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FOCT P M3K 62485-3—2013
Mpegucnosune

1 NOArOTOB/NIEH Hekommepueckoli opraHu3auveid «HauuoHanbHas accouvaums npousBoAuTenei
UcTouHukoB Toka «PYCBAT» (Accoumaumss «PYCBAT») Ha OCHOBE ayTEHTUYHOrO MepeBoja Ha PYCCKWi
A3bIK  MEXAYHapOAHOro CTaH4apTa, YykasaHHOro B MyHKTe 4, KOTOPbIA BbINOHEH OTKPbITbIM  aKUMOHEPHbIM
06LLecTBOM «Hay4Ho-nccnenoBartenbckuii NPOEKTHO-KOHCTPYKTOPCKUIA " TEXHOIOTNYECKNI NHCTUTYT
cTapTepHbIX akkymynaTopos» (OAO «<HUUCTA»)

2 BHECEH TexHunyeckum KoMuMTeTOM nNoO cTaHgaptusauum TK 044  «AKKyMynsaTopbl u  Gatapeun»,
nogkoMuTeToM 1 «CBUHLLOBO-KUC/IOTHbIE aKKyMySTOPbI U 6aTapens

3 YTBEPXIEH WV BBEJAEH B [OEWCTBUE Tllpukasom ®efepanbHOr0 areHTCTBa MO TEXHUYECKOMY
perynmpoBaHuio U MeTposiorum ot 22 Hosbpsa 2013 r. Ne 2151-cT

4 Hactoawmini ctaHO4apT WAEHTMYEH MexXAayHapogHoMmy craHgapTty MOK  62485-3:2010 «Tpe6oBaHus
6€e30MacHOCTN K akKyMynsiTOpHbIM GaTapesam U 6GaTtapeliHbim ycTaHoBkam. YacTb 3. TsaroBble 6GaTapeu» (IEC
62485-3:2010 «Safety requirements for secondary batteries and battery installations - Part 3: Traction
batteries»).

HanmeHoBaHve HacToswero  craHjaprta  W3MEHEHO  OTHOCWUTESIbHO HaMMeHOBaHN  yKa3aHHOro
MeXZayHapofHoro ctaHgapra ana npusegexuns B cootsetctene ¢ FOCT P 1.5-2012 (nyHKT 3.5).

Mpn  npvMeHeHuUM  HacToAWEro  CTaHAapTa  PEKOMEHAyeTCs  WUCMOoMb30BaTb  BMECTO  CCbITOYHbIX
MeXAyHapoaHbIX CTaH4APTOB  COOTBETCTBYHOLME WM  HaUMOHaslbHble  CTaHAapTbl  Poccuiickoii  ®epepaumn,
CBEJIEHNS O KOTOPbIX NPUBEAEHBI B AOMNO/IHUTENTLHOM NPUAoXeHu A

5 BBEJIEH BINEPBbIE

MpaBuna npuMeHeHUs HaCTOSALLEero cTaHgapTa ycTaHossneHsl B TOCT P 1.0—2012 (pa3gen 6).
VHchopmaLmsi 06 M3MEHEHUSIX K HACTOsALLEMY CTaHgapTy Ny6aMKye TCA B €XKerogHoM (Mo COCTOSHUIO Ha
1 AHBaps TeKyLLEero roga) MHpopMaLNoHHOM yKaszaTene «HaunoHanbHble CTaHAapThi», a 0ULMasbHbIiA
TEeKCT W3MEHEHWI U MONpPaBoOK - B EXEMeCs4YHOM WH(opMaunoHHOM ykasaTene «HaunoHasbHbIe
cTaHgapThi». B cnydyae nepecMoTpa (3amMeHbl) WAM  OTMEHbl HacTOAWEro cTaHjapTa
COOTBETCTBYHLIEE YyBefOM/EHNE 6yaeT ony6/MKoBaHO B 6G/vKaliLLeEM BbINyCKe WHAIOPMALMOHHOIO
yKazaTens «HaunoHasibHble cTaHgapThi». COOTBeETCTBYHOLWas MHhopMauus, yBeOMIEHNE U TEKCTbI
pasmMelLlalnTCca Takke B MH(OPMALMOHHOM cucTeme O6Lero nonb3oBaHus - Ha oduumansHOM canTe
PegepasibHOro areHTCTBa MO TEXHWYECKOMY perynvpoBaHuio M MeTposiorum B ceTu VIHTepHeT
(gost.ru)

©CraHgapTuHdopm, 2014
Hactoswmini cTtaHg4apT He MOXeT OblTb MOMHOCTBI0 WM  4acTUYHO BOCMPOU3BEAEH, TUPaXUPOBaH U

pacnpocTpaHeH B KayecTBe O(UUMAILHOTO — M3jaHus 6e3  paspelleHns  PefepasibHOro  areHtcTea Mo
TEXHUYECKOMY PEry/IMPOBaHUIO0 1 METPOOMMN
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OCT P M3K 62485-3—2013
HALIMOHANBHbLIN CTAHOAPT POCCUNCKOW ®ELEPALINA

BATAPEWN AKKYMYNTATOPHbBIE N AKKYMYNATOPHbBIE YCTAHOBKN
Tpeb6oBaHuA 6e3onacHocTn
YacTb 3
Tdrosble 6atapeun

Safety requirements for secondary batteries and battery installations Part 3. Traction batteries
Jara BBegeHns — 2015—01—01

1 O6nacTb NpUMeEHeHUA

HacToswmii ctaHgapT ycTaHaBivBaeT TpebGoBaHUsi 6GEe30MacHOCTM K TArOBbIM Gatapesm U akkymyris-
TOPHbIM  yCTAHOBKaM, WCMO/Ib3yEMbIM B  3/IEKTPUYECKUX TPAHCMOPTHLIX CPEACTBax: 3/IEKTPUYECKUX  Mpo-
MbILU/IEHHBIX TPY30BbIX AaBTOMOOMWASAX, BKAKOYas aBTOMOrpy34uukn, OYKCMPOBLUMKM, YOOPOYHble MalluvHbl, aB-
TOMaTMYecKkM Yynpas/isieMble TPaHCMOPTHbIE CPEeACTBa; JIOKOMOTUBAX, WCMOMb3YOWUX akKyMy/nsaTopbl, a Tak-
Xe B 3MEKTPUYECKMX TPAHCMOPTHbLIX CpeacTBax, OTHOCAWMXCA K ToBapaM HapOoAHOro MoTpeb6neHus (Tenex-
Kax 4nsa ronba, Besiocunegax, MHBaIMAHbIX Kosickax) v ap.

HacTtoswmii  ctaHgapT  pacnpocTpaHseTcd Ha  CBUHLOBO-KUC/IOTHbIE,  HUKE/b-KaAMWEBbIE,  HUKESb-
MeTannormgpuaHele U Apyrve  LenodHble  akKymynstopHole 6aTtapen. TpeboBaHust 6e3omacHOCTM K AvTue-
BbIM akKyMy/IATOpPHbIM 6aTapesm Ans ykasaHHO 06/1acTu NPYMEHEHMS YCTaHOB/IEHbI B IPYTOM CTaHAapTe.

HomuHanbHoe HanpseHwe orpaHuyeHo o 1 000 B npwu nepemeHHOM Toke M o 1 500 B npu nocrto-
SAHHOM TOKE W perfiaMeHTMpyeT OCHOBHble Mepbl 3aluTbl OT OMNACHOCTWM 3MeKTpUYecTsa, ra3oBblaeNeHns 1
3M1eKTponnTa.

HacToswmin cTaHgapT coAepXut TpeboBaHus 6e30MacHOCTM, CBSI3aHHbIE C  MOHTaXKOM, 3KCnyatauu-
€/, KOHTPO/IEM, TEXHNYECKUM 06CNYXXMBAHMEM U MOATOTOBKOW K CHATUIO C 3KCnyaTaumm 6aTapeii.

2 HopmMaTuBHbIE CCbIJIKA

Cnepytolime CCbIIOYHbIE [OKYMEHTbl 06s3aTefibHbl A/ MNPUMEHEHWs B HacToswem cTaHgaprte. [Ans
[aTUPOBaHHbLIX CCbIZIOK MNPUMEHMMbl  TOSIbKO yKa3aHHble cTaHAapTbl. [Nnsa  HefaTMpoBaHHLIX  CCbUIOK  MpuMe-
HMMO nocregHee n3gadme nyénukaumm (BkoyaoLee Bce N3MEHeHUs).

M3K 60204-1 Be3onacHOCTb MEXaHU3MOB. 3JnekTpuyeckoe o6opyaoBaHue wmawwuH. Yactb 1. O6uwme
TpeboBaHns (IEC 60204-1, Safety of machinery - Electrical equipment of machines - Part 1: General re-
quirements)

M3K 60364-4-41 JnekTpuyeckme YCTaHOBKM 3daHuii. Yactb 4-41. MeponpusiTus no obecneyeHuto
6esonacHocTu. 3awmTta OT anekTpudeckoro ygapa (IEC 60364-4-41, Low-voltage electrical installations -
Part 4-41: Protection for safety - Protection against electric shock)

M3K 60900 WNHCTpPyMEHTbl pydHble Ans paboT nog HanpshkeHnem fo 1000 B nepemMeHHOro Toka v Ao
1500 B noctosiHHoro Toka (IEC 60900, Live working - Hand tools for use up to 1 000 V a.c. and 1 500 V d.c.)

M3K 61140 3awmuta OT MOPaXKEHMS 3NEKTpUYecknM TOKoM. O6Lime acnekTbl, CBSA3aHHbIE C 3/1EKTPO-
ycTaHoBKamMy © anektpoobopyposaHvem (IEC 61140, Protection against electric shock - Common aspects
for installation and equipment)

M3K/TexHuuecknii oTyeT 61431 PykoBOACTBO MO WCMOJ/Ib30BAHUIO CUCTEM KOHTPONS [/  CBUHLOBO-
KMCNOTHbIX TAroBbix 6atapeii (IEC/TR 61431 Guide for the use of monitor systems for lead-acid traction bat-
teries)

MCO 3864 (Bce uvactu) CumBonbl rpadmuyeckvne. LiBeta u 3Hakm 6esonacHoctn (ISO 3864 (all parts),
Graphical symbols - Safety colours and safety signs)

MpumeyaHne - Tlpu NONb30BaHMM HACTOSLWMM CTaHAAPTOM LiesliecoobpasHo NpOBEPUTbL AENCTBME CChbl-
JIOYHbIX CTaHAAPTOB B MHCOPMALMOHHON cMcTeMe O6LIEro nosib30BaHUsi — Ha odmumanbHoM calite defepasibHOro
areHTCcTBa No TEXHNYECKOMY PeryniMpoBaHnio U METPOsIOrMM B CETU VIHTEPHET WK NO eXerogHoMy MHOPMaLNOHHOMY
yKazatesno «HaunoHasbHble CTaHAAPTbI», KOTOPLI ONy6/IMKOBaH MO COCTOSIHUIO Ha 1 AHBaps TeKyLlero roga, v no Bbl-
Myckam exemecs4HOro MHHPOPMaLMOHHOTO ykasaTens «HauvoHaslbHble CTaHAapTbI» 3a TekyLuii rog Ecnv 3ameHeH

N3paHne ohmnumansHoe
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CCbINIOYHBIV CTaHAapT, Ha KOTOpPbLIA AaHa HeAaTMPOBaHHAs CCbINKa, TO PEKOMEHAYETCSA WCMO/b30BaTh AEACTBYIOLLYHO
BEPCMI0 3TOr0 CTaHAapTa C YYeTOM BCEX BHECEHHbIX B AaHHYH0 BEPCUI0 M3MEHeHWA. Ecnn 3amMeHeH CCbIIOYHBIA CTaH-
[apT, Ha KOTOpbIi faHa AaTMpoBaHHasA CCblfka, TO PeKOMeHAyeTCs UCMNOoMb30BaTb BEPCUIO 3TOFO CTaHjapTa C ykas3aH-
HbIM BbILlE TOAOM YTBepXAeHusi (NpuHATKA). Ecnmn nocne yTBEpXAEHUA HACTOALLEro CTaHAapTa B CCbIIOYHbLIA CTaH-
[apT, Ha KOTOpbIN AaHa AaTMpOBaHHaA CCbl/ika, BHECEHO M3MEHeHUWe, 3aTparvsatollee nosioXeHne, Ha KOTopoe AaHa
CCbINIKa, TO 3TO MOJSIOKEHUE PEKOMEHAYyeTCs NPUMEeHsATb 6e3 yyeTa [aHHOro M3MEeHeHWs. Ecnn ccbinouHbli cTaHgapT
OTMeHeH 6e3 3aMeHbl, TO NOSIOXEHNE, B KOTOPOM AaHa CCblfika Ha Hero, peKOMeHAyeTCs NPUMEHSATbL B YacTu, He 3aTpa-
rMBaloLLelt 3Ty CCbISKY

3 TepMUHbI 1 onpeaeneHnsa

B HacTosiLleM CcTaHAapTe WCNo/b30BaHbl Crefylowme TepMUHbl C  COOTBETCTBYHOLUMMU  ONpefeseHust-
MU

3.1 akkymynatop (secondary cell, rechargeable cell, single cell): Xumuyecknini WCTOUYHMK TOKa, CMO-
CO6HbI BOCCTaHaBNMBATL NEKTPUYECKWil 3apsag nocne paspsga.

