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Mpeaovcnosue

Llenn v npuHuunel cTaHgapTusaumu B Poccuiickoii ®efepanmmn ycTaHoBAeHbl ®efepasbHbiM 3aKOHOM OT
27 pekabps 2002 . N° 184-93 «O TexHUYeCKOM perynnpoBaHumn», a npasuia NprMeHeHns HaluMoHabHbIX CTaH-
naptoB Poccuiickoii degepauymm — FOCT P 1.0—2004 «CTaHgapTm3auns B Poccuiickon ®egepauun. OCHOBHbIE
NOJIOXEHNSA»

CeefeHuns o ctaHgapTe

1MNOArOTOBJ/IEH OTKPbITbIM aKLMOHEPHbIM 06LeCTBOM «Hay4yHO-nccnefoBaTebCknii NPOEKTHO-KOHCT-
PYKTOPCKWIA 1 TEXHONOTUYECKNIA MHCTUTYT CTapTepPHbIX akkymynatopos» (OAO «HUNCTA») Ha ocHoBe COGCTBEH-
HOro ayTEHTUMYHOIO NepeBoAa Ha PYCcCKuii I3blK MeXAYyHapoA4HOro cTaHAapTa, yKka3aHHoro B MyHKTe 4

2 BHECEH TexHuyeckuM KoMUTETOM NO cTaHfaptusauun TK044 «AKKymynatopbl u 6aTtapen». MNogko-
MuTeT 1 «CBUHL0BO-KNCNIOTHbIE aKKyMY/IATOPbLI 1 6aTapen»

3YTBEPX/JEH N BBEJEH BEVNCTBWE [Mpukasom PegepasbHOro areHTCTBa N0 TEXHUUYECKOMY pery-
nupoBaHuto n metponorum ot 13 gekabps 2011 r No 1196-cT

4 HacTosAwuii cTaHAapT UAEHTUYEH MeXayHapoaHomy cTaHgapTy MOK 62485-2:2010 «TpeboBaHus 6e30-
NacHOCTU K akKyMynsiTOpHbIM 6aTtapesam u 6aTtapeliHbiM ycTaHOBkaM. YacTb 2: CTauuoHapHble 6aTtapen»
(IEC 62485-2:2010 «Safety requirements for secondary batteries and battery installations — Part 2: Stationary
batteries»).

HanmeHoBaHuWe HacTosLWero ctaHgapTa U3MeHeHO0 OTHOCUTE/IbHO HAMMEHOBaHMS YKa3aHHOro MexayHapoa-
Horo ctaHgapTa 4ns npusegeHns B cootsetcTene ¢ FTOCT P 1.5—2004 (nyHKT 3.5).

Mpn NnpuMeHeHNN HaCTOALLEro cTaHgapTa peKoMeHAyeTca NCNOo/b30BaTbh BMECTO CCbI/IOYHbIX MeXAYyHa-
POAHBbIX CTAHLAPTOB COOTBETCTBYIOLME UM HaLMOHaNbHble cTaHgapTbl Poccuiickoli ®egepauun, ceeeHnsa o
KOTOPbIX NPUBEAEHbI B JONOHUTEILHOM NpuaoXeHun A

5 BBEJIEH BIMEPBbIE

MHpopmaLms 06 M3MeHeHUsX K Hac TosLeMy cTaHfap Ty ny6/MKye T Ca B eXerofHo nsgaeaeMom nHdop-
MaUMOHHOM yKa3aTerne «HaluuoHanbHble CTaHgapThi», @ TEKCT U3MEHEeHWl 1 NONpaBoOK — B XeMeCsAYHO
n3gasaemblix MHDOPMAaLMOHHbIX YKasaTensax «HaunoHanbHble cTaHAapTbi». B cnyyae nepecmoTpa (3aMeHbl)
W/IM 0T MeHbl HaCT 0AILLLero cTaHAapTa CooTBeTCTBYLee yBefoM/eHe ByaeT ony6/IMKOBaHO B eXXeMecsy-
HO 13faBaeMoM MH(POPMAaLMOHHOM yKasaTese «HaunoHanbHble CTadaapThi». CooTBeTCTBYOLWAas MHop-
MaLus. yBefloM/IeHNe N TeKCT bl pa3MeLLalnT ca Takxe B MHPOPMaLMOHHOV cucTemMe 06LLero nosib3oBaHns —
Ha ochmumanbHOM caiTe ®defepasbHOro areHTCcTBa N0 TEeXHUYECKOMY PEryIMPOBaHNI0 I METPOJIONMN B CETU
VHTepHeT

© CraHgapTumdopm. 2013

HacTtosiwyuii ctaHfapT He MOXeT 6blTb MOHOCTBI WM YACTUYHO BOCMPOM3BEEH, TUPaXMPOBaH U
pacnpocTpaHeH B kauecTBe 0hMLManbLHOro n3ganus 6e3 paspelleHns degepasnbHOro areHTCTBa no TEXHUYeCKo-
MY PErympoBaHuio 1 MeTposornm

n
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BBepeHue

M3noxeHHble TpeboBaHMst 6e30MacHOCTY BKOYAOT NPpeAoXpaHnTeIbHble Mepbl MO 3alinTe OT ONacHOCTEN,
Bbl3bIBAEMbIX 3/1EKTPUYECTBOM, 3/IEKTPOSIMTOM Y B3PbIBOONACHLIMY ra3amMu Npu NCnosib30BaHnmn akKyMyIATOPHbIX
6aTapeli.

Kpome TOro, onucaHbl Tpe6oBaHMA N0 NoAfepxaHunto PyHKLMOHaNbLHO 6e3onacHocTn 6aTtapeil  MOHTaxy
6artapeii.

Mo anekTpuyeckoii 6esonacHocTu (3aluTa OT 3/IEKTPUUECKOTo yaapa) Huxe knacca 4 aeiicTeyeT ctaHgapT
M3K 364-4-4. BcnomoratesibHasa (PyHKUUA 3TOro cTaHgapTa 3ak/1lovaeTcs B yka3saHUM HOMEPOB HYXHbIX MYHKTOB
COOTBETCTBYIOLLMX KNACCOB, MHTEPNPETUPOBAHHbIX MPU HEOBXOAUMOCTU K NIPUMEHEHWNIO NOCTOSHHOTO TOKA.

HacTosawwuii ctaHgapT no TexHvke 6e30nacHOCTM MPUMEHUM KO BCEM HOBbIM 6aTapesm 1 MOHTaxy 6aTtapei.
PaHee npoBefeHHble MOHTaXM [O/IXHbI COOTBETCTBOBATbL HALMOHA/IbHLIM CTaHAapTaM Ha MOMEHT UX NpoBe/e-
HuA. Mpu MogepHU3aLumM 060pya0BaHNs, CMOHTUPOBAHHOTO paHee, cieayeT NPUMeHATb HacToALWMIA cTaHaapT.

CBWHLIOBO-KNCNOTHbIE CTalMOHapHble 6aTapeun, UMelLne peryimpytowme kianaHbl, MOHTUPYIOT C y4eTOM
BbINONTHEHNS TPe6OoBaHUt 6e3onacHocTy cornacHo M3K 60896-21 n MK 60896-22.
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HAULMWOHANBHBN CTAHOAPT POCCUMNCKOW SELEPALUMN

BEATAPEN AKKYMYNATOPHbIE
M YCTAHOBKWN BATAPENHBIE

TpeboBaHusA 6e30nNacHOCTH
YacTtb 2
CTtauunoHapHble 6aTapen

Secondary battenes and battery installations. Safety requirements. Part 2. Stationary battenes

Jarta BBegeHna — 2013—01—01

1 O6nactb NpuMeHeHUs

HacTosawmii ctaHgapT ycTaHaBnmBaeT TpeboBaHUsi 6€30NacHOCTM K CTalMOHapHbIM akkyMy/IaTOpHbIM 6aTa-
pesim 1 akKkyMysiTOPHbIM YCTAHOBKaM C MaKCVMasibHbIM HOMUHAa/IbHbIM Hanpsh)XKeHMeM NoCTOsAHHOro Toka 1500 B
N pernaMeHTUpyeT OCHOBHbIE Mepbl 3aLMTbl OT ONACHOCTEW, BbI3BaHHbIX CleAyroLWw My hakTopamu:

- 3/1eKTPUYECTBO;

- ra’30BbIAENEHNO;

- 3/1IeKTPOSINT.

HacToswuii ctTaHgapT cofepXut Tpe6oBaHna 6e30nacHOCTU, CBSI3aHHbIe C MOHTaXO0M, aKcnayaTauunei,
KOHTPO/IEM, TEXHUYECKUM 06CNYXNBAHNEM U Pa3MELLEHNEM.

HacToAwmii ctaHAapT pacnpocTpaHaeTcs Ha CBUHL0BO-KUCOTHbIE, HUKENb-KafMVeBble N NUKeNb-MeTasso-
wAapuaHble 6aTapen.

Mpumepbl 0OCHOBHbIX 061acTel NPUMEHEHUst HACTOsILWEero cTaHjapTa:

- TeNNeKOMMYHUKaLUK:

- aneKTpocTaHuuu;

- CUCTEMbl aBapUNHOro 0CBELLEHUSA U CUTHANU3aLun:

- cucTembl 6ecnepe6oitHOro 3HEProCHABXEHUS;

- CTauMoHapHble ABUraTeny;

- DOTO3/1eKTPUYECKME INIEKTPOCUCTEMBI.

2 HopmaTuBHbIE CCbIJIKM

Cnepaytolimne ccbiOYHble OKYMEHTbI 06A3aTeNbHbl 419 NPYUMEHEHNA B HACTosWeM cTaHgapTe. lna gatu-
POBaAHHbIX CCbIJTOK MPUMEHUMbI TO/IbKO YKa3aHHble n3gaHus. 1a HefaTtupoBaHHbIX CCbIJTOK MPUMEHUMO Nocnes-
Hee n3gaHune nybnukauny (Bkivas Bce MU3MEHeHNs).

M3K60364-4-41 3neKkTpuyeckne ycTaHOBKM 3a4aHuin. HacTb 4-41. MeponpuaTtusa no obecneveHunto 6esonac-
HOoCTW. 3awmTta oT anekTpuyeckoro ygapa (IEC 60364-4-41. Low-voltage electrical installations — Part 4-41:
Protection for safety — Protection against electric shock)

M3K 60364-4-43 HN3KOBONbTHbIE 3/1EKTPUYECKME yCTaHOBKW. YacTb 4-43. 3awmnTta gnsa obecneyeHus 6e3o-
nacHocTtu. 3awwmTa ot cBepxToka (IEC 60364-4-43. Low-voltage electrical installations — Part 4-43: Protection for
safety — Protection against overcurrent)

M3K 60364-5-53 3nekTpuyeckne yctaHoBku 3gaHuii. YacTb 5-53. Bbi60Op 1M ycTaHOBKa 31eKTpoobopyaoBa-
Hus. KommyTaunoHHas annapartypa n mexaHusmbl ynpasnenus (IEC 60364-5-53. Electrical installations of buildings
— Part 5-53: Selection and erection of electrical equipment — Isolation, switching and control)

M3K 60529.1989 CteneHu 3awutbl, o6ecneunsaembie kopnycamu (Kog IP) (IEC 60529:1989. Degrees of
protection provided by enclosures (IP Code))

M3paHne ouumanbHoe
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M3K 60622.2002 AKKyMyNnaTopbl 1 6aTapeun, cogepxalyue Wwenoun napyrne HEKUC/I0THbIE 3/TIEKTPONUTDI.
ONeMeHTbl akKyMyNATOPHbIE OANHOYHbIE TePMETUYHbIE HUKE/b-KagMUeBbIe NPpU3MaTUyeckue nepesapsxaemble
(IEC 60622:2002, Secondary cells and batteries containing alkaline or other non-acid electrolytes — Sealed
nickel cadmium prismatic rechargeable single cells)

M3K 60623—2001 AKKymMynaTopbl 1 6aTapen, cogepxalime Wenodun n apyrne HEKUCAOTHbIE 3/TIEKTPONUTDI.
3neMeHTbl akkyMyATOPHbIE OfUHOYHbIE HErepMeTUYHbIe HUKe b-KagMueBble Npu3maTuyeckme nepesapsaembole
(IEC 60623:2001, Secondary cells and batteries containing alkaline or other non-acid electrolytes — Vented
nickel-cadmium prismatic rechargeable single cells)

M3K 60664-1 KoopanHauuna nsonsauum ans obopyaoBaHna B HU3KOBO/bTHbIX cucTemax. Yactb 1. MpuHum-
nbl. Tpe6oBaHusa n ucnoiTaHus (IEC 60664-1, Insulation coordination for equipment within low-voltage systems —
Part 1: Principles, requirements and tests)

M3HKOTO 60755 O6wWwume TpeboBaHNA K NPOXOXAEHNIO TOKa Yepes AeiicTByOLW e 3alnTHbIe npucnocobne-
Husa (IEC/TR 60755. General requirements for residual current operated protective devices)

M3K60896-11:2002 BaTtapen akkyMy/IATOPHbIE CBMHLOBbIE CTauMoHapHble. YacTb 11. BeHTunmpyemble Tunbl.
OCHOBHble Tpe6oBaHMA U MeToabl ucnbiTaHuii (IEC 60896-11:2002. Stationary lead-acid batteries — Part 11:
Vented types — General requirements and methods of tests)

M3K 60896-21:20Q4 Batapeun akkyMynsaTOpPHblE CBUHLIOBbIE CTauMoHapHble. YacTb 21. Tunsl 6atapeii ¢
KnanaHHbIM perynupoBaHnemM. MeToabl ucneitaHuii (IEC 60896-21 2004. Stationary lead-acid batteries — Part 21:
Valve regulated types — Methods oftest)

M3K 60896-22:2004 BaTapeu akkyMynAaTOpPHblE CBUHLOBbIE CTalunoHapHble. YacTb 22. Tunbl 6aTapeli ¢
KnanaHHbIM perynuposaHuem. TpebosaHusa (IEC 60896-22:2004, Stationary lead-acid batteries— Part 22: Valve
regulated types — Requirements)

M3K 60900 NHCTpyMeHTbl pyyHble Ans paboT noja HanpshxeHuem A0 1000 B nepeMeHHOro Toka n o
1500 B nocTtosiHHoro Toka (IEC 60900. Live working — Hand tools for use up to 1000 V a.c. and 1500V d.c.)

M3K 61140 3awuTa OT NOpPaXeHWsa 3/IeKTPUYEeCKUM TOKOM. O6Lme acnekTbl, CBA3aHHbIe C 3/1eKTpoycTa-
HOBKaMu 1 anekTpoobopynosaHunem (IEC 61140. Protection against electric shock— CoTnton aspects for installation
and equipment)

M3K61340-4-1 3nekTpocTatuka. YacTtb 4-1. CTaHAapTHbIE MEeTOAblI UCNbITAHWUIA AN cNeunanbHbIX cyyaes
npYMeHeHns. DeKTpuyeckoe CONPOTUB/IEHME NOKPbLITUIA Nona U cTaunoHapHbix Hactunos (IEC 61340-4-1,
Electrostatics — Part4-1: Standard test methods for specific applications — Electrical resistance of floor coverings
and installed floors)

M3K 61660-1 TOKM KOPOTKOTO 3aMblKaHWNSA, BO3HUKAIOLLLME BO BCOMOraTe /ibHbIX yCTaHOBKaxX MOCTOAHHOIO
TOKa Ha anekTpocTaHuMax u nogcraHymsax. Yacte 1. PacyeT TOKOB KOpOTKoro 3ambikaHusa (IEC 61660-1. Short-
circuitcurrents in d.c. auxiliary installations in power plants and substations — Part 1: Calculation of short-circuit
currents)

M3K 61660-2 TOKM KOPOTKOrO 3aMblKaHUsA, BO3HUKaOLW e BO BCMOMOraTe/ibHbIX yCTaHOBKaX NOCTOAHHOIO
TOKa Ha 3/1EKTPOCTaHUUAX U noAacTaHumax. YacTb 2. PacueT pesynbtaToB Bo3geiicTeusa (IEC 61660-2, Short-circuit
currents in d.c. auxiliary installations in power plants and substations — Part 2: Calculation of effects)

M3K 62259:2003 AKKYMY/ISITOPbI U 3/IEMEHTbI akKyMYNATOPHbIX 6aTapeli, cogepxalme wenoyHble u npo-
yne HEKNCOTHbIE 3N1eKTPONTLI. HUKeNb-kagMueBble NpuaMaTmyeckme BTOPUYHbIE O4MHOYHbIE 3/IEMEHTbI C Yac-
TUYHOW pekombuHaumeit rasa (IEC 62259:2003. Secondary cells and batteries containing alkaline and other non-
acid electrolytes — Nickel cadmium prismatic secondary single cells with partial gas recombination)

3864 (Bce yacTtun) Cumsosibl rpadpmnyeckue. Liseta n 3Hakn 6es3onacHoctu (ISO 3864 (all parts), Graphical
symbols — Safety colours and safety signs)

3 TepmMUHbI 1 onpeaeneHns

B HacTosileM cTaHAapTe UCNOb30BaHbl crefytole TePMUHbI C COOTBETCTBYHOL UMY ONpeAeeHUsIMU:

3.1 aKKymynaTop, akkyMynsiTop MHOTOKpaTHOTO AeCTBUA, OTAENbHbIA 3neMeHT [(secondary) cell,
(rechargeable) cell, single cell]: YcTpolicTBO 13 6/10Ka 3N1EKTPOAOB 1 3/1EKTPONIMTA, COCTABNSAKOL,EE OCHOBHYIO
eVHNLY akKyMYATOPHO 6aTapen.

MprMeyaHue — ITO YCTPOICTBO NOMELLAIOT B OTAE/bHbIN 6aK 1 3aKPbIBAKOT KPbILLKON.

3.2 akKymMynaTop oTKpbIThIN [vented (secondary) cell]l: AKKyMynaTop, NMeoLWnin KpbiLKy C OTBEPCTUEM,
yepes KOTOpPOe MOryT BblNyCKaTbCs ra3006pa3Hble NPOAYKThI.

2
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3.3 akkymynaTop c perynumpytowmnm knanaHom [valve regulated (secondary) cell]: AkkymynsiTop, 3akpbl-
Tbii B HOpPMasibHbIX YCN10BMUAX PaboTbl, HO C YCTPOWCTBOM, NO3BONSAIOWMNM BbiMyCcKaTb ra3 npy NpeBbileHN
BHYTPEHHErO0 aBeHNA 3aaHHOl BeNuUumnHbl. Mpu akcnayaTauny akkyMynsitopa He NpomM3BoAuTCA obaBneHne
afieKkTponmTa.

