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Mpepgucnosne

1 NOATOTOBJ/IEH HekommMepueckoii opraHusaumein «HaumoHanbHas accouuauus npoussoauTenei
MCTOYHUKOB Toka «PYCBAT» (Accoumauusi «PYCBAT») Ha 0cCHOBe CO6CTBEHHOTO NEpPEBOAA Ha PYCCKUIA A3bIK
aHrn0a3bIYHOI BEpCcUn cTaHgapTa, ykasaHHOro B NyHkTe 4

2 BHECEH TexHuyeckum komuTeToM no ctaHgaptTusaumm TK 044 «AKKyMynsaTopsl 1 6aTapens», NogKo-
MuTeTOM 1 «CBUHLOBO-KUC/IOTHbIE aKKyMynsTOpbl U 6atapen»

3 YTBEPXJEH W BBEJEH B AEWCTBVE Mpukasom ®epepanbHOro areHTCTBa Mo TEXHUYECKOMY
perynnpoBaHunto n metponorum ot 20 Hosa6psa 2015 r. Ne 1927-cT

4 HacToswwnii cTaHgapT MAEHTUYEH MeXxayHapodHoMy ctaHgapTy M3K 60896-11(2002) «batapen
akKyMynAaTOpHble CBMHLOBbIE cTauMoHapHble. YacTte 11. OTKpbITble TUMbl. O6WmMe TpeboBaHNSA U MeToAbl
ucneiTaHuin» (IEC 60896-11:2002 «Stationary lead-acid batteries — Part 11: Ventod types — General
requirements and methods of tests», IDT).

MexayHapoaHsblii cTaHgapT M3K 60896-11:2002 pa3paboTaH TEXHUYECKAM KOMUTETOM MO CTaHAapTu-
3aunm TK 21 «AKKyMynsiTopbl 1 6atapen» MexayHapoAHOl anekTpoTexHuyeckon komuceun (M3K).

M3K 60896-11:2002 oTmeHseT U 3amMeHseT MO3K 896-1:1987, Bkawyaa usMmeHeHna A1:1988 u
A2:1990.

OdmumanbHble 3K3eMNASAPbl MEXAYHAPOAHOro cTaHAapTa, Ha OCHOBE KOTOPOro MOAroTOB/IEH HACTOS-
Wi cTaHdapT, ¥ MeXAyHapoAHbIX CTaH4ApTOB, HA KOTOPble AaHbl CCbINKM, MMelTca B PeAepasnbHOM
NHOPMALMOHHOM (DOHAE TEXHNYECKNX PeraMeHToB 1 CTaH4apToB.

Mpy NnpyMeHeHUn HacTosLLero ctaHgapTa pekoMeHayeTcs UCNOoNb30BaTb BMECTO CCbITOYHbIX MeXay-
HapoAHbIX CTaHAAPTOB COOTBETCTBYIOLWME UM HALMOHa/IbHble cTaHAapTbl Poccuiickoi ®efepanumn n Mexro-
CyAapCTBEHHble CTaHAapTbl, CBEAEHNS O KOTOPbIX MPUBEAEHbI B 4ONO/IHUTENBHOM Npunoxernun A

5 B3AMEH FOCT P M3K 896-1—95

6 HekoTopble NOMOXeHUsI MeXAyHapoAHOro cTaHAapTa, Ha OCHOBE KOTOPOro NOArOTOB/IEH HACTOALL NI
CTaHAAapT, MOTYT ABNATLCS 06 EKTOM NaTeHTHbIX NpaB. M3K He HeceT OTBETCTBEHHOCTY 3a NAEHTUMKAL IO
NoA0GHbIX NATEHTHbIX NPaB

MpaBuna npuMeHeHUa HacTosWeEro craHgapTa ycTaHosneHol B TOCT 1.0—2012 (pasgen 8).
WHdopmauymsa 06 nsMeHeHusAxX K HacTosWeMy cTaHgap Ty Ny6imkye TCA B eXerofgHom {No COCTOSHNIO Ha
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Hble cTaHAapTbi». B cnyyae nepecmoTpa {3amMeHbl) UM OTMeHbl HACTOALWEro cTaHjapTa cooTBeT-
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ykasaTensa «HaumoHanbHble cTaHfapTbi». CooTBeTCTBYLWAas MHhopMaLus, yBefoMIeHne N TeKCTbl
pasmMellalTCca Takke B MHPOPMALMOHHON cucTeMe 06Lero nosib30BaHNs — Ha oduumanibHoM cainTe
dPepepanbHOro areHTCTBa N0 TEXHUYECKOMY PerynupoBaHWio U MeTposorum B ceTu WVHTepHeT
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HALULMWOHANBbHBLBINK CTAHOAPT POCCUNCKOMN GELEPALUMN

