT NoBpeAnuTb kabenu, noAcoeAnHeHHble BbiBOgamMu k 6aTapee;

- nNpu ycTaHoBke kabeneii He06XOAMMO yuMTbiBaTb NOTEHLMAN NOC/Aef0BaTe/IbHO COENHEHHbIX akK-
KyMynaTOpoB. 4TO6bl M3bexaTb camopaspsifia 1U3-3a Hakanjausal-leica rpasn Uam 3arpa3HeHns anexkTpo-
nta;

- He06X0AMMO OCTOPOXHO yCTaHaB/IMBaTb Ha 6aTapelo WyHTbl, Kabenn wan Apyroe nsmeputenbHoe
obopypaoBaHue.

10.2 LUeHTpanusoBaHHaa fo/vMBKa BOAbI

10.2.1 O6uwme NONOXeEHNS

Bo BpemMs paboTbl OTKPbITbIX TATOBbIX 6aTapeli NpoMcxoAuT NoTeps BOAbI, BOAOPOAA U Kucnopofa u3-
3a 3/1eKTpoan3a, NpoucxoasaLero B KoHue 3apsga. Heo6xoanmo nepnogmyeckn 4onmsatb BOAY B aKKymynsa-
Topbl 6aTapeun A4NA BOCCTAHOBMNEHWA YPOBHSA 3N1€KTPOUTA U €r0 NAOTHOCTH.

Mpn foNMBKE C NMOMOLLbI0 «UEHTPANN30BAHHOW» UM «pa3fenbHoi» CUCTEMbl HE06XO0AMMO YCTaHO-
BUTb CNeLunasnbHble BOASHbIE KNanaHbl Ha KaXAblii akKyMy/IiTOp ¥ COeAUHUTb UX B PSS WU napanienbHo B
psA C NOMOLLbI0 cUCTEMbI TPY6.

Boja nogaeTca B akKyMynAaToOpbl U3 LEeHTPasbHOrO pe3epByapa Mo CUION TAXECTU, MOHWKEHHOro
[aBNeHNa UNu nofa faBfeHneM B 3aBUCMMOCTU OT KOHCTPYKUMKU KnanaHa. Kak TONbKO ypOBEHb 3neKkTponuTa
B 6aTapee AOCTUIHET yCTaHOB/IEHHOIO YPOBHSA, BoAa 60/blue He nofjaeTcs B akKkyMynaTop. 3TO OCYLW,ecTB-
nseTca pasNuyHbIMK cnocob6amm B 3aBUCMMOCTU OT KOHCTPYKLMMW KnanaHa.

Mpn «nnaBawLein» KOHCTPYKUUN KnanaH MMeeT NonnaBoK, KOTOPbIV 3aKkpbiBaeT BNYCKHOW KnanaH, kak
TO/IbKO 3/1IEKTPONINT JOCTUTAeT YCTAHOB/IEHHOTO YPOBHSA. a3bl BbIMYCKATCA U3 KaXAOro akkymynaropa ye-
pe3 OTBEpCTUA B KnanaHe.

Mpn «repmMeTUYHOW» KOHCTPYKLMMN Yy KnanaHa HeT nonnaska Wau Apyrux ABUraloWmnxcsa vyacTei, a kak
TO/IbKO 3/1EKTPOINT AOCTUTHET YCTAHOBJ/IEHHOTO YPOBHS, B akKKyMynAaTOpe Haj 3/1€KTPOIMTOM UK B kKnanaHe
BO3HMKaeT U36bITOYHOE fAaBfieHne, AoCTaToOuYHOoe AN NpekpalieHna nogayn BoAbl B akkymynatop. Fasbl 13
akKymynaTopa BbiMycKaloTCs MPWM NOMOLLM CUCTEMbl Tpy6, UCNOAb3yeMOoi AN AONIUBKA BOAbI.

10.2.2 AcnekTbl 6e3onacHocTH

Mpu paboTe c nto60oi 6aTapeei, akkyMmynsiTopbl KOTOPOU COefUHEHbI MexXAay coboi TpybkamMu A5 cu-
CTeMbl BbiNyCKa rasa WinM CUCTEMbl AONMBKN BOAbl, HEOOXOANMO BbINOJHATL MEPbl NPEAOCTOPOXHOCTU ANA
MUHMMU3ALNN pUCKa YTEUKN ToKa AWM pacnpocTpaHeHns B3pbIBOB MeXAy akkymynsatopamu 6atapeu.

