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Mpeaucnosune

1 NOArOTOBIEH Hekommepyeckol opraHusaumen «HauyuoHanbHaa accouuaums NpousBoaUTENen
ncrtouHnkos Ttoka «PYCBAT» (Accoumaums «PYCBAT») Ha OCHOBE ayTEHTWYHOrO nepeBofa Ha PYCCKUN
A3bIK MEXAQYHApOAHOro CTaHAapTa, YKasaHHOro B MYHKTE 4, KOTOPbIN BbIMONHEH OTKPbITbIM aKUUMOHEPHbIM
obwecTBoM «Hay4HO-uccnegoBaTenbCKUi  MPOEKTHO-KOHCTPYKTOPCKMA U TEXHOMOTUYECKUIA  UHCTUTYT
craptepHblx akkymynsatopos» (OAO «HUNCTAY)

2 BHECEH TexHunyeckum koMuTeTOM Mo crangaptusauumn TK 044 «Akkymynatopbl u 6artapeny,
noakoMuUTeToM 1 «CBUHLOBO-KUCIIOTHLIE aKKyMYNSITOPbI U BaTtapen»

3 YTBEPXOEH W BBEJEH B OEMCTBWE lMpukasom degepanbHOro areHTCTBa No TEXHUYECKOMY
perynmpoBaHuio u metponorun ot 22 Hoabpsa 2013 r. Ne 2151-ct

4 Hactosilmin cTtaHaapT MASHTUYEH MmexayHapoaHoMy ctaHaapty MOK 62485-3:2010 «TpeboBaHus
6e30nacHOCTU K aKKyMYnsATOPHbIM B6aTapesam u 6atapeiiHbiM ycTaHoBkaM. Yacte 3. Taroeblie 6atapeun» (IEC
62485-3.2010 «Safety requirements for secondary batteries and battery installations — Part 3: Traction
batteriesy).

HaumeHoBaHWe HacCTOALWEro craHjapTa W3MEHEeHO OTHOCUTENbHO HAaWMEHOBAHW  YKa3aHHOro
MeXayHapoaHoro ctaHgaprta ansa npusegerus B coorsetrcrane ¢ F[OCT P 1.5-2012 (nyHkT 3.5).

Mpu npuMEHEeHUM HaCTOALEro CTaHgapTa pPEeKOMeHAYeTCs MWCNonb30BaTb BMECTO  CCbIIOYHbIX
MEXAYHapPOAHbIX CTaHAApPTOB COOTBETCTBYIOLUME UM HaUMOHarbHble CTaHAapTbl Poccuiickon degepauun,
CBeZleHUs O KOTOPbLIX NPUBEAEHbI B AOMONHUTENBHOM NpunoxeHun OA

5 BBEJEH BINEPBbIE

lMpasuna npumeHeHus Hacmosweeo cmaHdapma ycmaxosneHs! 8 FOCT P 1.0—2012 (pas3fen 8).
Unpopmayusa 06 UMeHeHUaX K HacmosauieMy cmaH0apmy rybnukyemcs 6 exxe200HOM (10 COCMOSHUIO Ha
1 AHeaps mekyuwe20 200a) uHhopMayUuoHHOM yka3amerne «HayuoHanbHble cmaH0apmbly», a oguyuanbHbll
meKcm U3MeHeHuUll U ronpasoKk — 8 EXEeMECSAYHOM UHOpMaUUOHHOM ykasamene «HayuoHanbHble
cmaHOapmbi». B cnyyae nepecmompa  (3aMeHbl)  unu  OMMEHbl  Hacmosuez2o cmaHdapma
coomeemcmeyiouiee ysedomrieHue 6ydem onybnukoeaHo e bnuxaluwem 6bliycke UHGOPMayUOHHO20
yKkazamensa «HayuonanbHbie cmaHlapmely. Coomeemcemeyroujas uUHpopmayus, yeedoMmneHue u mexkcmoi
pasmewaromes makxe 6 UHOPMayUoHHOU cucmeme obuwjeao nosb3oeaHuss — Ha ocuyuanbHoMm calime
®eldepanbHO20 aseHmemea Mo MEeXHUYECKOMY peaynuposaHuio u memposnosuu e cemu VIHmepHem
(gost.ru)

© CraHpaptuHcopm, 2014

Hacrosilmii ctaHaapT He MOXET 6biTb MOMHOCTbIO UMM YaCTUYHO BOCMPOW3BEAEH, TUPAXUPOBAH U
pacnpocTpaHeH B KayecTBe oduuManbHOro usgaHus 6e3 paspelueHusi degepanbHoOro areHTcTBa no
TEXHUYECKOMY PETYNIUPOBAHUIO U METPONOTU
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HAUWOHANBLHBIN CTAHOAPT POCCUNCKON DEAEPALUMN

BATAPEU AKKYMYINIATOPHDLIE U AKKYMYNATOPHbLIE YCTAHOBKU
Tpe6oBaHua 6e30NacHOCTH
Yactb 3
TaroBble 6aTapeun

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

Nata BBeaeHus — 2015—01—01

1 O6nactb NnpUMeHeHus

Hacroswwin cTanaapt ycraHasnueaeTt TpeboBaHmsa 6€30nacHOCTM K TArOBbIM GaTtapesm n akkymyns-
TOPHbLIM YCTAHOBKaM, MCMOSIb3yeMbIM B ANMEKTPUYECKUX TPAHCMOPTHLIX CPEACTBAX: JNMEKTPUYeCKUX npo-
MbILLMEHHbIX FPY30BbIX aBTOMOOUIAX, BKMIOYas aBTOMNOrPy3vnku, OYKCMPOBLUMKKU, YOOPOUHbIE MAaLLUMHbLI, aB-
TOMaTUYEeCKW YNpaBnsieMble TPAHCMOPTHLIE CPEACTBA; NIOKOMOTUBAX, MCMONb3YIOLMX aKKyMYMATOPbI, a Tak-
e B 3NIEKTPUYECKMX TPAHCMOPTHBIX CPEACTBAX, OTHOCALLMXCA K TOBapam HapOAHOro notpebnexus (Tenex-
Kax ans ronbda, Benocuneaax, MHBanUAHbIX KOnsAckax) u ap.

Hacroswmin craHgapT pacnpoCTPaHAETCA Ha CBUHLOBO-KUCIOTHBIE, HUKEIb-KaAMUEBbIe, HUKESb-
METanmnornapuaHele U Apyrue LenovHble akkymynatopHele 6arapen. TpeboBaHus 6€30MacHOCTU K nuTue-
BbIM aKKyMyNnATOPHbIM GaTapesam Ana ykasaHHOW 06nacTn NPUMEHEHUs YCTaHOBIEHbI B IPYTOM CTaHgapre.

HomnHanbHOoe HanpskeHne orpaHudeHo Ao 1 000 B npu nepemeHHom Toke u Ao 1 500 B npu nocro-
AHHOM TOKE W PernameHTUpyeT OCHOBHbIE MEepbl 3aLLMUThl OT ONAaCHOCTU 3MEKTPUYECTBA, rasoBbiAENEeHNA 1
anekTponuTa.

Hacroswwin ctaHgapt cogepxut TpebosaHuss 6€30naCcHOCTU, CBA3AHHLIE C MOHTAMXOM, 3KCnyaTaLu-
e, KOHTPONeM, TEXHUYECKUM OOCIY>KUBAHUEM M NOAFOTOBKOW K CHATMIO C 3KCNnyaTauun 6aTapen.

2 HopmaTuBHbIe CCbINKU

Cnegayloume CCbiNoYHble JOKYMEHTbI 00s3aTenbHbl ANA NPUMEHEHUA B HAcTOALEM cTaHaapte. [ns
[aTUPOBaHHbIX CCbINIOK NPUMEHUMbI TONbKO YKa3aHHble CTaHAapThbl. [ANA HeaaTUpPOBaHHBLIX CCbINIOK Npume-
HUMO nocneaHee uzgaHue nyénukauumn (BKnoYaroLee BCe U3MEHEHUS).

M3K 60204-1 Be3onacHOCTb MEXaHU3MOB. 3nekTpuyeckoe o6opyaoBaHme mawumH. Yactb 1. Obwue
Tpeboeanusa (IEC 60204-1, Safety of machinery — Electrical equipment of machines — Part 1: General re-
quirements)

M3K 60364-4-41 JnekTpuyeckue ycTaHOBKM 3aaHuii. Yactb 4-41. Meponpusatusi no obecneyveHuto
GesonacHocTu. 3awmTa oT anektpuyeckoro ygapa (IEC 60364-4-41, Low-voltage electrical installations —
Part 4-41: Protection for safety — Protection against electric shock)

M3K 60900 MHCTpymMeHTbI pyyHble aAnsa pabot noa HanpshxkeHnem Ao 1000 B nepemeHHOro Toka u oo
1500 B noctosHHoro Toka (IEC 60900, Live working — Hand tools for use up to 1 000 V a.c. and 1 500 V d.c.)

M3K 61140 3awmta OT NOPaKEHUA INEKTPUYECKUM TOKOM. OOLIME acnekTbl, CBA3aHHbIE C INEKTPO-
ycTaHoBkaMu u anektpoobopyaosannem (IEC 61140, Protection against electric shock — Common aspects
for installation and equipment)

M3K/TexHnueckuint oT4eT 61431 PykoBOACTBO MO MUCMONb30BAHUIO CUCTEM KOHTPONA ANA CBUHLIOBO-
KMcnoTHbIX Taroebix 6atapen (IEC/TR 61431 Guide for the use of monitor systems for lead-acid traction bat-
teries)

NCO 3864 (Bce yactn) Cumsonsl rpadudeckue. Lipeta u 3Haku 6esonacHoctu (ISO 3864 (all parts),
Graphical symbols — Safety colours and safety signs)

MpumeyvyaHne — lpu NONL3IOBAHWN HACTOSILLMM CTaHAapTOM LenecoobpasHo nNpoBepuTb AeicTBUE CCbl-
TIOYHbIX CTaHAapTOB B UHPOPMALMOHHOWA cucTeMe oOLLero nonb3oBaHWA — Ha oduuunansHom caiTe defepansHoro
areHTCTBa No TeXHUYECKOMY PeryrnimpoBaHuio 1 MeTponorin B ceTu VIHTepHeT Wnu no exerofHoMy WUHOpMaLMOHHOMY
yKkasaTento «HauuoHanbHble cTaHfapTeI», KOTOpbI onybGnukoBaH No COCTOsSHWIO Ha 1 AHBapsi TekyLlero roga, ¥ no Bbl-
nyckam exemecsvyHOro UHGOPMaLMWOHHOro ykasaTens «HauuoHanbHble cTaHZapTel» 3a Tekywui rog Ecnu zameHeH

M3pgaHue ocdouumanbHoe
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CCBINIOUHBbIN CTaHAapT, Ha KOTOpLIA AaHa HejaTUpoBaHHAs CCbiNka, TO PEKOMEHAYETCS WCMNONb3oBaTb AeHCTBYIOLLYIO
BEpCMIO 3TOro CTaHAapTa ¢ YYETOM BCEX BHECEHHBLIX B flaHHYIO BEPCUIO U3MEHeHUN. Ecnu 3aMeHeH CChINOYHbIA cTaH-
JapT, Ha KOTopblii AaHa faTUpoBaHHasA ccblflka, TO PEKOMEHAYETCA UCMONb3oBaTh BEPCUIO 3TOTO CTaHAapTa C yKasaH-
HbIM BhILLE FOAOM YTBEPXAEHUSI (NPUHATMA). Ecnu nocne yTBEpXASHUS HACTOALWEro cTaHgapTa B CCbINOYHbIA CTaH-
[apT, Ha KOTOpblid AaHa AaTMpoBaHHasi cChiflka, BHECEHO W3MEHEHWe, 3aTparusatoLiee NnonoXxeHue, Ha KOTopoe AaHa
CChbIfKa, TO 3TO MONOXEHWEe peKoMeHAYyeTCs NpUMeHsTb 6e3 ydeTa AaHHOro uameHeHus. Ecnu cobinouHbli cTaHaapT
O0TMeHeH 6e3 3aMeHbl, TO MONOXEHNE, B KOTOPOM AaHa CChifka Ha Hero, PeKOMEHAYETCS NPUMEHATL B YacTu, He 3aTpa-
rMBaloLLeit 3Ty CChINKY.