3.4 akKymynaTop rasoHenpoHuLaemMblii repmeTudHbIn [gastight sealed (secondary) cell]: Akkymyns-
TOP 3aKpbITblli, HE BbIMyCKaloLW Wi ra3 uam XMaKocTb Npy paboTe Npu orpaHMYeHHbIX pexnmax 3apsja v tTemnepa-
TYpbl, YKa3aHHbIX U3roToBUTEEM. AKKYMYISAITOP MOXET 6biTb CHAGXeH NpeAoXpaHuTebHbIMMY yCTpoiicTBaMmn
AN nNpefoTBpaLLeHus yrpoxatole BbICOKOro BHyTPEHHEro fAaB/sieHus. AKKYMynsTop He TpebyeT fo6aBneHuns
3/1eKTponTa n npeAHasHayeH 415 paboTbl BO BPEMSI CPOKa CNYX6bl B OPUTMHANIbHOM FepMeTUYHOM COCTOSHUN.

3.5 6atapesn akkymynatopHas (secondary battery). jBa nnvu 6onee akkyMmynsitTopos, COeJUHEHHbIX BMe-
CTe M MCNOMb3yeMblIX KaK UICTOYHWK 3/1IEKTPOIHEPTUU.

3.6 6aTtapes cBuHUOBO-kMcnoTHas [lead dioxide-lead (acid) battery]: AkkymynatopHas 6arapes, B KOTO-
poii 3NeKTPoNUT AIBNsieTCA BOAHbIM PACTBOPOM CEPHOW KACOTbI, NOSIOXUTENbHbI 3/1€KTPOA U3rOTOBJIEH U3 ABY-
OKMCK CBUHLLA, a OTpuLaTeNbHbI — 13 CBUHLA.

3.7 6aTtapesn Hukenb-kagmuesasn (nickel oxide-cadmium battery). AkkymynatopHas 6atapesi, B KOTOpOW
mMaTepuasn NosIoKUTENbHOWM NAaCTUHbI U3rOTOBJIEH Yalle BCEro 13 HUKEeNS, a MaTepman oTpuuaTesbHON NNacTUHbI
N3roTOB/1EH 06bIYHO U3 KAAMUA. DNEKTPOANT — LLLEeNIOYHOI pacTBop.

3.8 6aTapes ctaumMoHapHas (stationary battery): AkkymynaTopHasa 6atapesi, npegHa3HadyeHHas gnsa pa-
60Tbl B HENOABWKHOM COCTOSIHUN, HE MepemMeLlaeMas B Xo4e akcnayaTaymu. OHa NOCTOSAHHO COeAUHEHa C NCTOY-
HWKOM NUTaHWUA NOCTOSAHHLIM TOKOM (HEMOABMXHbI MOHTAX).

3.9 6aTtapess MoHOG/104YHas (monobloc battery): BaTtapes, B KOTOpOli 6/10kM NACTUH BCTaB/1€HbI B MOHO-
6104HbIN 6ak. OTAENbHbIe akKKyMYATOPbl 3/1EKTPUYECKN COEAUHEHbI 1 COCTOST U3 6/10Ka 3/1EKTPOL0B, 3N1EKTPONU-
Ta. BbIBOAOB U cenapaTopos.

MpuMeyaHune — AKKYMyISTOPbI B MOHO6/104HOI GaTapee COeANHAITCS NOCNeA0BaTENBHO UK Napasie/nbHoO.

3.10 anekTponuT (electrolyte): XXnakas nnu Teepgas cy6ctaHums, cogepxalias nogBUXHbIE NOHbI AN
o6ecneyeHuss NOHHOM NPOBOANMOCTMU.

MpumeyaHue — INEKTPONUT MOXKET BbITb XUAKAM, TBEPALIM WX B BUAE TeNs.

3.11 razoo6bpa3oBaHue, raszoBbigeneHne (gassing, gas emission): Obpa3oBaHne rasa B pesysbTaTe
3/1eKTPOIN3a BOAbI, BXOASLLEN B COCTAaB a1eKTponunTa.

3.12 3apsag, 3apagka (6atapew) [charge, charging (of a battery)]: Mpouecc, BO Bpemsa KOTOpOro nonyva-
emasi akkyMynsiTopoM unm 6atapeei OT BHELLHEN ceTu anekTpuyeckas aHeprus npeobpasyeTcs B XMMUYECKYO
3Hepruio.

3.13 6aTtapes c pnotupyowum sapagom (battery on float charge): AkkymynstopHas 6atapes, BbIBOAbI
KOTOPO NOCTOAHHO COeANHEHbI C UICTOYHNKOM MOCTOAAHHOTO HaNpPsHKeHUs, 4OCTaTOUYHbIM A8 NnogAepxaHns 6ata-
pewu B NOMIHOCTbI0 3apsXKEHHOM COCTOSIHUM M MOJIHOTO 3apsifa 6aTapeun nocne nepepbiBa 3NeKTPOCHaBXeHNs B
3/1eKTpUYecKoli ceTu.

3.14 HanpsaxeHue (3apaga) pnotupyouiee [float (charge) voltage]: MocTosiHHOEe HanpsixeHue, He06X0-
AVMOe ANs noAfepXaHusa akkymynstopa v 6atapen B NOSHOCTbIO 3apSXXEHHOM COCTOSTHUN.

3.15 ToK 3apsga dpnoTupyrowunii (float charge current): Tok. nonyyawwmiica B pesynbtaTte 3apsga Bo
hnoTupytoLem pexumve.

3.16 3apag yckopeHHbIii (boost charge): YCckopeHHbI 3apsif, NOBbILWEHHbIM TOKOM UV HaMpshXeHnem npu
onpeaeieHHol KOHCTPYKLMU B TeUeHNEe KOPOTKOTO BPEMEHMN.

3.17 HanpsaxeHue yckopeHHoro 3apaga (boost charge voltage): MocTosiHHOE HaNpsHKeHWe NpU NoBbl-
LWeHHOM YPOBHE 3HaYeHWIi ANA yCKOPeHUs 3apsaja uav BblpaBHMBaHMA 3apsja.

3.18 Tok yckopeHHoro 3apsaga (boostcharge current): Tok. NOSIBAAIOWMIACA NPU HANPAXEHUN YCKOPEH-
HOro 3apsija.

3.19 pa3psag, paspagka (6atapeu) [discharge, discharging (of a battery)]: MNMpouecc, BO BpeMs KOTOPOro
6arapes oTAaeT TOK, Nonyyvallwniicss NnocpeACcTBOM NpeBpaLLeHnNs XMMUYECKOM IHEPTnn B 3/1EKTPUYECKYI0 aHep-
r110, BO BHELLHIOWO Lenb.

3.20 nepe3apsg, nepesapagka (akkymynsatopa nnu 6atapen) [overcharge, overcharging (of a cell or
battery)]: Mpogo/mkeHne 3apsaga nocne NoJHOTO 3apsifa akkymynsatopa unu 6atapeu.

MpumMmeyaHune — MNepesapss Talke MMeeT MeCTO Npy 3apsae Npy OrpaHNYEHNsIX, YCTAHOB/IEHHbIX U3rOTOBM-
Tenem.

3.21 6aTapes Hukenb-metTannornapugHas (nickel-metal hydride battery): batapes c anekTponmTom u3
BOJHOro pacTsopa rmapooK1UCK Kasinsl, C NOST0XUTEIbHBIM 3/1€KTPOAOM, COAEPXKALLUM HUKENb N TMAPOOKNCH HU-
Kens. noTpuyaTesibHbIM 3/1eKTPO0M 13 BOAOPOAA Ha OCHOBE MeTaniorugpuga.
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3.22 HanpsXXeHne HoMUHanbHoe (nominal voltage): MakcumanbHO NpUBAMKEHHOE 3HAYEHME HanpsXe-
HVA. NpUHATOE ANA yAo6cTBa 0603HAYEHNA N nAEHTUdUKaLUN akkyMynaTopa uam 6atapeun ogHOW 3N1eKTPOXUMU-
4YecKoil cncTemsl.

4 3aluTa OT 3/IEKTPUYECKOTo NOpaxeHusd

4.1 O6wmne NnonoxeHns

Mepbl 3awmTbl OT NPAMOro KOHTaKTa 1 KOCBEHHOr0 KOHTaKTa Npy MOHTaXe yCTaHOBOK CTalMoHapHbIX 6aTta-
peit nogpo6Ho onucaHbl B MOK 60364-4-41 n M3K 61140. B cnegytowmnx nyHKTax ykazaHbl Mepbl, NPUMeHsieMble
Npu MOHTa)e yCTaHOBOK, C Y4eTOM NonpasokK.

CTtaHpapT Ha cooTBeTCcTBYyOUee ob6opygoBaHne (M3K 61140) pacnpocTpaHsieTca Ha 6atapen u Lenu pac-
npefeneHns NOCTOSAHHOIO TOKa, PACMNO/I0XEHHbIe BHYTPU 060py0BaHUSA.

4.2 3awmTta npy NPpAMOM KOHTakTe

B akkyMynATOPHbIX yCTaHOBKaxX A0/XHa 6bITb 06ecneyveHa 3awura OT NPSAMOro KOHTaKTa ¢ 4acTaAMU, Haxo-
OAWMMNUCA Nog HanpsXxeHuem, cornacHo M3K 60364-4-41.

MprvMeHMbl Mepbl 3aLUUTbl NOCPEACTBOM:

- U30NAUMUM YacTel Nog HanpsXXxeHnem,

- 6apbepoB NN OTpaXAEHNN;

- nperpag;

- NOMeLleHNsa C orpaHNyYeHHbIM AOCTYMNOM.

3awmrta nocpeAcTBOM nperpaj nuim nomMeLeHns ¢ orpaHUYeHHbIM OCTYNOM cneymanbHo gonyuweHa ans
aKKyMYNSITOPHbIX YCTAHOBOK. [1118 3TOro TpebyeTcs, 4To6bl 6aTapen ¢ HOMUHAIbHLIM HaANPSXXEHWEM NOCTOSIHHOTO
Toka oT 60 o 120 B mexAay NOMOCHbIMU BbIBOAAMU U/UMN C HOMUHA/IbHLIM HANpsXXeHWeM NOCTOSAHHOTO Toka oT 60
[0 120 B OTHOCUTENBHO 3a3eM/IEHNS HAXO4WU/INCL B MeCTax C OrpaHnyeHHbIM AOCTYNoM, a 6aTtapen ¢ HOMUHasb-
HbIM HanpsXXeHWem NOCTOSAHHOro Toka cBbilwe 120 B HaxoAuNCb B 3aKpbITOM MOMELLEHUN C OTPaHUYEHHbIM
[0CTYynoMm. [lBepun akkyMynAaTOPHbIX MOMELLEHWUI 1 WKad 0B paccMaTpUBalOTCA Kak orpaxaeHuns n A0/KHbI map-
KnuposaTbCs npeaynpegnTenbHbIMU MapKUpPOBOYHbIMY 3HaKammn cornacHo 11.1.

3almnTa oT NPSIMOro KOHTakTa He TpebyeTca Ana 6aTtapeil C HOMUHANbHLIM HaNpPsHXXeHWeM NOCTOSIHHOTO ToKa
00 60 B npu ycnosuu, 4To BCA ycTaHOBKa COOTBETCTBYeT ycnoBusam SELV (6e3onacHOCTb CBEPXHU3KOro Hanps-
XeHns) n PELV (3awmnTHoe cBEPXHU3KOe HanpshxeHune) (cMm. 4.4.2).

MpumeuyaHune — HOMUHaNIbHOE HanMpsXXeHUe  CBMHLOBO-KUCMIOTHBIX — akkymynsatopos — 2.0 B; Hukenb-
KafMWEBbIX W HUKENb-MEeTaNOrMAPUAHbIX akkymynatopoB — 1.2 B.  [pu ycKOpeHHOM 3apsiie akkyMy/saTopoB
MaKCMMasIbHOE HanpshKeHne AO/MKHO ObiTb 2.7 B AN1a CBUHLOBO-KUCNOTHLIX M 1.6 B — Ans cuctem Ha 6ase okcuga
HUKenNs.

MoxeT noTpe60oBaTbCA 3aLiMTa OT KOPOTKOTO 3aMbikaHus (cM. 6.2).
Mpu NnpUMeHeHNN 3aLMTbl NOCPEACTBOM 6apbePOB UMM OTpaXAeHuii cTeneHb 3awnTbl 4OMKHA 6bITb NO
KpanHein mepe IP2X nan IPXXB no M3K 60529.

4.3 3awuta Nnpn KOCBEHHOM KOHTaKTe

B akkyMynaTOpPHbIX yCTaHOBKax 3aliMTy OT KOCBEHHOI0 KOHTakTa cneayeT MNPUMEHATb COrlacHo
M3K 60364-4-41.

MoryT 6bITb BbIGpaHbl Mepbl 3alUTbl NOCPEACTBOM.

- aBTOMaTUYECKOro OTK/IIOYEHNSA NUTaHUS;

- ncnonb3oBaHMa 06opyaoBaHna knacca ll uav nocpefcTBOM 3KBUBATEHTHON N30NALNN;

- HEMPOBOASLLMX PACNONOXEHNA (MCNONb3YeTCs TONIbKO B O6OPYAOBaHMNM CNELNA/IbHOTO UCMO/THEHNS);

- Hesa3eM/IeHHOW NoKanbHOl 3KBUNOTEHLMANBLHON CBA3K (MCNONb3yeTCsA TONbKO B 060pyA0BaHMM cneuu-
a/bHOr0 UCMONMHEHNS);

- a/leKkrpocenapauuu.

HoMuHanbHoe HanpshkeHue MnOCTOAHHOro Toka 120 B He gonXHO 6biTb NpeBbiweHo (cM. M3K 60449,
M3K60364-4-41 n MOKIMT61201).

HekoTopble 13 3TUX METOAO0B 3alWNTbl TPEOYIT 3a3eMneHuns. 3almnTHble NPOBOAHUKA UAN MPOBOAHUKN C
hyHKLMOHANbHO 3aLLMTO He O0MKHbI pa3beAnHATLCS MOCPeCTBOM Nepek/oyatolero ycTpoiictea. Hukakoe
nepekntoyaloLLee yCTpOCTBO He AOMyCcKaeTCs B 3alMTHOM MPOBOAHMNKE U HE JO/HKHO COAepXaTb NpefoxpaHu-
Teneli Toka neperpysku (cM. MOK 60364-4-41). inA onpeeneHuns njaowaan nonepeyHoro ceyeHms 3awuTHbix
npoBoAHNKOB cM. MOK 60364-5-54.

4
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Ctennaxu ans 6artapen nnv wkadbl 415 6atapeil, M3roToB/IEHHbIE U3 MeTana, AO/DKHbI ObITb 3a3eM/1eHbI
WU N301MPOBaHbI OT 6aTapen n MecTa pasmelleHuns. 3Ta NU3onauusa fo/KHa COOTBETCTBOBATD YC/IOBUAM 3aLUUThI
nocpeacTBom nsonauum cornacHo M3K60364-4-41. ipyrne o4HOBPEMEHHO AOCTYMNHbIE NPOBOAALLME YacTn, T. .
MeTasiinyeckme nNpoBOAHUKN, [O/KHBI 6bITb BHE flocATaemMoCTu. TpeboBaHUe K pacCTOSAHUAM W 3/IEKTPUYECKOMY
npo60t0 NOBEPXHOCTMN C 3N1eKTPOoAnToM (M. MK 60664-1) NnpoBepsoT NpU UCNbITAHUN BbICOKOBObTHBIM UMMY/1b-
com 4000 B.

Cnepyrowne 3awnuTHble yCTpOﬁCTBa NCNoNIb3YyKT NP NOCTOAHHOM TOKE NMPUMEHUTENIbHO KTUNY 3HEPIoCK-
CTeMbl:

a) nnaBKue NpefoxXpaHuTeny;
b) NpefoXpaHUTeNn Toka neperpysku;

C) 3alWUTHble YCTPOICTBA OT OCTATOUYHOr0 Toka nnn gudpepeHunanbHble 3aWwnTHble ycTpolictea (RCD's),
npuUroAHble A1 NOCTOSAHHOTO TOKA.

3alnTHbIE YCTPOIiCcTBA OT OCTATOYHOr0 Toka cornacHo M3K/TO 60755 fos/mkHbI 6bITb TUNA B. npurogHoro
A7151 NOCTOSAHHOTO TOKa NOBPEXeHUS;

d) n30nALMOHHbIE KOHTPO/bHBIE YCTPOICTBA (Hanpumep, B cuctemax IT);

€) ynpaBrisiemble 3aUUTHble YCTpOocTBa NpW HanpsXxeHnn nospexaeHunsa (cm. MOK 60364-4-41).

4.3.1 3awmTa c NOMOL,bI aBTOMATMYECKOTo OTK/IIOYEHUA NUTaHns

4.3.1.1 Cuctema TN (cuctema c 3a3eMNA0LWLNM NPOBOAOM)
B cucteme TN (cm. MK 60364-4-41) NONOXUTENbHbIA NN OTPULATENbHbI NOMOCHBIA BbIBOL (CM. puU-

CYHKM 11 2)nnu yeHTpanbHas Touka (B HEKOTOPbIX Cly4Yasx Takke HeueHTpasbHas Touyka) ycTaHOBKK 6aTapen
LO/DKHbI 6bITb COEANHEHDBI C 3eMel.

[E— L+
1 1

X Z -

VICTOYHMK NOCTOSIHHOIO TOKa

~

[1 : []

b
TT Koo
Barapes U
L]
Harpy3ska

PucyHok 2 — Cuctema TN ¢ (OyHKLUMOHa/IbHLIM 3a3eM/IEHNEM U 3alUTHLIMK NpoBogHuKamu (FPE. PEN),
KOMOGUHMPOBAHHAsA C HapyXHbIM NINHEHbIM NpoBogHuKoM (cuctema TN-C)
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HesawuueHHble npoBoAaLLMe YacTu 060pyA0BaHNS AO/KHBI COEANHATLCA C 3alUTHBIM NPOBOAHUKOM
(PE)13 HeliTpanbHbIM 3alUTHLIM NPoBOAHVKOM (PEN)2Lnan 3a3eMNsAoWmnM yHKLMOHaIbHbBIM 1 3aLUTHBIM NPO-
BoAHUKOM (FPE)3> KOTOpbIli COeANHEH C TOUKOI Ha 6aTapee, nmeloL el noTeHuman 3aseMmneHns. ,ononHuTenb-
HOe 3a3em/ieHne 3alWnTHOro NPOBOAHUKA MOXeET noTpeboBaTbCA B Lesiix 06ecneyeHns Kak MOXHO MeHbLUero
OTK/TOHEHUSA OT 3N1eKTPUYECKOro NoTeHynana 3asemneHuns. 115 HenoABMXHO CMOHTUPOBAHHOTIO 3/IEKTPUYECKOTO
obopyaoBaHusa BpeMs oTCOeAMHEHNS AO/KHO ObITb B NpeAenax 5 ¢ nocne noBpexaeHus.