MpumeyaHne - BoOCCTaHOB/MEHWE 3apsija OCYLLEeCTBASAETCSA MOCPeACTBOM 06paTMMO  XMMWYECKOW peak-
Lmn.

3.2 OGartapes cBuHUOBO-kMcnoTHasa (lead dioxide lead battery): AkkymynaTopHas 6GaTapesi, COCTOs-
Wasi U3 3NeKTposMTa Ha 6a3e BOAHOIO pacTBopa CEPHOW KWCNOTbl, B KOTOPOW MNONMOXWTESbHbIE 3N1EKTPOAbI
cofepxaT ABYOKUCb CBMHLA, a OTpULaTebHbIE 3/1EKTPOAbI - CBUHELL.

MpumeyvaHne - CBUHLOBO-KUC/IOTHbIE 6aTape|/1 4acCTO Ha3blBaKT akKkKymynatopamu, 4YTO HEe pekoMeHayeT-
cA.

3.3 Oarapea Hukenb-kagmueBas (nickel oxide cadmium battery): AkkymynsatopHas 6atapes c Le-
JNIOYHBIM  3NEKTPOSIMTOM, B KOTOPOW MNOMOXMTENbHbIE 3M1EKTPOAbl COAEpPXaT OKWUCb HWKens, a oTpuuartesibHble
3NEeKTPOAbI - KAgMWIA.

3.4 akkymynAaTop OTKpbIThI [vented (secondary) cell): AKKyMynsaTop, 3akpbiTbiii KpbIWKOA C OTBEp-
CTUeM, 4Yepe3 KOTOpOe CBOGOAHO YAa/IATCA W3 akKymynsatopa B atmocdepy MNpoAyKTbl 3/1eKTponmM3a u uc-
napeHus.

3.5 GaTapes  CBMHLOBO-KAC/IOTHass C  peryavpylowum  knanaHom  ((valve regulated lead acid
battery, VRLA (abbreviation)]: AkkymynsitopHas 6aTapesi, B KOTOpPON akKyMy/nsiTOpbl 3akpbiTbl, HO VMeEOT
KnanaH, C MNOMOLLbI0 KOTOPOro YyAansloT ra3, €Cnn BHYTPEHHee [aB/fieHVWe MpeBbillaeT YCTAHOB/IEHHOE 3Ha-
yeHue.

MpumeuaHne - OG6bLIYHO He MpeanofaraeTcs [AOSMBKA SMEKTPONUTa B MNOA0GHLIE akKyMynaTopbl wau 6a-
Tapeu

3.6 aKkkyMyniATOp rasoHenpoHUUaeMblii  repMeTudHbIin  (gas-tight sealed (secondary) cell]:  Akkymy-
NATOP 3aKPbITbIi U He BbINYCKAOWMWIA a3 WM XWAKOCTb NpUM paboTe Npu OrpaHWYeHHbIX pexuMax 3apsga u
TemnepaTtypbl, ykasaHHbIX W3rOTOBUTENEM. AKKYMY/NATOP MOXeT ObiTb  CHabXeH npefoxpaHuTeNbHbIMU
ycTponcTBamu A48 NpefoTBpaLleHns YrpoXatoLLe BbICOKOro BHYTPEHHErO AaBeHus.

MpumeuaHne - AKKYMynsTop He TpeGyeT [OMMBKMA 3MEKTPONMTa W npefHa3HauyeH Ansi paboTbl BO Bpems
BCET0 CPOKa CyX6bl B repMETUYHOM COCTOSIHUN.

3.7 Oarapes akkymynsatopHasi (secondary battery): [Ba wunu 6o05ee akKymynisiTOpoB, COEAUHEHHbIX
BMECTE M UCMOMb3YEMbIX KaK UICTOYHWK 3/IEKTPO3HEPTUM.

3.8 OGarapess TAroeas (traction battery): AkkymynaTopHas 6GaTtapesi, npegHasHaudeHHas Aansa  obecne-
YEHMS ANIEKTPUYECKNX TPAHCMNOPTHbIX CPEACTB 3a CHET 3anaceHHOon aHeprum.

3.9 oGaTtapesa MoHo6104Has (monobloc battery): Bartapesi, coctosiwas W3 HECKOSbKMX OTAENbHbIX, HO
3/IEKTPUYECKN COEAMHEHHbIX XUMWUYECKMX WCTOYHUKOB TOKA, KaXAblii W3 KOTOPbIX COCTOUT U3 6510Ka 3nek-
TPOLOB, 3/1EKTPONNTA, BbIBOAOB UM COeANHUTESENR N MO Mepe He06X0AMMOCTM CenapaTopos.

MprvmeyaHne - XMMUYECKME WCTOYHWMKM TOKa B MOHOG/I0YHON 6aTapee MOryT COeAMHSATLCA Moc/efoBa-
TesbHO 1 (1K) napannencHo.

3.10 oanektponut (electrolyte): >Xuakaa wiu TBepgas cybcTaHuusA, cofepxalwias MNoABWXHbIE  WMOHBI,
KOTOpble o6ecneunBatoT MOHHYHO NMPOBOAUMOCTb.

MpumeyaHue - DNEKTPOSIUT MOXKET ObITb XWAKUM, TBEPALIM UN B BUAE Fens.
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3.11 rasosblgenieHne akkymynsatopa (gassing of a cell): BoblgeneHue rasa B pesy/sbTare 3/1eKTponu-
3a BOAbl B 3N1EKTPOSIUTE aKKyMynsiTopa.

3.12 3apsap 6artapenm (charging of a battery): lMpouecc, BO BpeMs KOTOPOro akkymy/asTop WM ak-
KyMyniATopHas 6atapes nosyvyaeT  S/IEKTPUYECKYI0 SHEprMio  OT  BHEWHeid uenu, B pesysbTate  Yero
MPOUCXOAAT  XMMWYECKME  W3MEHEHUS  BHYTPU  akkymy/nsTopa, W nojflyyaemass  aneKTpuyeckas  sHep-
sl COXpaHAEeTCH B BUAE XMMUYECKON IHEPTUN.

3.13  ypaBHuTENbHbLIA 3apsg  (equalization charge): [ononHuTenbHbIA  3apsg  Ana  obecneveHus
O/IMHAKOBOI1 CTeneHn 3apsxeHHoe™ Bcex akKyMy/IATOPOB B COCTaBe akkyMy/NsTOPHOI 6atapen.

3.14 nopsapsag (opportunity charging): Wcnonb3oBaHve CBOGOAHOTO BPEMEHW Mexay nepuojamu pa-
60Tbl 418 yBENMUeHUs 3apsga W yBe/MueHuss BpeMeHu paboTbl 6GaTapen BO u3bexaHMe upe3MepHOro pas-
psaga-

3.15 nepe3apsg (overcharge): [llpogo/mkeHne 3apsiga MNOMHOCTbI0 3aPSHKEHHOrO  akkymynstopa Wau
aKKyMy/IATOpPHOI 6aTapeun.

MpumeyaHve - Tllepesapsas - M3MeHeHue nyIOBI/I|7I 3apdaga C HapyuweHuem npenenos, YCTaHOBJ/IEHHbIX W3-
rOTOBUTENIEM.

3.16 pa3psg (6atapeun) (discharge (of a battery)]: MNpouecc, NpuM KOTOPOM 3fIEKTPUYECKAs 3SHEPrus
6arapeun npu onpefeneHHbIX YCI0BUAX NOCTABNSAETCHA BO BHELLHIOK 3/1IEKTPUYECKYIO Lierb.

3.17 BHewHee ob6opynoBaHve 6Gatapeu ((battery) peripheral equipment): O6opyagosaHue, YycTa-
HOB/IEHHOe Ha 6Gartapel ANns nogdepXaHus WM KOHTpons paboTbl 6atapen, T. €. LEHTpa/M30BaHHas Ccu-
cTemMa 3a/MBKM BOAbl, CUCTEMA MNEpPEMEeLLMBAHUA 3/eKTPOo/uTa, CcucTemMa KOHTpPons 6artapen, LeHTpasin3o-
BaHHas cuCTeMa Bbiycka rasa, OaTapeiiHble coeaunHUTEeNn (LUTEKEpHble pa3beMbl/MydThl), cuUcCTEMA pery-
NIMpOBaHWsA Temneparypbl U T. .

3.18 nomeweHne 3apsigHoe (charging room): 3akpbiToe MOMELlEHMEe WM nnowagka, npegHasHa-
YyeHHasd cneunasibHO ANs 3apsga  6Gatapeid. [omelleHne Takke MOXET WUCMNoMb30BaTbCA O/ TEXHUYECKOTO
ob6cnyxnBaHusa 6aTapeil.

3.19 nnowapaka 3apsgHaa (charging area): OTkpbiTas nnowagka, npegHasHadeHHas n  06opyAoBaH-
Has pna 3apsga 6atapeit. Mnowagka Takke MOXET OblTb WMCMOMb30BaHa A/19 TEXHUYECKOro 06CnyXmBaHus
6arapeil.

4 3aumTa oT 3/1IEKTPUYECKOro NopakeHUss OT 6aTapeun 1 oT 3apsAHOro YCTPOii-
cTBa

4.1 O6wue NoNoXeHns

Mepbl 3alnTbl OT MNPAMOr0 KOHTaKTa W KOCBEHHOTO KOHTakTa npyv MOHTaXe W nepesapsge TAroBbiX
6aTapeii nogpobHo onucaHbl B M3K 60364-4-41 1 M3K 61140. B cnegylowmx nNyHKTax ykasaHbl Mepbl, nNpu-
MeHsieMble NPV MOHTaKe YCTaHOBOK C y4eTOM MOMnpaBok.

CtaHgapT Ha cooTBeTcTByloulee ob6opygoBaHne (M3K 61140) pacnpocTpaHsieTcsa Ha 6Gatapen W Lenu
pacnpegfeneHnsa NOCTOAHHOrO TOKa, PACMONOXEHHbIE BHYTPY 060py0BaHUSA.

4.2 3awuTa npu npsAMOM Y KOCBEHHOM KOHTaKTe

Ha 6aTapesx M B aKkKyMynsiTOPHbIX YCTaHOBKaxX [AO/MKHa ObiTb obecneveHa 3awuTa OT MNPSMOro  KOH-
TakTa C TOKOBEeAYLUMMM YacTAMM, HaXo4ALWMMUCA Mo HanpsxeHnem, cornacHo M3K 60364-4-41.

MprMeHnMbl Mepbl 3almTbl NOCPEACTBOM:

- M30N5LMN TOKOBEAYLLMX YacTel noa HanpshKeHnem;

- 6apbepPOB NN OTPAXAEHWIA;

- nperpag;

- NOMELLEHUA C OrPaHNYEHHbIM AOCTYMNOM.

OT KOCBEHHOI0 KOHTaKTa NpMMeHUMbI Mepbl 3aLUTbl NOCPEACTBOM:

- aBTOMAaTUYECKOro OTK/IIOYEHUA NUTAHNS;

- 3aLUNTHON N30MALNN;

- He3a3eMJIEHHOrO JI0Kas1IbHOI 3KBUMOTEHLMA/bHOW CBS3U COeAUHEHNS;

- aneKTpocenapaumm.
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43 3awuTa npu nNpsAMOM U KOCBEHHOM KOHTakTe npu pas3psge TAroBoi 6Gatapeum B TpaHCMopT-
HOM cpefcTBe (baTapes oTcoefMHeHa OT 3apsAHOro ycTpoicTBa/cetn)

4.3.1 3awmta OT NPAMOro KOHTakTa He TpebyeTca Ans GaTapeil C HOMUHa/IbHbIM Hanps>KeHWem no-
CTOSIHHOrO Toka g0 60 B npwm ycnoBuu, 4TO BCS YCTaHOBKA COOTBETCTBYeT YycnoBusm SELV (6e3onacHocTb
CBEPXHU3KOTO HanpsbkeHns) n PELV (3almuTHOE CBEPXHU3KOE HanpshKeHue).