3 TepMuHbI 1 onpeaeneHus

B HactosiLiem ctaHgapTe ucnosb3oBaHbl CReayloLmMe TEPMUHBLI C COOTBETCTBYIOLMMU ONpeaeneHuns-
MM:

3.1 akkymynarop (secondary cell, rechargeable cell, single cell): Xumnuecknin UCTOYHUK TOKa, CNO-
COOHbIN BOCCTAHABNUBATbL 3NEKTPUYECKUI 3apsia Nocne paspsaaa.

MpumMeyaHune — BoccraHoBneHWe 3apsiaa OCYLECTBNAETCS NOCPEACTBOM 0O6paTUMO XUMUYECKOW peak-
Lmu.

3.2 6arapes cBuHUOBO-KucnoTHanA (lead dioxide lead battery): AkkymynsitopHaa 6atapes, cocTos-
Lasa u3 anekTponuta Ha 6ase BOAHOrO pacTBoOpa CEPHOW KUCMOTbI, B KOTOPOW NOMOXUTENbHbLIE 3NEKTPOAbI
cogepxart ABYOKUCb CBMHLA, @ OTpULATErNbHbIE 9MNEeKTPOAbl — CBUHEL,

Il pumMmedYyaHne — CBVIHL[OBO-KVICJ'IOTHble 66Tap6VI YacTo Ha3biBalOT aKKyMyInATOpaMu, YTO He peKoMeHayeT-
cA.

3.3 b6artapes Hukenb-kagMmueBas (nickel oxide cadmium battery): AkkymynsaropHas 6atapes ¢ Lie-
TNOYHbIM 3MEKTPONUTOM, B KOTOPOW NOMOXUTENbHLIE ANEKTPOAbI COAEPKAT OKUCh HUKENSA, a OTpULaTENbHbIE
ANEKTPOAbI — KAAMMN.

3.4 akkymynaTop oTkpbITbIN [vented (secondary) cell]: AKKymynAaTop, 3aKpbiTbili KPbILLKOW C OTBEp-
CTUeM, Yyepe3 KoTopoe cBOOOAHO yAansaioTCA U3 akkymynaTropa B atmMocdepy npoAyKTbl ANMeKTponu3a u uc-
napeHus.

3.5 Oatapesi CBMHLOBO-KUCSAIOTHaA C perynupylowuMm knanaHom [(valve regulated lead acid
battery, VRLA (abbreviation)]: AkkymynstopHaa 6atapesi, B KOTOPON aKKyMyNnATOPbl 3aKPbITbl, HO UMEIOT
KnanaH, C MOMOLLbIO KOTOPOro yaansioT ras, eCnu BHyTPEHHee AaBneHne NpesbIaeT YCTAHOBNEHHOE 3Ha-
YeHue.

MpuMedyaHune — OBbIMHO HE NpeanonaraeTcs AONUBKa aneKTponuTa B NogobHble akkyMynaTopsl unu 6a-
Tapeu.

3.6 akKkyMynaTop rasoHenpoHuLUaeMblil repMeTudHbIN [gas-tight sealed (secondary) cell]: Akkymy-
NATOP 3aKPLITHIA U HE BbINYCKAIOLLMIA a3 UNu XMAKOCTb NpU paboTe npu orpaHUYEHHBIX PeXMMax 3apsaaa u
TemMnepaTtypbl, YKa3aHHbIX U3rOTOBUTENEM. AKKYMYNATOP MOXET ObiTb CHabkeH npeaoxpaHuTernbHbIMU
yCcTpoicTBaMu ANa NPeAoTBpaLLEHUS YIPOXaIoLWe BbICOKOTO BHYTPEHHETO aBneHus.

MpuMedaHune — AkkymynsaTop He TpebyeT JONUBKM SMeKTponuTa U npefHasHadeH Ans paboTbl BO BpeMst
BCero cpoka cnyx6bl B repMETUYHOM COCTOSHUM.

3.7 6arapesa akkymynaTropHasa (secondary battery): [lea unu 6onee akkyMynsitopoB, CO€AMHEHHbIX
BMECTE U UCMOSb3YEMbIX KaK MCTOUHUK 3NEKTPOIHEPIUMN.

3.8 6aTapena taroBas (traction battery): AkkymynatopHas 6atapes, npeaHasHadyeHHas aAnsa obecne-
YeHUS INEKTPUYECKNX TPAHCNOPTHLIX CPEACTB 3a CUET 3anaceHHON SHeEPruu.

3.9 6arapea MoHoGnouHaa (monobloc battery): batapes, cocrosiLas 3 HECKONbKUX OTAENbHbIX, HO
ANEKTPUYECKN COEAMHEHHBIX XMMMUUYECKMX UCTOUMHMKOB TOKA, KaXKAbIA U3 KOTOPbIX COCTOMT U3 Onoka anek-
TPOAOB, 3MNEKTPOSNIUTA, BbIBOAOB UM COEAUHUTENEN M MO MEpe HeOBXOAUMOCTHU CenapaTopoB.

MpumeyvaHune — XuMu4eckme UCTOMHUKM TOKa B MOHOGIOYHOI GaTapee MOMyT COeMHATLCA NocneaoBa-
TENBLHO W (UNK) NapannenbHo.

3.10 anexkTponut (electrolyte): >Kugkaa unu TBepaaa cybcraHuus, cogepkawlas NoABWXKHLIE WOHBI,
KOTOpble 06ecneunBaloT UOHHYIO MPOBOAUMOCTb.

n pumMevYyaHune - GJ'IEKTPOJ'II/IT MOXeET ObITb XKUAKUM, TBEPALIM UK B BUAE renA.
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3.11 rasoBbIAeneHue akkymynsaropa (gassing of a cell): BoigeneHue rasa B pesynbrate 31eKkTponu-
3a BOAbl B 9NEKTPONUTE akKyMynsTopa.

3.12 3apsp 6arapeun (charging of a battery): Mpouecc, BO BpeMsi KOTOPOro akKkyMynsiTOp UNu ak-
KymynsTopHas 6atapes nony4yaeT 3rieKTPUUECKYIO 3HEpruio OT BHELLHEW uenu, B pe3ynbTaTe 4ero
NPOUCXOAAT XUMUYECKME USMEHEHUS BHYTPU akKKyMynaTopa, u noflyyaemas anekTpuyeckas aHe p-
rma coxpaHaeTcs B BUAE XMMUYECKON SHEPTUM.

3.13 ypaBHuTenbHblil 3apaa (equalization charge): JononHutenbHblit 3apsaag ana obecneveHus
0AMHAKOBOM CTEMEHMN 3apsHKEHHOCTU BCEX aKKyMYIISITOPOB B COCTaBe akKyMynsATOpHON 6aTapeu.

3.14 noasapan (opportunity charging): cnonb3oBaHue cB0604HOr0 BpEMEHU MeXAy nepuoaamu pa-
60Tbl ANS yBENUYEHUA 3apaaa U yBenuyeHus Bpemenu paboTel 6aTtapen Bo usbexxaHue YpesmepHoro pas-
psapa.

3.15 nepesapsap (overcharge): MNMpoagomkeHne 3apsaa NOSIHOCTLIO 3aPSHKEHHOTO aKKyMynsiTopa Wnu
aKKyMyNATOpHOI GaTapewn.

MpumeyaHue —MNepesapss — UIMEHEHNE YCMOBUIA 3apsaa C HapyLeHUEM NPeaenoB, YCTaHOBMEHHbIX U3-
roToBUTENEM.

3.16 paspsap (6arapem) [discharge (of a battery)]: Mpouecc, npu KOTOPOM dnNEKTPUHECKasi SHEPTUS
Gartapeun npu onpeaeneHHbIX YCrIoBUAX NOCTABISAETCA BO BHELLHION 3NEKTPUYECKYIO Lienb.

3.17 BHewHee oGopyaoBaHue GaTapem ((battery) peripheral equipment): O6opyanoBaHue, ycra-
HOBNEHHOe Ha GaTapero AnsA NoAAepXaHWs UM KOHTpons paboTbl 6atapeu, T. €. LEHTPanu3oBaHHasA CU-
CcTeMa 3anMBkU BOAbI, CUCTEMA NEpPEMELLMBAHUS ANEKTPONUTa, CUCTeMa KOHTpons 6atapeu, LeHTpanuso-
BaHHAsl CUCTEMa BbINMyCKa rasa, 6arapeiiHbie coeauHUTenn (WTEKepHble pasbembl/MydTbl), CUCTEMA pery-
nMpoBaHuA TeMnepartypbl U T. .

3.18 nomewenue sapsgHoe (charging room): 3akpbiToe NOMELWEeHne unu nnoLlaaka, npeaHasHa-
YeHHasa cneuuanbHo Ans 3apsga barapeii. MNomelweHue TaKke MOXET MCNONb30BaTLCA AN TEXHUYECKOro
obcnyxunBaHua Gatapen.

3.19 nnowapka s3apaagHas (charging area): OTkpbiTas nnowaaka, npeaHasHayeHHas u 06opyaoBaH-
Has Ans sapsga 6arapeii. Mnowaaka Takke MoXeT GbiTb MCNONb30BaHA ANA TEXHUYECKOTO 0BCNY)XMBaHUS
Garapei.

4 3awuTa OT INEKTPUYECKOro nopaxeHus oT 6arapen U oT 3apAAHOro yCTPOun-
cTBa

4.1 O6wme nonoxeHus

Mepbl 3awmTbl OT NPSAMOrO KOHTaKTa M KOCBEHHOTO KOHTaKTa Npu MOHTa)e U nepesapsine TAroBbixX
6aTapeii nogpobHo onucaHbl B MOK 60364-4-41 n M3OK 61140. B cneaytoLmx NyHKTax ykasaHbl MEpbI, Npu-
MEHSIEMbIE NPU MOHTa)e YCTaHOBOK C Y4E€TOM NMONPaBOK.

Crangapt Ha cooTBeTcTByOLEee obopyanoBaHue (MK 61140) pacnpocTpaHseTcs Ha 6atapeun u uenu
pacnpeaeneHus NOCTOSHHOTO TOKa, PaCcnoNOXEHHbIE BHYTPU 060pYyAOBaHUS.

4.2 3awuTa npu NPAMOM U KOCBEHHOM KOHTaKTe

Ha barapesx v B akKyMynsATOPHbIX YCTaHOBKax AOIPKHA ObiTb 06ecneveHa 3awmta OT NPsiIMOro KOH-
TakTa C TOKOBeAYyLLUMMM YaCTAMM, HAXOAALMMUCA NOA HanpsbkeHuem, cornacHo MOK 60364-4-41.

MpUMeEHUMBI Mepbl 3aLUMTbl NOCPEeACTBOM:

- U30M1ALMM TOKOBEAYLUMX YaCTEN NOA HaNpPsHXKEHNEM;

- 6apbepoB UMK OrpaXKaAEHNiA;

- nperpag;

- NOMeLleHNA ¢ orpaHN4YEeHHbIM JOCTYNOM.

OT KOCBEHHOI0O KOHTaKTa NPUMEHUMbI MEPLI 3aLUMUTbl MOCPEACTBOM:

- aBTOMaTU4E€CKOIro OTKIMYEeHUA NMTaHua,

- 3aLMTHOWM M3onaumm;

- HE323eMIEHHOTrO STIOKanbHOW 39KBUMOTEHUMANBHOW CBA3N COEAUHEHUS;

- anekTpocenapauumm.
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4.3 3awura npM NpAMOM U KOCBEHHOM KOHTaKTe NMpu paspage TAroBon 6atapeun B TpaHCNOPT-
HOM cpeAacTBe (baTapea oTcoeauHEHA OT 3apAAHOrO yCTPOUCTBa/ceTn)

4.3.1 3awmTa oT NPAMOro KOHTakTa He Tpebyetca aAna 6atapeil ¢ HOMUHANbHLIM HaANPSHKEHMEM NO-
CTOSIHHOrO ToKa Ao 60 B npu ycnoBuu, 4TO BCA YCTAHOBKA COOTBETCTBYET ycnosusm SELV (6esonacHocTb
CBEPXHU3KOro HanpsbkeHus) u PELV (3alumMTHOE CBEPXHU3KOE HaNPSKEHUE).