MpumeyaHue —[Ans  NopTaTMBHOrO 060OPYAOBaHMA U Leneli C  BbIXOAHbIM THE3AOM  MPUMEHWUM
M3K 60364-4-41.

PE NpoBOAHWK — 3aLLUMTHbIA NPOBOAHVK, 06ECNEUNBAIOLLMIA 3ALLMTY OT NOPAKEHUS INEKTPUUECKAM TOKOM.

PEN npoBOAHWK — NPOBOAHWK C KOMGWHMPOBAHHBIMK (PYHKLMAMU Kak 71 MOHT&XXa NPOBOAHMKA, Tak W 3a3eM-
NSAOLETO NPOBOAHMKA.

4.3.1.2 CuctemaTT
B cucteme TT (CM. pUCYHOK 3) MONOXMUTENbHbIA AN OTpULATENbHbIA NONOC UK ApYras To4YKa NPy MOHTaxe
6aTapeun A0MKHbI COEANHATHLCS C 3eM/1el (3/1eKTPOS, 3a3eM/IEHNSA CUCTEMBI).

OTKpbITbIE MPOBOAALLME YACTN 31EKTPOYCTAHOBKN MOTYT 6bITb UHAMBUAYANBHO 3a3€M/IEHbI FpynnaMu uam
BMecCTe C 06 UM 3/1eKTPOA0M 3a3eM/IEHUSA, OTAENAEMbIM OT 3N1eKTpoAa 3a3eM/IEHUSA CUCTEMBI.

Bce oTKpbITble MPOBOASALLME HACTU, COBMECTHO 3aLiULLEeHHbIE MOCPEeACTBOM TOMO Xe 3aLUTHOro YCTPOWi-
CTBa. flONXHbI ObITb COEANHEHBI BMECTE C 3alUTHbIMU NPOBOAHNUKAMMY C O6LLMM 3N1E€KTPOLOM 3a3eMNeHunsa ans
BCEX BbllleyKka3aHHbIX yacTeil. O4HOBPEMEHHO JO0CTYMNHbIe MPOBOASALLME YaCTW J0/KHbI ObITh COEAUHEHDbI C Of4-
HUM 1 TeM Xe anekTpogom 3azemneHuns (MIK 60364-4-41).

OTAeNbHO OT YNOMSAHYTbIX B 4.3 3aLUTHbLIX YCTPONCTB TaKkXXe NPUMEHUMbI YyNpaBisemble 3aluTHbIe YCTPOii-
CTBa NpuU HanpsXeHun KOPoTKOro 3ambikanna (MOK 60364-4-41).

B uensax c cuctemoit TT, ecnu 3awmnTHOe yCTPONCTBO NpeACcTaBNeHO 3alUTHbLIM YCTPONCTBOM OT TOKa nepe-
rPy3K1. BpeMs OTKNOYEHNA 4N1A BCEro 060pyA0BaHUA O/KHO 6bITh B pedenax 5 c nocne nospexaeHuns. Cor-
nacHo M3K 60364-4-41 3awnTHbIe YCTPOCTBA OT TOKa Neperpy3km NpUMeHUMbI TONTbKO A/18 3aLUnTbl OT KOCBEHHO-
ro KOHTaKTa, B KOTOPOM MMeeTCs Pe3nCTop 3a3eM/IEHNA 0YeHb Manoi BennynHbl Ra

MpumMeuyaHue — Ra— CyMMa COMNPOTUB/EHUS SMIEKTPOAA 3A3EM/IEHNSI U 3ALUMTHBIX MPOBOAHUKOB A5
OTKPbITbIX MPOBOASALLMX YaCTENA.

JonyckaeTcsa BpeMsi 0oTcoeAnHeHns 40 1c npym ncnonb3oBaHUM yCTPOKWCTB OCTATOYHOrO TOKa.

4.3.1.3 CwuctemallT

B cucteme IT (CM. pUCYHOK 4) HUKaKasa To4ka akkyMynaTOpHOU 6aTapen He coefmMHAeTCA HenocpeaCcTBEHHO
¢ 3emneii. Cuctema IT gosxkHa 6blTb M30/1MpOBaHA OT 3EM/TU UM COEAMHEHA C 3eM/Ieli Yepes3 AOCTATOUYHO BbICO-
Kuii umnegaHc (Hanpumep, Yepes yCTPOUCTBO KOHTPOIS U30N1ALMUN).

" OnpegeneHne cM. B M3K 60364-5-54.
21 BBefeHne co CCblkoi no MOK 60364-5-54.
3L OnpepeneHve cM. B MK 60950-1.
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Bce oTKpbITble NPOBOASALLME YACT NPOBOAHUKOB 060pYA0BaHNSA [0/KHbI ObITb 3a3eM/IEHbl UHAUBUAYANb-
HO. B rpynnax uav BMmecTe € 06N M 3/1eKTPOAOM 3a3eMIeHNS Yepe3 3aLliUTHbIA NPOBOAHNK.

OTKpbITbIE NPOBOASLLNE YACTH, 3aLLULLEHHbIe NOCPeCTBOM 06LLero 3almnTHOro yCcTpoicTBa, crnegyeT npu-
COeANHATL NOCPEACTBOM 3aLLUTHbIX MPOBOHMKOB K 06LLeMY 3/1eKTpoAy 3a3emseHuns. OTKpbITbie He3al Ll eH-
Hble NPOBOAALME HaCTN AO/KHbI COEANHATHLCA C TEM Xe 3/1eKTPoAoM 3a3emnenHna (M3K 60364-4-41).

OTAEeNbHO OT NPeAoOXpPaHUTENbHbIX YCTPOICTB, YNOMAHYTbIX B 4.3. ,0NYCTUMO TakxXe UCNo/1b30BaTh U30N5-
LMOHHble YCTPONCTBA KOHTPOISA, MPUTOAHbIE A1 HANPSHKEHUA MOCTOSAHHOTO TOKa.

B cucteme IT oTcoeanHeHne He TpebyeTcs, BO-NePBbIX, B C/ly4Yae NOBPeXAeHUs B 30He OT TokoBeayL el
4acTu 40 He3alW W eHHbIX NPOBOAALLMX YacTell unn go 3azemneHns. KoHTponupytoliee n3onaumo ycTpoicTso
(Npy HanUMuuKn) LO/HKHO NoAaBaTb 3BYKOBOW U/nunu ceetoBoli curHan (M3K 60364-4-41).

Bo-BTOPbIX, OT TOKa Neperpy3kun 40/MKHbI 6bITb MPUHATLI MEPbI NPEeA0CTOPOXHOCTY ANA NpefoTBpalLeHns
onacHbIX YPOBHEW HanpsXeHUsa KacaHua (Hanpumep, oTcoeMHEeHNe C NOMOLLbIO 3alMTHOro YyCTpolicTBa Toka
neperpysku, oCTaToO4HOro TokKa Uan npefoxpaHnuTensHoro yctpoictea) (MIK 60364-4-41).

4.3.1.4 TIpoMexyTOUHble Lienmn NOCTOSAHHOIO TOKa C 3/1eKTPOCoeANHEHNEM K UCTOYHUKY NEPEMEHHOT0 ToKa

CucTembl 3TOT0 TUNa (PUCYHOK 5) CMONb3YIOT, HAaNpUMep, B NPOMEXYTOUHbIX Liensax npeobpasosarteneii
NOCTOSIHHOrO TOKa, Hanpumep B cuctemax UPS. YcTpoiicTBa 3aLlMThl OT TOKa neperpysku Heo6xoaMMbl BO BCeX
npoBoAHMKax, NOABOANMbIX K CBMHLLOBOI 6aTapee.

PucyHok 5 — lMNpeobpasoBatenn ¢ NPOMEXYTOUYHON Lienbio NOCTOSAHHOrO Toka (cuctema IT) (Npumep)
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[lo/MKHO 6bITb 06ECNeyeHo 0TCYTCTBME HA NOMIOCHbIX BbiBOAAX 6aTapen HanpsXXeHns nepeMeHHoro Toka,
cpefHekBajpaTMyHoe 3Ha4YeHne KOTOPOro OTHOCUTESIbHO 3a3eMJ/IEHUA Bbille MakCMMasibHOro 3apsAAHOro Hanps-
XeHuns 6atapen. NS aTOro cuctema NOCTOSAHHOIO TOKa MOXeT 6bITb 06ecneyeHa COOTBETCTBYIOLLUM AaTUYNKOM C
NHAWKATOPOM HEUCMPABHOCTU, KOHTPO/IUPYIOLUM NOBPEXAEHMNE NN pa3MblKaloWwmM Lienb BbIMPAMUTENS.

3alunTHble Mepbl NPefoCTOPOXHOCTU, MPUMEHUMbIE NMPU OAHO- N TPEX(PA3HOM 3N1EKTPONUTAHUN NEPEMEHHO-
ro ToKa, AO/KHbI 6bITb COXPaHEeHbl, €CIN 3TO TEXHUYECKU BO3MOXHO, A5 Llenn NOCTOSSHHOro ToKa U npu Heo6xo-
AVUMOCTMW paclimpeHbl NOCpPeACcTBOM NPUTOL4HbIX BCOMOraTeibHbIX KOMNOHEHTOB TakuM 06pa3om, 4To6bI B CAy-
yae BO3HMKHOBEHUS HEeUCnpaBHOCTUN NPU COMPUKOCHOBEHUY OTCYTCTBOBAas1a OMACHOCTb HaNPsXeHuUs KacaHus,
npesbiwatowiero 50 B npn nepemeHHOM Toke 1 120 B npy NOCTOSAHHOM TOKE, Ha OTKPbITbIX MPOBOAALLLMNX YACTAX
obopynoBaHus.

3awnTHble ycTpoiicTBa OT ocTaTouHoro Toka (RCD's) cornacHo M3K/TO 60755 fo/mkHbl 6bITb TUNA B,
Tepswowme paboTocnoco6HOCTbL NPU NOCTOSHHOM TOKE.

4.3.2 3awmnTta nocpencTBOM Ucnosnb3oBaHnsa obopyaoBaHua knacca lluny nocpescTBOM COOTBET-
CTBYyHOLW e n3onaunm

3awnTy nocpeAcTBOM ABOWHON NN YCUNEHHON N30NALMK cnefyeT UCNONb30BaTh AN 3N1eKTPUYECKOro
060pyf0BaHNS Kak 3aWwmTy o6opyaoBaHmsa knacca llno MK 61140 nnu 3awuty 060pyL0BaHNs C 3KBUBAJIEHTHOW
nsonaumein {M3K 60364-4-41).

4.3.3 3awmta nocpencTtBoM 3/q1eKTpoconapaunmu

Mpy npuMeHeHnn 3alWmnTbl NOCPeACTBOM anekTpocenapaumm no M3K 60364-4-41 NCTOYHUK 3NeKTpocenapa-
umun cnegyeT UCNONb30BaTh Kak MICTOUYHUK NuTaHnsa (M3OK 60364-4-41).

«3KBUBANEHTHbI MCTOYHMK TOKa» No MOK 60364-4-41 — 6aTapes, N30/MpoBaHHas 0T OCHOBHOI 6aTapen.
dnekTpocenapauus A4o/HKHa oTBeYaTb TPebOoBaHUAM K UCMbITAHUAM 3allnTHOM nsonsaunn MIK 60364-4-41.

4.4 3awuta npu NnpasMoOM U KOCBEHHOM KOHTakTe
4.4.1 O6wWwmne NoNoxXeHns

3awunTHbIe Mepbl NPeA0CTOPOXHOCTM, YKasdaHHble B MIK 60364-4-41 ans 6€30NacHOro CBEPXHN3KOro Ha-
npsxeHusa (SELV) 1 3aWjMTHOro cBepXHM3Koro HanpsxxeHusa (PELV). Heo6xo4MMo Ucnonb3oBaTh TONIbKO NPU MOH-
Taxe 6arapen C HOMUHaIbHLIM HanpsXeHnem A0 120 B npn NOCTOSAHHOM TOKe.

OHMN 0O HOBPEMEHHO Y40BNETBOPAOT TpeboBaHUAM MO 3aliuTe Kak Nnpu NpsMOM, Tak U Npyu KOCBEHHOM
KOHTaKTe.

MpumevyaHne — B3TUX CAyyYasx HENPUMEHUMbI TPEGOBaHUS K META/I/IMYECKUM CTENNaxaM 1 Wwkadam ans
6artapeii, ykasaHHble B 4.3.

4.4.2 3awunta npu 6e30NacHOM CBEPXHU3KOM HanpsxeHuun (SELV) nnu cBepxXHU3KOM HanpsxeHuu
(PELV)

3almuTa OT aN1eKTpUYecKoro yaapa obecneymBaeTcs 0HOBPEMEHHbIM COB0AeHNEeM CneayoLmnx ycno-
BWIA:

- UCTOYHUK MUTaHNA oTBeYaeT TpeboBaHuAaM 6e3onacHocTn MIK 60364-4-41 n HagexHo npegoTBpaliaet
npeBbllleHNe 3Ha4YeHNi HanpsXKeHNs Npyu NnepeMeHHOM TOKe B CeTy, yKasaHHbIXx B MOK 60364-4-41 ana NOCTOSH-
HOro TOKa B C/lyyae NoBpexaeHus:

- pacnosioXeHHo ueneli cooTBeTcTBYeT MIK 60364-4-41. 3T0 A,0/KHO 06ecneynBaTb HEBO3MOXHOCTb CO-
efMHeHNs YacTeli NoA HanpsXKeHNneM Uan OTKPbITbIX MPOBOAAWMX YacTelh SELV ¢ yacTamMu noj HanpsixeHnem
WU OTKPbITLIMU NPOBOAALLMMY YaCTAMU APYroi uenu.

Ecnn HoOMWHaNbHOe HanpsXxeHne Npu NOCTOSHHOM TOKe MOHTUpyeMoli 6aTapeun He npeBbiwaeT 60 B. To
COrNacHoO BbileyKka3aHHbIM YC/T0BUSIM 3aLLMTON OT MPAMOTrO KOHTaKTa C YacTAMM NOA HanpsXeHneM MOXHO npe-
Hebpeub (McknoueHns cm. B MOK60364-7-706).

Mpw npeBbIlWEHNN HOMUHA/IBHOTO HanpsXxeHus 60 B npy NOCTOAHHOM TOKe A0/1XHa ObITb 06ecneyeHa 3a-
LWK1Ta OT NPAMOro KOHTaKTa C 4acTAMM Noj HanpsXxeHnem nocpeacTsoMm:

- 6apbepoB UK orpaxaeHuii MMHMManbHOro Tuna 3awutsbl IP2X nnm IPXXB no M3K 60529; nnn

- U30nAuNN, BblAepXuBalL el ucnoiTatenbHoe HanpsxeHne 500 B nepemeHHOro Toka B TeyeHne 1 MuH
(cornacHo M3K 60364-4-41 ansa ueneii PELV): nan

- 3alnTbl NOCPeACTBOM Nperpaj uin paccTosaHus, cneyuanbHo paspeLleHHoro no 4.2 npyM MOHTaxe akky-
MYyNATOPOB B 6aTapen nAns akkyMynsaTOPHbIX NOMeLLeHNii cornacHo M3K 60364-4-41.

8
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4.4.3 3awuta npu yHKLMOHAIbHOM CBEPXHN3KOM HanpsxeHun (FELV) 6e3 3alMTHO 3noKkTpoce-
napaumum

Mpn HOMUHANBHOM HanNpsXeHUn, He npesblwatoiem 120 B NOCTOAHHOMO TOKa, HO HEBO3MOXHOCTMN CO6/110-
AEeHUA ycoBuiA No 4.4.2 HEOB6XOANUMBI:

- XUMUYECKUIA UCTOYHUK IHEPTUN, HE3ABUCUMBII U 3/1EKTPOCENAPUPOBAHHbIN 3alLUTHBIM aBTOMaTn4yec-
KM BblktovaTenem, n/mnu

- COOTBETCTBYIOL,asi KOMNOHOBKA Lenei (Hanpumep, coeguHeHne NPOBOAHMKA C 3aLUTHLIM MPOBOAHUKOM
nepBUYHOI Lienn), a Takke A0KHbI 6bITb MPUHATLI MEPbI NPEAO0CTOPOXHOCTM N0 o6ecneyeHnto 6e30nacHoCTy OT
NPAMOToO 1 KOCBEHHOTO KOHTaKTa.

3alwmTa oT NPAMOro KoHTakTa 40/xHa 6bITb 06ecneyeHa NoCpeCTBOM.

- U30/151L MK, KOPPeNupytoLL et no kpaliHeil Mepe € yKa3aHHbIM HU3KMM UCMbITATe/IbHbIM HaNpsHkeHnem B
nepBUYHOI Lenu, nan

- 6apbepoB UK orpaxaeHuii, obecneynBarLLMx MUHUMaNbHY 3awmnTy IP2X nnn IPXXB no M3K 60529.

Be3onacHOCTb OT KOCBEHHOIO KOHTaKTa flo/XHa 6bITb 06ecneyeHa NocpeacTBOM:

- COeANHEeHNSI OTKPbITbIX NPOBOAALWMX YacTel 060pyA0BaHNSA C 3aLMTHBIM NPOBOAHWKOM NEPBUYHOI Lienn
npu NCNOMb30BAHNMN OQHON U3 NpeAOXPaHNTENbHbIX Mep. OnucaHHbiX B M3K 60364-4-41. nm

- COeJMHEHNS OTKPbITbIX MPOBOAALLUX YacTeli 060pyA0BaHNA C HE3a3eMEHHbIM 3KBUBANEHTHbIM COeANHe-
HMEM NEPBUYHOI LLENW NPU NPUMEHEHUIN 3aLLMTHON 31eKTpocenapaymm B COOTBETCTBMM ¢ MOK 60364-4-41.

5 PazbeguHeHue v otaenieHve

Ons oTcoeAvHeHus 6aTapeil 0T BCEX IMHUIA BXOAALWMUX M UCXOASLLUX Lieneli N 0T NoTeHLMana 3a3emMeHns
[O/MKHBI 6bITb NPEAYCMOTPEHbI COOTBETCTBYIOLME YCTPONCTBA. DTUMM YCTPONCTBAMU MOTYT GbITh:

- NpepbiBaTeNV Lenu, BbikNlYaTenu;

- LWUTENCEbHbIE PA3bEMbI U PO3ETKU;

- CbeMHbIe M/aBkve NpefoXpaHnTeny;

- COEMHUTENbHbIE NEPEMBIUKY;

- cneuuanbHO CKOHCTPYMPOBAHHbIE 3aXKNUMbI.

YcTpoiicTBa fAo/MKHbI 6bITb NPYMEHNMbI 7191 NOCTOSIHHOTO TOKa U 06ecneynBaTh HEO6X04UMOE paccTosiHne
COFNIacHO COOTBETCTBYIOLLEMY CTaHAAPTY.