BATAPEN CBNHLIOBO-KNC/OTHbLIE CTALMOHAPHbIE
YacTtb 11

OTKpbITbIE TUMbI.
O6uwue Tpe6oBaHNA 1 MeToAbl UCMbITAHWUIA

Stationary lead-acid batteries.
Part 11. Vented types. General requirements and methods of tests

faTa sBefeHuns — 2017—01—01

1 O6nacTb NpUMEHEHNS

HacTosawuii ctaHaapT pacnpocTpaHsieTcsl Ha CTauMOHapHble CBUHLOBO-KUC/IOTHLIE aKKyMynATOpPbl U
6atapen, npefHasHayeHHble ANA 3KCMyaTauum B HENOABWMXHOM COCTOSHWM (TO eCTb, kak npaswio, 6e3
nepemMeLLeHns ¢ MecTa Ha MecTo) M NOCTOSAHHO NOACOEeANHEHHbIE K Harpy3ke U UCTOYHUKY NUTaHUS NOCTOSH-
Horo Toka. batapeu, paboTatLine B TaKUX YCNIOBUSX, HA3bIBAIOTCS CTaLMOHAPHbLIMU.

CBWHL,0BO-KMNC/IOTHbIE aKKyMynsiTOpbl 1 6aTapen No6bIX TUMOB U KOHCTPYKLUIA MOTYT ObITb MPYUMEHEHBI
B KayecTBe cTalnoHapHbIX. HacToawuii ctaHgapT pacnpocTpaHAeTcs TO/IbKO Ha CBUHLOBO-KMC/IOTHbIE aKKy-
MyNSTOPbI U 6aTtapen OTKPbITbIX TUMOB (fanee - akkyMynsTopbl 1 6aTtapen).

HacTosawwuii ctaHgapT ycTaHaBnnBaeT obLmne TpeboBaHNA 1 OCHOBHbIE XapakTepuUCTUKK, a Takke cooT-
BETCTBYIOLLME METOAbI UCNbITAHUIA, OTHOCALLMECS KO BCEM TNaM U KOHCTPYKTUBHbLIM hopMam CBUHL,0BO-KMC-
NOTHbIX CTaLMOHapHbIX 6aTapeid, KoOMe TUNOB C PeryanpyrLWwuM KnanaHoMm.

PekomeHAauuy No NCNOb30BAHUIO UCMbITAHWUI B 3aBUCUMOCTU OT 061aCTU NMPUMEHEHUS CTauMoHap-
HbIX 6aTapeil npuBeseHsbl B Tabnmue A.1 (npunoxenne A).

PekomeHAaLuy No MCNOMb30BaHWIO UCMbITAHUA B 3@aBUCMMOCTU OT TUNa (KOHCTPYKLMKN) akKyMy1ATOPOB
1M MOHOG/I0KOB NpMBEAEHbI B Tabnuue A.2 (npuioxeHve A).

3aABneHns 1 yTBEPXAEHUSI N3roTOBUTENSA OTHOCUTENIbHO OCHOBHbIX XapakTepucTuK 6aTapeli AO/MKHbI
COOTBETCTBOBATb 3TUM UCMbITAHUAM.

McnblTaHna MoryT 6biTb MCMONb30BaHbI 415 OLeHKV Tuna.

2 HopmaTtuBHbLIE CCbINIKK

B HacToswem cTaHfapTe UCNO/1b30BaHbl HOPMATUBHbIE CCbISIKM Ha CrefytoLmne MexayHapoaHble CcTaH-
AapTbl. na gaTvpoBaHHbIX CCbINIOK cnefyeT UCNob30BaTh TOMbKO yka3aHHOe ufjaHve, AN HefaTupoBaH-
HbIX CCbI/IOK CNleayeT UCMNoMb30BaTh NOCAefHee u3faHne yKasaHHOro 4OKyMeHTa, BK/loYas BCe NMonpaBku.