MpuMmedvyaHne — HoMUHanNbHOE HanpsKEHWE CBUHLOBO-KUCNOTHBLIX akkymynstopos — 2,0 B; Hukenb-
KaAMUEBLIX U HUKeNb-METannoruapuaHeIX akkymynstopos — 1,2 B. Mpu yckopeHHOM 3apsfe akkyMynsTopoB Makcu-
MasibHOe HanpsXeHue JoMmKHO ObiTb 2,7 B Ans cBUHLOBO-KUCIOTHLIX U 1,6 B — ana cuctem Ha 6ase okcuga HuKens.

OaHako Npu BO3HUKHOBEHUMW APYIMX NPUYMH, T.€. KOPOTKUX 3aMbIKaHWIN, MEXaHUYECKUX NOBPEXAEHUN
u T.n., BCe 6aTtapeu B INEKTPUYECKUX TPAHCMOPTHLIX CPeACTBAX AOMKHbI ObiTh 3aLUMLLEHbl OT NPAMOTO KOH-
Takra ¢ TOKOBEAyLLUUMU YaCTSMMU, AaXKe €CNU HOMUHAaNbHOE HanpsbkeHue 6atapen 60 B nOCTOAHHOrO Toka
UM MeHbLLUE.

4.3.2 ina 6artapeii C HOMUHANbHBIM HanpsbkeHueM oT 60 Ao 120 B NOCTOAHHONO TOKa BKNOYUTENBLHO
Heobxoauma 3aluuTa oT yaapa SNEKTPUUECKUM TOKOM, BbI3BAHHOTO NPSAMbIM KOHTAKTOM.

MpumMmeyaHue —batapen ¢ HOMUHANBHBEIM HanpsXeHnem 120 B NOCTOSHHOIO TOKa BKMOUUTENBHO CYMTa-
toTca 6e3onacHbIMU UCTOMHUKamMK Toka SELV (6e3onacHOCTb CBEPXHU3KOro HanpskeHus) unu PELV (3awuTHoe cBepx-
HU3Koe HanpsxeHue) (cM. MOK 60364-4-41, 411.1).

MpuMEeHUMbI MepbI 3aLUTbl NOCPEACTBOM:

- N301AUMK TOKOBEAYLLMX YaCTeN;

- 6apbepoB UMK OrpaXKaeHMuii;

- nperpaa;

- NOMELLEHUIA C OrPAaHNYEHHBIM JOCTYNOM.

Ecnu 3awmra oT NpsAMOro KOHTaKTa C TOKOBEAYLUMMM YaCTAMMU OCYLLECTBMAETCA TOMIbKO C NOMOLLbIO
nperpajg v NOMELLEHUI C OrPaHMYEHHbIM JOCTYNOM, AOCTYN B NOMELLEeHne ¢ 6aTapesMn paspeluaeTcs Tofb-
kO 0By4eHHOMY nepcoHany C npaBoM AOCTyNa, Takke NOMELUEHME AOMKHO MApKUpOBAaTLCA npeaynpeau-
TenbHbIMU MapKMPOBOYHbIMK 3HaKamu (pasgen 11).

Ona 6ataperi ¢ HOMUHamNbHbLIM HanpspkeHueM, npesbiwalwmum 120 B NOCTOSIHHOTO TOKA, AOJDKHbI
NPUMEHATLCA 3aLUTHBIE MEePbl NPOTUB NPSAMOrO U KOCBEHHOTO KOHTaKTa.

BatapeliHble 0TCEkU ¢ GaTapesMu, UMEIOLLIMMU HOMUHANBHOE HanpshkeHue Bbille 120 B noCTOsIHHOTO
TOKa, AOKHbI BbITb 3aKPbIThI, 8 AOCTYN K HUM AOMMKEH ObiTb paspeLleH TONbko 06y4eHHOMY nepcoHany ¢
npasoM A0CTyMa, TaKkKe MOMELLUEHUE AOIPKHO MapKMpOBATbLCA NPeaynpeauTenbHbIMU MapKUPOBOYHBLIMU
3Hakamu (pasgen 11).

Ons Gatapei ¢ HOMMHamNbHLIM HanpsbkeHueM, npesbiwaowmm 120 B NOCTOSHHOIO TOKa, AOJKHa
ObITb 06ecneveHa 3awnTa 0T KOCBEHHOIO KOHTaKTa NOCPEACTBOM:

- 9NEeKTPUYECKON U30NALUM TOKOBEAYLLUMX YacTen;

- He3a3eMIeHHOMW NOKaNbHOWM 3KBUMOTEHLMANLHON CBA3M;

- aBTOMAaTUYECKOrO OTKIIOYEHUS MW CUTHANU3aLuu.

4.4 3awmTa npu NPAMOM U KOCBEHHOM KOHTAaKTe Npu 3apsage TAroBomn 6atapeun

Ona HagexxHoW 3awuTel 6aTapeiiHbix 3apsiAHbIX YCTPOWCTB OT rafibBaHUYECKON CBSA3M C NOABOASLL M-
MKW marucTpansMu B cootBeTcTBUM ¢ MOK 61140 AOmKHbI NPUMEHSTLCA 3alMTHbIE Mepbl SELV n PELV.
Ecnu HoMuHanbHOe HanpsikeHue BaTtapeun He npeBbiaeT 60 B NoCTOsIHHOIO TOKa, 3aLiuTa OT NPSAMOro KOH-
Takra popmancHO He TpebyeTcsA B TOM criyyae, ecfim BCsl yCTaHOBKa NPOM3BOAUTCS B COOTBETCTBUM C YCO-
Buamu SELV u PELV.

Ecnu GartapeiHoe 3apsgHOe YCTPOWCTBO HEe COOTBETCTBYET AaHHbIM TpeboBaHWAM, AOMmkHa ObiTb
obecneveHa 3awuTa OT NPSIMOrO U KOCBEHHOTO KOHTAKTa B COOTBETCTBUU ¢ MOK 60364-4-41.

OpaHako npu BO3HUKHOBEHWMW APYTUX MPUYKH, T. €. KOPOTKUX 3aMbIKaHWUIA, MEXaHUYECKUX NOBPEXAEHUN
U T. n., BCe DaTapeun B SNEKTPMYECKUX TPAHCMNOPTHbIX CPeACTBax A0MKHbI ObITb 3aLUMLLEHbI OT NPSIMOrO KOH-
TaKkTa C TOKOBEAYLUMMU YaCTAMU, JaXe eCnnm HOMUHarbHOE HanpsbkeHue B6atapeun 60 B NOCTOAHHOMO TOKa
UnNn MeHbLLE.
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5 lMpeporBpalleHe KOPOTKUX 3ambikaHMA M 3awmta ot Apyrux 3ddgekroB
3NEeKTPUYECKOro Toka

5.1 Kabenu u MexsneMeHTHble COeaUHeHUs

Kabenu u mexaneMeHTHble CoeaUHEHUA AO0MKHbI ObiTb U30NMPOBaHLI AN NPeAoTBPaLEHUs KOpPOT-
KMX 3aMbIKaHWUA.

Ecnu us-3a cneuncu4eckoin KOHCTPyKUuKn 6atapen HEBO3MOXHO 06ecneymnTb 3aLumMTy OT KOPOTKUX 3a-
MbIKQHWI C NOMOLLbIO NPUMCNOCOONEHUn ANA 3aLWMTbl OT TOKA NEepPerpysku, CoOeAuHUTENbHbIE Kabenu mexay
3apsAHbLIM YCTPONCTBOM, COOTBETCTBYIOLMM GaTapeiHbiM coeguHeHnem u 6atapeeii, a Takke mexay 6ara-
peei n TPaHC-NOPTHLIM CPEACTBOM AOIDKHA ObITb 3aLUTa OT KOPOTKUX 3aMbIKaHUIN U 3aMbIKaHUI Ha 3eMAL0.

Kabenu AomkHbl COOTBETCTBOBaTH TpeboaHusim M3OK 60204-1.

Mpu ucnonb3oBaHun rmbkoro kabena 3awmra OT KOPOTKMX 3aMbIKAHUI AOMMKHA ObITb YCUNEHA OAHO-
XunbHbiM kabenem no M3K 60204-1. Ecnv HoMuHanbHoe HanpshkeHue Gatapeun MeHbLue unu pasHo 120 B
NOCTOSIHHOTO TOKa, Ansi 6onbLuen rmbkocTn MoxeT ObITh CNonb3oBaH kabenb knacca HOTND2.

KaGenb BbiBO#OB GaTtapen aomkeH ObiTh 3adhukcupoBaH Tak, uTobbl NpeaoTBpaTuTh aedopmauuio
npu pacTsXKEHUU U CKPYYIMBaHMU BaTapeiHbIX BbIBOAOB.

M3onauua aomkHa 3alumuars OT BO3AEWCTBUI OKPYXKAIOLLIEN Cpebl B YacTu TeMnepaTtypbl, 3neKTpo-
nuTa, BRaXHOCTM, MNbIfIK, YaCTO BCTPEYAIOLLMXCH XMMUKATOB, ra3oB, NapoB U MEXaHNMYECKUX Harpy3ok.

5.2 NpepoxpaHuTenbHbie MePbl NPU TEXHUYECKOM OOCIY)KMBAHUMU

Mpu pabote ¢ obopyaoBaHMEM, HAXOASALLEMCH NOA HANPSDKEHUEM, AOIDKHbI BbIMOMHATLCA COOTBET-
CTBYIOLLME NPEAOXPAHUTENBHBLIE MEpbl AN CHWKEHUS PUCKA TENECHOro MOBPEXAEHUS, a TaKKe AOSHKHbI
MCNOJb30BaTbCA N30NMMPOBaAHHLIE MHCTPYMEHTLI B COOTBETCTBMM ¢ MOK 60900.

Ona MUHMMU3aLMKU pUCKA TENECHOro NOBPEXAEHUs AOIDKHbI ObITb NPEeAyCMOTPEHbI Crieaylowme Me-
pbl:

- BaTapeun He AOMKHbI COEAUHATLCA UNMN OTCOEAUHATLCA A0 OTKIIOHEHUS1 HAarpy3ku Unu 3apsgHoro To-
Ka;

- MPW NPOBEAEHWUM PErMaMeHTHOro 06CnyXuBaHMs Ha BaTapeliHbIX BbIBOAAX U COEAUHEHUAX AOSDKHbI
ObITb KONMA4kW, NO3BONAIOLLME MUHUMWU3UPOBATL KOHTaKT C SMEKTPONpPOBOAALLMMMU AETanAMU, HaXoASLUU-
MUCS MO HANPSKEHNEM;

- 40 Hayana paboTbl BCE NMYHbIE METANNMYecKne NpeameTbl AOMKHbI BbiTb CHATLI C PYK, 3anNsACTbs U
wewu;

- ANS aKKyMYNATOPHBIX CUCTEM C HOMUHAnNbHBIM HanpskeHuem Gonee 120 B NOCTOAHHOrO TOKa HEO6-
X0AMMa U30NMPOBaHHasA 3allMTHasA OAexAa U NoKarbHbIe U30NUPOBAHHBLIE NOKPLITUA ANA NPefoTBpPaLLEeHUs
KOHTaKTa nmepcoHana ¢ nofioM Wiu 4acTAMW, CBA3AHHbLIMU C 3emnei. M3onupylowas 3awmTHas ogexaa u
maTepuan aAna NOKPbITUA NOna AOIMKHbI BbITb aHTUCTATUYECKUMMU.

MpumeyvaHwue —lpu akcnnyatayuu 6aTtapen ¢ HOMUHANBHLIM HanpsXXeHnem ceile 120 B nocTosHHOro
TOKa npeanaraeTca pasfenaTb WX Ha CekuuW, UMetolme HanpsbkeHue 120 B (HOMUHanbHOe) NOCTOSIHHOTO ToKa M
MeHbLUe.

5.3 N3onauuna 6aTapeun

5.3.1 O6wure nonoxeHus

TpeboBaHusi JaHHOTO MyHKTa He MPUMEHAIOTCA ANnA GaTtapei, Mcnosib3yembix B [OPOXHbLIX TpaHC-
NOPTHLIX CpeAcTBax, NPUBOAUMBIX B AENCTBME BNEKTPMYECTBOM. TpeboBaHMsA No u3onaunu Takux 6arapen
npeacTaBneHbl B COOTBETCTBYIOLLEM CTaHAapTe.