MpuveyaHne - HoOMWHaNIbBHOE HaNPSXEHWEe CBUHLIOBO-KUCNOTHLIX —akkymynsatopos - 2,0 B; Hukeno-
KaAMVEBbIX U HUKeNb-MeTaIorMapPUAHbIX akKymyiaTopos - 1,2 B. Mpu yckopeHHOM 3apsfe akKyMy/IsTOPOB Makcu-
MasibHOe HanpshKeHue LO/MKHO 6bITb 2,7 B 415 CBUHLOBO-KUCIOTHBIX 1 1,6 8 - AnsA cucTem Ha 6a3se okeuaa HUKens.

OfHako npv BO3HUKHOBEHWW [ApPYruX MPUYMH, T.e. KOPOTKMX 3aMblKaHWA, MexaHW4ecKuxX MNoBpexaeHuin
M T.N., BCe Gatapen B IMIEKTPUYECKUX TPAHCMOPTHbLIX CPeACTBax [AO/MKHbI ObITb 3alUMLEHbl OT MNPAMOro KOH-
Takta C TOKOBEAYLIMMW 4YacTAMW, [Oaxe ec/n HOMUHa/IbHOe HanpshkeHme 6atapenm 60 B MNOCTOSAHHOrO TOKa
NN MeHbLLe.

4.3.2 [Ona GaTtapeii C HOMUHa/IbHbIM HanpsxeHuem oT 60 fo 120 B NOCTOSAHHOTO TOKa BKIHUYMTENBHO
Heob6xoAMMa 3alumTa OT yaapa 3NeKTPUYECKM TOKOM, BbI3BAHHOIO NPSAMbIM KOHTAKTOM.

MpumevaHve - batapeu € HOMWHaNbHLIM HanpskeHnem 120 B NOCTOAHHOrO TOKa BK/IOUUTENIBHO CUUTa-
I0TCA 6e30nacHbIMM UCTOUYHMKaMKn Toka SELV (6e30nacHOCTb CBEPXHU3KOro Hanpshkenus) unu PELV (3awutHoe cBepx-
HU3Koe HanpsbkeHue) (cMm. MK 60364-4-41,411.1).

MpYMEHNMbI Mepbl 3aLUTbl NOCPEACTBOM:

- U30/1ALUMN TOKOBEAYLLMX YacTell;

- 6apbepoB UM OrpaxaeHNi;

- Nperpaa;

- MOMELLEHWIA C OrpaHNYEHHbIM 4OCTYMNOM.

Ecnu 3awmta OT NpSMOrO KOHTaKTa C TOKOBEAYLMMM 4YacTSMW OCYLLECTBASIETCS TOMbKO C MOMOLbH
nperpag 1 MOMELLEHNIA C OrpaHWYeHHbIM AOCTYNOM, AOCTyn B MOMeLleHMe ¢ GatapesiMu paspeluaeTcs Tosb-
KO 0O6y4yeHHOMYy MepcoHasly C NpaBOM [OCTyna, Takke TMOMELLEHNe [AO/HKHO MapKMpoBaTbCa npeaynpeau-
Te/bHbIMM MapPKMPOBOYHbIMUY 3Hakamu (pasgen 11).

[ns Gatapeli € HOMWHA/IbHBIM HanpsHkeHWeM, npeBbiwawwyMm 120 B  NOCTOAHHOrO TOKa, [AO/MKHbI
NPUMEHATLCS 3aLUTHbIE MEPbI NPOTMB NPSIMOr0 Y KOCBEHHONO KOHTaKTa.

BaTapeliHble OTCekm c 6GaTapesiMu, WMEKLWMMKM HOMUHA/IbHOE HanpsbkeHve Bblwe 120 B noCTOsIHHOrO
TOKa, [O/MKHbl OblTb 3aKpbITbl, a [AOCTYN K HUM J[O/KEH ObiTb pa3pelleH TOMbKO O6YyYEeHHOMY MepcoHany C
npaBoM [oOCTyna, Takke MOMELLEHNe [AO/MKHO  MapkupoBaTbCsi  NpeaynpeauTesisHbIMU - MapKMpOBOYHbLIMU
3Hakamu (pasgen 11).

[ns 6Gatapeli C HOMUHa/IbHbIM HanpsbkeHuem, npesbiwawowmm 120 B NOCTOAHHOTO TOKa, A0/DKHA
6bITb 06eCneyeHa 3almTa 0T KOCBEHHOIO KOHTaKTa nocpeacTBOM:

- 3N1EKTPUYECKOI N30M1ALMN TOKOBELYLLMX YaCTel;

- He3a3eMJIEHHOI NToKabHO 3KBMNOTEHLMAIbHOW CBA3K;

- aBTOMAaTMYECKOro OTK/IIOUEHNS U CUTHA/IM3aLUMK.

4.4 3awuTa npu NpsiMoM U KOCBEHHOM KOHTaKTe Mpu 3apsifie TAroBoi 6atapeu

Ona HagexHon 3awuTbl GatapeiHbiX 3apsgHbIX YCTPOWCTB OT raslbBAHUYECKON CBA3M C MOABOAALM-
MU mMaructpanamm B cooTBeTcTBUM C MOK 61140 [AO/KHbI NPUMEHATLCA 3awuTHble Mepbl SELV un PELV.
Ecnn HOMWHaNbHOE HanpshkeHve 6arapen He npesbilwaet 60 B NOCTOAHHOrO TOKa, 3awmta OT NPSAMOro KOH-
Takta hopMasibHO He TpebyeTca B TOM Cfyyae, €c/vm BCA YCTaHOBKa MNPOM3BOAMTCA B COOTBETCTBUM C YC/IO-
Buamn SELV n PELV.

Ecnn 6artapeiiHoe 3apsiiHOe YCTPOWCTBO He COOTBETCTBYET [aHHbIM TpeboBaHusIM, [0/MkHa ObITb
obecneyeHa 3almTa oT NPSAMOro U KOCBEHHOI0 KOHTakTa B cooTBeTCTBUM ¢ MOK 60364-4-41.

OpfHako npyv BO3HUKHOBEHWW [APYrMX MPUYMH, T. €. KOPOTKMX 3aMblKaHWil, MeXaHM4Yeckux MOBpeXaeHui
M T. N, BCe bGatapen B 3/IEKTPUYECKMX TPaAHCMOPTHbIX CPEeACTBax [O/DKHbI OblTh 3allyWlieHbl OT MPSMOro KOH-
Takta C TOKOBEAyLIMMW 4YacTAMW, [Oaxe ec/n HOMUHa/IbHOe HanpshkeHue 6atapen 60 B MNOCTOSAHHOrO TOKa
NN MeHbLLE.
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5 MpepoTBpalleHe KOPOTKMX 3aMblKaHUIA 1 3almTa oT ApYyrnx apgekToB
3/1eKTPUYECKOrO TOKa

5.1 Kabenu n mexaneMeHTHble CoeANHEHUS

Kabenun un MexanemeHTHble COeAUHEHUS [O/MKHbI ObiTb WM30AMPOBaHbl A7 NpPefoTBpalLeHuss KopoT-
KX 3aMbIKaHWIA.

Ecnm m3-3a cneumndnyeckoil KOHCTpyKuuM 6GaTapen HEeBO3MOXHO 06ecneunTb 3awmty OT KOpPOTKMX 3a-
MbIKAHUIA C MNOMOLLLI0 MPUCNOCOGNEHNIA ONA 3aliWMTbl OT TOKa Meperpys3ku, CoeAuHUTENbHble Kabenu wmexay
3apsgHbIM - YCTPOMCTBOM, COOTBETCTBYIOLIMM 6GaTapeiiHbivM coedMHeHMEM U 6GaTtapeeil, a Takke Mexay b6ara-
peeit n TpaHC-NOPTHLIM CPEACTBOM [LO/MKHA ObITh 3aLuMTa OT KOPOTKMX 3aMblKaHWiA U 3aMblKaHWA Ha 3eMJTH0.

Kabenu fomkHbl cooTBeTCTBOBaTH TpeboBaHnaM M3K 60204-1.

Mpn wncnonb3oBaHMM TMOKOro kabens 3awmuTta OT KOPOTKMX 3aMblKaHWi [O/MKHA ObiTb YCWeHa OfHO-
XWnbHbIM Kabenem no M3K 60204-1. Ecnu HOMMHaNbHOE HanpsbkeHne 6aTapen MeHblle unu paBHo 120 B
MOCTOSIHHOTO TOKa, A5 60/bLUEe TMOKOCTM MOXET 6bITb NCMONb30BaH kabenb knacca HOIND2.

Kabenb BbIBOAOB OGaTapenm [o/HKeH ObiTb 3adiUKCMpOBaH Tak, 4TOObI nNpeaoTBpatuTb  Aechopmaunto
NPU pacTsHXEHNN N CKPyYMBaHUM 6aTapeiHbiX BbIBOAOB.

M3onsauus Jo/mkHa 3awuuiate OT BO3ZAENCTBUMA OKpyXawweid cpegbl B 4yacTy Temnepatypbl, 3/1eKTpo-
NUTa, BNAXHOCTMK, MblIN, YACTO BCTPEYaILLUXCA XMMUKATOB, ra3os, NapoB U MeXaHUYecKmUX Harpys3ok.

5.2 MNpepoxpaHuTesibHble Mepbl NPy TEXHUUYECKOM 06CTy)XMBAHNUM

Mpun pabote c o6opygoBaHWEM, HaxoAALWEMCS NOA HanpshkeHWeMm, [O/MKHbl BbINOMHATLCA COOTBET-
CTBYIOLUME MNPefoXpaHUTeNlbHble Mepbl A1 CHWKEHUS pUCKA TENIECHOTO MOBPEXAEHUSA, a TakkKe [OO/DKHbI
NCNOoJIb30BaTLCA N30/IMPOBaHHBbIE MHCTPYMEHTBI B cooTBeTCcTBUM ¢ M3K 60900.

[na  MUHMMU3aUMM  pucka TEesIeCHOro MNOBPEXAeHWUA [O0/DKHbl OblTb NPefyCMOTPeHbl  cregylolme  Me-
pbl:

- Gatapen He [O/DKHbl COEAMHATBCA WM OTCOEAMHATLCA OO0 OTKIHYEHUS HAarpys3kum unuM 3apsgHoro To-
Ka:

- MNpV NpOBEAEHVWU periameHTHOro 06CnyxMBaHWA Ha 6aTapeiHbiXx BblBOAAX W COEAMHEHUSX [OJDKHbI
6bITb  KOMMNayky, MNO3BOMAOLWME MUHUMU3MPOBATL KOHTAKT C  3/1IEKTPONPOBOAALLMMU  AeTansaMKn, HaxoAsALm-
MWUCSA NOJ, HaNPsHKeHVeEM;

- 00 Havana paboTbl BCE JIMYHble MeTaIMYeckue npeaMeTbl [O/KHbI ObITb CHATbI C PyK. 3anscTbs U
Lwew;

- ANA aKKyMYNATOPHbIX CUCTEM C HOMUH&/IbHbIM HanpskeHnem 6onee 120 B NOCTOAHHOrO TOKa Heob-
XoAumMa W30MMpOBaHHaA 3aluTHas ofexAa W JoKaslbHble W30/MPOBaHHbIE TMOKPLITUA AN NPefoTBpalleHus
KOHTaKkTa nepcoHasa C MNOMOM WM 4acTAMW, CBSI3aHHbIMKM C 3emfeil. M3onupylowas 3awmtHas ogexja U
marepuas 415 NokpbITUA Nnosa fO/KHbI ObITb aHTUCTATUYECKUMMU.

MpumevaHne - Mpu akcnnyatauun 6Gatapenm € HOMUHASIbHbIM HanpsbkeHuwem cBbie 120 B nocTosiHHOro
TOKa npegsaraeTca pasfensatb WX Ha cekuuu, umerowme HanpsbkeHne 120 B (HOMUHasIbHOE) MOCTOSIHHOTO TOoKa M
MeHbLLUe.