Heob6xoAnmMo NpuHATL cnefyowmne Mepbl 6€30MacHOCTH;

- CHU3WUTb PUCK YTeYKM TOKa, ANA Yero cuctema TpyboK AOMKHA COOTBETCTBOBATbL NOTEHUMany anek-
Tpuyeckoi uenu;

- CHU3UTb PUCK YTEYKM TOKa M pacnpocTpaHeHus B3pbIBOB NYTEM YMEHbLUIEHUA KOSIMYecTBa akkymyns-
TOPOB B Lienun, coeMHEHHbIX CUCTEMOW TpybOK;

- MakcMMasibHOe KOJINYeCTBO akKyMynAaTOPOB, COEAMHEHHbIX CUCTEMOI TpyO6OoK B psif. He [OJ/KHO
npesblWaTb KONYECTBO, yKa3daHHOEe N3rOTOBUTE/IEM CUCTEMbI.

MpumeuaHue - [Na NpeaoTBpalLEHNst BO3HUKHOBEHUSI B3pbiBA B OTAE/ILHOM akKyMy/sTope M pacnpo-
CTpaHeHusl ero Ha apyrve npo6ku MOryT 6biTb YCTAHOB/EHbI CO BCTPOEHHBLIM MAameracuteniem, NpensTcTByoLWMM nona-
[aH1I0 BOAOPOAA B LiEMb CUCTEMbI TPYGOK.

10.3 LeHTpanunsoBaHHas cucTtema rasootsoja

LleHTpanu3oBaHHaa cuctemMa ra3ooTsoga MCNob3yeTcs ANA Bbinycka rasos n3 6artapen. B 60nbLWNH-
CTBe cnyyaeB, 3Ta CUCTeMa CBfi3aHa C LLleHTpasn30BaHHOW CUCTEMOI AONUBKN BOAbI.

Onsa 6atapeil, umelOW X cucTeMy BbiBOAa BOAOPOAA WM LEeHTPasM30BaHHY CUCTEMY ra3ooTeofa C
NOMOLLbI0 cOBMpalLWmnX ra3 Kpblilwek u Tpybok, He cyliecTByeT CTaHAAapPTOB Ha WU34enus, UCNbiTaHua unu
6e3onacHoCTb. TeM He MeHee peKOMeHAyeTCH BbINO/HATL TpeboBaHUA NyHKTa 6 HacTofAwero craHgapTa,
Kacawlweroca BEHTUNALUM NOMELLeHUA UAN TPAHCNOPTHOrO cpeAcTBa nNpu 3apsage 6atapeli.

Mpu LeHTpann3oBaHHON cucTeMe ra3ooTBoAa BEHTUIALNOHHbIE BbIMYCKHblE OTBEPCTUS AO/MKHbI GbITb
pacnosioXeHbl CHapyXu 6aTtapeiiHoro oTceka W 3aliulieHbl naameracuTensiMu OT BO3MOXHOCTU B3pbiBa,
BbI3BAHHOIO UCTOYHUKAMM NAaMeHN B6IM3M BbINYCKHbIX OTBEPCTUA.

Ecnn BO Bpemsa 3apsja oTAesibHas Lenb AerasupoBaHus COeAUHAETCS C NPUHYAUTENbHON cuctemoli
BEHTUNALMW, BbliNycKallieli BeCb BbIAENAOWMNIACA a3 HapyXxy B 3apsfHyl0 30Hy, TpeboBaHuA K cucteme
BEHTUNALNN OONMXKHbI COOTBETCTBOBATbL 6.2 1 6.4.

1
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10.4 Cnctema KOHTpONA TemnepaTypbl

Mpu ycTaHOBKE CUCTEMbI KOHTPONA Temnepartypbl Heo6xoanumMo npenoTBpaTuUTb l1|06y|0 ONnacHOCTb n3-
3a UCTOYHUKOB N1aMeHun, ToKa yTeudkn, pasnuea asIekTpoanta n T. n.

10.5 Cnctema nepemelwwMBaHuna anekTponuTa

CBVHL,0BO-KUC/IOTHbIE TSIrOBble GaTapen MoryT 6biTb 060pYyA0BaHbl CUCTEMOI NepemMellnBaHnsa 3Nnek-
TpoNuTa AN WUCKIHUYEHUS PACC/IOEHUS U CHWXKEHUA 3apsgHoro gaktopa. lMepemewmnBaHne 3anekTponuTta
NPOUCXOAUT C MOMOLLbIO NOCTOSSHHOTO UMM MPEPbLIBUCTOrO NOTOKA BO3AyXa, BblNyckaeMoro Ha AHO 6aka ak-
KymynaTtopa.