5.3.2 HoBas, 3anutasa u 3apshkeHHas 6aTapesi 4OMMKHA UMETb COMPOTUBIIEHUE M3ONALMM KaK MUHU-
mMyM 1 OM npu n3amepeHumn mexay 6ataperiHbiMu BbIBOAAMMU U METanM4Yeckum noaaoHOM, KapkacoMm TpaHec-
MOPTHOro CPeAcTBa UMW APYrumMu NPOBOASALLMMU CTPYKTYPHBIMK YCTpoiicTBamu. Ecnu B cekummn yctaHosne-
HO HECKObKO OTAEerbHbIX KOHTEHEepoB, 3TO TpeGoBaHME NMPUMEHSETCA KO BCEM CEKLUAM, BKIOYas MeTar-
nuueckue BataperiHble KOHTEHHEpDI, SNEKTPUHECKU COEANHEHHBIE.

5.3.3 BaTapes, umeloLLaa HOMUHaNbHOE HaNpsbkeHUe MeHee 120 B NOCTOSIHHOTO TOKA, AOMKHA UMETb
U30NALMOHHOE COMpPOoTUBIEHNE He MeHee 50 OM, YMHOXEHHOE Ha HOMUHANLHOE HanpskeHue 6atapeu, HO
He MeHee 1 KOM npu usmepeHun mexay 6arapeiHbiMu BbLIBOgAMU U MeTannu4eckum noaa0HOM, KapKacoMm
TPaHCMopTHOro CpeacTsa WNKU APYrMMU NPOBOAALUMMU CTPYKTYPHbIMU YCTPOWCTBAMU. ECnu HOMWUHaNbLHOE
Hanpsbkenne G6atapen npesbiwaeT 120 B NOCTOSAHHOrO TOKa U3ONSLMOHHOE COMPOTUBIIEHUE AOMKHO ObITb
He mMeHee 500 OM, YMHOXXEHHOEe Ha HOMMHAaNLHOE HanpshkeHue. Ecnu B CeKUUM YCTAHOBIEHO HECKOSbKO
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KOHTEWHepoB, TpeboBaHWE NPUMEHAETCA KO BCEM CEKLMSIM, BKNIOYAA meTannuyeckue 6atapeiHbie KOHTe -
Hepbl, ANEKTPUYECKN COEANHEHHbIE.

5.3.4 ConportusneHue n3onsuMm TPaHCNOPTHOrO CPeAcTBa M TATOBOM Garapeu AOIDKHO U3MepSTbCA
pa3aenbHo. HanpsbkeHne npu M3MepeHun ConpoTUBNEHUNA AOMKHO ObiTb Bbillle HOMUHANBHOIO HANPSHKEHUS
6atapeu, HO He bonee 100 B NnOCTOAHHOrO TOKA M He NpeBbiwatoWwmm ero 6onee yem B Tpu pasa (EN 1175-
1).

6 Mepbl NPeaoCTOPOXHOCTU NPOTUB Yrpo3bl B3pbiBa C NOMOWLIO BEHTUIALUN

6.1 Fa3oBbIgENeHue

Bo Bpems 3apsaa v npu nepesapsaae NpoUCXoAuT BblAENEHMWE ra3oB U3 BCEX aKKyMYNATOPOB U aKKy-
MYNATOPHbIX 6aTapei, UCKNIoYas ra30HENPOHMLIAEMbIE TEPMETUYHBIE aKKYMYIISITOPbl. OTO pe3ynbraTt anek-
Tponu3a BOAblI Npu Toke nepesapsga. Obpa3syowmecs rasbl — Bogopoa M kucnopoa. Mpu BeiGpoce ux B
OKpY>XaloLLylo cpefly BO3MOXHO 06pasoBaHne B3pbIBOOMACHOW CMECU NP NpeBbILLEHUN 0O BLEMHON KOHLIEH-
Tpauuu Bogopoaa 4 % B Bo3ayxe.

YtoObl M3bexaTb HenpaBWMbHYIO 3apaaky Wunu 4dpe3mepHoe BblAeneHue rasa, TUR 3apsigHOro
YCTPONCTBA, €r0 KIacC U XapakTepucTUKM AOMKHbI COOTBETCTBOBATbL TUNy GaTtapeu B COOTBETCTBUW C UH-
CTPYKUMEN U3roTOBUTENS.

Ecnu amuccua rasa, onpegensemas aKCnepumeHTasnbHO NpuU CTaHAApTHOM UChbiTaHuu Gatapeu, by-
OeT HUXe YCTAHOBMNEHHON B HACTOALWEM CTaHaapTe, TpeGoBaHUA NO PacyeTy BEHTUNSLUK JONYCKAETCH He
nNpUHMMAaTL. ECnu SKCNepUMEHTanbHbIE 3HAYEHUA 3MUCCUU Fa3a NPEBOCXOAAT YCTAHOBMEHHbIE HACTOSLLUM
CcTaHaapToM, TPeOOBaHUA K BEHTUNALMM Y)KECTOYaIoT.

Mpu AOCTWMKEHUM NONHON CTENEHU 3aPSHKEHHOCTU aKKYMYMATOpPA COrMacHo 3akoHy dapapes npowc-
X0AuT anekTponus soAabl. Mpu ctaHaapTHbIX ycnoeusx, Temneparype 0 °C u aaesnedun 1013 rMa (crax-
JapTHble TemnepaTtypa u aasfeHue, npuHatole MexayHapoaHbiM COIO30M TEOPETUYECKOW M NPUKNaZHOW
XUMUW):

- npu npoxoxaeHuu 1 A-4 npoucxoaut pasnoxenue 0,336 r H,O Ha 0,42 nH, + 0,21 n O,;

- 3 Ay TpebyeTca Ha pa3noxeHue 1 oM’ (1r) HO;

- npu 26,8 A-4 npoucxoaut pasnoxexne 9rH,O o 1 rH, + 8r O,.

Mpu npekpawieHun pabotbl 060pyAOBaHMS ANS 3apsAa BblAeNeHWe U3 akKyMynsTOPOB MOXET CUU-
TaTbCs 3aKOHYEHHbIM B T€4EHME 1 4 Nocne BbIKMOYEHUA 3apsaaHoro Toka. O,D,HaKO no UCTE4YEHUU ITOro Bpe-
MEHM Heobxoaumo cobniogaTb Mepbl NPEAOCTOPOXKHOCTU, T. K. HAXOASALLMIACS BHYTPU aKKyMynsSTOPOB ra3
MOXET HEOXUAAHHO BbIAENUTLCA U3-3a TONYKOB BaTapeu Npu ee yCTaHOBKE B TPAHCMOPTHOE CPEeACTBO UMK
npu ABMXEHUM TpaHCNopTa. HeKOTopoe KONMMYECTBO rasa Takke MOXET BblAENATbCA BO Bpems 06cnyxmBa-
HUA 13-3a PEreHePaTUBHOrO TOPMOXKEHHUS.

6.2 TpeboBaHUA K BEHTUNALUN

6.2.1 OOwume NnonoxeHms

TpeboBaHMA K BEHTUNALMKU COrNMACHO 9TOMY NOAMYHKTY AOJDKHbI BbINOMHATCA HE3aBUCUMO OT TOrO,
3apspkaeTcs 6aTapesi B TPaHCNOPTHOM CPEACTBE NN BHE €rO.

Llenb BeHTUnAUMKM GaTapenHoro NOMELLEHUa UnKn NPOCTPaHCTBA — NOAAEPXKAHME KOHLIeHTpauun BO-
aopoaa Hwke 4%. batapeiiHbie MOMELLEeHNA CYUTATCH Be30MacHbIMU OT B3PbIBA, KOTAAa NPU NOMOLLU ecTe-
CTBEHHOW MNN UCKYCCTBEHHON BEHTMNALMKM KOHLUEHTPaLWA BOAOPOAA HAaX0AMTCA Hwxe 6e30nacHoro ypos-
HS.

6.2.2 CtangapTtHaa dopmyna

CranpaptHas dopmyna pacyera AoSkHa UCNoMb30BaThCA AN BCEX TUNOB TPAAWULMOHHLIX BaTapeii-
HbIX 3apAAHbIX YCTPOWCTB, NPU 3apsiAe OTKPbITbIX WM OCHALLEHHbIX PErynmpyloLwwmm KnanaHoM CBUHLOBO-
KMCMOTHbIX BaTapeii unm oTKPbITbIX HUKENb-KaaAMNUEBbIX OaTapen

Q=v'q:$1/ a3 crampapr'Z, m

rae  Q — BEHTUNAUWOHHbBIA BO3AYLUHbIA MOTOK, M3/‘-I;

(100% — 4%)
4%

g - 0,42 107> M*/A-u — BenuumHa, 06pasyioLyasi Boaopoa npu Temneparype 0 °C;

v — Heobxoaumoe pasbasneHue Boaopoaa, v = =24,

MpumMmeyaHune —B pacyeTe npu TemnepaType 25 °C npu 3HaveHun q, pasHom O °C, NpUMeHAIT Koaddu-
uneHT 1,095;

6
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S — 00wmin k0achbPULMEHT BE30NaCHOCTH, S, PaBHbIN 5;

N — YUCIO aKKYMYNATOPOB;

Iras. cranpapr — BCMNECK TOKA, paBHbIn 30 % HOMUHANBLHOTO BLIXOAHOIO TOKA 3apaaa, A;
z = 1,0 ana BeHTUNMpyembIx 6atapen;

z = 0,25 pna 6atapein ¢ perynupylowmm KnanaHom, 40nyCTUMOE OTKIOHEHUE OT
HOMUHArNbHOTO 3HAYEHUS1 U3-3a BHYTPEHHEN pekombuHayum rasa.

dopMyna pacyeTa noToka BEHTURMPYIOLWEro BO3AYXa, M /4, NPUHUMAET BUA

Q= 0,053 crangaprZ- 2

MMpuMeyvaHna

1 48 B cBMHLOBO-KUCINOTHas BEHTUNUpyeMasa Tarosas Gatapes, cocTosasn u3 24 akkyMynstopos, 3apsiKaeTcs
3apsiiHEIM YCTPOMCTBOM C BLIXOAHBEIM 3HayeHueM 48 B / 80 A. CornacHo BbllLeyKasaHHbLIM ONpeAerneHnsaM 3HavyeHue
Jras. cramgapr = = 0,30-80 = 24 A, a 3HayeHune z = 1,00.

HeobxoauMeIil NOTOK BeHTMNUpYtoLLero Bo3gyxa coctasnsaeT Q = 0,05-24-24-1,00 = 28,8 M.

2 24 B cBUHLOBO-KUCIOTHasi 6aTapesi ¢ perynupylowuM KnanaHoM Ans MHBaNUAHbLIX KOMSICOK, cocTosLwas 3 12
aKKyMYNSATOPOB, 3apsXaeTcs 3apsAHbIM YCTPOUCTBOM C BbIXOAHBLIM 3Ha4eHneM 24 B / 10 A. CornacHo BbllLeyKazaHHbLIM
onpeaeneHnsM, 3HaYeHUE fras. crangapr = 0,30-10 = 3,0 A, a 3Ha4veHne z = 0,25.

HeobxoauMeIil NoTOK BeHTUMNUpYloLLero Bo3ayxa coctasnsaet Q = 0,05-12-3,0-0,25= 0,45 M.