6 MpegoTBpalleHne KOPOTKUX 3aMbIKaHWUI 1 3almTa oT ApYrux achdeKkToB
3/1eKTPMYECKOro Toka

6.1 O6wwme nonoxeHus

Kpome onacHOCTW 3M1eKTPMYEecKoro yapa anekTpuyeckunii Tok B 6atapeliHbix cucTemax MOXeT npeacras-
NATb Apyrve onacHocTu. 9TO BO3MOXHO BCAeACTBUE NPOXOXAEHNSA TOKOB 0YeHb 60/bLUMX 3HAYeHWIi Npu NoB-
pexAeHUn N HEBO3MOXHOCTU BbIK/TIOUYEHUSI HAMPSHKEHNS Ha NOIOCHbIX BbiBOgax 6aTtapen (cM. MOK 60364-4-41,
M3K 60364-5-53).

CTolikocTb 6aTapen Kk Tokam 60/bLINX 3HAYEHWIA, NPeBbILWALWNM AONYCTUMbIE, AO/KHA 6bITb 06ecneyeHa
3alyMTOl OT TOKOBbIX Neperpysok. MnaH 3awnTbl OT TOKOBLIX MEpPerpy3ok Ao/HKeH npegycMarpmeaTh 605ee Ha-
OEXHYI0 3aliuTy OT KOPOTKOro 3aMblkaHUs, YeMm 3aluta OT Toka KOPOTKOro 3aMblkaHMa 6aTapeun, ykasaHHas,
Hanpumep, B M3K 60896-21 (nogpasnen 6.3) 4NA CBMHLOBO-KMCNOTHbIX 6aTapeil C peryinpyoLwmm knanaHom.

6.2 KOpOoTKMO 3aMblKaHuns

Bo3moxeH cnyyaiiHblii ¥ HEKOHTPOIMPYEMbIi Pacxof akKyMy/iMpyeMoi a1eKTPUUEeCKOo aHeprumn akkymyns-
Topamu uin 6atapesamu BCieACTBME KOPOTKOTO 3aMblkaHUS MOIOCHBIX BbIBOAOB. BenefcTBme 3HaUnTeNbHOM aHep-
rMn. reHepupyemMoii TOKOM 60/bLUNX 3HAYEHWUIA, BblJe1ieMoe Npu 3TOM Ten10 MOXeT cTaTb NPpUYMHOL pacnnasne-
HWSA MeTasnna, UCKpbI, B3pbiBa U UCNApPeHNsA 3NeKTponTa.

TokoBeAyLlMe 4acTu 1 BbIBOAbLI 6aTtapen JO/MKHbI BbIAEPXUBATb MEXaHNYECKYI0 HArpy3Ky 1 NpOTMBOCTOATb
371EKTPOMArH1THbIM CU1am BO BPeMS KOPOTKOTO 3aMblKaHus.

Bce coefnHeHVa [0 NNaBKoOro npegoxpaHnTens 6atapen Ao/KHbI o6ecneunBaTb HEBO3MOXHOCTb KOPOTKO-
ro 3aMblKaHWUs MPK /H06bIX YCI0BUAX.
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Tun pacnonioxeHnsa He3al N eHHbIX YacTel npoBogHnKa cM. B MOK 60364-4-43. M3K 60364-5-53. Ans
pacuyeTa ToKka KOPOTKOro 3aMblkaHns 6aTapen pekomeHayeTcs obpawatbes K MOK 61660-1 1 MOK 61660-2. a
Takxe K MOK60896-21 (nogpasgen 6.3).

M3onauma gonxHa NnpoTMBOAeNCTBOBaTL BO3AENCTBUAM OKpYXaloLLeinl cpefbl B YacTu TemnepaTypbl, Blax-
HOCTW. MblNN, Ta30B, Napa u MexaHN4Yecknx Harpy3ok. Tam. rae HeT n30a5LuUu NOJTICHbIX BbIBOAOB U MPOBOAHU-
KOB. cnegyeT Ncnonb3oBaTh NPy TEXHUYECKOM 06CNYXUBaHWUW TONbKO N30/IMPOBAHHbI/ UHCTPYMEHT.

Mpu pa6oTe Ha 060pyAOBaHMM NOA HANPSXEHNEM NCNOMb30BaHNE COOTBETCTBYIOLWUX METOAUK paboTbl No
M3K 60900 1 n30N1MPOBAHHOTO MHCTPYMEHTA CHU3UT PUCK TENNECHOTO NOBPEXAEHMNS.

6.3 NMpepoxpaHNTeNbHble MePbI NPY TEXHUYECKOM 06CNYXNBAHUN

B Xxofe TeXHNMYeCcKoro 06CnyxxmBaHua onepaTopbl MOryT NPUGANXKaTLCA K akKyMyNATOPHbIM cuctemam. Mep-
coHan. paboTatwLwmii c 6aTapeei unm okono 6atapen, 4OKEH ObITb KOMNETEHTHLIM A/151 BbINOMIHEHUS Takol pabo-
Tbl M NOAFOTOBMEHHBIM NO HEOGXOANMbBIM U NOOLIM CNeLManbHbIM MeToANKaM.

[ANna MUHMUMU3ALMIN pUCKa TENECHOTO NOBPEXAEHNA B KOHCTPYKLMN aKKyMYIATOPHOW CUCTEMbI fO/KHbI 6bITh
npefycMOTPEHbI:

- KPbILLKMW MOOCHbBIX BbIBOAOB 6aTtapen, No3BoNsA0LLMe NPOBOANTL NOBCEAHEBHOE TEXHNYECKOe 06CnyXu-
BaHue;

- MUHUMabHbI KOHTAKT C 4acTAMU NOA HaNpPsHKeHNeMm;

- MUHMManbHoe paccTosiHne 1.50 M Mexay Hen301MPOoBaHHbLIMU NPOBOAALLUMY YacTAMU 6aTapeun, Umeto-
WMMKM noTeHuman, npesblwatowmnii 120 B NOCTOAHHOIO TOKa (HOMUHaNbHOE HanpsXxeHue);

- NNaBkMe npefoxpaHuTenu, npefoTepallatle KOHTaKT C 4yacTAMU NoJ HanpsXXeHneM.

[lo Hayana paboTbl BCE NNYHbIE MEeTaNINnYeckme npeamMeTbl 40/MKHbI O6bITb CHATBI C PYK. 3aNACTbA U WeN.

[na akkyMynsaATOPHbIX CUCTEM C HOMUHANbHLIM HanpsXeHnem cebiwe 120 B nocTOSAHHOrO Toka Heo6xoau-
Ma M30/1MpOBaHHas 3aluTHasa oAexaa u nokanbHble N30/1IMPOBaHHbIE MOKPLITUA 418 NpeAoTBPpaLlleHNa KOHTakTa
nepcoHana ¢ NosIoM UK 4acTAMM, CBA3AHHBIMM C 3eMIIEN.

Mpu HaxoxaeHUn 6atapeli Nnoa TOKOM He AonyckaeTcsa NPOU3BOAUTb HU COeAUHEHNE, HN pa3beuHeHne
6artapelii. Mpexae Bcero He06xo04MMO OTKIOUYNTL GaTaper oT ceTu.

Mpu ncnonb3oBaHUU NNABKUX NPefOXpaHUTesieli BAHTOBOIO TUMa NOJTKCHbIE BbIBOAbI 6aTapen f0/TKHbI ObITb
COefIHEHbI C HUXXHUM KOHTaKTOM.

MnaBkne NnpefoxpaHUTeNn BUHTOBOIO TUNA HE peKOMeHAYyeTCs UCMNO0b30BaTh TaM. rae 06a NoNtCHbIX Bbl-
BO/la OCTalTCA NOJ HAMPsHXEHWEM Mnocsie yaaneHnsa naaskoro npefoxpaHutens, Hanpumep B napansefnbHblx
cuctemax 6atapeii.

Batapen  MoOryt O6biTb OCHaleHbl MJamMeracuTesibHbIMW BEHTUNALUOHHBIMKM npobkamu  (CMm.
M3K 60050-482:2004,482-05-11) BO n3bexaHne BHyTPEHHNX B3PbIBOB, BbI3BAHHbIX HAPYXXHbIM OTKPbITbIM Naame-
HEeM UAN NCKPOIA.

Mpwn akcnnyataymm 6atapen ¢ HOMUHANbHbIM HanpsxxeHnem cBbiwe 120 B NOCTOAHHOrO TOKa npegnaraetcs
pas3fenaTtb Ha cekuyumn, nmerlwmne HanpsxeHune 120 B (HOMWHaNbHOE) MOCTOAHHOIO TOKA U MeHbLUe.

MpumeuaHune 1— [pynapaniensHOM NOLCOEAUHEHUM GaTapeil K 3apsifiHbIM YCTPONCTBAM C MOMOLLbHO
OTKPbITbIX KOHTAKTOB A0/KHbI 6bITb NMPEAYCMOTPEHBI NaBkue NPeAOXPAHUTENN U MPOMEXYTKN.

MpumeyaHne 2— PekomeHayeMmblit cTaHAapT — M3K 60900.
6.4 TOKM yTeuku

Bo nsbexaHue prcka BocnaameHeHNs UK KOPPo3un cnefyeT cofepxarb 6arapen YACTbIMU U CYyXUMU.

Batapewu ¢ perynmpytowmm KnanaHom, yctTaHaB/iMBaeMble B 30HE MOBbIWEHHOTO AaB/IeHNs, JO/IKHbI Y/10B-
neTteopsATb TpeboBaHnaMm M3IK 60896-22 (nogpasgen 6.5) no 3awmnte 3a3eMNeHNs 0T KOPOTKOrO 3aMblKaHUS.

[na npotuBogeiicTBMA BO3AeNCTBUAM OKpYXaloLlei cpefbl, TaKUM Kak Temnepartypa, B/1aXHOCTb, MNblfb,
ras, nap U MexaHu4yeckue Harpyskum, MMHUMabHoe CONPOoTUBIIEHNE N30NALUN MEXAY Lenblo 6aTapen v apyruMu
N0Ka/IbHbIMUW MPOBOAALMNMUN HACTAMU JO/KHO 6bITh 60MbLIe, Yem 100 Om Ha 1 B (HOMUHanNbHOE HanpshkeHne
6arapeun).

Mepep npoBegeHnem UcnbiTaHUsA 6atapes 4o/HKHA 6bITb U30/IMPOBaHA OT MOHTaXHOro Kpenexa. Mepep
nposegeHnem N60ro ncnbiTaHusa NPOBEPAKT Ha/ZIYMe oNacHOro HanpsXXeHua mexay 6aTapee|7| N CONPSAXEHHbIM
CTeNNaXoM Uau orpaxaeHnem.

Bartapesa gonxHa 6bITb M30/MpOBaHa OT BO3/AENCTBUIA BHELIHEro Toka yCTaHOBKOW 3a3emsieHus [0
McnbITaHUA.

o
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7 Mepbl NpPeaoCTOPOXHOCTU MPOTUB Yrpo3 B3pbiBa

7.1 Ta3oBblAgenioHne

Bo Bpems 3apaja, 3apsifja Bo (h10TUPYIOLLEM pexXuMe 1 Npu nepesapsje NPONCXOAUT BblAe/IeHNe ra3os 13
BCEX BTOPUYUHbIX aKKyMYNATOPOB 1 6aTapeil, ncknoyan ra3oHenpoHuLaemMble repMeTUUHbIe akKyMynsaTopbl. 3TO
pe3ynbTar 3/1eKTposn3a Bofbl Npu Toke nepesapsga. O6bpasyowmecs rasbl — BOAOPOA U KUcnopog. MNpu BbI6pO-
Ce X B OKpyXatoLLyto cpefy BO3MOXHO 06pa3oBaHune B3pbIBOONACHOW CMecu Npu NpeBbIleHNn 06 bEMHOM KOH-
ueHTpauum sogoposa 4 % B Bo3gyxe.

Ecnu amuccunsa rasa, onpegensemas 3kCnepumeHTasibHO Npy CTaHAapTHOM UCTbITaHUW 6aTapen, byfeT Huxe
yCTaHOB/IEHHON B HACTOALWEM cTaHapTe, Tpe6oBaHUA No pacyeTy BEHTUAALUN AOMYCKAETCS He NpUHUMaTh. Ecnn
3KCNepuMMeHTasbHble 3Ha4YeHNA IMUCCUM ra3a NPeBoCXoAAT YCTaHOB/IEHHbIE HACTOAL MM CTaHAapToM, TpeboBa-
HUS K BEHTU/IALWMN Y)KeCTOYaloT.

Mpu 4OCTUXEHUN NONHOW CTENEHN 3aPSAXEHHOCTH akKymMynaTopa cornacHo 3akoHy ®apages npomcxoaut
371eKTpoNmn3 BoAbl. [pu cTaHAapTHbIX ycioBusx, T.e. npu 0 °C n 1013 rMa (cTaHaapTHble TemnepaTtypa naasne-
HVe. NpuHATbIE MeXAyHapoAHbIM CO030M TEOPETUYECKON N NPUKNaAHOK XUMKK):

- npu npoxoxaeHun 1A 4y npoucxoamt pasnoxeHve 0.336 rH20 Ha0.421H2+0.21102:

- 3A\y TpebyeTcs Ha pasnoxeHue 1cm3(1 r) H20:

- npun 26,8 A 4 npoucxoauT passioxeHme 9r H20 Ha1lrH2+8r0 2

Mpu npekpaweHnn paboTbl 060pyfoBaHNSA AN 3apaja BblgefieHe N3 akKyMynaTOPOB MOXET cumTaTbCs
3aKOHYEeHHbIM B TeueHne 14 nocne BbIKIOYEHNA 3apAAHOTo ToKa.

7.2 Tpe6oBaHUA K BEHTMAALUM

Lienb BEHTUNALNM — NOAAEPXKAHNE KOHLLeHTpaLun Bogoposa Huxe 4 % (06beMHbIX) B MECTax pacnosioxe-
HUs 6aTapew, T. e. HUXe nopora B3pbiBa (LEL) Bogopoza. MecTa pacnosioxXeHus n orpaxaeHusa 6atapen cumtarT-
csl B3pbIBO6GE30MacHbIMU NPU COXPaHEHUM KOHLeHTpaL My BoLopoAa HUXe 3Toro npesena 6e30nacHoCTu npu ec-
TeCTBEHHOM NN MPUTOYHON (MCKYCCTBEHHOI) BEHTUNALUN.

MWHUMaNbHY CKOPOCTb BO3AYLIHOrO NOTOKa. M34. A48 BEHTUASLUN B MECTax pacnosiokeHus 6atapeu
UK akKyMysiTOPOB BbIYUCASOT N0 hopmyne

Q=v g s n /reamC, *10'3 1)
rpe Q — BEHTUNALMOHHbLIN BO3AYLWHbIA NOTOK. M!/y;
v — Heobxoaumoe pasbassieHne Bogopoga v = *100N %A = 24;
g — 0.42 -10 VA-4— BenunuunHa, obpasyoLian Bogopoa,.
MpumeuyaHune — Pacuet npu 25 "C. npu 3Ha4YeHnn g 0 X npumMeHsiioT koadpdmumeHT 1.095;

s — obwunin koadhumumeHT 6esonacHocTu; s =5:

N — KO/MINYECTBO akKyMy/IATOPOB;
/| — ToK. 06pasyloumnii ras. MA. Ha HOMUHA/IbHYIO EMKOCTb. A U. 17151 TOKA 3apsiga BO (NIOTUPYIOLEM Pexu-
me /., W1 TOKa yCKOPEHHOro 3apaaa /, ...

C,, — emkocTb CULBUHLOBO-KNCNOTHbLIX akkymynatopos. A 4, U,= 1.80B/akxymynatop npn20°C uam em-
KocTb Cs HUKEeNb-KaAMUEBLIX akkyMynisaTopoB. A u. U(= 1.00 B/akkymynsitop npu 20 °C.
MpuV q s -0.05mMIA 4 hopmyna BbIHUCNEHUA BEHTUIALNOHHOIO BO3AYLIHOIO NoToka. M3, BbIrNA4UT
Kak

0=0,05mn mln, «C, 10-3. 2)
Tok /lay o6pasytowmnii ras. MA/A y, onpegensioT no opmyne

* AdnoTtup Mybl.aapsag T Ns* (3)
rae /elwp— TOK 3apsaga Bo h/1I0TUPYIOLWEM PeXuMe NPy NOTHOCTbI0 3apPSXXEHHOM COCTOSHUN U ONpefesieHHOM
Hanps)keHuun 3apsga B 6ydpepHom pexume npu 20 °C;
/.. MIBA— TOK YCKOPEHHOrO0 3apsifa npy NOSIHOCTbIO 3apPSAXXEHHOM COCTOSAHUMN U YCTAHOBIEHHOM HanpsXeHun
yckopeHHoro 3apsaga npu 20 °C;
/4 — K03 PULMEHT ra3oBblfeNeHNsA. YaCTb TOKa NPV MOJTHOW 3apsAXKEHHOCTW. 06pasyloLLero BOAOPOS;
7  — KoadhpuuUmneHT 6e30nNacHOCTU 415 3alMTbl OT NOBPEXAEHUS akKyMyIaTOPOB B psije 6aTapeii n nsHo-
LEeHHOW 6aTapewn.
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MpW OTCYTCTBUU MHOV MHG OPMALUM OT U3TOTOBUTENS NPEANOUYTUTE bHbIE 3HAYEHNUs Ans /dronpu c
BCMOMOraTe/IbHbIMU AaHHbIMW NpuBeaeHbl B Tabnuye 1.