IEC 60050(151) International Electrotechnical Vocabulary (IEV) — Part 151: Electrical and magnetic
devices (MexayHapoaHbli 3N1EKTPOTEXHNYECKUA cnoBapb. YacTb 151. 3nekTpuyeckme n MarHuTHble yCTpoii-
CcTBa)

IEC 60051 (all parts) Direct acting indicating analogue electrical measuring instruments and their
accessories ((Bce u4actu) [Mpubopbl 3NeKTPOU3MeEPUTENIbHbIE aHasloroBble MokasbiBawlwme npPsSmMoro
[eNCTBUS N YacTh K HUM]

IEC 60359 Electrical and electronic measurement equipment — Expression of performance
(AnnapaTypa nsmepuTesibHas aieKTpuyeckas 1 anekTpoHHas. BbipaxeHne pabounx xapakTepucTuk)

IEC 60417 (all parts) Graphical symbols for use on equipment ((Bce yactn) O603HauYeHus rpadmyeckme
ANns annapartypsbi]

N3paHne odunynanbHoe
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IEC 604851>Digital electronic d.c. voltmeters and d.c. electronic anatogue-to-digital converters (3nek-
TPOHHbIE UNAPOBbIE BONLTMETPbLI NOCTOSIHHOTO TOKA M 3/1IEKTPOHHbIE @aHa10roBo-LMpoBbie npeobpasoBare-
NN NOCTOSIHHOTO TOKa)

3 TepMuHbI, onpegeneHns n 0603HauYeHUs

B HacTosWweM cTaHAapTe NPUMEHEHbI criefyoumne TEPMUHbI C COOTBETCTBYHOLWMMU onpeseneHnsamu:

3.1 3anac anekTponuTta (electrolyte reserve): O6beM anekTponuTa Mexay oTMe4YeHHbIMU MUHUMaSb-
HbIM 1 MaKCUMasIbHbIM YPOBHSIMMU.

3.2

HasHauyeHHasi emkocTb 6aTapen Cn (rated capacity. Crl): KonmyecTBo anekTpuyecTsa, 3asB/iIEHHOe
U3roToBUTE/IEM, KOTOPOE aKKyMy/siTOp Wau 6atapes MOXEeT OTAATb MPU onpefesieHHbIX YCTaHOBEeHHbIX
YC/OBUSX MOC/IE MOJSIHOMO 3apsifa. JTa BenMumMHa 06bIYHO BbipaXaeTcs B amnep-yacax.

[M3K 60Q50-4862). ctaTbs 486-03-22]

[ns cnpaBKu: Ha NpaKTVKe OLLeHKOW BbIHOC/IMBOCTU akkyMynsiTopa/6aTapeun siBnseTcs Ux pecypc.
33

HOMMHanbHas emkocTb Cu (nominal capacity. Cnom): CooTBeTCTBYylOWee NpubaM3nTenbHOe Konu-
4eCTBO 3/1IeKTPUYECTBA, UCMOMb3yemMoe A8 UAEHTU(MKALMN eMKOCTU akkymynsTopa wnu 6atapeun. 3ta
BE/IMYMHA 06bIYHO BblpaXaeTcsi B amnep-yacax.

[M3K 60050-4863), ctaTbst 486-03-21]

3.4 BblHOCNUBOCTb4* (endurance): Cnoco6HOCTb akkymynsTtopa unum 6artapeun 6biTb B pab0oTOCNOCO6-
HOM COCTOSIHUM 1 BbINO/IHATL HEOOX04MMYI0 paboTy B TpebyeMbiX pexumax B Te4eHne MUHVMaIbHOro nepu-
0ofia BpEMEHW UK NPY UX NOBTOPEHUSIX.

B HacTosiLleM cTaHAapTe NpYMeHeHbl criedytolmne o603HaqYeHns:

Cn (Crt) — Ha3Ha4YeHHast eMKOCTb;

Cm(CnoT) — HOMUHaIbHast eMKOCTb;

Cc (CR) — coxpaHHOCTb 3apsaa;

Cdp (Ca) — (pakTuyeckas eMKoCTb;

/13 (/SC) — TOK KOPOTKOro 3aMblKaHus;

/n(/,) — pa3psagaHbINA TOK;

RBVI(Rt) — BHyTpeHHee conpoTuBIEHUE;

L, {Ut) — koHeuHOe HanpsxeHve pa3psaga;

Um (Ufio) — HanpshkeHue chnoTupytoLwero pexvMa (nocTosHHOro noAsapsaa).

4 MexaHunyeckass NPOYHOCTb

CTauMoHapHble akKyMynisiTopbl WK 6aTapen AO/KHbI BbIAEPXKMBATL MEXAHUYECKME HArpy3Ku, UMeto-
WMe MeCTO NPU HOPMasbHO TPaHCNOPTUMPOBKE U 3KCNyaTaLuu.
B cnyyae Heo6xoAMMOCTU Tpe6oBaHUSA K CEACMOCTOKOCTM OroBapuBatoT crneumasnbHo.