6.2.3 CneunansHasa opmyna

HecmoTpa Ha 6.2.2, B pacyeTax MOXET UCNONb30BaTLCA cneayoLwlasa cneynansHasa dopMyna ans He-
CTaHAApTHbIX 3apAAHbLIX YCTPONCTB C KOHTPOSIMPYEMbIMU XapakTepPUCTUKAMU HAMNPSKEHUA U BbIXOOAHOIO TO-
Ka, ecnu umeeTca aetanbHas uHdopMmaumsa 0 3apsaHOM YCTPOWCTBE, 3apaAHbIX npodunsax U Tunax dara-
pen, a TaKke ecnu XxenarensHaa onTMMU3aLMsa NOTOKa BEHTUNUPYIOLLIEro BO3AyXa paBHa

Q= Vv'q 5N has cneynanCn /1100, M3/“|, 3)

rA€ Iz cneyvan — BCMNECK Toka B A/100 A-4 HOMMHAIBLHOWM €MKOCTM 6aTapeu B COOTBETCTBUM C Tabnmuen 1.
dopmyna pacdeTa BEHTUNALMOHHOIO BO34YLUHOro noToka

Q = 0,051 a5 cneynan - Co/100, M4, @
Onsa pacyeta He0BX0AMMOr0 BEHTUMALMOHHOMO BO3AYLUHOMO NoToka HeoBXxoauMo Mcrnonb3oBaTh, NO
KpaHen Mepe, MUHUManbHbIE 3HAYEHUsI TOKA BblAeNeHWs ras3a las oneyvan, A/100, A-4, B COOTBETCTBUU C

Tabnuuen 1.

Tabnuuya 1 - CoOTBETCTBME 3HAYEHMIN TOKA BblaeneHua rasa /,; THNMYHOMY TOKY OKOHYaHus 3apsja,
A/100 A-Y, HOMWHANbHOW EMKOCTU C NOMOLLLIO 3apsaHbix ycTpouncts 1U u U]

TOK BblAeNAeMOro rasa /ras, cneunan, A/100 A4, (MUHUMaNbHbLIE 3HaYeHUs)
XapakTepucTyka BeHTUNMpyeMbie CBuHUoBO- BeHTunupyemble [[epMeTU3NpoBaHHLIE HU-
3apsAHOro yCTp0I7I- CBUHLOBO- KACNOTHBbIE aKKy- HUKeINb-KagMueBbie Kelnb-KagMneBble akKymMy-
cTBa KUCNOTHbLIE aKKy- MYFSATOpPELI C pery- aKkyMynsaTopsl NATOPbLI UKW aKKYMYMSATO-
MYNATOpPbI nupyoLwmnm Knana- pbl C HUKeNb-MeTann-
HOM rmgpuaom
U 3apsg (2,4 B/akkym. (2,4 B/akkym. (1,55 B/akkym. MpOKOHCYNbTUPYWATECH
MaKc) Makc) Makc) C U3rOTOBUTENEM aKKY-
2 1,0 5 MYNSTOPOB UIn 3apsaa-
Ul 3apsig TOK Ha TPeTbEM TOK Ha TPeTbEM ToOK Ha TpeTbeM HOro yCTpomncTBa
3apsigHOM aTane, | 3apsgHoM aTtane, | 3apsiaHOM aTane,
He MeHee 5 He MeHee 1,5 HE MEHee 5

MpuMmevyaHunsa

1 24 B cBUWHLOBO-KNCNOTHas TAroBas GaTapes ¢ perynupyowmm knanaHoM, coctosijas ua 12 akkyMymnsTopoB C
HOMWHaNLHON eMKOCTBIO 256 A Y 3apsaxaeTca COOTBETCTBYIOWMM 3apsaaHbIM yecTpocTBOM [U ¢ MakcuMarnbsHblM Hanps-
XeHuem 28,8 B. PerynnpoBka 3Ha4eHWs HanpsxXeHWs cooTBeTCTBEeHHO 28,8/12 = 2,40 B/akkymynaTop U B COOTBETCTBUU
co 3HavyeHueM 1,0 A/100, Ay, ans

Iras. cneywan M3 TABNULEI 1.

HeobxoauMblii MOTOK BEHTUNUPYIOLLEro BO34yXa COCTaBnseT

Q=0,05-12:1,0-256/100 = 1,54 m°/u.
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2 48 B Hukenb-kagMueBasi BeHTUNupyemas b6atapes, coctosiwas U3 40 akkyMynsTopoB ¢ HOMWHANbHOW €MKO-
cTbto 180 A-y, 3apshkaeTca COOTBETCTBYHOLMM 3apsgHbIM ycTpoicTBoM Ul ¢ BbIXoAHBIM TOKOM 6,3 A Ha TpeTbeM 3a-
pAgHOM aTane B cooTBeTCTBMU € 6,3/180 = 0,035 A/A'4 = 3,5 A/100 A-4. 3TO MeHbLUE MUHUMATBLHOMO JONYCTUMOrO 3Ha-
YeHUS /ras. cneyuan B Tabnuue 1. Takum o6pa3om, MUHUMAINBHOE 3HAYEHUE /ras. cneynan 5 A/100 A-u n3 Tabnuusl 1 gomkHo
6bITb MCMOMNBL30BaHO ANSA pacyeTa NoToKka BEHTUNUPYIOLLEro Bo3ayxa.

HeobxofMMbIil NOTOK BEHTUNVPYIOLLEro BO3yXa CoCcTaBnaeT

Q= 0,05-40-5-180/100 = 18,00 M*/u.

3 48 B Hukenb-kagMueBasn BeHTUNMpyemas GaTtapes, coctosawan us 40 akkyMynsaTopoB ¢ HOMUHasNbHOW €MKO-
cTblo 180 A-u, 3apsxaeTcs COOTBETCTBYHOLUM 3apsgHbIM ycTpoicTBoM Ul ¢ BbixogHbIM TokoM 10,0 A Ha TpeTbeM 3a-
psaHom atane B cooteeTcTBMU ¢ 10,0/180 = 0,056 A/A'4 = 5,6 A/100 A-u. TaK KaK 3TO 3HadeHue Bbiwe 5,0 A/100 Ay,
3HayeHne Toka Ha TpeTbeM aTane 3apsga AomkHO ObiTb UCNONB30BAHO KaK lras creynan, T.€. 5,6 A/100 A-y.

Heo6xoaMMeblil NOTOK BEHTUIMPYIOLLEro BO3ayXa cocTaBnseT

Q=0,05-40-5,6-180/100 = 20,2 M°/u.

6.2.4 CneumanbHble 3apsigHble YCTPOUCTBA

Mpu ncnonbL3o0BaHWM NyNbLCUPYIOLLIETO 3apSAAHOr0 YCTPOMCTBA MNU APYroro crneunuanbHoro 3apsigHoro
YCTPOWCTBA, T. €. KYCKOPEHHOro 3apsaa», unu npu UCNoNbL30BaHUKU APYrux BUAOB 3apsjaa ¢ HETPaauULUOH-
HbIMW 3apSAHBIMW U PaBOYMMKN XapaKTEPUCTUKAMU 3HAYEHUE fa; creyyan AOTDKHO ObITb YCTAHOBNEHO U3rOTO-
BUTENEM 3apsiAHOro yCTPOWMCTBA.

6.2.5 MapannenbHbIN 3apsag

Koraga ase unu 6onee 6atapeu 0AHOBPEMEHHO NOABEPraioTcsa 3apsay B O4HOM NOMELLEHUU, UHAUBK-
AyarnbHble 3Ha4YeHUs NOTOKOB BEHTUNUPYIOLLEro BO3yXa CKNaabiBaloTCA.

6.3 EcTecTBeHHasa BeHTUNAUMA

AKKYMYTATOPHbLIE MOMELLEHUS UMW YYACTKM C €CTECTBEHHOM MPUTOYHOW W BLITSXKHOW BEHTUNALMEN
BO34yXa AO0JDKHBI UMETb MUHMMArNbHO CBOGOAHYIO NNOLLAAbL OTBEPCTHUS, BLIMMCTISIEMYIO 0 hopMyne

A=28-Q, (5)

roe A - cBo6oaHas NnoLaAL 0TBEPCTUA ANA BRYCKa BO3AYXa U OTBEPCTUS ANA BbINYCKa BO3AYXa, CM;
Q — CKOPOCTb BEHTUIIAILMOHHOTO NOTOKA CBOGOAHOrO BO3a4yXa, M°/u.

MpuMedaHwne —[na aTOro BbIMUCNEHUA CKOPOCTL BO3ayxa npuHumatot 0,1 m/c.

OTBepcTUs 4N BNycka v BbiNyCKa BO3AyXa A0MKHbI ObITb paCNoONOXeHbl B MeCTax ¢ CaMbIMU NOAXO-
AALWMMU YCROBUAMM ANns 0OMeHa BO3ayXa:

- OTKPbITbIX HA NPOTUBOMONOXHbIX CTEHKAX;

- C OTBEPCTMSAMMU Ha OHON U TOW e CTeHE C MUHMMANbHbLIM PACCTOAHUEM 2 M.

Ha oTkpbITOM BO3ayxe, B OOSbLUMX 3afaX U XOPOLUO BEHTUNNPYEMbIX NMOMELLEHUSIX CKOPOCTb BO3ayXa
MOXET NpUHUMaTbLeCA 2 0,1 M/C, YTO COOTBETCTBYET aAe€KBaTHOM BEHTUNALIMK.

3apsaHble KOMHaTbI UMM MOMELLEHUSI AOSMKHbI UMETb CBODOAHLIN 06BbEM HE MeHee 2,5-Q, M.

OTBepcTust 4N BNycKa U BbiNycKa BO3AyXa A0MKHbI ObITb PaCNONOXeHbl B MECTaX C CaMbIMU NOAXO-
AAWMMU YCNOBUAMM Anst o6MeHa Bo3ayxa:

- OTKPbITbIX HA NPOTUBOMONOXHbIX CTEHKAX;

- C OTBEPCTMSAMMU Ha OAHOW U TON e CTEHE C MUHUMASbHBLIM PACCTOSIHUEM 2 M.

Bo3ayx, BbIXOASALLMIA U3 aKKyMYNATOPHOro MOMELLEHUs, AOSMKEH BbINyCKaTbCs B aTMocdepy 3a npe-
aenamu 3gaHusi.

6.4 NpuHyauTEeNIbHAaA BEHTUNALMNA

Mpy HEBO3MOXHOCTU MOSIYYEHUSI AOCTATOMHOIO BO3JYLLUHOTO NOTOKAa Q NMOCPEACTBOM €CTECTBEHHOM
BEHTUMALMM U NPUMEHEHMW NPUHYANUTENLHOW BEHTUNSALMM 3apPSAHOE YCTPOKWCTBO AOHKHO GNOKMPOBATLCA C
CUCTEMON BEHTUNALUMM UNK A0IDKEH ObiTb BKIIOYEH curHanusatop ans obecnedyeHus HeoGXOAUMOro BO3-
AYLLHOTo NoToKa Ans BbIGpaHHOro pexxmuMa sapsiaa.

Bo3ayX, BbIXOASLUMIA M3 aKKyMYNMSATOPHOTO MOMELLEHMS, AOMDKEH BbINYCKATLCA B aTMocdepy 3a npe-
Aenamu 3aaHus.
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6.5 HenocpeacTeeHHana 6nu3ocTb k 6aTapee

B HenocpeacTBeHHOM 6nu3ocTu k Batapee He Bcerga obecneunmBaeTcsl CHWKEHWE KOHUEHTpauuu
B3PbIBOONACHbIX rA30B, NO3TOMY Heo6xoauMo cobniogaTe B6e3onacHblii BO3AYLUHbIA NPOMEXYTOK HE MEHee
0,5 M, B npeaenax KOTOPOro 3anpeLyaeTca NPUMEHEHME UCKPOOOpasylowmMx UM packaneHHbIX YCTPOUCTB
(makcumansHas Temnepatypa nosepxHoctu 300°C).

6.6 BeHTUnauuAa kamep 6arapen

6.6.1 Ecnu Gatapeu cHabxeHbl CbeMHbLIMM KpbILKamu, TO 40 Hayana 3apsiaa HeoOXOAUMO CHSITb
KPbILLKKM, YTOObI BLINYCKATb BbiASNAOWMUIACA ra3 U oxnaxaarb 6arapelo.

6.6.2 bak Gatapeu, ee Kamepbl UMK KPbILLKA AOIDKHbI UMETb BEHTUNSILIMOHHbIE OTBEPCTUS, YTOObI BO
Bpems paspsga unu nepuoga 6e3aencTBuMa NpU UCNONbL30BaHMU B 00OPYAOBAHMM COINACHO MHCTPYKLMM
U3roTOBUTENS HE NPOUCXOAMUIIO ONacHOe HaKOMNMeHue rasa.