Bo3ayx npoxoauTt yepes rubkme Tpyoku C NOMOLLbI MHEBMATUYECKOTo Hacoca B BO3AYXONPUEMHUK B
KaXL0M akKymynstope.

Heo6xoAnMO NPUHATL Mepbl 6€e30MacHOCTU, YTOObI N3bexaTb CMeLWEeHNss CUCTEM MoABOAa BO3ayXxa W
LONNBKN BOAbI.

Cuctema Tpy6OK A0/KHA COOTBETCTBOBATb NOTEHUMANy 3N1eKTpUUYeckoi uenn. MakcumasnbHoe KOu-
YECTBO aKKyMy/nATOPOB C BHELWHUMW YCTPOCTBAMM, COEAUHAOLWUMUN PAAbl B CEKLMMN, LO/HKHO OnpenensaTb-
Cs U3rotToBuTENEM GaTapei.

10.6 Katanntnyeckas BEHTUNALNOHHAA npobka

,U'J'IH CHMXEeHNA nornoweHna soabl U NpogneHna NpoMexyTkoB BpeMeHU mMmexay Ao/iMBKaMu BoAbl NUC-
NoNb3yT KaTanuTuyeckne BEHTUNALUOHHbIE NPO6KK. KaTanutuyeckne BEHTUNSILUOHHbIE NPOGKN PEKOMGM-
HUPYIOT BOAOPOA M KMCNOPOA BO BpeMms npouecca nepesapsga, npu 3Tom o6pasyloT Bogy, CHoBa nonagato-
LY B aKKymynaTtop.

Heo6xo4MMO paccMoTpeTb cnegylolie onacHocTH:

- n3-3a 9K3OTepMI/I‘-IeCKOI7I peKOM6I/IHaLI'I/II/I BblpaﬁaTblBaeTCﬂ TennoTa peakyunn, oOHa OO0JIXKHa ObITb pac-
cesiHa B okpyxXatwwmnii Bo3gyx (naowanb paboyeli NOBEPXHOCTN);

- peakuusi pekoMbuHayMm NpoMcxoAuT ¢ onpeAeneHHol achHeKTUBHOCTbIO TO/IbKO B 3aBUCMMOCTH OT
OTHOLWEeHUss pasMepa Katanusaropa K 3apsiiHOMy TOKY U U3HOCY KaTanusaTopa. M36bITouHble 3apsgHble ra-
3bl. KOTOPblE HE PEKOMOGMHUPYIOTCS, BbIMyCKAlOTCS Yepes KaTa/lMTUYeCcKyo BEHTUNALNOHHY0 NPOGKY.

Heob6xoanmo cobniopats Tpe6oBaHNS NO BEHTUNALUN B COOTBETCTBUN C 6.2 HECMOTPS Ha UCMO/b30-
BaHWe KaTanuTuyeckoli BEHTUNALMOHHOW Npo6ku. UTo6bl M3bexaTb NpexaeBpeMeHHOro Bbixoda 6GaTapeun
M3 CTposi, Heo6XOAMMO MPOBOAUTL peryfnsipHble MPOBEepkn (YHKUWUIA KaTanuTU4ecKkoll BEHTWISILMOHHOW
Npo6Ku N YPOBHA 3NeKTponuTa.

10.7 CoeanHeHne (WTEKepPHbIi pasbem)

LUTekepHble pa3beMbl A8 UCNONL30BAHUSA B TATOBbIX 6aTapesx [0/KHbI COOTBETCTBOBAaTL TpeboBa-
HUAM HauWoHas/IbHbIX N MeXAYHapo4HbIX cTaHAapToB, HanpuMmep EN 1175-1, npunoxeHune A.

[na wTekepHbIX pa3beMOB U COeMHEeHNn Npyu HanpshkeHun Bblle 240 B NOCTOAHHOrO TOka HE06X0-
AUMO BbINOMHATL UHCTPYKUUK 1 TpeboBaHUA M3roToBUTENS.