5 YpoBeHb 3anekTponuta

5.1 Kaxgblii akkyMynsiTop fo/KeH 6blTb 060pyA0BaH YCTPOWCTBOM A/1s1 ONpeseneHns MUHUMabHOTo
1 MaKCMManbHOIo YpPOBHEN 3M1eKTponnTa.

5.2 [1nsi MOHOG/10KOB U3 NOJTYyNPO3payHbiX MaTepUanoB METKU MUHUMAIbHOTO U MaKCMMaslbHOTO YpOB-
HS 3/IEKTPONNTA AO/IKHbI 6bITh HAHECEHb! HA CTEHKY MOHOG/IOKA.

11 OTmeHeH 6e3 3aMeHbl.

21 3ameHeH Ha M3K 60050-482(2004).

3l 3ameHeH Ha M3K 60050—482 (2004).

41 na cnpaBKuW: Ha NPaKTUKe OLLeHKOW BbIHOC/IMBOCTU akkyMynsaTopa/6atapen ABAAETCA UX pecypc.
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5.3 [N MOHOG/I0KOB, M3TOTOB/IEHHLIX M3 HEMPO3PAYHOro MaTtepuana, fO/KEH GbiTb NpeAyCcMOTPEH
VHAMKATOP, NOKa3biBaIOLW M NOMIOXEHWE YPOBHSA 3/1EKTPO/INTA MO OTHOLIEHUKD K MUHUMANbLHOMY M Makcu-
ManbHOMY YPOBHSIM.

6 3anac anekTtposnuTa

6.1 3anac anektponuta (cMm. 3.1) Hapady C KOHCTPYKLMei 6aTapen U Ncnosb3yembiM cnoco6oM 3apsaaa
onpefensieT 4acToTy NPOBEPOK AN KOPPEKTUPOBKN YPOBHS 3M1EKTPONUTA.

6.2 [lna 6aTtapeii, ncnonblyembix Ana paboTtbl Bo dpnoTupytolem pexumel (cm. 8.1), MUHUMasbHBIN
3anac 3n1eKTpoauTa onpedensoT no nepeuncnexuto d) 8.2.

7 EMKOCTb

(UcnbiTaHne — no pasgeny 14.)

7.1 CyliecTBEHHOI XxapaKkTepUCTHKOl CTaLlMOHapHOro akkymynstTopa unu 6atapen aBnseTcs eMKoCTb,
[OCTyNHasA ANS XpaHeHUs aneKTpuyeckol aHeprun. EMKOCTb BblpaxaeTcs B amnep-yacax (A 4) U U3MeHs-
eTcs B 3aBUCMMOCTM OT YC/I0BMIA aKcnlyaTaummn (BpeMeHu paspsia, Toka, KOHEYHOTO HanpsxeHus n temnepa-
TYpbl).

PekoMeHAyeMbIMK 3HAYEHUSIMN BpEMEHU pa3paja t aBnsaTcs:

240: 20; 10; 8; 5: 3;2:1:0.5 u.

M3 3TuX pa3HbIX 3HAYEHW t MOXET 6bITb BbIOPAHO OAHO 3HAYEHME U CNOb30BaHO A5 onpeAeneHuns
HasHauyeHHoW emkocTu Cn (cm. 3.2).

7.2 Haubonee yacTo ncnosib3yemble 3HadeHus t HaxoaaTca B uHTepsasie ot 10 Ao 3 4. [N 3TuX 3Have-
HWI KOHEeYHoe HanpsXeHne pa3paga (HanpskeHne B KOHLe pa3paga) f0MKHO 6biTb Uy = 1,80 B Ha akkymyns-
TOp (EC/M MHOE He pekoMeHAyeTcs UM He TpebyeTca M3roToBUTENEeM WnAu notpebutenem). Ans gpyrux
pexwmoB paspsfa pekoMeHAyeMble 3HauyeHWs KOHe4yHoro HanpskeHuss UKAosmkHbl ObiTb YCTaHOBMEHbI B
HauMoHasbHbIX CTaHA4apTax uamn 3afaHbl M3roToBUTEsIeM BMeCTe CO 3HaueHnem C, uam 3HauyeHuaMu apyrux
XapakTepucTuk (cm. 7.5).

7.3 PaspagHbiii TOK /n, A. COOTBETCTBYIOLLMNIA HA3HAYEHHO emMkocTH C,,, Mpy BbIGpaHHON HOpMasbHOA
Temnepatype 20 eC nnu 25 °C paBeH:

*
/n. | 0)
npu paspsge 40 KOHEeYHOro HanpshXxeHus paspaga Ur B COOTBETCTBUM C 7.2.