BeHTUNSALUUOHHOE OTBEPCTME AOIHKHO ObITh HE MEHee

A=0,005nCs, ©6)

rne A - obLas nnoLjaab NONepeyHoro CeHEHNst BEHTUMSILMOHHBIX OTBEPCTU, CM’;
N — KONMMYECTBO akKyMynsiTopoB B GaTapee;
Cs — emKocTb 6aTapeu npu 5-4acoBoM pexxume, A-u.

7 Onektponut. Mepbl NPeAoOCTOPOXHOCTH
7.1 dnekTponuTt U BOAa

ONeKTPONuT, UCMONb3YEMBI B CBUHLIOBO-KUCIOTHLIX 6aTapesix, — BOAHbLIW pacTBOp CEPHOW KUCMOThI.
ONeKTPOnuT, MCNONb3yEMbIA B HUKENb-KAAMUEBLIX U HUKENb-METANNoOrMapuaHbIX Darapenx, — BOAHbLIN pac-
TBOP MMAPOOKMCU Kanus. Jns NPUroToBRNEHUs 3SneKTponuTa HeodXoAUMO UCMONbL30BATL TONLKO AUCTUNNK-
POBAHHYIO UMW AEMUHEPANU3OBAHHYIO BOAY.

7.2 3awMTHaA ogexaa

Bo unsfexaHne TEnecHoro noBpexaeHwsi oT Gpbi3r aNekTponuTa npu oOpaleHun C SMeKTPONUTOM
WMWK OTKPLITLIMW aKKyMynsTopamu unu 6atapesMu ¢ BEHTUNSALMOHHLIMW OTBEPCTUSIMU CrieAYET UCMOSb30-
BaTb 3aLUUTHYIO OAEXAY:

- 3aLMTHbIE OYKM UMM MacKku ANA rMas unu nuua;

- 3alMTHbIE NepyaTkn U hapTykn ANs 3aWmUThl KOXU.

Mpu pa6oTe ¢ GatapesaMu C PEryNUPYIOWUM KNanaHoM UMW ra3oHenpPOHMLIAEMbIMU F€PMETUYHBIMU
GatapesmMu crieayeT UCMOMb30BaTh 3ALUUTHBLIE OYKW M NEepYaTKM.

7.3 CniyvyaiiHbiil KOHTAKT, OKa3aHUe AOBPaYe€OHOM NOMOIMN

7.3.1 O6wue nonoxeHus

KNUCNOTHLIN 1 LWENOYHON SNEKTPONUTLI BbI3bIBAIOT 0XOIM IMa3s n KOXW.

Ans BbIMbIBAHUA OPbI3r NEKTPONUTa OKOMo BaTapeu AOMKEH ObITb UCTOMHUK YUCTON BOAbLI UNK pe-
3epsyap (0T BOAONPOBOAHOM BOALI 40 CneuuanbHOW CTEPUITLHOM).

7.3.2 KoHTakT ¢ rmazamm

Mpu cny4aiHOM KOHTaKTE 3NEKTPONuUTa C rmasamm HeoBX0AUMO HEMEANIEHHO NPOMLITL rnasa 6onb-
UMM KONMYECTBOM BOAbI B TEYEHUE ANUTENBHOTO Nepuosa BpemeHn. Bo Bcex cnyqasx cneayet Hesamea-
MTENbHO 06PaTUTLCA 38 MEAULIMHCKON NOMOLLbIO.

7.3.3 KoHTakKT ¢ KoXen

Mpu cny4amHOM KOHTaKTe 3MEeKTPoNMTa C KoXel HeoOXOAMMO NMPOMLITh MOPaXXEHHblE 4YacTu Tena
6onbIUM KONMMYECTBOM BOAbLI UMM COOTBETCTBYIOLMMM HEWTPANU3yIOLWMMK BOAHbIMKM pacTBopamu. Mpu
NPOAOSDKAIOLWLEMCA PasapaXXeHnn KOXu cnegyet obpaTuTbCs 3a MEQMLIMHCKON MOMOLLLIO.
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7.4 BcnomoratenbHoe o060pynoBaHMe M NPUCNOCOONEHUA ONA TeXHUYECKOTro o6GCnyXuBaHuA
Garapen

Ucnonb3yemble MaTepuansl AN BCNOMOraTensHOro o6opyaosaHus Garapeii, CTennaxm unu orpax-
JIEHUS1, aKKYMYNSTOPHbLIE KOMMNOHEHTbI JOMKHbI GbiTb CTOMKMMK K XUMUYECKOMY BO3AEHCTBUIO 3NEKTPONUTa
UMW 3aLLMLLEHBI OT HETO.

B cnyyae pacnneckuBaHuA 3NEKTPONUTA HEOBXOAUMO YAANUTbL XMAKOCTb C NMOMOLLBLIO aGcopGupyio-
Lero maTepumana, npeanoyTMTESNIbHO HERTPaNU3yIoLLEro.

MprcnocobneHus AN TEXHUYECKOro 0GCNY)XUBAHNS TUNA BOPOHOK, MM POMET-POB, TEPMOMETPOB, KO-
TOPbIE HAaXOAATCA B KOHTAKTE C 3MEKTPOSIMTOM, AOMKHbI GbiTb BblAENEHbl OTAENbLHO AMA CBUHLOBO-
KMCTIOTHBIX M HUKENb-KaAMMEBbLIX GaTapen U He AOSHKHLI MCNONL30BATLCA ANA KaKUX-NUGOo ApYrux Lenen.

8 AKKyMynsAITOpHble 6aKu u orpaxaeHus

8.1 BaTapeliHble NnoMeLweHns, NOAAOHbI, ALLMKU U OTCEKU AOIMKHbI UMETb AOCTATOYHYI0 MeXaHu4e-
CKYIO MPOYHOCTb, AOIMKHBI ObITb CTONKUMU K XMMUYECKOMY BO3AEHCTBMIO INEKTPONUTA U AOMKHbI ObiTh 3a-
LLMLLEHbI NPOTUB pPa3pyLLaOLLEero BMSIHUS NPOTEYKU UMK PA3NMBAa SNEKTPONnuTa.

8.2 Heo6x0aAMMO NpUHATE Mepbl NPeAOCTOPOXHOCTM NPOTUB pa3nuBa anekTponuTa Ha obopyaosa-
Hue/geTanu, nexawyue Hag Unu noa akKymynsitopom.

8.3 Huyto HEe AOMKHO MPenATCTBOBaTbL yOopke pa3nuUBLUMXCA HA BaTapeirHbit NOAAOH dNEKTponMTa
Unu BOAbI.

8.4 OcTaBLUMiCA NOCMe TEXHUYECKOro 00CNyMBaHUA SNEKTPONUT AOMKEH ObiTb nepepabGoTaH B CO-
OTBETCTBUM C MECTHbLIMU HOPMaMW.

9 NMomeweHne ansa 3apsna/TeXHNYeCKoOro o6cnyxuBaHust

9.1 Mnowagka Ana 3apsaa AOMKHA ObITh YETKO Pa3rpaHUYEHa C NMOMOLLLIO NOCTOSHHOW Pa3MEeTKU Ha
nony (He TpebyeTcs AN 3MeKTPMYeckoro o6opyaoBaHMA Npu AOMAaLLHEM UCMONb30BaHUK, ANA UHBANUAHbIX
Kpecen, ra30HOKOCUIOK 1 T.M.).

9.2 Paaom ¢ nnoLaakon aAnsa 3apaga He LOMKHbl HAXO0AWTLCS OTHEOMNACHbIE U B3PbIBOONACHbIE MaTe-
puansi.

9.3 Kpome nepuoaoB TEXHMYECKOr0 06CNY»KMBaHUA/PEMOHTA, Ha NNOLWAaake Ans 3apsiaa He AOMKHbI
HaxoAUTbCA UCTOYHUKU BOCMNIAMEHEHUS, UCKPALLME UCTOUYHUKN UMM UCTOYHWUKN BbICOKON TemnepaTtypbl. Uc-
KMIOYeHne gonyckaeTcs, ecnum ana paboTel Tpebyerca BbICOKOTEMMepaTypHoe o6opyaoBaHWe, KOTOpoe
JOIMKHO ObITb MCNOMb30BAHO OOYYEHHbLIM MEPCOHANoOM € NpaBOM AOCTyNa W npu cobnogeHun Bcex Mep
6e30nacHOCT!.

9.4 Mepbl NpefoCTOPOXXHOCTU MPOTUB SNEKTPOCTATUYMECKUX pa3psadoB npu pabote ¢ GatapesAmu:
Henb3si UMETb Ha cebe oaexay u 00yBb, HaKaNNMMBAKOLLYIO SNEKTPOCTaTUYECKMIT 3apsaa.

AbBcopbupylowlan TkaHb Ans 04UCTKU BaTapei 4omkHa ObiTb aHTUCTATUYECKOW M CMaYMBAaTLCS TOMBKO
YUCTOW BOAOW B€3 YNCTALMX CPEACTB.

9.5 Mpu 3apsae wnu obenyxuBaHun Gatapen HeoBXOAUMO COXpaHsATb CBOBOAHOE PACCTOSIHUE He
meHee 0,8 M C TeX CTOPOH, K KOTOPbIM HEOGX0AUM CBOBOAHbLIN AOCTYI.

9.6 Mpwu 3apsage 6atapeli Ha 1 BHE TPAHCMOPTHOrO cpeacTea Heobxoaumo cobnogate TpeboBaHus No
BEHTUNALMU (NYHKT 6).

9.7 3apsigHoe yCTpPOWCTBO AOMKHO ObITb 3ALUMLLEHO OT MOBPEXAEHMWI NPU ABUXKEHUN TPaAHCMOPTHOIO
cpeacrea.

9.8 3apsaHas nnow@aaka AomkHa ObiTh 3aluMLieHa OT najarolwmx oObeKTOB, Kanatowei BoAbl Unu
XXUAKOCTK, KOTOPAsi MOXKET TEUb U3 NOBPEXAEHHbIX TPYO.

10 BHewHee obopyanoBaHue 6atapen/npucnocobneHus

10.1 Cuctema KOHTPONSA COCTOAAHUA GaTapeun

Mpu ucnonbL3oBaHUM CUCTEM U YCTPOWCTB KOHTPONA Gatapen Heobxoaumo cobnogatb pekoMeHAaa-
unn MOK/TexHuyeckuin otyet 61431.

Cucrema koHTpons Gartapeii 4omkHa ObiTb CNPOEKTUPOBaHA M YCTaHOBMEHA Tak, YTobObl Npu ee uc-
MoNb30BaHMKU HE BO3HMKANM ONACHOCTK:

10
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- U3mepuTenbHble kKabenu, yCTaHOBMEHHbIE HA MOBEPXHOCTU BaTapeun, AOMKHEI UMETb JOCTaTOYHYIO
3aLUUTY OT KOPOTKMUX 3aMblKaHWui, T.e. NNaBKMe NpefoxXpaHWTenu AOSPKHbl paspbiBaTh LEMb paHbLie, Yem
noBpexaatoLLmMii TOK MOXeT NoBpeaunTb kabenu, nogcoeanHEeHHbIe BbIBOAAMM k BaTapee;

- Npu yCcTaHoBKe kabenel HeoOX0AMMO YYUTbIBATbL MOTEHLUMan nocnefoBaTenbHO COEAWHEHHbIX ak-
KyMynsaTopoB, 4To6bl U3bexarb camopaspsaa U3-3a Hakannuealo-LUenca rpsAsn unu 3arpsssHeHUsa 9neKkTpo-
nra;

- Heo6X0AUMO OCTOPOXXHO YCTaHaBMNMBATb Ha GaTapero LWyHThI, kKabenu unu Apyroe U3MepuTenbLHOe
obopyaosaHue.

10.2 LlenTpanusoBaHHas AOnNUBKa BOAbI

10.2.1 O6GWwMe NoNoXeHus

Bo Bpems paBoTbl OTKPbITLIX TAFOBLIX GaTapei NPoUCXoanT NoTeps BOALI, BOAOPOAA U KUCNIOpoAa U3-
3a anekTponu3a, NpoucxoasLlero B kKoHue 3apsga. Heobxoammo nepuoamyeckn AONMBaTb BOAY B aKKyMynsi-
TOpbI GaTapeun Ans BOCCTAHOBMNEHUS YPOBHA 9NEKTPONUTA U €ro MITOTHOCTY.