11 NpeHTUdmnKauMoHHbIE MapKUPOBOYHbLIE 3HAKW, npegynpeguTenbHbie yBe-
OOMNEHNA U MHCTPYKLUUW NO WUCMNONb30BaAHUIO, MOHTAXy U TEXHWYECKOMY 06-
CNYyXUBaHUIO

11.1 NMpepynpeAunTenbHble MApPKUPOBOYHbIE 3HAKMK

[na vHdopmupoBaHns v npefynpexieHus nepcoHana O puckax, CBA3aHHbIX ¢ 6aTapeamu U ycTa-
HOBKamu 6artapeil, He06X0A4MMO UCMONb30BaTL NpeAynpeauTebHble MapKMPOBOYHbIE 3HAKN.

B cooteBeTcTBMM ¢ MOK 3864 Ha npeaynpeAunTesibHbIX MapKUPOBOUYHBLIX 3HaKax [O/KHbI MPUCYTCTBO-
BaTb cinejylolime CUMBOIbI:

- cnepoBaTh MHCTPYKLMM (MHPOPMaLMOHHbIN 3HaK);

- UCMO/Mb30BaTh 3alUTHYIO OfeX Ay U O4KM (KOMaHAHbIA 3HaK);

- onacHoe HanpshxeHue (ecnu npesbilwaeT 60 B nocTosiHHOro Toka) (NpeAynpexaarnLmnii 3Hak);

- 3anpeLLeHo oTKpbIToe nNnamsa (npeaynpexapanLmnii 3Hak);

- npegynpexaawlumnii 3Hak - onacHocTb 6aTtapeun (Nnpeaynpexagaroumnii 3Hak);

- 9/1eKTPOINT - BbICOKOKOPPO3MOHHBIN (MpeAynpexaatoLuii 3Hak):
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- yrpo3a B3pbiBa (Mpegynpexaatownin 3Hak).
11.2 NaeHTUMMKaALNOHHbIE MAapKUPOBOYHbIE 3HAKM

MapknpoBka Kaxaoro 6arapeiiHoro komnaekTa fo/KHa cofepxatb:

- HaMMeHoBaHWe U3roToBuTeNsA 6aTapeu UK nocTasLymKa:

- TMn 6aTapeu:

- cepwuiiHblli HOmep 6aTapeu:

- HOMUHaNbHOE HanpsxeHue 6atapeun (oAHOro 6aTapeiiHOro KOMNAeKTa):
- eMKOoCTb 6aTapen C pexuMmom paspaja;

- pabouylo maccyl, Bkaoyas 6annact, ecim oH Ucnosb3yercs.

11.3 NHCTpyKuumn

BaTtapeu, 3apsifjHble ycTpoiicTBa W BCnomoratesibHoe 060pyAoOBaHWe MOCTaBASIOT C UHCTPYKLUSMU,
OOCTYMHBLIMU CheynanncTaMm no TeXHUYeckoMy o06CyXuBaHWio n paboTaluwemMy nepcoHany, Ans KoTopbIX
A3bIK UHCTPYKL MU He SBNAETCSA POAHLIM, N COAEPXALLUMN CNEAYIOULYI0 NHopMaLMO:

- pekoMeHAaumMn no TexHMke 6e30nacHOCTV NPU MOHTaxe, paboTe U TEXHUYECKOM 06CNYXMBaHNN:

- MH(pOpMALMIO O CHATAW C 3KCNyaTaunum n nepepaboTke.

11.4 Apyrne MmapKUpoBOYHblIe 3HaKKN

B COOTBETCTBUU C HALMOHANbHLIM UIN MEXAYHAPOLHbIM periaMeHToOM MOryT noTpe6oBaThbCca A0NO0N-
HUTeNbHble MapkUpOBKM WAW MapKMpPOBOYHbIE 3Haku. [lpumepbl Takux pernaMmeHToB: gupektusa EC
2006/66/EC baTtapeun u akkyMynaTopbl, cogepxalime onpegeneHHblie onacHsle Bewectsa; 2006/95/EC Hus-
Koe HanpshxeHne n 1993/68/EC Mapkuposka EC.