5.3 M3onsaumsa 6atapen

5.3.1 O6ume NonoxeHns

TpeboBaHMA [aHHOTO MyHKTA He npuMeHalTcs Ans  6aTtapeil, MCNOMb3yembiX B AOPOXHbIX TpaHc-
NMOPTHbIX CpPeACcTBax, MPUBOAWMMBLIX B [EWCTBME 3/1eKTPUYecTBOM. TpeboBaHus MO u30MAuMM  Takux 6Gatapei
npefcTaBfieHbl B COOTBETCTBYIOLLEM CTaHAapTe.

5.3.2 HoBaf, 3amTas 1 3apsbkeHHas 6aTapes [OO/MKHA VMETb COMPOTUB/IEHWE W30MALMM KaK MUHU-
Mym 1 OM npu usmepeHun mexgy OaTapeiHbiMW BbiBOJaMW W METa//IMYECKUM MOALOHOM, KapKacom TpaHC-
MOPTHOTO CpeAcTBa WAW APYrUMW  NPOBOAALUMMK  CTPYKTYPHbIMU yCTpoicTBamu. Ecnn B cekuum yctaHosre-
HO HEeCKONbKO OTAefbHbIX KOHTEliHEepOoB, 3TO TpeboBaHWe MNPUMEHSETCSA KO BCEM CeKuMsAM, BK/4Yas MeTasl-
nmyeckne 6artapeliHble KOHTeNHEpPbI, 3NEKTPUYECKN COeANHEHHbIE.

5.3.3 barapes, nmewwaa HoMuUHas/IbHOe HanpskeHne MeHee 120 B MOCTOSAHHOINO TOKa, [AO/DKHA MMETb
M30/1AUMOHHOE COMpPOTMBEHME He MeHee 50 OM, YMHOXEHHOe Ha HOMUWHasIbHOe HanpshkeHue 6aTtapeun, HO
He MeHee 1 kOM npu u3MepeHWn Mexgay 6aTapeiiHbiMM BbIBO4AMU W MeTUIMYECKAM MOALOHOM, Kapkacom
TPAHCMOPTHOIO  CPeAcTBa  WAW  APYrUMU  NPOBOAAWMMMK  CTPYKTYPHbIMU — yCTpoiicTBamu. Ecnn  HOMWHasIbHOE
HanpsxeHne 6Gatapen npesbiwaer 120 B MOCTOAHHOIO TOKa W30/SLUMOHHOE CONPOTMB/IEHME [O/MKHO ObiTb
He MeHee 500 OM, YMHOXEHHOE Ha HOMUHa/IbHOE HanpshkeHuwe. EcCnm B Ccekuum yCTaHOB/IEHO HECKOSbKO
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KOHTEiHEPOB, TpeGoBaHWe MPUMEHSIETCS KO BCEM CeKUMSIM, BKIYasi MeTa/l/IMYeckne 6aTapeliHble KOHTel-
Hepbl, 3/IEKTPNYECKN COEAUHEHHbIE.

5.3.4 ConpoTuB/EHNE W30MALMN TPAHCMOPTHOTO CPeAcTBa W TATOBOW 6GaTapen [O/MKHO M3MepsTbCs
pasgenbHo. HanpsbkeHue npu M3MEPEHUM CONPOTUBEHMS [AO/DKHO ObiTb Bbie HOMWHA/IBHOTO HanpshKeHUs
6aTtapeun, HO He 6Gonee 100 B NOCTOSIHHOrO TOKa W He npeBblwakowmm ero 6osee yem B Tpu pasa (EN 1175-

1).
6 Mepbl NpeaoCTOPOXHOCTU NMPOTUB YIPO3bl B3pbiBa C NOMOLLLIO BEHTUMALUN

6.1 a3oBblaeneHve

Bo Bpems 3apaga v npu nepesapage MpPOUCXOAUT BbliAeNieHWe ra3oB U3 BCEX akKyMy/AaTOpPOB M aKky-
MYNSATOPHbIX Gatapeil, WCck4Yas rasoHENPOHMLAEMblE TEePMETUYHbIE akKyMyNsTopbl. 3TO pe3ynbTarT  3/ek-
Tponusa BOAbl Mpu Toke nepesapsga. Ob6pasyowmecs rasbl - BOAOPOL W kucnopog. [lMpu BbiGpoce ux B
OKpYXXaloLlylo cpedy BO3MOXHO 06pa3oBaHMe B3pbIBOOMACHOW CMeCVM Mpu MNpPeBbIEHNM OOBLEMHON KOHLEH-
Tpauun Bogopoaa 4 % B Bo3gyxe.

Utobbl um3bexaTb HenpasBWbHYO 3apsagky  WwunuM  Ype3mMepHoe  BbleneHue rasa, Tun  3apsaHoro
yCTpOiiCTBa, €ro KnacC W XapaKTepUCTUKM [OJ/DKHbI COOTBETCTBOBATL TwUMy 6Garapen B COOTBETCTBUU C  WH-
CTPYKLUME N3rotToBUTENS.

Ecnn amuccns rasa, onpegenseMas 3KCNepuMeHTaslbHO Npu CTaHJapTHOM WCMbITaHWM 6Gartapeu, Oy-
[eT HWKe YCTaHOB/IEHHOW B HacTosAWweM craHfjapTte, TpeboBaHUs MO pacuyeTy BEHTUNAUMW [OMYyCKaeTcs He
npuHMMaTb. Ecnn  akcnepvMeHTasbHble 3HA4YeHWs 3SMUCCMU rasa MNPeBOCXOAAT  YCTAHOBJ/IEHHbIE  HACTOALLMM
CTaHAapToOM, TPe6OBaHNA K BEHTUIALMN Y)KECTOUALOT.

Mpy  JOCTMXKEHWW TMOMHON CTEeNeHW 3apaXeHHOCTW akkymy/nsaTopa CcorflacHo 3akoHy ®apages npowc-
XOoOUT 3NnekTponu3 BoAbl. [lMpu cTaHdapTHbIX YycnosusAx, Temnepatrype 0 °C u pasneHum 1013 rlMa (cTaH-
[apTHble TemnepaTypa W AaBfneHve, MNpuHATbie MexayHapoaHbIM COK30M TeopeTWYecko W MpukiagHoin
XUMUN):

- Npu npoxoxaeHun 1 Ay npomcxoauT pasnoxexune 0,336 r H,O Ha 0.42 n H, + 0,21 n O,;

- 3 Au TpebyeTcs Ha pasnoxeHue 1 cm® (1 1) H,O;

* npu 26,8 A 4 nponcxoauT pasnoxenne 91 H,O0 no 1rH, + 810,

Mpy npekpaleHun paboTbl 06OpyAOBaHUS A1 3apsga  BblAesieHne n3  akkymy/nsaTOpoB MOXET Cuu-
TaTbCA 3aKOHYEHHbIM B TeuyeHuve 1 Y nocse BbIKIOYEHNUA 3apsfHoro Toka. OfHako No MCTEeYEeHUW 3TOro Bpe-
MEeHN HeobxoAuMo Ccob6/AaTb Mepbl NPefoCTOPOXHOCTW, T. K. HaxXOAAWMWACA BHYTPU akkyMynsiTOpoB ras
MOXET HEeOXMAAaHHO BblAEeNUTLCA U3-3a TOMYKOB 6Garapen Mpu ee yCTaHOBKE B TPAHCMOPTHOE CPeacTBO Wau
npu [ABWMXEHUW TpaHcrnopTa. HekoTopoe KOMMYECTBO rasa Takke MOXET BbIAENATbCA BO Bpems 06CyxuBa-
HUA N3-3a pereHepaTnBHOro TOPMOXEHNS.

6.2 TpeboBaHWs K BEHTUALNN

6.2.1 O6uue NoNoXeHus

TpeboBaHMA K BEHTUNSAUMM COMNACHO 3TOMY MNOAMNYHKTY [AOJ/DKHbI BbIMO/IHATCA HEe3aBUCMMO OT  TOro,
3apshkaeTcs 6aTapesi B TPaHCNOPTHOM CPEACTBE UM BHE €ro.

Llenb BeHTWNAUMM 6GaTapeiHoro noMEeLeHNs WU NPOCTPaHCTBa - NoAJepXaHue KOHUeHTpauuu BO-
nopoga Humxke 4%. baTapeliHble MNOMELWEHNs cuuTaloTcsl 6e3onacHbiMM OT B3pbiBa, korga npyv mnomowm ecre-
CTBEHHOM WM WCKYCCTBEHHOW BEHTWIAUMM KOHUEHTpauus BOAOPOA4A HaxoAWTCA HWwkKe 6e30nacHoro ypos-
HA.

6.2.2 CraHgapTtHas chopmynia

CraHgapTHas dopMmysia pacyeTa [O/hkKHa WCNoMb3oBaTbCA A1 BCEX TUMOB TpaAWUMOHHLIX GaTapeii-
HbIX 3apsagHbIX YCTPOWCTB, NPV 3apsife OTKPbITbIX WM  OCHALWEHHbIX PeryinpylowmM  KnanaHoM CBWHLOBO-
KVNCMOTHbIX 6aTapeil Wn OTKPbITbIX HUKENb-KaaMNeBbIX baTapei

Q — V'Q'S'tViras ctaHgapT™, 1)

roe Q - BEHTUNSLMOHHBIA BO3AYLUHbIA NOTOK, M3/u;

100%-4%
V - HeobXoaUMoe pasGaBrieHne BOAOPOAA, V = ( pry ) - - 24;
0

q - 0,42 10’3 m3/A-u - BennumHa, obpasytoLlas sogopog npu tTemneparype 0 “C;

MpumeyaHne - B pacuyeTe npu Temneparype 25 °C npu 3HaveHun (. pasHom 0 “C, NpUMeHSOT Koadhdwu-
ymeHT 1,095;
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S - 06Kt ko3ahduumeHT 6e3onacHocTy. $, paBHbIii 5;

M - YACMO aKKyMynAaTOPOB;

/., CTamaapT BCMIECK TOKa, paBHbIi 30 % HOMWHA/ILHOTO BbIXOAHOIO TOKa 3apaja. A;

z = 1,0 gnia BEHTUNPYEMbIX 6aTapel;

z = 0,25 gnA Gatapeill C perynvpylowyM kianaHom, AOMNyCTUMOE OTK/IOHEHME OT
HOMMWHA/IBHOTO 3HAaYeHUs1 U3-3a BHYTPEHHEeW pekoMbuHaLmm rasa.

dopmyna pacyeTa NOTOKa BEHTUAMPYIOLLEro BO3ayxa, M3/4, npuHuMaeT Buz

Q =0,05n/,, cTaHgapT™. (2)

MpumeyaHus

1 48 B CBUHL,OBO-KNC/IOTHAsA BEHTUMPYEMas TAroBasa 6arapesi, COCToAWasa U3 24 akkyMynsaTOpPOB, 3apsxaeTcs
3apsgHbIM YCTPOCTBOM C BbIXOAHbIM 3HayeHneM 48 B / 80 A CornacHo BbllleyKa3aHHbIM ONpefeneHnsiM 3HaueHne
[ras ctaHpgapT = =0.3080 = 24 A. a 3HauyeHne z = 1.00

Heo6XxoAMMbI NOTOK BEHTUAMPYIOLLEro Bo3ayxa cocTasnseT Q = 0,05-24 24-1,00 = 28,8 m3/u.

2 24 B CBMHU0BO-KMC/I0THAA 6atapes ¢ peryvpylowmm KnanaHom Ans UHBaIMAHbLIX KONSACOK, cocToswas n3 12
aKKyMy/IATOPOB, 3apshkaeTcs 3apsaHbIM YCTPOCTBOM C BbIXOAHbIM 3HaYeHnem 24 B /10 A. CornacHo BbllLeyka3aHHbIM
onpegeneHusam, 3HadyeHue /rm.cr»umpT = 0.30 10 = 3,0 A. a 3HaueHue z = 0,25

Heo6xoanMmblli NOTOK BEHTMIMPYIOLLLEro Bo3ayxa cocTaBnsieT Q = 0,05-12 3,0-0,25= 0,45 m3/u.