Mpu AONMBKE C NMOMOLLBIO «LUEHTPanM3oBaHHOW» UNU «pa3sfenbHOW» CUCTEMbl HEODXOAUMO YCTaHO-
BUTb CreumManbHble BOASHbIE KranaHbl HA KaXabii aKKyMynsTop U COEAUHUTL UX B PS4, UNKU NapannensHo B
psa C NOMOLLBIO CUCTEMBI TPYO.

Boaa noaaetca B akkymynsiTopbl U3 LIEHTPANbHOrO pesepByapa nog CUON TSHKECTU, MOHUXKEHHOrO
[JaBNEHUst UNu Noa AaBfEeHMEM B 3aBUCUMOCTU OT KOHCTPYKLMK KrnanaHa. Kak TonbkO ypOBEHb 3MeKTponuTa
B 6aTapee AOCTUIHET YCTAaHOBIIEHHOIO YPOBHSA, BOAa 6osbLue HE NOAAETCA B aKKyMynaTop. OTO OCYLLEeCTB-
naeTca pasnuyHbIMKM cnocobamm B 3aBUCMMOCTU OT KOHCTPYKLMM KnanaHa.

Mpy «nnaBatoLLei» KOHCTPYKLMK KranaH uMeeT NONMaBokK, KOTOPbIN 3aKpbIBAET BNYCKHOM KnanaH, Kak
TONbLKO 3NEKTPONUT AOCTUraeT YCTAHOBIIEHHOTO YPOBHA. a3bl BbINYCKAOTCA M3 KaXAOro akkymynsartopa Je-
pe3 OTBEPCTUSA B KrlanaHe.

Mpy «repMeTUYHON» KOHCTPYKLIMM Y KnanaHa HeT Nonnaska unm Apyrux ABUraloLLMXCA YacTew, a Kak
TONLKO 9NEKTPONMT AOCTUTHET YCTAHOBIIEHHOTO YPOBHSA, B aKKyMYNATOPE Haa SNEKTPOSIMTOM UK B KNanaHe
BO3HMKaeT U30bITOYHOE AaBrieHue, A0CTaTOYHOE ANS NPEeKpaLIeHUs NoAayYn BOAbl B aKKymynatop. a3l u3
aKKyMynsiTopa BbliNyCKatoTCA NpyU NOMOLLM CUCTEMBI TPYD, UCNOMb3yeMoli ANnA AONMBKN BOALI.

10.2.2 AcnekTbl 6e30NacHOCTHN

Mpu paboTe ¢ moboii GaTapeen, akKyMynsATOPbI KOTOPOI COEIMHEHbI MeXay cobor Tpydkamu ansa cu-
CTEMbI BbINyCKa rasa unu CUCTEMbl AONMUBKU BOAbI, HEOGXOAMMO BbIMOJHATL MEPbI NPEAOCTOPOXHOCTU ANS
MUHUMM3ALMKN PUCKa YTEYKM TOKA MM pacnpoCTpPaHeHus1 B3PbIBOB MEXAY akKymynstropamu barapeu.

Heobxoammo npuHATL cnegyowme mepbl 6€30nacHoCTu:

- CHM3WTb PUCK yTEUKM TOKa, ANA Yero cuctema TpyboK AOMKHA COOTBETCTBOBATb MOTEHUMany anek-
TpU4EeCKON Lenu;

- CHM3WUTb PUCK YTEYKM TOKA M PaCnpOCTPaAHEHUS B3PbIBOB NYTEM YMEHbLUEHUS KONMYECTBA aKKyMynsi-
TOPOB B LieNK, COeANHEHHbIX CUCTEMON TPYBOK;

- MaKkCMMarsibHOE KOJIMYECTBO aKKyMynsaTOpOB, COEAMHEHHbIX CUCTEMOW TPYOOK B psaf, HE AOIDKHO
NPEBLILLIATL KOMMYECTBO, YKA3aHHOE U3rOTOBUTENMEM CUCTEMBI.

MpuMmeyaHwue — [Ons npefoTBpalleHnsi BOIHUKHOBEHWS! B3pbiBa B OTAENBHOM aKKyMynsTope U pacnpo-
CTpaHeHWs ero Ha Apyrue npoGku MoryT GbiTb YCTaHOBIEHbI CO BCTPOEHHBIM NameracuTenem, NpensaTcTBYOLUM Nona-
AaHuio Bogopoga B Lienb cUcTeMbl TpYGOK.

10.3 LleHTpanu3soBaHHaa cuctemMa rasoorsona

LleHTpanusoBaHHasa cucteMa rasooTBoaa UCMONb3yeTca ANns BbiNycka ra3oB u3 6atapeun. B 6onbLunH-
CTBE CMy4aeB, 3Ta CUCTemMa CBsi3aHa C LIeHTPann3oBaHHON CUCTEMON JONUBKKU BOAbI.

Ona Gartapeii, UMelOLIMX CUCTEMY BbIBOAA BOAOPOAA UMW LEHTPANN30BaHHYO CUCTEMY ra3ooTBoda C
noMoLlbio cobupaiolmx ra3 KpbileK U TPyOOK, HE CyLUeCTBYeT CTaHAAPTOB HA W3AENUsl, UCTIbITAHUS UMK
6e30nacHOCTb. TEM HE MEHee PEeKOMEHAYETCA BbINONHATL TpeBoBaHMsI NyHKTa 6 HACTOSILEro CTaHAapTa,
KacatoLerocs BEHTUNSALMM NOMELLEHNUA UMK TPAHCMOPTHOIO CpeacTea npu 3apsaae darapeii.

Mpu LUeHTpanu3oBaHHO CUCTEME ra300TBOAA BEHTUNSILMOHHLIE BbIMYCKHbIE OTBEPCTUS A0MKHbI ObITh
pacnonoXeHbl CHapyxu GaTtapeiiHoro OTCeka M 3aluuLieHbl nriaMeracuTensMu OT BO3MOXHOCTM B3pbiBa,
BbI3BAHHOTO UCTOYHMKAMM NramMeHn BOMM3K BbINYCKHbIX OTBEPCTHUIA.

Ecnu Bo Bpems 3apsipa otaenbHas Lenb AerasupoBaHUsi COeANHAETCA C NPUHYAUTENbHOW CUCTEMON
BEHTUNALMM, BbiNyCcKaloLlel BeCb BbIASNAOWMIACA ra3 HapyXy B 3apsiaHylo 30Hy, TpeboBaHusa K cucteme
BEHTUIALUU AOMKHbI COOTBETCTBOBATL 6.2 1 6.4,

11
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10.4 Cuctema KOHTpPONs TeMnepartypbl

Mpu yCTaHOBKE CUCTEMbI KOHTPOMS TEMMEPATYPLI HEOGXOAUMO NPEAOTBPATUTL JOBYI0 ONaCHOCTb W3-
32 UCTOYHMKOB NNAMEHU, TOKA YTEUKM, pasniMBa SNeKTPonuTa u T. .

10.5 Cucrtema nepemelMBaHUA INEeKTPoOnuTa

CBUHLI0BO-KUCMOTHBIE TArOBblE BaTapen MoryT 6biTb 060pYAOBaHbI CUCTEMON NepeMELUMBaAHUS ANEK-
TPONUTa ANS1 UCKIIOYEHUS PACCMOEHUS U CHIDKEHUA 3apsaHoro dpaktopa. MNepeMelumMBaHWe 3NeKTponuTa
MPOUCXOAUT C NOMOLLBLIO NOCTOSAHHOrO UMK NPEPLIBUCTOrO NOTOKA BO3AYXa, BbINMYCKAEMOro Ha AHO Gaka ak-
Kymynaropa.

Bo3ayx npoxoauT yepes rudkue Tpyoku ¢ NOMOLLBIO MHEBMAaTUYECKOr0 HAacoca B BO3LYXONPUEMHUK B
KaXkoM akkyMyrnsiTope.

Heobxoanmo npuHATE Mepbl 6e30nacHOCTH, YTOBLI U3bexaTb CMELLeHUs CUCTEM NOABOAA BO34yXa M
JONMUBKN BOABI.

Cucrema TpybOK AOMKHA COOTBETCTBOBATL NOTEHUMANY 3NEKTPUYEcKol uenu. MakcumanbHoe KOonu-
YeCTBO aKKyMYMNSATOPOB C BHELUHUMU YCTPONCTBAMU, COEAUHAIOLLMMU PAfbl B CEKLMW, JOIDKHO ONPEeensT b-
cA usrotosutenemM Garapeii.

10.6 Katanutnyeckaa BEHTUINALMOHHAA Npo6ka

ONA CHWKEHWUA NOrMOLUEeHNS BOAbI M NPOANEHUS NPOMEXYTKOB BPEMEHU MeXIy AOMMBKaMKU BOAbI UC-
NONb3YIOT KaTanUTUYeCKne BEHTUMALMOHHbIE NPOoOkM. Katanutuyeckme BEHTUNALMOHHbIE NPOOKN pekombu-
HUPYIOT BOLOPOA M KUCNOPOZ BO BPEMSA Npouecca nepesapsaaa, npu aTom o0pasylotT BoAy, CHOBa nonagaio-
LLYIO B @KKyMynsiTOp.

Heo6xoamMmo paccMOTPETb CNeAyLIME ONacHOCTH:

- U3-3a 9K30TEPMUYECKOI pekomMOMHaLuM BbipabaTbiBaeTCs TENNOTA peakumm, OHa AormkHa ObiTk pac-
cesiHa B OKpyKatoLwmin Bo3ayx (nnowasab paboyer noBepxHOCTH);

- peakuus pekoMOUHAaLMKU NPOUCXOAUT C onpeaeneHHon 3MEKTUBHOCTLIO TOJNbKO B 3aBUCUMOCTU OT
OTHOLLEHWSI pa3mepa kaTtanu3aTopa K 3apsaHOMY TOKY U M3HOCY kaTtanusaTtopa. M30biTouHble 3apsaHble ra-
3bl, KOTOPblE HE PEKOMBUHUPYIOTCA, BbIMYCKAIOTCA Yepe3 KaTanuTUYECKylo BEHTUNSLIMOHHYIO NpookKy.

Heobxoanmo cobniogatb TpeboBaHUA NO BEHTUNALMM B COOTBETCTBUM C 6.2 HECMOTPS HA UCNONBL30-
BaHWe KaTanuTU4YEeCKOW BEHTUNSUMOHHON Npolku. UToObl n3bexarb npexxaeBpeMeHHOro Bbixoaa GaTtapewu
M3 CTposi, HeobXoAMMO NPOBOAUTL PErynsapHbie NPOBEPKM (PYHKUUW KaTanUMTUYECKOW BEHTUNSLMOHHON
nNpoOKKU U YPOBHSA dNEKTPONnUTa.

10.7 CoeauHeHue (LUTeKEePHbIN pa3sbeM)

LLirekepHble pa3beMbl ANsi UCNONb30BaHUA B TArOBLIX Harapesx AOMKHbI COOTBETCTBOBATL TpeboBa-
HUSIM HALMOHAarbHbIX UMW MEXAYHApOAHbIX CTaHaapToB, Hanpumep EN 1175-1, npunoxeHune A.

[ns WwrekepHbIX pa3beMOB U COeAUHEHUI NPU HanpshkeHuU Bbilwe 240 B nocTosaHHOro Toka Heobxo-
ZAWUMO BbIMOJSHATb MHCTPYKLUM U TpeDOBaHUA U3rOTOBUTENS.

11 UpeHTUUMKaUMOHHbIE MapPKUPOBOUHbLIE 3HaKuW, nNpeaynpeauTenbHble yBe-
OOMJIEHUSI U MHCTPYKLMM NO UCMNOSMIb30BaHMIO, MOHTaXy U TeXHUYECKOMY 06-
CNyXuBaHUIO

11.1 NMpeaynpeauTesnibHble MAPKUPOBOYHbIE 3HAKU

Onsa uHopMupoBaHUS U NpeaynpeXxaeHusa nepcoHana o puckax, CceasaHHbiX ¢ H6atapeamu u ycra-
HOBkamu BaTtapein, He06x0AMMO UCNONL30BaTb NPeaynpeanTenbHbIE MapKUPOBOYHbIE 3HAKK.