12 TpaHcnopTUpOBaHUE, XpaHeHWe, yaaneHne U acnekTbl, CBA3aHHbIE C OKpY-
Xawouwein cpegoim

12.1 YnakoBKka v TpaHcnopTuposaHue

YnakoBka W TpaHCMOpPTMpPOBaHWE aKKyMynATOPHbIX 6aTtapeil npegycMOTpPeHbl pas3/IMYHbIMW Hauumo-
Ha/lbHBIMU W MeXAYHapoAHbIMU npaBunamu, Yy4YnTbiBAKLWMMU ONACHOCTb HECYaCTHbIX CnyvyaeB OT TOKOB
KOPOTKOro 3amblkaHus, 601blWON Macchl, Bbibpoca anekTponuta. NpuMeHnMbl cnegyolime mexayHapoaHoie
npaeuna no 6e3onacHoi ynakoBke n TPAHCNOPTNPOBAHUIO OMACHbIX FPY30B:

a) aBToTpaHcnopTom - EBponeiickoe cornaweHne no MexayHapoAHOW nepeBo3ke OnacHbIX rpy3os no
aBTogoporam (ADR):

b) )XeNe3HO40POXHbIM TPaHCMOPTOM (MexAyHapoAHble NnepeBo3kn) - MexayHapofHas KOHBEHLUMA No
nepeBo3ke rpy3oB no xenesHoin gopore (CIM). MpunoxeHne A: MexayHapoAHble npasuia MepeBO3Ku
onacHbIX rpy3oB Mo xenesHoi gopore (RID);

C) MOpPCKMM TpaHcnopTom - MexayHapogHass Mopckas opraHusauusa. Kog onacHbix rpysoB IMDG kog
8 Knacc 8 KOpPO3NOHHbIA;

d) BO3AyLWHbIM TpaHcnopToM - MexayHapogHas accouuauus Bo3gylwHoro asuatpaHcnopta (IATA).
Mpasnna no onacHbIM rpy3am.

12.2 flemoHTax, yganeHve n nepepaboTka 6atapei

K paboTtam no gemoHTaxy u yganeHuio 6arapeil gonyckaetcs B COOTBETCTBUM C AeliCTBYOLWUMK npa-
BMJ1aMMN TO/MIbKO KOMMNETEHTHbIVi nepcoHarn.

13 NMpoBepKa U KOHTPO/b
Mo hyHKUMOHaNbHBIM NpaBuiam n ana obecnevyeHna 6esonacHocTn TpebyeTca perynsapHas nposep-

Ka paboTbl TAroBoil 6aTapen n ee paboueit cpeabl. He06X0AMMO OTMETUTL KaX0e NOBpeXAeHne 1 Npouns-
BECTWN PEMOHT, 0OCOBEHHO B C/lyyae yTeuku 31eKTpoanTa n NoBpexXaeHna n3onauun.

He Tpe6yeTcsi 419 OTAENbHbIX MOHOB/104HbIX GaTapeil.
13
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OcmoTp 6aTapen MOXeT 6biTb BK/IOUEH B perynspHoe TeXHUMYeckoe o6CyxnBaHue 6arapeun, Hanpu-

Mep. B npoueaypy AONuBKM BoAbl. OCMOTP M KOHTPO/Nb GaTtapeun, Haxogswelcss B aKcnayaTauuun, LOSHKEH
NPOBOAMUTLCS B COOTBETCTBUMN C MHCTPYKLUSMU N3TOTOBUTENS.
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MpunoxeHne OA
(cnpaBo4Hoe)

CBefeHNa 0 COOTBETCTBUU CChIJIOUYHbIX MEXAYHAPOAHbIX CTAHAAPTOB HALMOHANbHBLIM CTaHAApTaM
Poccuiickoit depepayunn

Ta6nnuya [AA.1

O603Ha4YeHne CCbINIOYHOTO MeX- CreneHb COOTBET- 0O603HaYeHne 1 HaMMeHOBaHNe COOTBETCTBYIOLLENO
[LyHapoAHOro cTaHgapTa cTBMSA HalMoHa/IbHOro cTaHgapTa
M3K 60204-1-2005 HoT FOCT P M3K 60204-1-2007 «be3onacHOCTb MaLUuH.