Ta6nunya 1— 3HayeHus Toka / Npuv 3apage ¢ NOMOLLBH 3apaaHbIX YCTPoicTB ¢ /U nnmn U (CM. npuioxeHune A)

ONeMeHTbl C BEHTHU-
OnemeHTbIOL C

n NAUNOHHBIMN OTBEP- 3nemeHTbl VRLA BEHTUNALUOHHbBIM I
apamerpel CTUSAIMU CBUHL0BO- CBUH .
UOBO-KUC/IOTHBbIX
KUCNOTHbIX 6aTapem 6aTapeM OTBEDCTMRMM6HMKGHT
Sb<30/0> KagMmunesbl X atapeun
KoadbdpmupmeHT rasosbigenerus rasa fq 1 0.2 1
KoadhchnupmeHT 6e3onacHoCTM BblaeneHuns Tasa
(Bitovan 10 % noBpexaeHHbIX 3/IeMEHTOB U
cTapeHue) 5 5 5
HanpshxeHve 3apaga Bo (hIOTUPYIOLLEM PeXu-
Me L/dnovpG. B/akkymynsitop 2.23 2.27 1.40
TUNnuHbIA 3apsgHblil TOK BO (hI0TUPYHOLLEM
pexume /cprovp- MA/A-Y 1 1 1
Tok (Bo dhnoTupytowem pexume) /ral MA/A-Y
(npy ycnosusx 3apsiga Bo (OIOTUPYIOLLLEM PeXu-
Me TOK. He06X0ANMbIN ANS1 BbIYNCIEHWSI BO3AYLL-
HOro MoToKa) 5 1 5
HanpseHune yckopeHHoro 3apsga Ll cragxac|-
B/akkymynstop 2.40 2.40 1.55

TUNNYHBIA TOK YCKOPEHHOro 3apsga /M K,aw .
MA/A-Y 4 8 10

Tok (yckopeHHoro 3apsga) 11al, MA/A-u (B ycno-
BUAX YCKOPEHHOro 3apafa TOK. Heob6XoAWMbIN
[ANA BblYACNEHNSA BO3AYLUHOMO NOTOKA) 20 8 50

) B cnyyaB BbICOKOro coAepXaHus cypbMbl (Sb) He06X04MMO YTOUHUTL COOTBETCTBYIOLLME 3HAYEHUS Y N3rOTO-
BUTENS.

b) B cnyyaB anemeHToB NiCd pekoMOUHALMOHHOMO Tvna HeobXxoAMMO MPOKOHCY/IbTUPOBATLCS C U3roToBUTE-
nem.

C) HanpspkeHue 3apsifa BO (h/IOTUPYIOLLEM PEeXUME U HampshkeHWE YCKOPEHHOro 3apsja MOryT MEeHSITbCS C
yAenbHbIM BECOM 3/1EKTPO/IMTA B CBUHLLOBO-KMCIOTHBIX akKyMynsaTopax.

Tok 3apsifa BO (h/IOTUPYIOLLEM PEXMUME 1 TOK YCKOPEHHOTO 3apsija yBE/IMUMBAKOTCS C POCTOM TeMNepaTypsbl.
PesynbTar yBe/IMYeHns TemnepaTypbl ,0 Makcumym 40 GC oTpaxXeH B 3HaueHusx Tabnuubl 1. B cnyyae ucnosb3o-
BaHMA PEKOMOBUHALMOHHBIX BEHTUNALMOHHBIX NPO6OK (KaTanmsaropa) BO3MOXHO YMeHbLLIeHne Toka razoo6paso-
BaHusa /,JIL A0 50 % 3HAUYEHWiA, yCTaHOBNEHHbIX 419 aKKYMYNSITOPOB C BEHTUASAILMOHHBIMU OTBEPCTUAMMU.

MpumeyaHne 1— 3HaueHMs ToKa HEMPEPLIBHOTO M YCKOPEHHOrO 3apsifa YyBe/MuuBaloTcsa BMecTe C
TemnepaTypoii. 3HauYeHWs NOCNeACTBUA NOBbLILEHWSI TemnepaTypbl o MakcuMyma 40 'C npefctasneHbl B Tabnuue 1.

MpumeyvyaHue 2— Mpu UCMOML30BAHUM BEHTUASLIMOHHBIX NPOGOK NPY PEKOMBUHALMM Ta3a TOK BbIPaGOTKY
rasa /,a, MOXET 6bITb CHUKEH 10 50 % 3HAYEHWs A1 KnanaHHbIX akkyMy/ISTOPOB.

MpumevaHune 33— TpeboBaHMA KO6GbEMY BEHTUIMPYEMOrO BO3Ayxa, Hanpumep Ana asyx psgos 48 B VRLA
aKKyMysiATopoB ¢ 10-4acoBOil eMKOCTbi0 120 A-4. NpW HEMpepbIBHOM WM YCKOPEHHOM 3apsfe, PacrosfioKeHHbIX B 0f-
HOIi aKkKyMynAaTOPHOI KOMHaTe WM B Of4HOM 6aTapeiiHoM Lwkady npu paboymx ycrnoBusx:

- paboTa TOJIbKO B YC/IOBUSIX HEMPEPLIBHOIO 3apsja.

0=0.05+24 m1 m120+0.001 = 0,144 M3y Ha pagwam 288 n/u B obLEM:

- paboTa TOJIbKO B YC/IOBUSIX YCKOPEHHOTO 3apsija:

O=0.05m24 w8 »+120+0,001 = 1.15 M34 Ha psguam 2300 n/uy B obLeM.

7.3 EcTecTBeHHasa BeHTUNALUA

KonnyecTBO BEHTUISALMOHHOIO BO3AYLIHOrNO NOTOKA J0/XKHO 06ecneynBaTbCs NOCPEACTBOM €CTeCTBEHHOM
(NpeanoyYTUTe NbHbIN BapUaHT) UK NPUTOYHON (MCKYCCTBEHHO) BEHTUAALUN.

12
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AKKYMYNATOPHbIE MOMELLEHUSI UM YUYACTKU C ECTECTBEHHOI NPUTOUHOI 1 BLITSXKHOM BEHTUNsILME BO3AyXa
[O/MKHBI UMETb MUHUMa/IbHO CBO60AHYI0 N10Wab OTBEPCTUSA, BblUMCASEMYIO N0 (hopmye

A =28 .0. (4)

rne A — cBo6ofHas nnaowanb 0OTBepCTUs 4718 BNycka BO3AyXa U OTBEpCTUA A5 BbiNycka BO3Ayxa, CM1;
O — CKOpPOCTb BEHTW/IALMOHHOTO NOTOKA CBOGOAHOTO BO3yXa. M7y.

MprmMmeuyaHne — [Ns 3TOrO BbIYNC/IEHNSI CKOPOCTb BO3Ayxa npuHuMatot 0.1 m/c.

OTBepCcTUs AN BNycka BO34yXa U OTBEPCTUS A8 BbINYCKa JO/KHbI GbITb PACMOJIOXEHbI B MECTaX A/
CO34aHUs caMblX NOAXOASLMNX YCNOBUA 06MeHa Bo3ayXa:

- OTKPbITbIX HA MPOTUBOMOJIOXHbIX CTEHKAX;

- MpU OTBEPCTUSIX HA OJHOI U TOW Xe CTEHE MUHVMMa/IbHOE pacCTosiHUE 2 M.

BaTtapew, MeloLL e A5 BbIX04a BOAOPOAA LLEHTPaIM30BaHHY0 CUCTEMY B KpblLLKe Uau Tpy6Ky, B Lensax
6€30MacHOCTU He A0/IXHbI 3aKPbIBATLCS HU MPY U3TOTOBIEHWM, HU MPU UCTIbITAHUU. Takum 06pa3om, HacToSITENTbHO
pekoMeHAyeTcs cobnoatb TpeboBaHWs HACTOSILLEro CTaHAapTa, 0COGEHHO pasfena 7. Kacalowerocs BeHTUS-
LM KOMHAT 1 WKag 0B, B KOTOPbIX YCTAHOB/IEHbI GaTapen.

7.4TIpuHyanTENbHAA BEHTUNALNA

Mpu HEBO3MOXHOCTM MONYYEHNUS AOCTATOYHOrO BO3AYLWHOMO NOTOKA Q NOCPEACTBOM €CTECTBEHHOW BEHTU-
ALK U NPUMEHEHUN NPUHYANTENbHOW BEHTUASLUN 3apsifgHOe YCTPOICTBO J0/KHO 6/10KMPOBATLCS C CUCTEMOIA
BEHTUMIALUU UM JOKEH GbiTh BK/TOUEH CUTHANN3ATOP A5 06ecnedeHns Heo6X04MMOro BO3A4yLLHOIo NoToKa ANs
BbI6GPaAHHOrO pexuMa 3apsga.

B034yX, BbIXOAAL NI U3 aKKyMYNSATOPHOTO MOMELLEeHUs, [O/DKEH BbiNycKaTbCs B aTMocdepy 3a npegena-
MU 34aHUS.

7.5 Pexunmebl 3apsaga

OO6bIYHbIV pexum 3apaaa 419 cTauMoHapHbix 6atapeil — 3apsj NOCTOSSHHbIM TOKOM/MPY MOCTOSHHOM Han-
pshxeHun (xapaktepucTtuka IU, cm. A.3 npunoxeHus A).

Tam. rge ucnonb3yloTcsa Apyrue Metofbl 3apsja, a He xapaktepuctuku 1U nnn U B npegenax, ykasaHHbIX B
Tabnuue 1. Bo3AyLWHbIM NOTOK O 4719 BEHTUAALMUN cieayeT U3MepATb COrTacHoO MakCUMaibHOMY BbIXOAHOMY TOKY
3apsagHoro yctpoiictaa. MNMpu ncnonb3oBaHnn 3apsafHOro ob6opyaoBaHus ¢ yb6biBatoLLeil xapakTepucTukon npm
pacuyeTe He06X04MMO MUCMNO/b30BaTh 3HAYEHE KOHEYHOrO 3apsiJHOro Toka, Hanpumep 25 % HOMUHaIbHOTO TOKa
3apsAfHoro ycTpoiictea.

MpumeyaHune — 3apsagHoe yCTPOICTBO C yObIBaKOLLE XapaKTeprucTUKoli — 3apsgHoe yCTpoicTBO A1 3apsja
npy NOCTOSIHHOM COMPOTUB/IEHWUW C NaAAtoLLEell CUNOI TOKa NPW YBEIMYEHUN HaNpPsHKeHWs1 BCAeACTBME NMOCTOSHHO BO3-
pacTaroLieil 3apshkeHHOCTV batapeu.

7.6 Nepe3apsag HUXe 4ONYCTUMbIX YCNOBUI

Hapsagy c ApyruMu ycnoBmsMu MOXeT BO3HWUKHYTb, Hanpumep, HapyLieHre paboTocnoco6HOCTH 3apsaAHOro
yCTpoiicTBa, N3-3a KOTOPOro 6aTapesi MOXeT BbiNyckaTb 60/1bLIee KOMYECTBO rasa, Yem To. Ha KOTOpoe paccyu-
TaHa BeHTUNAUMA. [lo/KHbI 6bITb 06ecnedeHbl Mepbl NPeA0CTOPOXHOCTY NPOTUB HapyLLUeHNs pa6oTocnoco6HOCTH
3apaAHOro ycTpoiicTea, HanpyvmMep NocpecTBOM aBTOMaTUUYECKOr0 pa3beAVHEHNS NUTAHUS 3apALHOT0 YCTPOii-
cTBa. AlbTEPHATUBHO BEHTUIALMSA f0MXKHA 6bITh paccynTaHa Ha COOTBETCTBME MaKCMMasibHOMY TOKY 3apsiHOro
ycTpoiicTBa.

7.7 HenocpepacTBeHHasa 6n1u3ocTb k baTapee

B HenocpeacTBeHHON 61130CTM K 6aTapee He Bcerga o6ecneynBaeTcs CHUXEHNE KOHLEHTPaL MM B3pbiBO-
onacHbIX ra3os, N03TOMy Heob6xoAnMMo cobngaTe 6€30nacHbI BO3AYLHbIA NPOMEXYTOK, B npegenax KoToporo
3anpeliaeTca NpYMMeHeHne NCKPoo6pa3yLLMX NI packaseHHbIX YCTPOWCTB (MakcumanbHas TemnepaTypa no-
BepxHocTn 300 CC). incnepcusi B3pbIBOONACHbIX Fa30B 3aBUCUT OT CKOPOCTY Fa30BbIAEIEHNSA U BEHTUNSILUN OKOJI0
MCTOYHMKA BblAeneHus. na pacyeta 6€30NacHOro pacctosiius d 0T UCTOYHUKA BblAeNeHns NPUMeEHSOT hopmyny
(5). npegnonaratwLyto nosycepryeckyro gucrnepcuio rasa. besonacHoe paccTtosiHve d, MM. MOXHO Takxe npu-
HUMaTb Mo pucyHKy B.1 (npunoxeHune B). MoapobHyto nHopmaLuio o pacyeTe 6€30MacHOro paccTosiHUA CM. B
npunoxeHun B.

d =28.8377"7+3c7.MM. (5)

rae /1bl— Tok, o6pasyownii ras. MA/A u;
Cn — HOMUHaNbHas eMKoCTb. A u.
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MpumMmeyaHune — Heobxogumoe GesonacHoe paccTosiHne d MOXeT GbITb AOCTUTHYTO NOCPEACTBOM MUCMO/b30-
BaHVS pasfennTenibHOl neperopoakv MeHady 6atapeein 1 UCKPOOGPa3yHOLLMM YCTPOWCTBOM.

Tam. rae 6aTapen COCTaBNSAT HEOTbEMIEMYIO YACTb CUCTEMbI 3HEProcHabXeHus, Hanpumep cuctema UPS.
6e3onacHoe paccTosiHne d MOXeT 6blTb YMEHbLUEHO COr/TacHO pacyeTy Win M3MepeHnam nsrotosutesneil o6opy-
foBaHus. CKOPOCTb BEHTUSALMN fO/XHA 06ecneynBaTh OTCYTCTBUE B3PbIBOONACHOCTM cTabunusayueii cogepxa-
HUSA BogopoAa He 6onee 1% (06beMHbIX) M € y4eToM KoadhduumeHTa 6€30nacHOCTM NPY NOTEHLMATbHOM UCTOY-
HUKe 3aXuraHus.

[nsi MOHOGNOYHbIX 6GaTapeii BbIXO ra3oB onpeAensitoT N0 YACY akKyMyIATOPOB M. COeNHEHHbIX e JUHOW
BEHTWU/IALMOHHOWM CUCTEMOI B KPbILLKE NN Yepes TPybKy, Npy 3TOM Mpy pacyeTe 6€30MacHOro paccTosaHNa 3Have-
Hne eMKocTu onpegensoT kak C,=n C, MOHOG/I04YHON 6aTapeu.

7.8 MpepoTBpalieHue afnekTpocTaTuyecknx pas3psaos npu paboTte ¢ 6atapesamu

He gonyckatTcsi ogexaa u 06yBb, CNOCOGHbIE HAaKanIMBaTh 3IeKTpocTaTuyeckuii 3apag [cM. Takxe 9.2,
nepeuuncnexue f)].

[na ouncTkm 6aTapen Heo6x04MMO NCNOb30BaTb a6COPOMPYHOLLYIO TKaHb, CMaYuBaEMYIO TOJIbKO BOAOWA.
Lpyrve ouvuiawouime fo6aBkM MOTYT MPUBECTU K HAKOMJIEHUIO CTATMYECKOro 3apsja Wav NoBpeanTb Gaku
6arapeil.

8 3nekTponut. Mepbl NPesoCcTOPOXHOCTHU

8.1 DnekTponuT 1 BoAa

D1eKTPOSINT, UCNOb3YEMbI B CBUHLOBO-KNCOTHbIX 6aTapesx. — BOAHbIA pacTBOP CEPHOW KUC/IOTbI. DNEKT-
poNuUT, NCNOMb3YEMbI B HUKENb-KaAMUEBbIX 6aTapesax. — BOAHbIN pacTBOP rMAPOOKUCH Kanus.

[Na NpuUroToB/IEHNA 3/1EKTPOIMTA HEOBXOAMMO NCNONb30BaTh TONIbKO ANCTUIIMPOBAHHYIO UMK iIeMUHeEpa-
NN30BaHHY0 BOAy.

8.2 3awmTHaa ogexnaa

Bo n3bexaHune TeNECHOTO MOBPEXAEHNS OT GPbI3T 3/1EKTPONUTA NPY 06PALLEHUN C INEKTPOUTOM U/MNK
aKkKyMynsTopamu unm 6atapesiMun ¢ BEHTUSLMOHHBIMW OTBEPCTUSIMU C/ielyeT UCMO/b30BaTL 3aLUTHYI0 0eXay:

- 3aWUTHLIE OYKU UM MACKW ANS T1a3 UK NNLA;

- 3alyWTHbIE NepyaTkn U hapTykn ANs 3aWUTbl KOXM.

Mpu pa6oTe ¢ 6aTapesamMu C perynupylolum KaanaHom WAU ra3oHenpoHULAEMbIMU TePMEeTUUYHbLIMM
6aTapesamun cnegyeT UCNONb30BaThb 3aWNTHLIE OYKM 1 NepyaTKu.

8.3 CnyuvaliHblil KOHTAKT U OKa3aHue goBpayvyebHO nomoLLu
8.3.1 O6wune nonoxeHns

KUCNOTHBIV 1 LEeN0YHOR 9NEKTPONUTLI BbI3bIBAIOT OXOIU a3 1 KOXM.
[Ons BbIMbIBAHUSA GPbI3r 31€KTPOIMTA OKO0 6aTapen A0/MKeH GbITb MICTOYHMK YNCTON BOABI UM pe3epByap.

8.3.2 KoHTakKT c rnazamu

Mpu cny4aitHOM KOHTaKTe C 3/1eKTPO/IMTOM HEO6X0ANMO HEMEAIEHHO NPOMbITH F1a3a 60/1bWKUM Konye-
CTBOM BO/Abl B TEYEHUE 4/IMTENILHOIO NEpUoaa BpeMeHu. Bo BCex cayuyasix cnegyet He3ameaMTelbHo 06paTuThb-
Csl 32 MeMLUNHCKOI MOMOLLbIO.

8.3.3 KoHTakKT c KoxeW

Mpwv cnyyaintHOM KOHTaKTe C 3/IEKTPONIMTOM HEO0BX04MMO NMPOMbITh MOPAXEHHbIE YACTU Tela 60bLLIMM KO-
YeCcTBOM BOAbl UM COOTBETCTBYIOLIMMU HEWTpPanusyowmmMmm BOoAHbBIMU pacTBopamu. Mpu npogomxatou,emcs
pasapaxeHnn Koxu cieayeT 06paTuTbCs 3a MeANLUHCKON MOMOLLbIO.

8.4 BcnomoratenbHoe 060pyAoBaHue M Npucnoco6aeHns ANsi TEXHUYECKOro 06CnyxnBaHus 6a-
Tapei

Mcnonb3yemble maTepuansl s BCNIOMOraTeibHoro 060pyAoBaHus 6atapeit, CTennaxu nnm orpaxaeHus,
aKKyMySITOPHbIE KOMMOHEHTbI JO/KHbI 6bITh CTONKMMM K XUMUYECKOMY BO3AEWCTBUIO 3/1EKTPOIUTA UMK 3alluLe-
Hbl OT HETO.

B cnyyae pacnieckvBaHus 3N1eKTpoanTa Heo6xo4MMo yaanuTh XUAKOCTb C NOMOLL b0 abcopbupytoLero
martepuvana, npeAnoyTUTesIbHO HeliTpanusyLero.
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Mpucnoco61eHns 4N TEXHUYECKOro 06CNyXNBaHNS TUNa BOPOHOK, TMAPOMETPOB, TEPMOMETPOB, KOTOpble
Haxo4ATCA B KOHTaKTe C 3/1eKTPO/IMTOM, JO/KHbI GbITh BblAe€Hbl OTAE/TbHO A4/151 CBUHLLOBO-KMCAOTHBIX U HAKEb-
KagMueBbix 6aTtapeli U He O/MKHbI UCNONb30BaTLCA ANA KaKuX-N1m6o Apyrux Lenei.