B cootBetctBum ¢ MOK 3864 Ha npeaynpeauTernbHbIX MAapKUPOBOYHbLIX 3HAKaX AOSMKHbI NPUCYTCTBO-
BaTb CneayoLwmue CUMBONbI:

- CNegoBaTb UHCTPYKLUMKM (MHCDOPMALMOHHBIN 3HAK);

- UCNONb30BAaTh 3ALUMTHYIO OAEXAY U OYKN (KOMAHAHbLIN 3HAK);

- onacHoe HanpsbkeHue (ecnu npesbilwaeT 60 B NOCTOAHHOTO TOKA) (NpeaynpexaaloLLnii 3HaK);

- 3anpeLleHo OTKPLITOE Nnamsi (NpeaynpexaatoLmnii 3HaK);

- NPeaynNpPexXfaloLLyil 3Hak — OnacHOCTb BaTapeu (NpeaynpexaaroLumii 3HaK);

- BMEKTPOSUT — BbICOKOKOPPO3WOHHBIN (MPeaynpexaatoLuin 3Hak);
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- Yrpo3a B3pbiBa (NpeaynpeXxaaloLLmii 3HaK).
11.2 NgeHTMPUKaLMOHHbIE MAPKUPOBOYHbIE 3HAKU

MapkupoBka kaxgoro 6arapeiiHoro KOMneKTa 4omkHa cogepkathb:

- HAMMEHOBaHUe M3roToBuTensi 6atapen UNu NOCTaBLUMKA;

- TMn Gatapewu;

- CepuiiHbI HOMep BaTtapeu;

- HOMUHarnbHOe HanpsbkeHue GaTapen (04HOro BaTaperiHOro KOMMIeKTa);
- eMKOCTb 6aTapeu ¢ pexxumom paspsaga;

- pabouyio Maccyw, BKMOYan Gannact, eCrnm OH UCNOSb3YETCS.

11.3 HCTPYKUMMK

Batapeu, 3apsaaHble yCTPOWCTBA U BCMoMoraTteribHoe 06opynoBaHue NMOCTaBMAT C MHCTPYKLMAMM,
OOCTYMHLIMU CrELUanucTaM no TEXHUYECKOMY OBGCMY>KMBAHUIO U paboTaloweMy nepcoHany, AnA KOTopbIX
A3bIK UHCTPYKLMM HE SIBMSIETCS POAHBIM, M COlepXaLmMi CreayoLLylo MHGopMaLuio:

- pekoMeHaauMK No TeXHUKe Ge30NacHOCTH NP MOHTaXe, paboTe U TEXHUYECKOM OGCIY>KUBaHUMK;

- MHGOPMALINIO O CHATMMK C SKCnnyaTauuu 1 nepepaboTke.

11.4 [ipyrne MapKMpoBOYHbI€ 3HAKU

B COOTBETCTBUM C HALMOHANbHBIM UMM MEXAYHAPOAHLIM PErNMaMeHTOM MOTryT NnoTpeGoBaTeCa A0oNon-
HUTEMbHbIE MapKMPOBKM WU MapKMPOBOYHbIE 3HAKWU. [Mpumepbl Takux pernameHToB: aupektusa EC
2006/66/EC batapeu n akkymynaTopbl, cogepxaluume onpeaeneHHble onacHole Bewectea; 2006/95/EC Hus-
Koe HanpshkeHune n 1993/68/EC Mapkuposka EC.

12 TpaHcnopTupOBaHWe, XpaHeHue, yaaneHue U acnekTbl, CBs3aHHble C OKpYy-
xarowen cpegomn

12.1 YnakoBKa U TpaHCNOpPTUpPOBaHue

YnakoBka U TPaHCMNOPTMPOBaHWE akKKyMYNATOPHbLIX 6atapeit npeaycMoTpeHbl pPasfnnyHbIMU HauMo-
HanbHbBIMW U MEXAYHapPOAHLIMWA NpaBuIlaMK, YYUTHIBAIOLLMMU OMACHOCTb HECYACTHbIX CIy4aeB OT TOKOB
KOPOTKOrO 3amblkaHusA, 6onbLUOK Macchl, BbIGpoca anekTponuta. MpuMeHUMbI cneaylowme MexayHapoaHble
npasuna no 6e3onacHoii ynakoBKke U TPaHCMOPTUPOBAHMIO ONACHLIX FPY30B:

a) aBTOTPaHCNOPTOM — EBponenckoe cornawieHue no MexxgyHapoaHon nepeso3ke OnacHbIX rpy3os No
asTogoporam (ADR);

b) >xene3HoAOPOXKHBIM TPAHCMOPTOM (MeXAyHapOoAHbIe NEPEBO3kM) — MexayHapoaHas KOHBEHUMS No
nepeBo3ke rpy3oB no xenesHow gopore (CIM). MpunoxeHue A: MexayHapoaHble npasuna nepeBoO3KW
onacHbIx rpy3oB no xenesHon gopore (RID);

C) MOPCKMM TpaHcnopToM — MexxayHapogHaa mopckasa opradu3auuda. Kog onacHeix rpysos IMDG koa
8 knacc 8 KOpPO3UOHHBIN;

d) BO3ayLWHbIM TpaHcnopToM — MexayHapogHas accouunauusi Bo3aylHoro asmatpaHcnopra (IATA).
[MpaBuna no onacHbIM rpy3am.

12.2 lemoHTaX, yaaneHue u nepepabotka 6atapen

K paGoTam no AeMOHTaxy 1 yaaneHuo GaTtapei A0NyCKaeTCsl B COOTBETCTBUM C [EHCTBYIOLLUMM Npa-
BUNAMMW TOSTbKO KOMMNETEHTHLIN NEPCOHann.

13 MNpoBepKa N KOHTPOIb
Mo dyHKUMOHaNbHLIM NpaBunamM u ana obecneveHus 6eaonacHocTu TpebyeTcs perynspHas NpoBep-

ka paboTbl TAroBoi Gatapeu n ee paboyeit cpeabl. HE06X0AMMO OTMETUTbL KaXa0€e MOBPEXAEHUE U NPOU3-
BECTU PEMOHT, 0Cco0€eHHO B criyqae yTedykn anekTponuta n noBpeXxgeHnsa nsonaynu.

"He TpebyeTca ANA 0TAENbHBIX MOHOGMOYHLIX 6aTapei.
13



FOCT P M3K 62485-3—2013
OcmoTp 6atapen MOXET ObITb BKMIOYEH B PEFYNSAPHOE TEXHUYECKoe obcnyxuBaHue batapeu, Hanpu-

Mep, B Npoueaypy AONMUBKKU BOAbl. OCMOTP M KOHTpOmNb Batapeun, HaxoasiLencst B SKCMnyaTauuu, AOSHKEH
NPOBOAUTLCS B COOTBETCTBUM C MHCTPYKUMUSIMU U3TOTOBUTES.
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Mpunoxexue AA
(cnpaBoyHoe)

CBe.qul/Iil 0 COOTBETCTBUMU CCbINTOYHbIX MEeXAYHAPOAHbIX CTAHAAPTOB HALMOHANIbHbBIM CTaHpgapTamMm
Poccuiickon ®epepauunm

Ta6bnuya AA.1

O603Ha4YEeHNE CCLINMOYHOrO MEX-

CTeneHb cooTBET-

O6o3HavyeHne U HaMMeHOBaHWe COOTBETCTBYHOLLIEro

JYHapoAHoro craHjapra CTBUS HaLMOHaNbHOro cTaHgapTa

MO3K 60204-1-2005 IDT FOCT P M3K 60204-1-2007 «Be3onacHoCTb MaLUmH.
OnekTpoobopynoBaHue MaLlLMH U MexaHW3MOB. YacTb 1.
O6wue TpeboBaHWA»

M3K 60364-4-41:2005 IDT FOCT P 50571.3-2009 (MOK 60364-4-41:2005)
«OneKTpOyCTaHOBKM  HW3KOBONbTHbIE.  YacTb  4-41.
TpeboBaHusa gna obecnedenus GesonacHocTW. 3alyuTta
OT NOPaKEHUA SNEKTPUYECKNM TOKOM»

M3K 60900 - =*

M3K 61140 IDT [OCT P M3OK 61140-2000 «3alyuTa OT NopaxeHUs anek-

Tpudeckum TokoM. OB6Lume nonoxeHus no GesonacHocTy,
obecneunBaeMoil anekTpooGopyAOBaHWEM U BMEKTPO-
yCTaHOBKaMK B UX B3aMMOCBS3N»

NCO 3864 (Bce 4acTu)

*

CTBWS CTaHAapPTOB!
- IDT — uAeHTUYHbIe CTaHAapTHI.

* COOTBETCTBYIOLMIA HaLMoHanbHLIN CTaHAapT OTCyTCTBYET. [Jo ero yTBepXAeHUs peKOMeHAYETCs UCMoNb3oBaTh
nepeBoj Ha PycCKUil A3bIK AaHHOro MexgyHapogHoro ctaHgapTa. [epeBog AaHHOTO MexAyHapoAHOro cTaHjapTa
HaxoguTtca B GefepanisHoM MHGOPMALMOHHOM (POHLE TEXHUYECKUX PErNaMeHTOB U CTaHgapToB.

MpuMeyaHne — B HacToslei Tabn1ue UCNONL30BaHO criegytollee yCrioBHoe 0603HaYeHWe CTENEHN COOTBET-
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MO3K 60050-482:2004

M3K 61429

M3K/TO 61431

MCO 7000

EH 1175-1:1998

EH 1987-1

EH 14458
Ovpektusa 2006/66/EC

Oupektusa 2006/95/EC
Ovpextusa 1993/68/EC

Bubnuorpadus

MexayHapoAHbIil aNeKTpoTEXHUYECKUI CnoBapb.

YacTtb 482. [NepBUYHbIE U BTOPUYHBLIE aKKYMYNATOPHBLIE 3MeMEHTbl U aKKyMyns-
TopHble 6aTapen (IEC 60050-482:2004, International Electrotechnical Vocabu-
lary — Part 482: Primary and secondary cells and batteries)

MapkupoBka MexayHapoHeIM cumBonom nepepabotkn MCO 7000-135 (IEC
61429, Marking of secondary cell and batteries with the international recycling
symbol ISO 7000-1135)

PykoBocTBO MO NCNONBb30BaAHUIO CUCTEM MOHUTOPUHIA CBUHLOBO-KUCNOTHBIX
TaroBbIX 6aTapeit (IEC/TR 61431, Guide for the use of monitor systems for lead-
acid traction batteries)

paduyeckne cuMBOSBLI AN UICNONBL30BaHWUA Ha 06opyoBaHUK — andasuTHbIA
ykasarernb 1 kpatkuit 063op (ISO 7000, Graphical symbols for use on equip-
ment — Index and synopsis)

Be3onacHoCTb aneKTpuyeckux rpy3oBbix aBToMobuneir. dnekrpuyeckue Tpebo-
BaHusA. Yactb 1. O6wwme TpeboBaHuUsA ANA rpy3oBLIX aBToMobuneit, pabortato-
wmx o1 akkymynstopa (EN 1175-1:1998, Safety of electrical trucks — Electrical
requirements — Part 1: General requirements for battery powered trucks)

JopoxHblid TpaHCMOPT, NPUBOAUMEIIA B AeicTBUe anekTpudecku. Ocobble Tpe-
6oBaHus 6esonacHocTu. YacTb 1. Hakonnenwe sHeprumn Ha GopTy

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

BawmTta rma3s (EN 14458, Eye protection)
BaTapen n akkyMynaTopbl, cogepxallme HeKoTopble

onacHble BewlectBa (EC Directive 2006/66/EC — Batteries and accumulators
containing certain dangerous substances)

Huskoe Hanpsikenune (EC directive 2006/95/EC, Low voltage)
Mapkupoeka EC (EC directive 1993/68/EC, CE marking)
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YK 621.355.2:006.354 OKC 29.220.20 OKT134 8100

KntoyeBble CroBa: akkyMynaTopbl, 6atapen CBUHLOBO-KUCIIOTHbIE, GaTapen HUKeNb-kagMueBble, GaTapen

HUKeNb-MeTanAIMapuaHble, tatapen TAroBble, akKyMynsTOPHble YCTaHOBKW, 6e30MacHOCTb, MOHTaX,
yCTaHoBKa
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