OnekTpoobopyAoBaH/e MalUUH 1 MexaHu3MoB. YacTb 1
O6Lme TpeboBaHNsA»

M3K 60364-4-41:2005 o1 FOCT P 50571.3-2009 (M3K 60364-4-41:2005)
«DNEKTPOYCTaHOBKN  HU3KOBOJSIbTHblE.  YacTb  4-41.
TpeboBaHua ans obecneveHuss 6e3onacHocTn. 3awpTa
OT NOPaXKeHNS 3NEKTPUUECKUM TOKOM>

M3K 60900 -

M3K 61140 oT FOCT P M3K 61140-2000 «3aimTa OT NopaxeHus anek-
TpUYECKUM TOKOM. OO6LLME MOSTOXEHNUA MO 6€30MacHOCTY,
obecneuvrBaeMoii 31eKTPoobopyAOBaHUEM U 3MEKTPO-
yCTaHOBKaMN B UX B3aMMOCBS3U»

NCO 3864 (Bce yactn) - -*

* COOTBETCTBYHOLUMIA HaUMOHAbHBLIA CTaHAapT OTCYTCTBYeT. [l0 ero yTBepXAeHUs PeKoMeHAyeTCs WUCMosib3oBaTb

nepeBoj Ha PyCCKUii A3bIK AA@HHOTO MeXAyHapoAHOro ctaHgapTa. MNepeBoj AaHHOTO MeXAyHapoAHOro cTaHjapTa

Haxogutcsa B PefepasibHOM MHDOPMAaLMOHHOM DOHAE TEXHUYECKUX PErNaMeHTOB 1 CTaHAapToB.

MpumeyaHune - B HacToAwel Tabnuue NCNOMbL30BAHO CieaytoLlee yCIoBHOE 0603HaYeHe CTeNeHn COOTBET-

CTBUSA CTaHapToB:

- FOT — ngeHTuYHbIe cTaHdapThI.
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M3K 60050-482:2004

M3K 61429

M3K/TO 61431

MCO 7000

EH 1175-1:1998

EH 1987-1

EH 14458
[Onpektua 2006/66/EC

[vnpektusa 2006/95/EC
[Oupektusa 1993/68/EC

Bunénunorpadus

MexayHapoAHbI aNeKTPOTeXHUYECKUI CnoBapb.

YacTb 482. MNepBuyHble 1 BTOPUYHbIE aKKyMy/ISATOPHbIE 3/1EMEHTbI 1 akKyMysisi-
TopHble 6aTapeun (IEC 60050-482:2004, International Electrotechnical Vocabu-
lary - Part 482: Primary and secondary cells and batteries)

MapkunpoBka MexayHapoAHbIM cuMBOIOM nepepaboTku MCO 7000-135 (IEC
61429, Marking of secondary cell and batteries with the international recycling
symbol 1ISO 7000-1135)

PykoBOACTBO NO UCMO/Ib30BAHWIO CUCTEM MOHUTOPWHIA CBUHLOBO-KUCNOTHbIX
TArosbix 6atapeli (IEC/TR 61431, Guide for the use of monitor systems for lead-
acid traction batteries)

padmueckre cMMBObI A4NA UCNONb30BaHNA HA 060pyA0BaHWUN - asithaBUTHBII
ykasartesb 1 KpaTkuii 063op (ISO 7000. Graphical symbols for use on equip-
ment - Index and synopsis)

Be3onacHOCTb 3N1eKTPUYECKMX FPY30BbIX aBTOMOOWEH. dnekTpuyeckme Tpe6o-
BaHusa. Yactb 1. O6Lpme TpeboBaHua ANs rpy3oBbiX aBTOMO6UNel, paboTato-
wmx oT akkymynatTopa (EN 1175-1:1998. Safety of electrical trucks - Electrical
requirements - Part 1. General requirements for battery powered trucks)
[lopOXHBIV TPaHCNOPT, NPUBOANMBIV B AeiicTBME 3nekTpuyeckn. Ocobble Tpe-
6oBaHus 6e3onacHocTv. YacTb 1. HakonneHwe aHeprum Ha 6opTy

(EN 1987-1, Electrically propelled road vehicles - Specific requirements for
safety - Part 1: On board energy storage)

3awumTta Ta3 (EN 14458. Eye protection)
BaTtapewn 1 akkyMynsTopbl, COAepXallyue HeKoTopble

onacHble BewecTBa (EC Directive 2006/66/EC - Batteries and accumulators
containing certain dangerous substances)

Huskoe HanpsxeHne (EC directive 2006/95/EC. Low voltage)
Mapkuposka EC (EC directive 1993/68/EC. CE marking)
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KnioueBble cnoBa: akkymynsiTopbl, 6atapen CBUHLOBO-KUCNOTHble, 6aTapen Hukenb-kagmuneBble. 6atapeun

HUKeNb-MeTannAruapuaHoie, 6atapen TSAroBble, aKKyMynsaTOpPHble YCTAHOBKM, 6€30MacHOCTb, MOHTaX,
yCcTaHOBKa
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