9 PasmelleHVe GaTapeil B NOMELLEHUN

9.1 O6wmne nonoxeHus

BaTtapeu cnefyeT cogepxaTh B 3aliULLeHHOM MecTe. Mpu He06X04MMOCTY J0MKHO GblITh 06ECNEYEHO OT-
[eNbHOE NOMeLLEHNE C COOTBETCTBYHLL MM 3/TEKTPUYECKMM OCHALLEHUEM UMK NPESYCMOTPEHO 3/IEKTPMYECKOe
6/10KMpOBaHNe NOMeLLEeHUS.

B0O3MOXHbI crieaylole BUAbl pa3MelleHus:

- OTAEeNbHblE KOMHATbI 4711 6aTapeii B 3faHusIX:

- cneunanbHble OTAEIbHbIE NoWaan B 3/1IEKTPUYECKUX NOMELLEeHNAX:

- WwKagbl UM OTPaXKAEHUS BHYTPU UK CHAPYXU 3A4aHUI;

- oTCeku Ans 6atapeil Bo6opynoBaHuu.

Mpu pasmeLLeHnn 4OMKHbI 6biTh yUTeHbl cneaytolne akTopsbl:

a) 3alyuMTa OT BHELLHel onacHOCTH, HaNpUMep OrHs. BOAbl, yAapa, Bubpauum, napasunTos;

b)3alwmTa oT onacHocTell, Bbi3BaHHbIX 6aTapeeii, HanprMep BbICOKOTO HaMPsXXEHUS, B3PbIBOONACHOCTH,
0nacHoOCTW, CBA3AHHOI C 3N1EKTPOSIMTOM, KOPPO3UEN;

C) 3aliuUTa oT fOCTyNna HeNpPaBoOMOUYHOro NepcoHana,;

d) 3aWwuTa oT aIKCTPEMAabHbIX BAVUSHWIA OKpYyXatoLLlell cpefbl, HanpuMep TeMnepaTypbl, BIaXHOCTU, 3arpsia-
HeHunA.

9.2 CneymnanbHble Tpe60BaHUSA K OTAE/IbHLIM NOMELWEHUAM ANA aKKYMYNATOPHbIX 6aTapei

K oTAenbHbIM aKKyMYNATOPHbIM NOMELEHNSIM B 3aBUCUMOCTU OT TUNa U pasmepa 6atapeii NnpuMeHsoT
cnepytouine TpeboBaHusA:

a) NoN fo/KeH BbITb paccunTaH Ha Harpy3ky 6atapeun. na yBennyeHns Harpysku B 6yayliem fo/mkeH 6biTb
yuTeH pe3epBHbIli 3anac;

b) anekTpuyecknii MOHTax cnegyeT NPOBOAUTbL COMMacHO cTaHAapTaM Ha 31eKTPUYECKUi MOHTaX B
3aHunax.

C) Npu orpaHnyeHunmn goctyna (T. e. TO/IbKO A1 YNOSIHOMOYEHHOTO NepcoHana ABepu A0/KHbI BbITb 3aKPbIThbI
1 6bITb NPOTUBOIAHNYECKOTO TUNA.

[lBepn NpoTMBONAHNYECKOro TUNa AO/KHbI OTKPbIBATHCA HAPYXY. [lBepY 3aKpblBAOTCA TONILKO C HAPYXHOM
CTOPOHbI. VI3HYTpW ABEPU AO/KHbI IETKO OTKPbIBATHLCSA NMOCPEACTBOM aBapMIiiHOTO MexaHu3ma,

d) npu ucnonb3oBaHny 6atapeii ¢ BEHTUNALNOHHBIMWN OTBEPCTUAMM MO [O/MKEH BbITh 31EKTPONINTOHENPOHN-
LaeMbIM Y XMMWYECKN CTOWKUM K 3NEKTPONNUTY, NN akKyMynaTopbl 6atapeii 40/MKHbI 6bITb NOMELLEHbl B COOTBET-
CTBYylOLME NOALOHbI;

€) BEHTUALMA [0/KHA COOTBETCTBOBAThL 7.2. BEHTUNUPyeMbIii BO3AYX 4,0/1KEH BbiNycKaTbCA B aTMocdepy
3anpegenamu 3faHus;

f) naowaib nona, 3aHUmMaemas svMLOM, HaxoAsAWMMCA B npegenax [[OCATaemMocTu pykoli 6atapeu
(cm. MOK 60364-4-41), nonxHa 6bITb 31€KTPOCTATUYECKM 3aLMLLeHa ANa NpegoTBpaLleHmnsa reHepauum anekTpo-
cTatnyeckoro 3apsaga. ConpoTusneHne B Touke 3a3eM/ieHUA, U3MepeHHoe cornacHo MOK 61340-4-1. o/mKHO
6bITb MeHee yem 10 MOMm.

BmecTe c Tem nNos gokeH MeTb fOCTaTO4YHOe conpoTuseHne R ana 6e3onacHocTu nepcoHana. B ceasun
C3TUM CONPOTMB/IEHNE NOMA B TOUKE 3a3eM/IEHUSA NpU n3MepeHumn cornacHo MIK 61340-4-1 fONXKHO ObITh:

- 50 KOM5R 1 10 MOM — g1 HOMUHAILHOTO HanpshXeHna 6aTapen i 500 B:

-100 KOM £ R i1 10 MOM — f,/19 HOMWHA/ILHOTO HaNpsxxeHWsa 6atapen > 500 B.

9.3 CneynanbHble Tpeb6oBaHWA K cneyuasbHO OTBEAEHHbIM NaouwagsaM B MNOMeL,eHUsAX
C 3NeKTpuyeckum o60pyfOBaHUEM

Tpe6oBaHUs K pasamelleHuto 6aTapeit, N3N0XeHHble B 9.2, 4O/MKHbI TakXe COOTBETCTBOBATb C/IeAYHOLUM
NPUHUMAaEMbIM Mepam:

a) €C/IN NPUYNHON OTKa3a akKkyMmynsitopa ABNAETCA yTeuka 3/IeKTPONnTa, TO OHa Lo/KHA BbITb YyCTPaHeHa,
Hanpumep NocpeacTBOM MCMNO/Ib30BaHUSA COOTBETCTBYHOLLMX NOAAOHOB, MO KpaiiHell Mepe ANs akkymynatopa unm
MOHO610Ka:
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b) MapkMpoBaHHble npeaynpeuTesibHble U 3anpeTuTesibHble 3Hakn cornacHo 11.1 Jo/XHbI 6bITb pasmelle-
Hbl B6/1M3KM OT 6aTapen;

C) AO/DKHBI 6bITb NPUHATLI MEPbI 3aLLUTbI OT 3/1IEKTPUYECKOro yaapa (M. pasgen 4) v Mepbl NPefoCTOPOXHO-
CTU NPOTMB B3PbIBOONACHOCTM (CM. pa3gen 7),

d) Hapagy ¢ 06 MM KOHAMLMOHUPOBAHEM BO3yXa B 34aHNN [O/KHbI CO6104aTbCA TPEe60BAHUSA K BEHTU-
nauum no 7.2. MMHMansHasa nojava CBeXero Bo3jyxa fjo/hkHa COOTBETCTBOBATb BEHTUSALVNOHHOMY BO34YLLHO-
My noToky O.

9.4 OrpaxpgeHue 6atapen

Mpu orpaxaeHun 6atapen cobnogaioT cneaywlme TpeboBaHus;

- HejonylweHne coeguHeHNn kabeneil B MecTe pacnosioxXeHus 6atapeu;

- obecneyeHve MYHKLMOHANBHO KOMM/IEKTHON e 4uHNL bl 060pYyA0BaHNSA B OAHOM OTPaX4eHnu;

- 3aliMTa OT BHELIHNX ONacHOCTEeW;

- 3alMTa 0T ONacHoCTeN, BbI3BaHHbIX 6aTapeeii;

- 3aWmMTa 0T 40CTyna HeNPaBOMOYHOr0 NepcoHana;

- 3almTa OT BHELWHUX BAUSAHWI OKpyXatoL el cpeabl.

Mpy nomeleHnn 6aTapen B orpaxaeHne NPUMeHsIIT crefytou e Tpe6oBaHus;

-obecneyeHne 4OCTATOUHOM BEHTUNALMEN ANA NpefoTBpaLLeHNsi B3pbIBOONACHOI KOHLEHTpaL M BOAOPO-
na (cm. pasgen 7);

- NPUHATME Mep NPeAOCTOPOXHOCTU ANA NpefoTBpalleHns 06pa3oBaHnsa B3pbIBOONACHON KOHLEHTpaL K B
yCNnoBuax nospexageHns obopynosaHus (cm. 7.6);

- NpoekTMpoBaHue nosa (M NoJsIKU NPV MOHTAXe) C y4eTOM Harpysku 6atapeii:

- NeperopoAKy BHYTPU OrpaxaeHnst MOryT yMeHbLlUaTb 3 heKTUBHYIO BEHTUNALMIO N YBENNYMBATL TEMNEPa-
Typy 6aTapewu, UTo criefyeT yunTbiBaTb B X0 NPOEKTUPOBAHNS;

- paccTosiHMe MexXay akkyMysiTopaMmu UAn MoHO6104HbIMM 6aTapesaMmn 40/KHO 6biTb HE MeHee 5 MM.

- BHYTPEHHSS YacTb NEPErOPOAKM A0/KHA ObITb XUMUYECKUN CTOWKON K 3/1EKTPONNTY;

- orpaxgeHune f0MXHO npefoTBpaLiaTb 4OCTYN AO6ObLIX 1ML, KPOME YNOSTHOMOYEHHbIX, K ONacHbIM YacTsaMm;

- orpaxfeHune fo/KHO obecneymBaTh AOCTYN A1 COOTBETCTBYIOLLETO TEXHNYECKOTO 06CNYXMBAHNA C UC-
nonb30BaHVeM CTaHAapTHOro UHCTPYMeHTa.

9.5 PaboTa c 6aTapeeli nam okono 6atapeu
9.5.1 Paboune paccTossHUS BHYTPU aKKYMYNSITOPHbIX NOMeLeHN

0N KOHTPONS, TEXHNYECKOr0 06CNYXMBAHNSA U 3aMeHbl aKKyMynsiTOpoB TpebyeTcsi COOTBETCTBYlOLLEe pa-
604ee NPOCTPAHCTBO.

ABapuiiHblii BbIXOA BCETAA [0/MKEH MOAAEPKNBATLCA CBOGOAHBIM Y MMETb MUHUMaJIbHYIO WKUPUHY 600 MM.

Mpu HOMVWHaNLHOM HanpsXXeHun 6atapewn, NpesbiwatrLem 120 B nocTosHHOro Toka, yctaHaBAnBatoT npe-
[OXpaHuUTeNbHble Mepbl N0 6.3 471 TEXHUYECKOTO 06CNYXUBAHUS.

MpumeyaHune — [N nomeLleHs BCNOMOraTe/lsHOro 060pyoBaHns B 4OCTYMNHbIN NPOXOA peKoMeHayeTcs
yBe/IMyeHne LWMPUHbI BbIXOAA, NPUHUMaemMoe B 3aBUCUMOCTU OT WUCMOJIb3yemMOoro 060py0BaHuNs, U, Npu OTCYTCTBUM
Apyroii nHcpopmaumu, npurogHa 1.5-kpatHas WmpuHa akkymynstopa nam 1200 mm.

9.5.2 3amouaHuna Kk cneunduke paboTbl B aKKyMYNSATOPHbIX NOMeEL,eHNax

PaboTac 6atapesmu B npefenax 6e30NacHOro paccTosaHUS (CornacHo 7.7) Co CBapOYHbIM UMW NasiibHbIM
060py0BaHUEM, LWNGOBANLHBIMY CTAHKAMU UM NOAO06HBIMW CTAHKaMMW A0/HKHA NPOBOAUTLCSA TOMbKO Nocne
yBEOM/IEHUSI epCOHana o0 NOTEHLMAJIbHBIX OMACHOCTAX U CO6/I0AEHUN ANCTAHLMYN OT passieTarLuxcs UCKp.

Mepepn npoBeaeHneM Takoli paboTbl 6aTapeto 0OTCOeAUHSAT OT 3apsafHOro o6opyaosavHus. Ans yaaneHns
roptoueii ra3oBoii cCMecu 13 akkyMy/ISTOPOB UM MOHOG/I04HbIX 6aTapeli C BEHTUNSALMOHHBIMU OTBEPCTUAMM Bbiay-
BalOT ra3 U3 akxyMy/ISTOPOB BO3yXOM, ra3006pa3HbiM a30TOM U/IN APYTUM UHEPTHLIM rasoMm.

9.6 PasmelyeHne CBUHL,0BO-KUCNOTHbLIX U HUKeIb-KaAMUEBbLIX 6GaTapeil B 04HOM NOMeELLeHUn

MpaeanbHo, KOraa CBUHLLOBO-KUC/IOTHbIE 6aTapen 1 Hke/b-KaiMWeBbIe. HUKeNb-MeTanornapuaHble 6ata-
peu pasmeLleHbl B pasHbix NoMeleHusx. Ecnv te nugpyrve 6atapeun pasmelleHbl B O4HOM U TOM Xe NMOMeLLeHnu,
LO/MKHBI BbITb MPUHATHI MEPbI NPEA0CTOPOXHOCTY BO U36eXaHue CMellUBaHNUA MHCTPYMEHTA A/151 TEXHUYECKOTo
06CNyXKUBaAHNSA, 3NEKTPONNTA N 0NIMBAEMOI BOAbI.
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10 Tpeb6oBaHUA K 3apAgHOMY TOKY

MeTogbl 3apsifa v pexviMbl paboTbl NPUBEAEHbI B MPUIOXEHNUN A.
10.1 HanoXeHHbIn cnabonynbCUPYOLWNIA TOK

HanoxeHHbl1 cnabonynbcupyioLnii Tok yuepes 6aTapeto reHeprpyeTcs NOCPeACTBOM 3apsAHON0 YCTPOii-
CTBa U/WNN Harpy3Ku.

Mpwv onpeaeneHny B3aMMoAeicTBMA ¢1a6onybCUPYIOLLEro TOKa 3apsiiHOro ycTpoiicTBa ¢ 6aTapeeii cne-
AyeT yunTbiBaTb Harpy3Ky, HanpumMep, CUCTEMbl HENPEPbLIBHOTO aHeprocHabxeHus. CnabonynbCUpyoLuii Tok.
reHepupyoLWnii TENI0 BHYTPY akKyMyAaTOPOB, A0/KEH NOALEPXKMUBATLCA NMPU MAHUMAIbLHOM 3HAUYEeHNK

rae — ahbpekTnBHAS nepemeHHasn cocTaBnsawwas 3apagHoro Toka (RMS) (cpegHekBagpatuyHoe 3Haye-
Hue);
n — uenoeuuncno;
K — 4MC/I0 4aCTOT rapMOHMKH;
/s — adhekTUBHbIE NepeMeHHble TOKM NPY KaX Aol YacToTe rapMoHUKM (CpefHeKkBafpaTUUHbie 3Have-
HUS).

CocTaBnstouLasa NoCTOSAHHOrO 3apsA4HOro Toka Bo (h/1I0TUPYIOLLEM pexnmMe BCerga 40/KHa UMeTb NO0XN-
TeNnbHOe 3HayYeHune 1 6bITb B Npegenax TMNnuYHoro gnanasoHa 0.1-1.0 MA/A 4 HOMUHaNIbHOW €MKOCTK.
10.2 MakcumanbHbli cnabonynbCcupyr Wi Tok

B ycnoBusix 3apsga Bo h/I0TUPYHOLLEM PeXUME U YCKOPEHHOr0 3apsja peKkoMeHyeTcs orpaHnyeHne Hano-
XEHHOW 3dh(heKTNBHOT NEpeMeHHOI coCTaBNAKLWEN 3apsiAHOro Toka />jip(cpeAHeKkBagpaTUyHoOe 3HaYeHmne) 1o

3HauyeHn, ykasaHHbIx B Tabnumue 2.

Tab6nunuya 2— PekomeHAoBaHHble Npeaesbl nepeMeHHOro ciabonyibCupyoLLero Toka AnsA 6arapen Ha 100 Ay
HOMUHA/IbHON eMKoCTU
B amnepax
CBMHLIOBO-KVC/IOTHbIE Hvikenb-kagmmceble Hvikons-mcTasviorngpuaHsie
Garapen GaTapen GaTapen
3apsag o hoTupyoLLEM
pexume 5 20 10
YCKOpEHHBIN 3apsg, 10 20 10

Bbicokne 3HaueHna nepeMeHHOoro cnabonynbCcupylowero Toka NPUUYNMHAIT Bpes 6aTapee, CHMXan Cpok
CNyx6bl 3a cYUeT reHepupoBaHua Tenna.

3 hekTnBHbIN TOK /1dIhn3MepsIoT C NOMOLLbIO 3aKpensIeHHoro amnepmeTpa.

Bonee BbicOKMe 3Ha4YeHMA cnabonynbcupytoLwero Toka 6yayT BAWATL Ha ra3oo6pasoBaHue u Cpok Cnyxobl
CBWHL,0BO-KUC/IOTHBIX 6aTapeii u. cnegoBaTtenbHo. /ibaonxeH 6biTb orpaHnyeH o 10 A Ha 100 A 4 gnia pa6oTbl
BO (hnioTupyolem pexume, o 20 A Ha 100 A 4 — BO BpeMs YCKOPEHHbIX PEXMMOB 3apaja.

11 NaeHTUrKayMoHHble MapKMpPOBOYHbIE 3HaKW, npegynpeanTesibHble
yBeAOMNIEHUSA N NHCTPYKLUN MO UCMOJSIb30BaHUIO, MOHTaXy "
TEXHNYECKOMY O0OCyXMUBaHUIO

11.1 NMpepynpeAnTenbHble MapKUPOBOYHbIE 3HAKN U yBEeLOM/IEHUA

Cnepgylouine npegynpeanTesibHble MapkUpOBOUHbIE 3HAKW MW YBEAOMAEHUS UAEHTUMULMPYIOT aKKyMYysi-

TOPHYIO GaTapero 1 fOMKHbI pacnonaraTbCs CHapyxu:
- «OnacHoe HanpshkeHne», ecin HanpskeHue 6atapemn npesbiwaeT 60 B NOCTOSAHHOIO TOKa;
- 3anpewawwnii 3Hak «OroHb, OTKPLITOE Nams, KypeHue 3anpeLeHb»;
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- npeAynpeauTenbHbIi 3HaK «AKKYMYNATOP, aKKyMy/SiTOPHOE NOMelLleHue» AN ykasaHUs Ha KOPPO3MOH-
Hble CBOWCTBA, 3/1EKTPO/INT, B3PbIBOONACHbBIE Ta3bl, OMacHble HanpsHxeHne v TOK.