6.2.3  CneuuanbHasn dpopmyna

HecmoTpa Ha 6.2.2, B pacyeTax MOXeT MWCrosb30oBaTbCA criefylowas crneynanbHas copmyna nns He-
CTaHOAPTHbIX 3apsfHbIX YCTPOWCTB C KOHTPOJIMPYEMbIMW  XapaKTepUCTUKaMW HanpshKeHWs U BbIXOAHOTO TO-
Ka. ecnm umMeeTcs feTanbHad WHopMmauus O 3apsgHOM  YCTPOWCTBE, 3apsAfHbix npodwmnax u Tunax 6Garta-
peii. a Takxke ecnuv xenaresibHass ONTUMU3aLMA NOTOKA BEHTUIMPYIOLLLETO BO3yXa pasHa

Q =vq s n f_; «wman-Cn/100, m3/u, ?3)

rae /., cneuynan “ Bensieck Toka B A/100 A-4 HOMUHA/LHO eMKOCTY 6aTapen B COOTBETCTBUM C Tabuuei 1.
®opmyna pacyeTa BEHTUMALMOHHOTO BO3/YLLIHOMO NOTOKa

Q =0,05 n/,, cneunan ‘Cn/t0O, M3/Y. (4)
Ona pacueta Heob6XOAMMOrO BEHTUALMOHHOTO BO34YLIHOTO MNOTOKA HEo6XxoAMMO MCMNonb3oBaTb, MO
KpaiiHeii mepe, MUHMMasIbHblE 3HAa4YeHMA ToKa BblaeneHua rasa /3 cneuman» A/100. A-4, B COOTBETCTBUW C

Tabnvuen 1.

Ta6n|/|u,a 1- CooTBETCTBUE 3HAUEHUI TOKA BblAEJIEHNA ra3a 1T TUNNYHOMY TOKY OKOHYaHWA 3apdaa.

A/100 A-4. HOMVHaJ/IbHOI EMKOCTY C MOMOLLbIO 3apsaaHbIX ycTpoincTs 1U v Ul
Tok Bblgensemoro rasa |, «<nevman. A/100 A-4, (MUHUMaSIbHbIE 3HAYEHNS)
XapakTepucTiaka BeHTunmpyemble CBUWHUOBO- BeHTunmpyemble epMeTU3npoBaHHbIE HU-
3apSIHOrO YCTPOV- CBUHLIOBO- KMCNOTHbIE aKKy- HUKe/b-KaAMMNEBbIE | Keslb-KagMUEBbIE aKKyMy-
cTRa KMCNOTHbIE aKKy- MYNSITOPbI C pery- aKKyMynaTopbl NATOPbI NN aKKYMYNSATO-
MY/ISTOPbI npyowmm knana- pbl C HUKENb-MEeTaUI-
HOM rmapuaom
U 3apsag, (2,4 Blakkym. (2,4 Blakkym. (1,55 Blakkym. MpoKOHCYNbTUPYTECH
Makc) MaKc) Makc) C N3rOTOBUTENIEM aKKYy-
2 1.0 5 MY/IATOPOB WY 3apaa-
IUI3apsag, ToK Ha TpeTbeMm TOK Ha TpeTbem TOK Ha TpeTbem HOro ycTpoiicTea
3apsi4HOM 3Tane, 3aps4HOM aTane, 3apsaHoM aTane,
He MmeHee 5 He meHee 1,5 He MmeHee 5
MpnmeyaHusa

1 24 6 CBMHUOBO-KMUC/IOTHAA TAroBas 6arapes ¢ perynmpyowmM kianaHoM, coctoswas n3 12 akkyMy/siaTopoB C
HOMMWHaJIbHON eMKOCTbI0 256 A-4 3apshxaeTcsl COOTBETCTBYHLUMM 3apsHbIM YCTPocTBOM IU C MakcumasibHbIM Hanpsi-
XeHunem 28,8 B. PerynnpoBka 3Ha4eHNsi HanpshkeHnsi COOTBETCTBEHHO 28,8/12 = 2,40 B/akkymynisiTop U B COOTBETCTBUM
€O 3HauyeHvem 1,0 A/100, A 4, ana

1ra3 cneyman U3 tabnmubl 1.

Heob6xoanMbIli NOTOK BEHTU/IMPYIOLLLEro BO3yxa cocTaBnseT

Q =0,05-12-1,0 256/100 = 1,54 m3/u.
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2 48 B HuKenb-kagMueBas BeHTUNupyemas 6atapes, coctosawas n3 40 akkyMynsTOPOB C HOMWUHASIbHOM eMKO-
cTbio 180 A-u, 3apshkaeTcsi COOTBETCTBYHOLMM 3apsiAHbIM ycTpoiicTBoM Ul ¢ BbIXOAHbIM TOKOM 6,3 A Ha TpeTbeM 3a-
psAHOM 3Tane B cooTBeTCTBMM € 6,3/180 = 0,035 A/A 4 = 3,5 A/100 A-4. 3TO MEHbLLE MUHUMA/ILHOIO AOMYCTUMOrO 3Ha-

yeHust /,; cnetxan B Tabauue 1. Takum 06pasom, MUHUMaIbHOe 3HaueHue |g, cneunan 5 A/100 A 4 3 Tabamubl 1 40/KHO

6bITb MCMNO/L30BAHO /11 pacyeTa NoToka BEHTU/IMPYIOLLETO BO3AyXa.
Heo6xoavMblii NOTOK BEHTUNMPYHOLLETO BO3/yXa COCTaBNseT

Q = 0,05 40 5-180/100 = 18,00 m3/u.

3 48 B HuKenb-kagMueBasi BeHTUNupyemas 6atapes, coctosawas m3 40 akkymMynsiTOpoB C HOMUHA/IbHOW €MKO-
cTbio 180 A-u, 3apshkaeTcsi COOTBETCTBYHOLUM 3apsagHbiM ycTpoiicTBoM [UI ¢ BbIxogHbIM TokoM 10,0 A Ha TpeTbeMm 3a-
pagHom atane B cootBeTcTBuM ¢ 10,0/180 = 0,056 A/A 4 = 5.6 A/100 A-u. Tak kak 3aTo 3HayeHue Bbiwe 5,0 A/100 A vy,
3Ha4YeHue Toka Ha TpeTbeM 3Tarne 3apsaaa A0/HKHO ObITb UCMONb30BaHO kak U, c««man. Te. 5,6 A/100 A-u.

Heob6xoanMblli NOTOK BEHTU/IMPYIOLLLETO BO3yXa COCTaBNsAET

Q =0,05 40 5,6'180/100 = 20,2 m3/u.

6.2.4 CneuyunanbHble 3apsigHble YCTpolicTBa

Mpy wucnonb3oBaHUK MyAbLCUPYIOLLETO 3apsifHOro  YCTPOWCTBA WM APYroro  CheuvasbHOro  3apsgHoro
YCTPOWCTBa, T. €. «YCKOPEHHOro 3apsfa», Wiu npu UCNOMb30BaHWW ApyrMx BUAOB 3apsfja C HeTpaguLlMoH-
HbIMW 3apPAAHBIMU 1 PabouMMn XapakTepuCTUKamn 3HadveHue /.. O«UMB/ [0/KHO ObiTb YCTaHOB/IEHO W3roTO-
BUTE/IEM 3apsAHOr0 YCTPOICTBA.

6.2.5 MapannencHsblil 3apsas

Korpa gBe unn 6onee 6atapen OJHOBPEMEHHO MOABEPraldTCa 3apsgy B OLHOM MNOMELLEeHUW, WHOUBU-
AyasibHble 3HaYeHUs1 NOTOKOB BEHTU/IMPYIOLLErO BO34yXa CKNaablBalTCS.

6.3 EctecTBeHHas BeHTMNAUUA

AKKYMYNATOPHbIE MOMELLEHMA WU y4yacTkKn C €eCTeCTBEHHOM I'IpVITO‘-IHOVI N BbITSHKHOM BeHTI/II'IFlLI,I/IeM
BO3ayXa AOJ/DKHbl UME€Tb MUHUMa/TbHO CBO60,D,Hle nnowanb OTBEPCTUA, BblHACAEMYHO NO cpopmyne

A =280. ®)

roe A - CBO60,£I,H¢’:1FI nnowanb OTBEPCTUA A/14 BNyCka BO34yXa N OTBEPCTUA 414 BbilyCka BO34yXa, cMmZ;
Q - CKOPOCTb BEHTU/IALMOHHOIO NOTOKa CBOﬁOAHOFO BO34yXxa, M74.

MpumeyaHwve -9 3TOro BbIYMC/IEHNSI CKOPOCThL BO3Ayxa npuHumaioT 0,1 m/c.

OTBepcTVa ANsi Brycka W BbiMycka BO3fyXa [O/MKHbl ObiTb PAacrofioXeHbl B MecTax C CambiMW MOoAXo-
OAWVMU YCNOBUSIMK N1 06MeHa Bo3ayxa:

- OTKPbITbIX HA MPOTUBOMO/OXHbIX CTEHKAX;

- C OTBEPCTUSMU Ha OfIHOV U TOW Xe CTEHE C MUHUMa/IbHLIM PACCTOSIHUEM 2 M.

Ha OTKpbITOM BO3fyXe, B 6OMbWMX 3anax W XOPOLO BEHTUIMPYEMbIX MOMELLEHUSIX CKOPOCTb BO3AyXa
MOXeT NpuHMMaTbest > 0,1 M/C. UTO COOTBETCTBYET afieKBaTHO BEHTUNISILMN.

3apsigHble KOMHATbI UM NOMELLLEHMST AO/MKHbI UMETb CBOBOAHbIN 06beM He MeHee 2,5 Q, M3,

OTBepcTUa Ana BNycka W Bbinycka BO3fdyXa [AO/KHblI 6blTb PACMOSIOKEHbI B MecTax C CambIMU MOAXO-
OAWVIMU YCNOBUSIMK A/151 06MeHa Bo3ayxa:

- OTKPbITbIX HA NPOTUBOMO/MOXHbIX CTEHKAX;

- C OTBEPCTUSIMU Ha OZIHOV 1 TOI e CTEHE C MUHUMa/IbHLIM PACCTOSIHUEM 2 M.

Bo3ayx, BbIXOAAWWMIA W3 aKKyMy/ISTOPHOTO MOMELLEHWs,, AOS/DKEH BbINyckaTbCs B aTmocdepy 3a npe-
[Aenamu 34aHus.

6.4 lMpuHyauTenbHasa BEHTUNALNSA

Mpy HEBO3MOXHOCTU MOMYYEHUS] [AOCTATOYHOrO BO3AYLUIHOrO MoToka Q MOCpPeACcTBOM  €CTeCTBEHHON
BEHTUMIAUMM N MPUMEHEHUWN NPUHYAUTENIbHOA BEHTUNSALMU  3apsiAHOE YCTPOMCTBO A0/HKHO 6GOKMpPOBAaTLCA C
CUCTEMON BEHTUNAUMM WAM  AO/MKEH OblTb BKAKOYEH CUrHaM3aTop [Ans obGecneyvyeHnss HeobXxoAMmoro BO3-
[AYyLIHOro NOTOKa A/151 BbIBpaHHOro pexuMa 3apaia.

Bo3ayx, BbIXOASLWMIA M3 aKKyMyNsiTOPHOTO MOMELLEHMsl, AO/MKEH BbINyckaTbCs B aTMmocdepy 3a npe-
Aenamu 3gaHus.
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6.5 HenocpepacTtBeHHas 65M30CTb K 6aTapee

B HenocpeacTBeHHOVW 65m30CcTM Kk GaTtapee He Bcerga o6ecneysBaeTCA  CHUDKEHME  KOHLeHTpauumu
B3pbIBOOMACHbLIX ra30B, MO3TOMY HeobxoAumo cobnwgatb 6e30MmacHbli BO3AYLWHbIA NPOMEXYTOK He MeHee
0,5 M, B nmpegenax KOTOPOro 3anpeliaeTcs MpPUMEHEHME WCKPOOOpPasylLWMX WM  pacKasieHHbIX YCTPONCTB
(MakcuMasibHasn Temnepatypa nosepxHoctn 300*0).

6.6 BeHTunsAums kamep 6atapen

6.6.1 Ecnu 6Gatapeu CHabXeHbl CbEMHbIMW Kpblllkamu, TO A0 Havyasa 3apsga HeobxoAuMo CHSATb
KPbILLKW, YTOObI BbINyCKaTb BbIAEMSOWMIACA ra3 n oxnaxgats 6arapeto.

6.6.2 bak 6aTapen, ee kamepbl WM KpblKa AO/MKHbI WMETb BEHTUNSUMOHHbIE OTBEPCTUA, 4YTOGbI BO
BpeMs paspsga wam nepuoga  6e3neiicTBUSt MpU MUCMOMb30BaHWM B 06OPYAOBaHUM  COMMTACHO  MHCTPYKLMUK
M3roTOBUTE/IS HE NPOVNCXOAN/IO ONAcHOEe HaKoM/eHne rasa.