11.2 NpeHTUdKaALNOHHbIE MAapKMPOBOYHbIE 3HAKW WM MapKupoBKa akkKymynsaTopos

M MOHOGNOYHBLIX BaTapei

NpeHTndrKaLMoHHbIE MapKMPOBOYHbIE 3HAKN UIM MapKUpPOBKa A0/KHbI 6bITb MPOYHO 3aKpPenieHbl Ha Kax-
[OM akkyMynsTope, MOHO6/104HO 6aTapee unn 610ke 6atapein u 4OMKHbI BKAOYATb MHOPMaLMIo 0 COOTBET-
CTBUM GaTapeil TpeboBaHUAM CTaH4APTOB.

JonxHa 6bITb 06ecneyeHa BO3MOXHOCTb /IETKOW AeHTUdKaLMM KaXA0ro akkymynsaTopa, MOHO6104HOIA
6aTapeun unum 6noka 6arapeli NpyM TEXHUYECKOM 06CYXUBAHMIN, HANPUMEP NPY NPOBEPKE KONTMYECTBA akkyMynAaTo-
poB unu 6atapeii.

11.3 IHCTPYKLWUM MO UCMNOMb30BAHUIO, MOHTAXY M TEXHNYECKOMY 06CNYXUBAHUIO

BaTtapeu nocTaBNAOT C MHCTPYKUUAMM, COAepXalynMK CreyoLyo nHchopMaLmio:

a) HauMeHOBaHWe U3roTOBUTENA UK NOCTaBLLMKA,;

b) CCblNIKa Ha U3roTOBUTENA AW MOCTaBLYMKA TUNA;

C) HOMUHanbHOe HanpshxeHue 6aTapen;

d) HOMWHaNbLHas eMKOCTb 6aTapen, BKoYast HEO6X04MMble HOMUHASIbHbIE NapaMeTpbl.
e) HaumeHoBaHue cbopLyumka.

f) gaTa cgaum B akcnayatauuio.
[) pekoMeHgauny no TexHuke 6e30nacHOCTU NpU MOHTaxe, paboTe N TEXHUYECKOM 06CAYXUBaHUN:

h) nHdpopmauma 06 yganeHuun n nepepabortke.
WHCTPYKLMMN BOMKHBI 6bITb 4OCTYMHbI ClieyManmcTaM No TEXHUYeCKOMY 06CyXMBaHMI0 U paboTalowemy

nepcoHany.

12 TpaHcnopTupoBaHue, XpaHeHune, yaaseHne 1 acrnekTbl, CBA3aHHbIe
C OKpyXatouwein cpenoii

12.1 YnakoBKka u TpaHcnopTupoBsaHue

YnakoBKa M TpaHCNOPTMPOBaHME akKyMynAaTOPHbIX 6aTapeii npesycMoTpeHbl pa3nyHbIMU HaLnOHaNbHbIMY
N MexAyHapoAHbIMU NpaBuaamMu, yYnTbiBaOLWMUMN ONACHOCTb HECYACTHbIX C/lyYaeB OT TOKOB KOPOTKOrO 3aMblKa-
HMA, 60MbLIOI Macchl, BbIbpoca anekTpoanTa. NMpumeHnMbl cneyowme MexayHapoHble npasuia no 6esonac-
HOW ynakoBKe 1 TPaHCNOPTMPOBAHUIO ONaCHbIX FPY30B:

a) aBToTpaHcnopToM — EBponelickoe cornawieHne no MexayHapoHOW nepeBo3ke oNacHbIX rpy30oB no

aBTogoporam (ADR);

b)Xene3Ho[opPOXHbIM (MexXayHapoaHble NepeBo3kn) — MexayHapoAHas KOHBEHLMSA NO NepeBo3Ke rpy30B
noxenesHoii gopore (CIM). NMpunoxeHue A: MexayHapoHble npasunia nepeBo3kn ONacHbIX rPy30B M0 Xene3Hoi
nopore (RID),

C) MOpckuMm — MexayHapoaHasa mopckas opraHusauuns. Kog onacHbeix rpy3oB IMDG kopg 8 knacc 8 koppo-

3UOHHbII;
d) Bo3aylWwHbIM — MexayHapoaHas accoumauunsa Bo3gywHoro asmatpaHcnopra (IATA). Mpasuna no onac-

HbIM rpy3am.
12.2 [emoHTax, yganeHune un nepepaboTka 6aTtapei

K pa6otam no AeMOHTaxy W yAasnieHuo cTauMoHapHbix 6aTapeit 4ONycKaeTcs TONbKO KOMMNETEHTHbIA
nepcoHar.

13 MNMpoBepKa U KOHTPOJIb

Mo hyHKUMOHA/BLHLIM NpaBuIam 1 Ans obecnedyeHns 6e3onacHoOCcT TpebyeTcs perynsapHas npoeepka 6ara-

peu nee paboueli cpeabl.
CornacHo Tpe60oBaHUsIM N3roTOBUTE/A NPOBEPKA A0/KHA BK/HOUYATL KOHTPO/Ib, HaNpumMep:

- cTabUNILHOCTU HaNpPsKeHNUsA Ha 6aTapee Npu 3apsae;
- TemnepaTypbl 6aTapeu;
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- hNOTUPYIOLLLETO TOKA;

- HaNpsHXeHUs OTAENbHOro akkyMynaTopa uan MoHo6104Hol 6aTapen:

-yaenbHoro Beca (SG) 1 ypOBHS 3/1eKTpoiMTa Npy He06X0A4UMOCTH;

- YUCTOTbI MOBEPXHOCTU N OTCYTCTBUA YTEUKN 3NEKTPONNTA,;

- 3aTSKKM KabebHbIX coefuHUTe el Npy Heo6XoANMOCTHY;

- LUPKYNSILUM BEHTUIMPYEMOTO BO3ayXa;

- BEHTUAALMOHHBIX NPOGOK AN KNanaHos;

- Temnepartypsbl 6aTapeu.

Mpu NnpoBefeHNN NCNbITAHWNA HA EMKOCTb MPUMEHSIIOTCS COOTBETCTBEHHO CrieyloLIne MeTo bl UCMbITAHWIA:

- CBUHL,0BO-KMC/IOTHbIE BaTapeun, oTKpbITble TUNbl — M3K 60896-11, pasaen 13;

- CBUHL,OBO-KNC/IOTHbIE 6aTapeu ¢ peryanpylLlmm knanaHom — M3K 60896-21. pasgenbi 6.11;

- HUKeNb-KafMuneBble 6aTapen, OTKpbITbie TuNbl — M3K 60623. nogpasgen 4.2;

- HUKeNb-KagMueBble 6aTapen c HacTUUHON pekoMmbuHaunein — M3K 62259. nogpasgen 7.24;

- HUKeNb-KagMmeBble 6baTapen repmeTnsnposaHHoro Tuna — M3K 60622, nogpasgen 4.2.

Mpn KOHTPONE cTauMoHapHbIX CBMHLLOBO-KUCIOTHbIX 6aTapeii Lenecoobpas3Ho cnonbL308aTb MHpopMaLuo
M3K/TO 62060.
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MpunoxeHue A
(cnpaBoyHoe)

MeTogbl 3apsga, pexumbl pa6oTbl

A.1 MapannenbHbiii pexum paboTbl

A.1.1 O6Lme nosnoxeHns

MapannensHblii pexumM paboTbl obecneyumBaeT HenpepbIBHOE 3HeprocHabXxeHne 6e3 oTCoeAMHEHNA OT Harpys-
kn. Ha pucyHke Al npeactasneHa NpvHUMNMaIbHaa cxema napanfiefibHoro pexuma padoTbl.

PucyHok A.1 — OcHOBHas Lenb 415 napasifiesibHoro pexvma paboTsl

A.1.2 ABapWuiiHblii pexum paboTsl

Mpun aBapuiiHomM pexumMe paboTbl 6aTapes yepe3 cTabuIM3aTop HaNpPsHKEHUs CoeAVHeHa C UCTOYHMKOM ToKa
[N MrHOBEHHOI nepejayn MOLLHOCTM MOCTOSIHHOTO TOKa Harpyske Ha cnyvalt BbIXOAa M3 CTPOS OCHOBHOMO MCTOYHMKA
ToKa. B cuctemax 6ecnepeboiiHOro anekTponMTaHWsa NOCTOSIHHBIV TOK. BbipabaTbiBaeMblii 6aTtapeeid, nogaercsa B MHBEpP-
TOp. KOTOpbI/i B CBOIO 04Yepedb NepefaeT Harpyske Heo6XoAuMbI NepeMeHHbIii TOK.

Takum o6pasom, 6GaTapes HaxoAUTCA B COCTOSHUM HEMpepbIBHOTO 3apsfa Mo HamnpsxeHulo B yc/o-

BUSIX hnoTUpytowero 3apsiga. NpuMeHsieMble  HanpshkeHus (poTUpYloWero 3apsiga  npeacTaBfieHsl B - Tab6-
mue Al

Ta6nuuya Al — HanpsxeHue (hNOTUPYIOLWErO 3apsaa A1 CBUHLOBO-KUCIOTHBIX U HUKE/b-KaAMUEBbIX 6aTapeii

Tun Garapeii CBVHLI0BO-K/CNOTHbIE*1 Hvkenb kagmviesble

3HaueHVs HanpshKeHui.
B/akkymynsarop 2.18—2.30 1.36—1.45

a) B 3aBMCMMOCTM OT yaenbHoro Beca (SG) anekTponmra.

A.1.3 BydhepHsblil pexum paboTbl 6atapen

Mpun GychepHoM pexume paboTbl 6aTapes coeanHeHa Yepes CTabuIn3aTop HanpsHKeHUs ¢ UCTOYHUKOM ToKa Ans
MrHOBEHHOIi Nepefayn AONOMHUTENBHO SHEPTUM K Harpyske, Koraa NOTPeGHOCTU Harpysku MpeBbILLAOT BO3MOXHOCTU
OCHOBHOTIO NCTOYHMKA TOKa. DTO MOXET NPOUCXOAUTB C Pa3/IMUHbLIMU NHTEPBAIAMM, OT HECKOJTbKUX CEKYHJ, [0 GOMbLLOMO
KOo/sim4yecTBa MUHYT, C NPOAO/DKUTESIbHOCTBH OT MUJTMCEKYH A0 MUHYT.

Takum obpasom, 6aTapes 3apsxaeTcsl TONbKO TOrAa, Korja OCHOBHOIN MCTOYHMK TOKa [IOKET JaTb 60/blue 3Hep-
MM, YeM 3TO HEOBXOAMMO LS HarpysKu.

Ha pucyHke A.2 nokasaH 3apsifHblii TOK 6atapeu, Yepeaylowmnitcs ¢ BpeMeHHbIM paspsoM, Korga TOK Harpysku
npeBbILLIAeT BO3MOXHOCTU OCHOBHOMO UCTOYHWMKA TOKA.
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3apsag HA

PucyHok A.2 — 3apsagHblii Tok 6aTapen npu YepeaoBaHUM C BPEMEHHbLIM paspsaoM,
Korfa TOK Harpyskv MpeBbillaeT BO3MOXHOCTY OCHOBHOTO MCTOYHYMKA TOKa

[Ana Bo3MeLLeHNs HeM36eXHOW NoTepu eMKOCTM BO Bpemsi BydhepHOro pexmma paboTbl TpebyeTcsi perynspHbiin
(hOpCMpOBaHHLIA 3apsig UK 3apsag Npyu NOCTOSIHHOM HanpsbxeHuu, 6on1ee BbICOKOM, YeM npu 6e3geiicTBun. KaneHgap-
HbIlA XXM3HEHHbIN LMKN 6aTapeli npu 6ydepHOM pexrme paboTbl 06bIMHO 3HAYUTENBLHO HWXE, YeM MpW aBapUnHOM
pexume paboThbl.

A.1.4 Pa6oTa B pexume Hernybokoro untTnpoBaHus

Mpn pab6oTe B pexume UUTUPOBaHMA GaTapes NogBepraeTcs yactoMmy paspsigy rny6uHoi ot 5 % go 30 % ¢
nocnepyoLwyM 3apsaoM rnaBHbIM 06pa3oM npu hnoTvpytowem HanpsxxeHnn. Cpok cnyxbbl 6atapelt B Takmx ycnoBuax
Yale BCero onpegesnseTcs KoMYecTBOM paspsaHbIX LUKIOB W ry6uHOW paspsaga.

A.2 PaboTa B pexvumMme roToBHOCTH

PaboTa B pexume roTOBHOCTU 06ecneymBaeTcs NOCTOSHHLIM 3apsA0M 6aTapen He3aBMCMMO OT TOrO, MOAK/IoYe-
Ha OHa WM He NOoAKNYeHa K Lenu Harpysku. Mpu donoTupylollem 3apsge 6atapes 06bI4HO OTKAKOYEHA OT Lenun Harpys-
K. Ha pucyHke A.3 npeacTaBneHa NpuHUMNuasbHas cxema Lenu npyu paboTe B PEXUME FOTOBHOCTM.

PucyHok A.3 — lMpuHUMnmanbHas cxema AeicTBus Lenu

A.3 MeTogbl 3apaga

MeTogpl 3apsiga 6aTapeii cnefyeT UCMONb30BaTb B 3aBYCUMOCTUW OT YC/I0BUIA NPUMEHEHMS.

Tpn ocHOBHble BuAA 3apsfa NPYMEHUMb! K onpefesieHHoMy Tury 6atapeun npu nx 06CNyX1BaHNN:

a) 3apsAg npv NOCTOSAHHOM Toke /:

b) 3apsg Npy NOCTOSAHHOM HanpsbkeHun U;

C) 3apsg Npy NOCTOSAHHOM CONPOTMBAEHUN R (3apaf yObiBaOLWMM TOKOM).

Ha npakTuke 1cnonb3yloTcs KOMGUHaLMM BUOB.

Yaue ncnonb3yloT BUA 3apsiga, HasbiBaemblli U uim CC-CV ¢ orpaHuyeHnem Toka (//CC) Ao MOMeHTa, Korga
HanpshxeHve AOCTUTHET 3a[aHHOro 3HaYeHus C NocnedyLmnM 3apsaom npy NoCTOssHHOM HanpsbkeHun (1//CV) ¢ ypos-
HeM, KOTOpbIM SIBMIAETCA HanpshxeHue taoTupytowero 3apaga (CM. pucyHkn A.4 n A.5).
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PucyHok A.4 — Bug 3apaga

PucyHok A.5 — Bug Toka / n Han-
O uim CC-CV

psixeHuss U B 3aBUCMMOCTU
OT BpeMeHn

B Lenax ymeHbLUeHUs BpeMeHW MOHOro 3apsfa 6arapen UcCnonb3yeTcs ABYXCTYNEHYaTbll pexum 3apsga o
HanpsbxeHwo /U,U2. Ha nepBoii CTyneHn 3apsif Npy NOCTOSHHOM HanpshkeHUW OrpaHvnunBaeTCs HanpshkeHWEM YCKO-
peHHoro 3apsga l/,, 3aTem ugeT 3apsag BTOPO CTyneHblo Bo chnoTupytowemM pexume U2 A0 NOAHOrO 3apsga.

B Tabnnue A.2 ykazaHbl 3HaYeHWs1 HanpsbkeHwid 3apsiga npu 20 ‘C.

Tab6nunua A.2 — 3HadeHus HanpspkeHuin 3apsiga npu 20 "C

B/akkymynatop
AKKYMYNATOPbI
O603HaueHre 3 oy P
HanpsHKEHNA AP CBUMLIOOO'KUC/IOTUBIE.  CAUULIOBO-KUCTIOTUbIE,  MUKENb-KBABIMEBbIC.
OTKPbITble VRLA OTKPbITblE
", YCKOpEHHbI 3apsg 2.33—2.45 2.40 1,40—1,65
"2 dnoTupyowmin 3apsg, 2.18—2.25 2,23—2,30 1,36—1,45

Ecnu yckopeHHsbIii 3apsig U, HeperynspHblii (HanpumMep, eXemecsiuHblid), To Npyu pacyeTe BEHTUMSLMOHHOIO BO3-
[yLIHOro NoToKa peKkoMeHAyeTcs obpallatbes K ToKy 3apsfa Bo hnoTupytowemM pexume no 7.2.

A.4 TemnepatypHasa KoMneHcauuns 3apsagHoro HanpsXKeHuns

TemnepaTypHasa KoMneHcauus 3apsgHOro HanpshkeHWs MoXeT ObiTb MOSIe3HONM, ecnu TemnepaTypa OKpyxaro-
el cpelbl OTKIOHAETCS OT AgnanasoHa 20 "C — 25"C. 3Ta KomneHcauus ynydwaeT 3apsg Npy HU3KOM TemnepaTtype,
yMeHbLIaeT hnoTupyoLLmniA TOK 1 BbIPaboTKy Tenna npu NoBbILLEeHW TeMnepaTypbl akkymynstopa. 15 40N0NHUTENbHO
MHpopMaLn O 3aBUCUMMOCTU HaMPsHKeHWst OT KOMMeHcauun crnefdyet obpallartbca K U3rotosutento barapen.

22



FOCT P M3OK 62485-2—2011

MpunoxeHue B
(cnpaBo4Hoe)

PacueT B3pbiBO6€30nacHoro pacctosHus d

B.1 O6Lwme nosoxeHus

B HenocpeacTBEHHOM 6M30CTU K UCTOUHUKY BbIENEHNS akkyMynsaTopa uam 6arapen He Bcerfa obecneumsaeTcs
CHIXEHVE KOHLEeHTpauumn B3pbiBOONAacHbIX ra3os. MoaTtomy 6e3onacHoe pacctosiHie d Heo6xoAMMO BblaepXuBaTb B
npegenax, 3almLLatoLLmnX OT MaamMeHu, UCKPbI, Ayrn UK packasieHHbIX yCTPOMCTB (MakcMasibHas Temneparypa nosepx-
HocT 300 *C). PaccemBaHune B3pbIBOONACHOTO rasa 3aB1CUT OT CKOPOCTU ra3oBblAeNIEHNS U XapaKTEPUCTUK BEHTUNALUN
B6/IM3N UCTOYHMKA BblAENEHMS.

MuHumanbHoe 6e3onacHoe pacctosiHue d roKeT 6biTb ONpeAesieHo NOCPEACTBOM BbIUUC/IEHUA TUNOTETUYECKO-
ro o6bema V2 noTeHuuasnbHO B3pbIBOONACHOIO ra3a BOKPYr UCTOYHUKA BblAE/IeHNs, B KOTOPOM KOHLIEHTpaLms BoAopoja
HWKe 6e30MacHO KOHLieHTpauun HkHero npedena B3pbiBa (LEL).

B.2 OnpegeneHune runoTeTmyeckoro obbema Vx

TeopeTnyeckasi MYHVMa/IbHasA CKOPOCTb BEHTU/IALMOHHOIO MNOTOKa [/19 pa3basB/ieHns B3pbIBOOMACHOrO rasa
(soiopoa) A0 KOHLEHTpaLWK HDKe HWKHEro npefena B3pbisoonacHocT (LEL) rioxet 6biTb BblYMC/IEHA NOCPeACTBOM
dhopmy bl

(drLto * XT [cm- MOK60079- 10-1 (B.4 npunoxeHus B)]. (B.1)

rae (dV/dfXttw — Heobxogumas MUHMMasIbHasi 06beMHast CKOpPOCTb MOTOoka A41a pasbasneHus rasa, mY/c:
{dGidl}umic— makcMmasibHas CKOpPOCTb ra3oBblAeNeHns. Kr/c;

LEL — HWxHUIi Npegen B3pbiBOONACHOCTH [4 % (06bEMHbIX) A1 BOAOPOAA), Kr/M3;
K — K03(hhMLMeHT 6e3onacHOCTH, NpUMeHNMBbINA K LEL; K = 0.25 Ans CHWKEHNs KOHLEeHTpauun rasoobpas-
HOro Bofopoaa;
T — TemnepaTypa okpyxatoLiein cpegbl (293 K =20 "C. K).

O6bem V2 o3HayaeT o00beM, Bbille KOTOPOro CpefHsAsl KOHLUEHTpauus B3pbIBOONACHOrO rasa cocTasnsieT
0,25 KpaTHbIx LEL. 3TO 03HaYaeT, YTO B MakCMMyMme rMnoTETUYECKOro 06beMa KOHLEHTpaLWs rasa CyLeCTBEHHO HUXe
LEL, T. e. rUNnoTETUYECKNA OGBEM, B KOTOPOM KOHLEHTpauusi Bbie LEL. Ao/mkeH GbiTb MeHbLUe, Yem Vz.

B.3 MonpaBo4Hble KO3 PULNEHTbI

C y4yeTOM KONM4ecTBa BO34yXOO06MEHOB Ha eAuHULY BpeMeHM (C), CBSi3aHHbIX C 06LLeil BeHTUALMENR, rMnoTeTy-
yeckuii 06bemM V2 NnoTeHumManbHO B3pbIBOOMNACHONM aTMocdepbl BOKPYr UCTOYHMKA BblAeNeHNs MOXeT 6biTb onpegeneH
cnefyrowmm obpasom;

(B-2)

rae ¢ — KONMYeCTBO CBEXMX BO34yXO0OMEHOB Ha efuHULLY BpEMEHH, C ‘1

BblweykasaHHaa hopMyna npymeHnmMa Aasi MrHOBEHHOTO M OfHOPOAHOTO CMELLUMBAaHUSA Y UCTOYHUKA BblENeHNs,
co3JaloLLero naeanbHble YCOBUSA MOTOKA CBEXEro Bo3dyxa. Ha npaktuke mgeasnbHble ycnoBus pegku. MNoatomy ans
0603HaYeHNs APEKTUBHOCTY BEHTUNALMK B hOPMY/y BBOAST NONPaBOYHbI KO3DULMNEHT /:

(B3

roe/— chaktop athhekTMBHOCTM BEHTUNALMUW, OTPadKatoLLMiA 3PEKTUBHOCTb BEHTUNALMMN Kak 3h(DEKTUBHOCTb CHIUKE-
HWA KOHLEHTpauumn B3pbiBoONacHoii atmocdepsbl./konebnercs ot 1 (MgeanbHOro) A0 TUNMYHOMO 5 (MpensTCTBYO-
LI BO3AYLUHBIN NOTOK). [115 aKKyMyNSiTOPHbIX YCTAHOBOK KO3(MMMLIMEHT 3hheKTUBHOCTU BEHTUAALMM /= 125.
B.4 Pacuet 6e3onacHoro pacctosiHus d

BblpaxeHue '(<d;t|/| . BK/tOYas BCE KOI(PULMEHTbI 6e30MaCcHOCTH, COOTBETCTBYET EXEeYacHOMY BEHTU/ISILIMOH-

HOMY BO3yLLUHOMY noToky O. M3u, ANst aKKyMyATOPHbIX 6aTtapeli, BbluMCNEHHOMY MO 7.2:
(B.4)

0=0.05 NeJl,a*C, m10-3. M3u.

ATOT eXeuacHblii BEHTU/ISILMOHHBIN BO3AYLUHbIA NOTOK Q MOXET 6biTb UCMO/L30BAH A/151 ONPEAeeHNs TMnoTeTn-
yeckoro o6bema. [lonyckas nosyctepuyeckoe paccevBaHue rasa, BO3MOXHO onpegesieHve o6bema nosnycgepb

Vz=2/3xd3
rae d — 6esonacHoe paccTosHNE OT UCTOYHMKA BblAENEHNS.
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3710 hopmyna pacyeta 6e3onacHoro pacgrosHus d. rge ¢ = 1 Bo3gyxoo6meH Ha h BHyTpu nonycdepsi:

<3 = l).05 -1068W /«» C,. MM3'". (B.5,

Ha pucyHke B.1 nokasaHo 6e3onacHoe pacctosiHve d npu paboTe B 3aBUCUMOCTU OT HOMUH&/IbHOI €MKOCTW npu
dhnoTupytoLem pexume 3apsiga no Toky.

Be3onacHoe paccTosiHve d, MM

PucyHok B.1 — Be3onacHoe pacctosiHve d npy paboTe B 3aBUCUMOCTU OT HOMUHa/IbHOW eMKOCTM BO (h/1I0TUPYHOLLEM
pexume 3apsaa no Toky /, MA/A-Y

* B 3aBUCYMOCTY OT UCTOYHMKA ra30BbleNeHns creayeT yunTbiBaTb YMC0 akKyMy/IATOPOB Ha MOH06/'IO‘-IHyI0 6ara-

peto (W) v BEHTUMSILMOHHbLIX OTBEPCTUI Ha akkymynsaTop (//W), T. e. Ha koadhdnumeHT . COOTBETCTBEHHO 3ii~bl m
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Mpunoxexve A
(cnpaBo4Hoe)

CBe/fleHNs 0 COOTBETCTBUMN CCbINTOUHbIX MEXAYHAPOAHbIX CTAaHAAPTOB
CCbIIOYHbIM HalMOHANbHbIM CTaHAapTam Poccuiickoit degepauum
naeiicTBylLlEMY B 3TOM KAYECTBE MEXIOCYAapCTBEHHOMY CTaHAAPTY

Ta6nunya JA1

O6O3HAYEHIE CCbUTOYHOTO
MeX[IyHapoAHOro cTaHaapTa

M3K 60364-4-41

M3K 60364-4-43

M3K 60364-5-53

M3K 60529:1989

M3K 60622:2002

M3K 60623:2001

M3K 60664-1

M3K/TO 60755

M3K 60896-11:2002

M3K 60896-21:2004

M3K 60896-22:2004

M3K 60900

M3K 61140

M3K 61340-4-1

CreneHb
COOTBETCTBUA

o1

MOD

MOD

IDT

IDT

MOD

IDT

MOD

OG03HajeHe 1 HaMMeHOBaHVe COOTBETCTBYIOLLIEHD
HaLWOHaITbHOTO, MEXToCYyjapCTBEHHOTO CTaHaapTa

FOCT P 50571.3—2009 (M3K 60364-4-41:2005) «3neKTpo-
YCTaHOBKW HWU3KOBO/IbTHbIE. YacTb 4-41. TpebosaHus gnsa obec-
neyeHns 6e3onacHoCTU. 3aliuta OT NOPadkeHUs 3N1EKTPUYECKUM
TOKOM>»

FOCT P 50571.5—94 (M3OK 364-4-43-77) «9neKTpoyCTaHoB-
kv 3gaHuii. YacTb 4. TpeboBaHuss No obecneyveHnto 6esonacHo-
CTW. 3alyuTa OT CBEPXTOXa»

FOCT 14254-96 (M3K 529—89) «CTteneHnun 3awwuThl, obecne-
ynBaemble ob6onoukamm (Kog 1P)»

FOCT P M3K 60622—2010 «AKXYMYNATOPbI U akKyMy/AaTop-
Hble 6aTapeun, cofepxallme LIef0YHON 1 Apyrue HeKUCOorHble
3/1eKTPONNTbI. FepMeTUYHbIEe HUKeNb-kagMUeBble Npu3MaTnyec-
Kne akKymynsTopbl»

FOCT P M3K 60623—2008 «AKKyMYNSATOPbI U akKyMynsaTop-
Hble 6aTapeu, cogepxallye LieNoYHOW 1 Apyrue HeKUCNOTHbIe
9N1eKTPONUTLI. AKKYMYIATOPbl HUKE b-KaAMWEBbIe OTKPbITbie
npusmaTtunyeckue»

*eo

FOCT P 50807—95 (M3K 755—83) «YcTpoiicTBa 3allnTHblE,
ynpasnsiemble angepeHumanbHbiM (0CTaTouHbIM) TokoM. O6-
Lmne TpeboBaHMA U METOAbI UCTbITaHNi»

»

FOCT P M3K 61140—2000 «3alpta OT MOopaKeHUs 3/1eKT-
puyeckum TokoM. O6Lyme nonoxeHuns no 6e3onacHocTu, obec-
neynBaemMoli 31eKTpPoobopyA0BaHEM U IN1EKTPOYCTaHOBKamMu B
NX B3anMOCBA3N»

FOCT P 53734.4.1—2010 (M3K 61340-4-1:2003) «32neKTpo-
crtatuka. Yactb 4.1. MeToapbl UCNbITAHUIA ANA NpUKIagHbIX 3a-
[adv. DNeKTpMYeckoe COMpPOTUB/IEHME HAMOJbHbLIX MOKPLITUIA 1
YCTaHOB/EHHbIX MOSIOB»
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OkoHYaHve Tabnuubl JA. 1

O603HaueHe CCbII0YHOro CreneHb O603HaueHVe 1 HaMMEeHOBaHVIe COOTBETCTBYHOLLIETO
Mex/yHapofHOro CTaHjapTa COOTBETCTBUSA HaLIOHaUTbHOI, MEXTOCYapCTBEHHOO CTaHaapTa
M3K 61660-1 — n
M3K 61660-2 — .
M3K 62259-2003 oT FOCT P M3K 62259—2007 «AKKYMY/IATOPbI U akKyMynsiTop-

Hble 6aTapeu, copepxalive LIesIoYHON N Apyrue HEKUCOTHbIe
3N1eKTPOIUTLI. AKKYMYNIATOPbI HUKE/b-KaaMUeBble NpuaMaTuyec-
KvMe C rasoBoil pekomOuHaumeli»

MNCO 3864 (Bce yactn) — .

* COOTBETCTBYIOLLMIA HALMOHaNbHbIV CTaHAAPT OTCYTCTBYET. [0 ero yTBepXAeHNs peKoMeH4yeTCcs UCNosb30-
BaTb MEPEBOA, HA PYCCKWIA A3blK 4AHHOTO MEXAyHapoAHOro cTaHAapTa. [epeBos A4aHHOTO MEeXAYHapO4HOro CTaH-
papta Haxogutca B OAO «HUNCTAN.

** COOTBETCTBYIOLMI HALMOHa/IbHBIV CTaHAAPT OTCYTCTBYET. [0 €ro YTBEPXAEHNS PEKOMEHAYETCSA UCMOMb30-
BaTb NEpPEeBOA, Ha PYCCKWIA A3blK AAHHOTO MexyHapoAHOro ctaHaapra. Mepesos AaHHOT0 MeXAYHapo4HOro CTaH-
AapTta Haxogutca B ®egepasibHOM MHOPMALMOHHOM (hOHAE TEXHWYECKMX persiaMeHToB U CTaHA4apToB.

MprumeuyaHune — B HacToswWe Tabauue MCNOb30BaHbI CeayloLye YC/I0BHble 0603HAYEHNST CTeNeHu
COOTBETCTBUA CTAHAAPTOB:

- FOT — ngeHTNYHbIe CTaHaapThbI;

- MOD — mMoanmuupoBaHHble CTaHAapTbI.
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M3K 60050-482:2004

M3K 60065

M3K 60079-10-1:2008

M3K 60364-1

M3K 60364-4-42

M3K 60364-5-54

M3K 60364-7-706

M3K 60449

M3K 60950-1

M3K/TT 61201

M3K 60990

M3K/TT 61438

M3HOTO 62060

EH NCO 20345

EH 50091-1-2

EH 50178

OnpektnBa 2006/66/EC

EH 14458
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Buénuorpacusa

MexayHapoAHbIin 3N1eKTPOTEXHUYECKUI cnoBapb. YacTb 482: [MepBuYHbIE U BTOPUYHbIE akK-
KYMYNSATOPHbIE 3/1EMEHTbI U akKyMynsiTopHble 6atapen (IEC 60050-482:2004, International
Electrotechnical Vocabulary — Part 482: Primary and secondary cells and batteries)
Ayavo-, Bugeoannapatypa 1 aHaslorMyHas a/1ekTpoHHas annapartypa. Tpe6oBaHusi TeXHUKW
6e3onacHocTu (IEC 60065, Audio, video and similar electronic apparatus — Safety require-
ments)

B3pbiBoonacHble cpeabl. YacTb 10-1. Knaccudmkauusi 30H. B3pbiBoonacHble rasoBble cpe-
bl (IEC 60079-10-1:2008, Explosive atmospheres — Part 10-1: Classification of areas —
Explosive gas atmospheres)

ONEKTPUYECKNE HU3KOBOJIbTHbIE YCTAHOBKM 3aaHuii. YacTb 1. OCHOBHbIE MPUHLWMMbI, OLEHKa
06LWmx xapaktepuctuk, onpegenenus (IEC 60364-1, Low-voltage electrical installations —
Part 1: Fundamental principles, assessment of general characteristics, definitions)
DneKTpuyeckne yCTaHoBKM 3aaHuii. Yactb 4-42. ObecnedeHne 6e3onacHocTn — 3auiuta ot
TennoBbix Bo3gelicTeuii (IEC 60364-4-42. Electrical installations of buildings — Part 4-42:
Protection for safety — Protection against thermal effects)

DnekTpuyeckoe 060pyaoBaHne 3aaHuin. YacTb 5-54. BbIGOp 1 yCTaHOBKa 3/1€KTPO06GOopYyA0-
BaHusA. 3asemnsiowme yCcTpoicTea 1 3awmTHble npoBogHuku (IEC 60364-5-54. Low-voltage
electrical installations. Part 5-54: Selection and erection of electrical equipment — Earthing
arrangements, protective conductors and protective bonding conductors)

DneKkTpUYecKMe HN3KOBO/IbTHbIE YCTAHOBKW 3AaHuii. YacTb 7-706: TpeboBaHus K cneyuab-
HbIM yCTaHOBKaM M MeCTONosoXeHusaM. MpoBoasLLne MNOMOXEHUA C OrpaHWYeHHOl BO3-
MOXHOCTbIO nepeasuxeHuns (IEC 60364-7-706. Low-voltage electrical installations — Part
7-706: Requirements for special installations or locations — Conducting locations with
restricted movement)

YCTaHOBK/ 3nekTpuyeckue 3gaHuii. JuanasoHbl HanpsbkeHust (IEC 60449. Voltage bands for
electrical installations  of buildings)

O6opyaoBaHve MHOPMaLMOHHbIX TeXHoMormin. BesonacHocTb. Yactb 1. O6bwme Tpebosa-
Hua (IEC 60950-1. Information technology equipment — Safety— Part 1: General requirements)
Vcnonb3oBaHne 06blYHbIX NPeaenioB HanpsKeHns NPUKOCHOBEHWS. PykoBOACTBO MO npu-
meHeHuto (IEC/TS 61201. Use of conventional touch voltage limits — Application guide)
MeToabl M3MepeHns TOKOB NpY NPUKOCHOBEHNM U TOKOB 3aluTHOro nposoaHuka (IEC 60990,
Methods of measurement of touch current and protective conductor current)

AKKyMynaTopbl 1 6atapen nepsuyHble. Bo3mMOXHble pucku 6e3onacHoin paboTbl NPy UCMONMb-
30BaHWN. PYKOBOACTBO A/151 U3roToBUTENEl 060py0BaHMs 1 nonb3osateneli (IEC/TS 61438,
Possible safety and health hazards in the use of alkaline secondary cells and batteries
— Guide to equipment manufacturers and users)

DneMeHTbl BTOPUYHbIE 1 akKyMyNsiTOpHble 6atapen. TekyLmniAi KOHTPO b CTauMOHaPHbIX CBUH-
LIOBbIX KUC/IOTHbIX akKyMy/IATOPOB. PyKoBOZACTBO A1 nonb3osarens (IEC/TR 62060, Secondary
cells and batteries — Monitoring of lead acid stationary batteries — User guide)

CpefcTBa nHAMBMAYanbHOW 3awmThl. BesonacHas o6yBb [EN ISO 20345, Personal protective
equipment — Safety footwear (ISO 20345:2004)]

Cuctembl 6ecnepeboiiHoro anektponutanusa (UPS). Yactb 1-2. O6wme TpeboBaHus v Tpe-
6oBaHMs 6e3onacHocTn ans UPS, ncnonb3yembliX B 3aKpbITbIX NPOU3BOACTBEHHBIX MOMeLLe-
Huax [EN 50091-1-2, Uninterruptible power systems (UPS) — Part 1-2: General and safety
requirements for UPS used in restricted access locations]

O6opyaoBaHve 371eKTPOHHOe, MNpYMEeHseMoe B 3HepreTnyeckux ycrtaHoskax (EN 50178.
Electronic equipment for use in power installations)

Batapen un akkymynaTopbl, COAepxalime HekoTopble onacHble BeulectBa (EC Directive
2006/66/EC. Batteries and accumulators containing certain dangerous substances)
VHamBuayanbHble cpefcTBa 3almTbl r1as. JInuesble 3KpaHbl U KO3bIPbKM Ha MPOW3BOA-
CTBEHHbIX 6€30MacHbIX Kackax 415 NoXapHbIX ¥ PaboTHUKOB CaHUTapPHON U Ype3BblyaliHo
nomowy (EN 14458. Personal eye-equipment — Faceshields and visors for use with fire-
fighters, ambulance and emergency sevvices)
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YK 621.355.2:006.354 OKC 29.220.20
29.220.30

KntoueBble CoBa: CBUHLOBO-KUC/IOTHbIE aKKyMyNaToOpbl U 6aTapew, cTaunoHapHele 6atapeun, 6aTapeiitbie ycTa-
HOBKU. 6€30MacHOCTb, MOHTaX, yCTaHOBKa
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