BeHTUNSILUMOHHOE 0TBEPCTUE AO0/MKHO BbITb HE MEHEE

A = 0.00571-C;, (6)

rae A - o6uan niowaab NonepeyHoro CeYeHus BEHTUNSILMOHHBIX OTBEPCTUIA, CM?;
M - KONMYEeCTBO akkyMynAToOpoB B 6aTapee;
Cs - eMKoCTb 6aTapeun npu 5-4acoBom pexume, A 4.

7 AneKkTponuTt. Mepbl NPeAOCTOPOXXHOCTHU
7.1 2nexkTposuT 1 Boga

DNEeKTPONUT, WCMO/b3yEMbIi B CBUHLOBO-KUC/IOTHLIX 6GaTapesix, - BOAHbIA PacTBOP CEPHO KWUC/OTbI.
DNEeKTPONUT, WCMOMb3YEMbIi B HUKENb-KAAMUEBLIX W HUKENb-MeTa/IIoTMApPUAHbIX GaTtapesx. - BOAHbIA pac-
TBOP T[UAPOOKUCU Kanusl. [ns NpUroTOBMIEHUST 3MIEKTPO/IMTA  HEOGXOAMMO  WCMOMb30BaTb TOMBKO  AUCTUIIIN-
POBaHHYI0 U/ AEMWUHEPA/IN30BaHHYO BOLY.

7.2 3awuTHasa ogexaa

Bo u3bexaHue TesecHOro MOBPEXAEeHUs OT OpbI3r 3/1eKTPOSMTA NPU  0OpalLEHWU C  3/IEKTPOSIUTOM
WK OTKPLITBIMW  akKyMynaTopamn unu 6atapesiMm C  BEHTWISILMOHHBIMU  OTBEPCTUSIMW  C/ielyeT WCMO/b30-
BaTb 3aLUUTHYIO ofexay:

- 3aLUMTHbIE OYKV WM Mackv ANsi FNa3 Uin nnuua;

- 3alUMTHbIE NepyaTku U hapTyku NS 3aLUTbl KOXN.

Mpu paboTe c OGaTapesMy C PEryIMpylOLLMM KlanaHoM WX  ra30HenpoHULAEMbIMA  TEPMETUYHBIMU
6aTapesiMu cnefyeT UCMOMb30BaThb 3aLUMTHbIE OYKW U NEpYaTKY.

7.3 CniyyaiiHblil KOHTaKT, OKa3aHue AoBpaYe6HO MoMOLLM

7.3.1 O6upme nonoxeHus

KMCNOTHBIN 1 LLETOYHOW 31EKTPOINTHI BbI3bIBAKT OXOIM 1123 1 KOXMK.

[ns BbiMbIBaHNS OpbI3r 3/1€KTpOIUTa OKO/O 6atapen [0/keH ObiTb WMCTOYHWK YUCTONM BOObI UM pe-
3epByap (0T BOAOMNPOBOAHOI BOAbI A0 CheLManbHOW CTEPUBHON).

7.3.2 KoHTakT c rnasamm

Mpu cnyyYaiHOM KOHTaKTe 3JIeKTpo/MTa C rnasamm Heo6XO04UMO HeMeJ/IeHHO MNPOMbITb [lasa  60/1b-
LWMM KOSIMYECTBOM BOAbl B TeYeHWe [A/IMTENIbHOro nepuoga BpemMeHu. Bo Bcex cnydyasix cnegyeT Hesamepq-
NINTENBHO 06PaTUTLCA 3a MEeAMLIMHCKON MOMOLLBHO.

7.3.3 KOHTaKT ¢ Koxeit

Mpu cnyyailHOM KOHTaKTe 3MEKTPO/MTa C  KOXeli HeobXxOoAuMMO MpOMbITb MOPaXEHHble YacTu Tena
60/IbLUMM  KOJIMYECTBOM  BOAbl WM COOTBETCTBYHOLUMMW  HEWTPa/IM3ylOWMUMK  BOAHbIMKM  pacTBopamu. [pu
NPOLO/HKALWEMCS pasipaXkeHUn KOXM cnegyeT 06patuTbes 3a MEAVNLUHCKOW NOMOLLbIO.
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7.4 BcnomoratensHoe o6opyfoBaHWe U MPUCNOCOGMEHUS AN TEXHUYECKOro  OBCNyXUBaHWS
6artapeii

Mcnonb3yemble maTepuasibl 4711 BCMOMOraTeslbHoro 060pyAoBaHus GaTtapeil, CTeniaxu WM  orpax-
[EHUs, aKKyMysISITOPHbIE KOMMOHEHTbl A0/DKHbl ObiTb  CTOMKMMM K XMMWUYECKOMY BO3AENCTBUIO  3/1eKTposmTa
WU 3aLLMLLEHBI OT Hero.

B cnyyae pacnsiieckuBaHusi 3MeKTpPoaMTa HEOo6XO0AMMO YAAINTb XKUAKOCTb C MOMOLb0  abcopbumpyto-
Lero matepvasna, npeanoyuTMTesIbHO HelTpasIM3yHoLLero.

Mpncnoco6neHns AN TeXHUYECKOro O6CMYXMBaHMS TUMNa BOPOHOK, [MAPOMET-POB, TEPMOMETPOB, KO-
TOpble HaxoAsATCsl B KOHTakTe C  3/MEKTPONIUTOM, [AO/MKHbl ObiTb  BblAENEHbl OTAENbHO [N CBUHLIOBO-
KUC/TOTHBIX U HUKE/b-KaAMUEBbIX 6aTapeii 1 He A0/HKHbI MCMO/Ib30BaTLCS AJ15 KakuX-MGo ApYruxX Lenei.

8 AKKYMY/IATOpPHble Gakn 1 orpaxaeHns

8.1 baTapeiiHble MNOMELLEHNS, MNOAAOHbI, AWMKA W OTCEKM [O/MKHbI MMETb [AOCTATOYHYH MexaHuye-
CKYI0 TMPOYHOCTb, [AO/MKHbI OblTb CTOWKMMM K XUMWYECKOMY BO3AENCTBUIO 3MEKTPOSIMTA U [OSKHbI OblTb 3a-
LMLLEHBI MPOTUB pa3pyLLatoLLEro B/USIHWSA NPOTEYUKMA UMW pa3/ivBa 3/1eKTpouTa.

8.2 HeobxoAuMo MNPUHATbL Mepbl NPEeAOCTOPOXHOCTU TMPOTMB pas/MBa 3MeKTposMTa Ha obopynosa-
HWe/geTanu, nexawiye Hag Unn nog akkyMynsiTopom.

8.3 Huuto He [OMKHO npensaATcTBOoBaTb YOOpKE pas3NMBLIMXCA Ha OGaTapeiHbli NogAoH 3iekTponauTa
nnn Boabl.

8.4 OcTaBLIMIiCA NOCNe TEXHUYECKOr0 OOGCNYXMBaHWUSA 3/1EKTPONUT [o/keH 6biTb nepepabotaH B Co-
OTBETCTBWM C MECTHBLIMU HOPMaMMU.

9 MomeLlleHne Ans 3apsaa/TeXHNUYECKOro 06CyXMBaHus

9.1 Mnowagka ANA 3apsja [o/kHa ObiTb YETKO pasrpaHMyeHa C MOMOLLbI MOCTOSAHHOW pasMeTkM Ha
nony (He TpebyeTca [An1A S/EKTPUYECKOTO 060pyAOBaHUS MpU  AOMAlUHEM MWCNOb30BaHUW, ANS VHBaIMAHbIX
Kpecen, ra3oHOKOCW/IOK ¥ T.M.).

9.2 Psgom c nnowagkol Ansa 3apsga He LO/HKHbl HaxXOAMTbCA OrHeomnacHble U B3pbiBOOMACHblIE MaTe-
pviansi.

9.3 Kpome nepuofoB TEXHUYECKOTO 06CNyXMBaHUS/pEMOHTA, Ha M/owWagke A1 3apsja He  [OJDKHbI
HaxoguTbCA WCTOYHWKU BOCMJIAMEHEHUS, WCKPALLME WCTOYHMKM WM UCTOYHUKM BbICOKOW TemnepaTypbl. Wc-
KloYeHNe  JonyckaeTcs, ecnu  gns  paboTbl  TpebyeTcsa  BbicOkoTemnepaTypHoe o6opyfoBaHue, KOTopoe
[OMKHO ObITb  MCNONb30BAHO 06YYEHHLIM MNEpPcoHasIoM C MpaBOM AOCTyna W npu CcobngeHnn BCeX Mep
6e3onacHocTy.

9.4 Mepbl NpPefoOCTOPOXHOCTM MNPOTUB  3MEKTPOCTATUYECKMX pas3psgoB npu  paboTe c  6arapesmu:
Hesb3s UMETb Ha cebe oaexay 1 00yBb, HaKan/IMBaKLLYH 3/1IEKTpOCTaTUYeCKnii 3apsa.

Ab6copbupyowas TkaHb A1 OYMCTKM Gartapeil Ao/HkHa ObiTb aHTUCTATUYECKOW WM CMavMBaTbCsA TOJIbKO
4MCTON BOAOI 63 UNCTALLMX CPEACTB.

9.5 Tpu 3apsge wim o6CnyxuBaHMM 6aTapen Heo6X0AMMO COXpaHATb CBOOOAHOE pacCTosiHME He
meHee 0,8 M C TeX CTOPOH, K KOTOpPbIM HE06Xx0AMM CBOOOAHbI AOCTY.

9.6 MMpu 3apsige Gatapeli Ha WU BHE TPAHCMOPTHOrO cpeacTBa Heo6XxoaMMo cob6gaTb TpeboBaHWs No
BeHTUNAUMM (MYHKT 6).

9.7 3apsagHoe YCTPOMCTBO A[O/MKHO ObiTb 3alMUIEHO OT MOBPEXAEHWIA NpU  ABWKEHWU TPaHCMOPTHOrO
cpefcTsa.

9.8 3apsagHas nnowagka go/kHa ObiTb 3awuuieHa OT Majalolyx O0O6bLEKTOB, Kanawweihd BOAbl Un
XWAKOCTU, KOTOPasi MOXET TeUb 13 MOBPEXAEHHbIX TPYO.

10 BHelwHee ob6opyaoBaHue 6atapen/npucnocobieHns

10.1 Cucrtema KOHTPO/IS COCTOSIHUA 6aTapen

Mpu wncnonb3oBaHUM CUCTEM U YCTPOWCTB KOHTPOSA 6GaTapeli Heobxoaumo cobngatb pekoMeHaa-
unn MOK/TexHnvecknin otuet 61431.

Cuctema KoHTpons 6GaTapeli Ao/bkHa ObiTb CMPOEKTMpOBaHa W YCTaHOB/eHa Tak, 4Tobbl Mpu ee wuc-
NoMIb30BaHWUM HE BO3HUKa/IM ONACHOCTU:

10
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- U3MepuTenbHble Kabenu, YCTaHOB/IEHHblE Ha MOBEPXHOCTW 6GaTapen, [AO/MKHbI UMETb [0CTaTOUYHYH
3aWmUTy OT KOPOTKMX 3aMblKaHWii, T.e. MNNaBKMe npefoxpaHUTeNy [O/KHbI paspbiBaTb LeMb paHblue, 4Yem
noBpexaatoLLuii TOKk MOXeT NoBpeanTs kabenu, NoAcoeANHEHHbIE BbIBOgaMU K 6aTapee;

- Npu ycTaHOBKE KabGeneit Heo6GXOAMMO YyuuTbiBaTb MOTEHUMa MOCMeAoBaTeNlbHO COEAMHEHHbIX —ak-
KyMy/siiTOpPOB, 4TOObl M30exaTb caMopaspsifja M3-3a HakanjvMBalo-Lehcs rpssnm WM 3arpsi3HEeHWs  31eKTpo-
nTa;

- HeobGXOAMMO OCTOPOXHO YCTaHaB/nMBaTb Ha 6aTapel LWyHTbl, Kabenu wuauM Apyroe usMepuTesnbHoe
obopyaoBaHue.

10.2 LleHTpannsoBaHHasa [onMBKa BOAbI

10.2.1 O6wme NonoxeHns

Bo Bpems paboTbl OTKPbITbIX TArOBbIX OGaTapeli MpoucxoguT noTeps BOAbl, BOAOPOA4A W Kucnopoga W3-
3a 9/1eKTpoNn3a, NPouCXoAsllero B KoHUe 3apaga. Heobxogmmo nepuogumyecku [onmBatb BOAY B akKymyns-
TOpbI 6aTapeun AN BOCCTAHOBEHNS YPOBHSA 3NEKTPOUTA U €r0 NIOTHOCTK.

Mpyv [ONMBKE C MOMOLWbI «LEHTPA/IM30BAHHOM» WM  «pa3fesibHoM» CUCTEMbl HEOBXOAMMO YCTaHo-
BUTb CcheunasibHble BOAAHbIE KanaHbl Ha Ka)K,EI,bIVI aAKKyMyJsiATOp WU COeauHUTb WX B pAn wWanm napasiniesibHo B
PAL C NOMOLLbIO CUCTEMBI TPYO.

Boga nopaeTcs B akKyMynsiTOpbl W3  LIEHTPaslbHOro pesepByapa Mof CWIO TSHKECTW, MOHMKEHHOro
JaBNeHuss unv noj [AaBfieHWEM B 3aBWCMMOCTM OT KOHCTPYKUMM KkianaHa. Kak TOMbKO YpOBEHb 3/1eKTponuTa
B Garapee [AOCTUTHET YCTAHOB/IEHHOTO YPOBHSl, Boga 6o0sblie He MNoAaeTcs B akKyMynsitop. 3TO OCYLLecTB-
NsieTcst pasNMYHbIMU cnoco6amMmn B 3aBUCUMOCTU OT KOHCTPYKLMM KrianaHa.

Mpu «nnaBawLleli» KOHCTPYKUMU KanaH MMeeT MOMnjaBoK, KOTOpbI 3akpbiBaeT BMYCKHOM KkianaH, Kak
TONbKO 3/1EKTPO/IMT [AOCTUraeT YCTAHOB/IEHHOTO YPOBHA. [a3bl BbIMYCKAOTCA W3 KaKAOro akkymynstopa ue-
pe3 oTBEPCTUS B knanaHe.

Mpn «repMeTWYHOM» KOHCTPYKUMM Y KianaHa HeT rfonnaeBka WavM Opyrvx ABUraloLLMXCs 4acTel, a Kak
TOMbKO 3/1EKTPOSINT OOCTUIHET YCTAHOB/IEHHOIO YPOBHS, B aKKyMy/nsiTOpe Hag 3/EeKTPOIMTOM WM B KianaHe
BO3HMKaeT W3bbITOYHOE [aBfieHne, A[0CTaTouyHOEe A1 MpekpaweHus nojayvn BOAbl B akkymynatop. [asbl 13
aKKyMyiiTopa BbIMyCKatOTCA NPY NOMOLLM CUCTEMBI TPY6, NCMONb3yEMOl AN AONNBKA BOAbI.

10.2.2 AcnekTbl 6€30NacHOCTH

Mpu pabote c nob6oli GaTapeei, akKymynsTOpbl KOTOPO/ COeAMHEHblI Mexay co6oii Tpybkamu Anst cu-
CTEMbl BbiNycka rasa WM CUCTEMbI [OSMBKA BOAbl, HEOBXOAUMO BbIMOHATL Mepbl NPEeAOCTOPOXHOCTU ANs
MUHMMU3ALUN PUCKA YTEYKN TOKa U pacnpoCcTpaHeHns B3pbIBOB MeXAY akkymynsatopamu 6atapeu.

Heob6x04MM0o NpUHATL cregyowmne Mmepbl 6€30NacHOCTU:

- CHU3NTb PUCK YTEYkM TOKa, A1 4Yero cuctema TpyboK A0/HKHA COOTBETCTBOBATb MOTEHUMAsTy 3/iek-
TpUYECKoi uenu;

- CHM3UTb PUCK YTEYKM TOKa W pacrnpocTpaHeHuss B3PbIBOB MYTEM YMEHbLUEHUA KO/MYecTBa akKymy/is-
TOPOB B L&/, COEAUHEHHBIX CUCTEMOW TPYOOK;

- MakcMMa/lbHOe KOJIMYEeCTBO akKyMy/ISTOPOB, COEAMHEHHbIX CUCTEMON TpybOK B psd, He [O/MKHO
npesblllaTb KOSIMYECTBO, YKa3saHHOE N3rotoBuUTesieM CUCTEMbI.

MpumeuaHne - 1S NpeaoTBpaleHVsi BO3HWKHOBEHMSI B3pbiBA B OTAE/ILHOM akKKyMy/siTope M pacnpo-
CTpaHeHusl ero Ha apyrue Npo6ku MOryT GbITb YCTAHOB/IEHBI CO BCTPOEHHLIM NiaMeracuTesnieM, NpensiTCTBYOLMM rona-
[laHvio BOA0poa B LieMb CUCTEMbI TRYOOK.

10.3 LleHTpannsoBaHHasa cuctema rasoorsoja

LleHTpannsoBaHHasa cucTema rasooTBoja WCNOMb3yeTcs A1 Bbinycka rasoB u3 6atapen. B 60NbLUMH-
CTBe C/ly4yaes, aTa cucTema cBsidaHa C LeHTPa/IM30BaHHON CUCTEMO A0/IMBKA BOAbI.

[ns 6aTapeil, MMeOWMX CUCTEMY BbIBOJA BOAOPOAA WM LEHTpPa/IM30BaHHYK) CUCTEMY ra3ooTBoja C
MOMOLLbIO COBMpalLWUX ra3 Kpbiwek U Tpybok, He CylecTBYeT CTaHOapTOB Ha W34esus, WUCMbITaHUs Wan
6e30MacHOCTb. TeM He MeHee peKOMeHAyeTCsl BbINOMHATL TpeboBaHMs MyHKTa 6 HacToswero craHgapTa,
KacaroLLerocs BeHTUNALMU NOMELLEHWS WX TPaHCNOPTHOro cpeAcTsa Npu 3apsge 6arapeil.

Mpu UEHTPaNIM30BaHHON CUCTEME Tra300TBOJa BEHTWIALMOHHbIE BbIMYCKHbIE OTBEPCTUS [AO/MKHbI  ObITh
pacnonoXeHbl CHapyXu 6aTapeiHoro oTceka W 3alWulieHbl MameracutTesisMy OT BO3MOXHOCTU  B3pbIBa,
BbI3BAHHOIO NCTOYHUKAMM NAAMeEHN BON3UN BbINYCKHbIX OTBEPCTUIA.

Ecnn BO Bpems 3apsga oTAenbHas LUenb [erasupoBaHusi COeAUHAETCS C MNPUHYAWTENbHON CUCTEMOIA
BEHTU/IALMK, BbIMyCKaloLleli BeCb BbIAENAOWMIACA a3 HapyXy B 3apsgHyl0 30Hy, TpeboBaHMA K cucteme
BEHTUNALUN O0/HKHBI COOTBETCTBOBATL 6.2 1 6.4.
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10.4 CucTtema KOHTpPOSA TeMneparypbl

Mpu yCTaHOBKE CUCTEMbl KOHTPO/ISi TemrepaTtypbl Heo6XOAuMO NpeAoTBpPaTUTL /oGy OMacHOCTb  K3-
3a MCTOYHVKOB NSIAMEHW, TOKA YTEUKW, Pa3/iuBa a/1eKTPONTA U T. M.

10.5 Cucrtema nepemeLLnBaHUA 3neKTponuTa

CBVHLIOBO-KACMOTHbIE TAroBble 6GaTapen MoryT 6biTb 060pYAOBaHbl CUCTEMOW NEpPEMEeLLMBAHUS  3MeK-
TponuTa A48  WCK/IOYEHUS PACC/IOEHMS W CHWKEHUS 3apsagHoro  dpaktopa. [lepemeluvBaHue  3nekTponuta
NpoMcXoAnT C MOMOLLbI0 MOCTOSIHHOTO WM NPEpPbIBUCTOTO MOTOKA BO3AyXa, BbiMycKaemMoro Ha AHO 6aka ak-
Kymynsitopa.

Bo3ayx npoxoauT 4depe3 rmMbkue TPyoKM C MOMOLLbH NMHEBMATUMYECKOTO Hacoca B BO3AYXONPUEMHWK B
Kavk[IoM akKymynsiTope.

HeobxoaMMo NpuHATb Mepbl 6e30MacHOCTW, 4YTOObl M36eXaTb CMeLeHMs CUCTEM noABo4a Bo3dyxa U
[ONUBKN BOAb.

Cuctema TpyGOK [O/HKHA COOTBETCTBOBATb MOTEHUMANy 3/IEKTPUYECKO/ Lenu. MakcumasibHoe  KOosu-
YECTBO akKyMy/IAiTOPOB C BHELUHUMMW YCTPONCTBaMW, COEAVHSIIOWMMU PSfbl B CEKUWKW, OO/MKHO ONpeaenstb-
Csl M3roToBuTENIEM GaTapeii.

10.6 Katanurtuyeckas BEHTUIALMOHHAA Npo6ka

LNa CHWXEHUs NOIMOLWEHNA BOAbl W NPOASIEHUS MPOMEXYTKOB BPEMEHU MexXay [AONMBKaMu BOAbl UC-
NONb3yT KaTa/IMTUYECKME BEHTWSILMOHHbIE MNPOGKW. KaTa/mTuyeckne BEHTUNAUMOHHbIE NPOBKM pPeKom6u-
HMPYIOT BOAOPOA W KWC/IOPOA4 BO BpeMs npouecca nepesapsga, nNpu 3ToM 06pasyloT BoAy, CHOBa nonajato-
LLLYIO B aKKyMy/iATop.

Heob6x04MMO paccCMOTPETL CreayoLme onacHoCTK:

* U3-3a 3K30TEPMUYECKON pekoMOUHauuy BbipabaTbiBaeTCs TEMoTa peakuun, OHa [o/hkHa ObiTb pac-
cesiHa B OKpyarLmii Bo3ayx (nsowaabs paboyeii NnoBepXHOCTN);

- peakuusi pekoMGUHaUMM NPOMCXOAUT C onpefeneHHoW 3(MEKTUBHOCTLIO TOMbKO B 3aBUCMMOCTU OT
OTHOLUEHMS pasMepa katasm3aTopa K 3apsgHoOMy TOKY W WM3HOCY KaTanmsatopa. V30bITOuHble 3apsifHble ra-
3bl. KOTOPblE HE PEKOMOBUHUPYIOTCS, BbINYCKAKTCA Yepe3 KaTa/IMTUYECKYH BEHTUISILMOHHYIO NPOGKY.

Heobxoanmo cobnogaTb Tpe6oBaHWA N0 BEHTWISUMM B COOTBETCTBUM C 6.2 HECMOTPS Ha WCMOMb30-
BaHME KaTa/IMTUYECKOW BEHTUASLUMOHHOM npobku. UTo6bl M36exaTrb NpexaeBpPeEMEHHOIO Bbixoga OGaTapeu
M3 CTPOsi, HEeobXxoAumo MNPOBOAUTbL  PErynsipHble  MNPOBEPKM  (PYHKLUMIA  KaTa/IMTUYECKOW  BEHTWUASLMOHHONA
Npo6KM 1 YPOBHS 3N1EKTpONUTA.

10.7 CoepaviHeHune (LUTEKEPHbI pasbem)

LUTekepHble pasbeMbl A1 WCMOMb30BaHWA B TArOBbIX 6GaTapesx [O/MKHbI COOTBETCTBOBAaTb TpeboBa-
HUAM HaUWOHaNbHbLIX NN MeXAyHapoAHbIX cTaHAapToB, Hanpumep EN 1175-1, npunoxeHne A.

[Nna WTeKepHbIX pa3beMOB W COEAVMHEHWI Npu HanpsxeHun Bbile 240 B NOCTOSAHHOrO TOKa HEo6Xo-
[AVIMO BbIMOJHATE UHCTPYKLUMUN 1 TpeBOBaHUS N3rOTOBUTENS.

11  NaeHTUUKALMOHHbIE MAPKMPOBOYHbIE 3HAKN, NpeaynpeanTeNbHble yBe-
AOMJIEHUST U UHCTPYKLUM MO MCMO/Ib30BaHNIO, MOHTaXY U TEXHUUYECKOMY 06-
CNY>XVUBaHMIO

11.1 MNpegynpeaunTesibHble MapPKMPOBOYHbIE 3HAKN

[nsa wnHdopMupoBaHNs W NpeaynpexaeHus nepcoHana O puckax, CBA3aHHbIX C OaTapesmu un  ycTa-
HOBkamu 6aTapeil, He06X04MMO UCNOMb30BaTh NPeAyNpeanTeNbHbIE MapKMPOBOUHbIE 3HAKM.

B cootBetctBUM ¢ MOIK 3864 Ha npenynpeauTenibHbiX MapKMPOBOYHbLIX 3HaKax [LOJDKHblI MPUCYTCTBO-
BaTb CrejyoLme CUMBOIbI:

- cnefoBaTb MHCTPYKUUN (MHCDOPMaLMOHHbIV 3HaK);

- MCMONb30BaTh 3aLMTHYH OAEXAY U OYKM (KOMaHAHbIV 3HaK);

- onacHoe HanpsbkeHune (ecnu npesbiwaeT 60 B NOCTOSIHHOrO Toka) (NpeaynpexaaroLmii 3Hak);

- 3anpeLLeHo OTKpbITOE Nams (NpeaynpexaatoLnii 3Hak);

- NpeaynpexaarLLmnii 3Hak - onacHOCTb 6aTapen (Mpeaynpexaarolmnii 3Hak);

- 9M1EKTPOINT - BbICOKOKOPPO3MOHHLIN (MpeaynpexaaroLuii 3Hak);
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- yrposa B3pbiBa (MpeaynpexgatoLinin 3Hak).
11.2 NpeHTUuKaumoHHbIE MapKNPOBOYHbIE 3HAKN

MapK1poBKa Kaxoro 6atapeinHoro KomnsekTa Ao/mkHa cogepxarb:

- HaVMeHOoBaHWe U3roToBuUTeNs 6aTapen Wan NOCTaBLLMKA;

- TUn 6artapew;

- cepwuiiHblii HOMep 6aTapeu;

- HOMWHa/bHOe HanpskeHne 6aTapeun (04HOro 6aTapeinHoro KOMMIeKTa);
- eMKOCTb b6aTapey C pexvMoM pas3psasa;

- pabouyto maccy?, Bkntoyas 6aniact, eC/im OH UCMONb3YeTCS.

11.3 VIHCTpyKLMK

BaTapeun, 3apsigHble yCTpolicTBa W BcnomorareslsHoe O060pyAoBaHWEe MNOCTaBASKT C  UHCTPYKUMSIMU,
[OCTYNHbIMM ~ CneyyanucTaMm Mo  TEXHWYECKOMY O6CNyXuBaHWiO U paboTatollemMy nepcoHany, A/s  KOTopbIxX
SA3bIK MHCTPYKLMW HE ABSAETCA POAHBIM, Y COAEPXALLMMUN CNeayoLLY0 MHGOpPMaLUIo;

- pekoMeHAauum no TexHUKe 6e30MacHOCTM NPY MOHTaXe, PaboTe N TEXHNYECKOM 06CYXMBaHUN;

- NHhopMaLMO O CHATUM C 3KCMlyaTauun n nepepaboTke.

11.4 [pyrne mapkMpoBOUHblE 3HaKN

B COOTBETCTBMM C HaLMOHA/IbHBIM WM MEXAYyHapoAHbIM periaMeHToM MOryT noTpeboBaTbCcs A0mnos-
HUTE/bHbIE  MapKMPOBKM WM MapKMPOBOYHblE  3HakW. [pumepbl TakMx pernaMmeHToB: aupektuea EC
2006/66/EC bBatapen 1 akkymynstopbl, CoAepxaline onpegeneHHble onacHole BewecTBa; 2006/95/EC Hwus-
Koe HanpsikeHue n 1993/68/EC Mapkuposka EC.

12 TpaHCnoOpTUpPOBaHWe, XpaHeHne, yaaneHne N acnekTbl, CBSA3aHHbIE C OKPY-
Xarolen cpenoii

12.1 YnakoBka 1 TpaHcnopTuposaHue

YnakoBka W TpaHCMNOPTMPOBaHWE akKyMyMSiTOpHbIX 6GaTapeil NpefycMOTPEHbl  Pa3fiMYHbIMKA  HaLMOo-
Ha/IbHbIMY M MEeXAYHapOoAHbIMW  MpaBuiaMy, YYUTHIBAKOWMMU OMACHOCTb HECYaCTHbIX CflyyaeB OT TOKOB
KOPOTKOr0 3aMblkaHus, 60MblOA Macchl, Bblbpoca anekTponuTa. [pUMeHVMMbI creylolime  MexXxayHapoaHble
npaswia no 6e3onacHoi ynakoBke 1 TPAHCMOPTUPOBAHMIO ONacHbIX FPy30B:

a) aBTOTpaHcnopToM - EBponeiickoe cornaweHne no MexXAyHapoLHOW MepeBO3Ke OMacHbIX [Py30B MO
astogoporam (ADRY);

b) >kenesHoLoOpOXHLIM TpaHCNOPTOM (MeXAyHapoAHble MnepeBo3ku) - MexayHapooHas KOHBEHUMSA Mo
nepeBo3ke Tpy3oB N0 kenesHoin popore (CIM). T[punoxenne A: MexayHapoAHble npaBuia NepeBo3Ku
onacHbIX rpy3oB Mo xenesHoii gopore (RID);

C) MOpCKMM TpaHcrnopTom - MexayHapogHas Mopckas opraHusaumsi. Kog onacHbix rpy3os IMDG kopg
8 Knacc 8 KOPPO3MOHHBIA;

d) BO3gyWwHbIM TpaHcmopToM - MexayHapogHas accoumauus BO3AywHoro asuatpaHcnopta  (IATA).
MpaBuna no onacHbIM rpy3am.

12.2 lemoHTax, yaaneHve n nepepaboTka 6arapei

K paboTtam Mo AeMOHTaXy W yganeHuto 6artapeit gonyckaeTcs B COOTBETCTBUM C AENCTBYHOLWMMU npa-
BMIaMU TOJIbKO KOMMETEHTHbIA NepcoHaU.

13 lNpoBepka 1 KOHTPOJ1b
Mo dyHKUMOHaNbHBIM NpaBuiam U Ana obecneveHna 6e30nacHOCTV TpebyeTcs perynapHas nposep-

ka pab6oTbl TAroBoii GaTtapeu u ee paboueii cpefpl. Heo6XOAUMMO OTMETUTH KaXJ0e MOBPeXAeHWe U Npous-
BECTW PEMOHT, OCOGEHHO B C/TyYae YTEUKY 3/IEKTPOINTA U MOBPEXAEHNS U30MSLMUN.

1 He TpebyeTca aNnst oTAeNbHbIX MOHOG/0YHbIX GaTaperli
13
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OcMoTp 6Gatapen MOXeT ObiTb BK/IHOUYEH B PErysisipHOE TEXHUYECKoe O6CnyxuBaHue 6artapen, Hanpu-
Mep, B npoueaypy AONMBKM BofAbl. OCMOTP M KOHTPO/b 6aTapen, Haxogsweidcs B aKcnjyaTauuu, [AOSKEH
MPOBOANTLCS B COOTBETCTBUN C MHCTPYKLUSIMU U3rOTOBUTESTS.
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Mpunoxexne AA
(cnpaBo4Hoe)

CBe/leHNs1 0 COOTBETCTBUM CCbI/IOYHbIX MEXAYHAaPOAHbIX CTaHAAPTOB HALMOHa/bHbLIM CTaHAapTam
Poccwiickoii ®egepaumn

Ta6nuua OA.1

O603HaueHne CCbI/IOYHOro Mex- | CTeneHb COOTBET- O603HaueHne 1 HaMMeHOBaHNE COOTBETCTBYIOLLENO
[yHapoAHoro cTaHgapTa CTBYUSI HaLMOHa/IbHOTO cTaHdapTa
M3K 60204-1-2005 IDT FOCT P M3K 60204-1-2007 «be3onacHOCTb MalLVH.

DnekTpoobopyAoBaHue MalvH 1 MexaHM3MoB. YacTb 1.
O6wue TpeboBaHUS»

M3K 60364-4-41:2005 IDT TOCT P 50571.3-2009 (M3K  60364-4-41:2005)
«ONEKTPOYCTaHOBKM  HU3KOBOJIbTHbIE. YacTb  4-41.
TpeboBaHua gna obecneveHuss 6esonacHocTn. 3awmTta
OT NOPaKEHUSA 3/IEKTPUYECKMM TOKOM»

M3K 60900 -
M3K61140 IDT FOCT P M3K 61140-2000 «3aLyuTa OT NOpaxeHns arek-
Tpuyeckum ToKkoM. O6Lme nonoxeHua no 6esonacHocTy,
obecneunBaemMoi 371eKTpPoob0opyAOBaHNEM U 3MEKTPO-
yCTaHOBKaMW B MX B3aMMOCBSI3V»

MCO 3864 (Bce 4yactn) -
* COOTBETCTBYIOLUIA HALMOHA/bHbI CTaHAAPT OTCYTCTBYET. [lo ero yTBepXaeHnss peKoMeHAyeTcs NCNosib30BaThb
nepeBo/ Ha PYCCKUIA A3bIK JaHHOTO MeXAyHapoAHOoro ctaHaapTa MNepeBos AaHHOr0 MexayHapoaHOro ctaHgapTa
HaxoauTcs B degepasibHOM MHOPMaLMOHHOM DOHAE TEXHUYECKUX PEriaMeHToB U CTaH4apToB

MprMeyaHne - B HacTosLel TabnuLe NCnob30BaHo criefytoLlee yCI0BHOe 0603HAaYEHNE CTENEHN COOTBET-
CTBUSA CTaHAAPTOB:

- IDT — naeHTn4YHble CTaH4ApPThI.
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Ounpektnea 2006/66/EC
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[Ovpektnsa 1993/68/EC

OnekTpoTexHuyeckas bubnuorteka Elec.ru

Bubnuorpacwus

MexayHapoAHblii 3N1eKTPOTEXHUYECKUNIA CI0Bapb.

YacTb 482. NepBUYHbIE N BTOPUYHbIE aKKYMY/IATOPHbLIE 3/IEMEHTbI U aKKyMYy -
TopHble 6aTtapen (IEC 60050-482:2004, International Electrotechnical Vocabu-
lary - Part 482: Primary and secondary cells and batteries)

Mapk1poBka MexayHapoaHbIM cumBoioM nepepabotkn NCO 7000-135 (IEC
61429, Marking of secondary cell and batteries with the international recycling
symbol ISO 7000-1135)

PykoBOACTBO NO MCMO/Ib30BAHNIO CUCTEM MOHWUTOPWHIA CBUHLOBO-KUC/IOTHBIX
TAroBbix 6atapein (IEC/TR 61431, Guide for the use of monitor systems for lead-
acid traction batteries)

padhmyeckme CMMBO/bI A1 UICMO/b30BaHWSA Ha 060pyA0BaHUN - anaBUTHBI
ykasaTesnb 1 KpaTkuii 063op (ISO 7000, Graphical symbols for use on equip-
ment - Index and synopsis)

Be3onacHOCTb 3/1eKTPUYECKMX FPYy30BbIX aBTOMObWNEl dnekTpuyeckne Tpebo-
BaHuA. YacTb 1. O6wwme TpeboBaHMs 418 rpy30BbIX aBTOMOGUNEN, paboTato-
wmx ot akkymynatopa (EN 1175-1:1998, Safety of electrical trucks - Electrical
requirements - Part 1: General requirements for battery powered trucks)

JOpoXHbIi TpAHCNOPT, NPUBOAMMbIN B AeliCTBME 3nekTpuyeckn. Ocobble Tpe-
60BaHuA 6e3onacHocTu. YacTb 1. HakonneHue sHeprumn Ha 60pTy

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

3awwra Ta3 (EN 14458. Eye protection)
Bartapeu 1 akkyMmynsiTopbl, cofepxallie HEKOTopble

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

Huskoe HanpsxeHue (EC directive 2006/95/EC, Low voltage)
Mapkuposka EC (EC directive 1993/68/EC, CE marking)
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YK 621.355.2:006.354 OKC 29.220.20 OKI1 34 8100

KntoueBble cfioBa: akKyMy/siTopbl, Gatapeu CBUHLOBO-KUC/OTHbIe, 6aTapen Hukesb-kagMmueBble, GaTapeu

HUKesNb-MmeTanrngpuaHbolie, 6aTape|/| TAroBble, AKKYMY/IATOPHbIE YCTaHOBKM, 6e30nacHoOCTb, MOHTaX,
yCTaHOBKa
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