7.4 ®akTnyeckyto emkocTb ChcnegyeT onpegensite Npy paspsage NoHOCTbIO 3aPSXEHHOT0 akkyMyns-
Topa unu 6atapewn cornacHo pasgeny 14. NonyyeHHoe 3HaYeHne UCMONb3YIOT A1 CPABHEHNSA C HA3HAYEHHO
eMKoCTbio Cn, yCTaHOB/IEHHON M3roTOBUTENEM, WU AN KOHTPONS COCTOAHUA akkyMynaTopa uiu 6atapeu
nocne AAnTesnbHbIX NEPUOLOB 3KcnayaTaluun.

7.5 OnpepgeneHne akTnyeckolr emkoctn Cc B COOTBETCTBMM C pasgenoMm 14 Takke MOXEeT ObiTb
MCMONb30BaHO AN CPABHEHUA C XapakTepucTUKamu, ykasaHHbIMKU M3rotoButenem. B aTom cnyvae Tok /n,
yKasaHHbI B 14.4. fo/mKeH 6biTb 3aMEHeH APYrMM 3HaYeHrem Toka, COOTBETCTBYIOLMM 3TUM XapakTepucTu-
Kam.

8 MMpurogHocTb 6atapen ANa paboTbl BO PAOTUPYHOLLEM pexnme

(UcnbiTaHne — no pasgeny 15.)
8.1 CTauuoHapHble 6aTtapen, B OCHOBHOM MCNO/b3yeMble Kak hioTupytoLime

JkcnayaTauusa Bo (hNOTUPYIOLLEM pexnme npegycmaTpuBaeT HasiMune NOCTOSIHHOIO HanpskeHmsa unn,
HenpepbIBHO NOAALWErocs Ha BbIBOAblI 6aTtapeu, 4OCTAaTOYHOrO ANS nojfepxaHus 6atapen B COCTOSHUM,
6/IM3KOM K MOJIHOW 3apsXKEHHOCTU. YTOObI 6aTapes NpyM HEO6X0AMMOCTN MOr/ia o6ecneynTb NUTaHNe Harpys-
K1 npu c60e B ee OCHOBHOI Lenu nutaHusi. MpurogHocTe 6aTapeun A/ TakoW akcnayaTauuy npoBepsitoT
ncnbiTaHveMm, NPoOBOAMMbBIM Ha akKymynsTopax unu 6arapesx.

11 Ana cnpaBku: hNOTUPYIOWWI PEeXUM — pexunmM 3Kcrnayatauun 6atapen B YC/MOBUAX MOCTOSIHHOTO noAsapaga
(MMN) Npy NOCTOSAHHOM HaMNPSXEHUN.
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BaTtapewn, He npegHasHauyeHHble AN 3KCnyatauum Bo (hioTUPYIOLLEM pexuMe (Hanprmep, COMHeY-
Hble), He c/ieflyeT OLEeHNBaTb B COOTBETCTBAU C METOAOM UCTbITAHWIA, U3N0XEHHbIM B pasaene 15.

8.2 BaTapeu, NOCTOSIHHO 3KCMyaTUpyeMblie BO (PIOTUPYIOLWEM peXnMe

Bartapeun, NOCTOAHHO 3KCn/lyaTupyemble BO (O/IOTUPYIOLLEM pPEeXUMe COrfacHo pasgeny 15, AO/MKHbI
oTBeYaThb criefylLWnm TpeboBaHMAM:

a) NMOTHOCTb 3/1EKTPO/INTA BO BCEX aKKyMynAaTOpax AO/KHA OcTaBaTbCsA B 3afiaHHbIX npegenax;

b) HanpsXeHne KaXxAoro akkymynstopa fO/HKHO OCcTaBaTbCs B 3afaHHbIX npejenax.

MpumMmeyaHue — BHEKOTOPbIX 6aTapesix MOHOBIOHHON KOHCTPYKLMM HANPsKEHNE OTAENbHbLIX aKKyMyISTOPOB
M3MepUTb HEBO3MOXHO. B 3TOM c/lyuyae oLeHKy OAHOPOAHOCTU CrieflyeT BbINO/IHATL MO HAMPSXKEHUIO OTAE/IbHbIX MOHO6/10-
KOB;

C) MO UCTeYeHUU LIECTN MecsILEB drakTuueckas eMKocTb Cd, onpefensiemas npu paspsije B COOTBeT-
CTBUW C pasgenom 14. He fo/kHa 6biTb MeHee Cr;

d) no ucTeyeHun LIECT MecsiLeB NoTepst 3MeKTPoUTa He Jo/KHa npeBbiwaTb 50 % o6beMa Mexay
MWHUMaIbHBIM U MaKCUMasibHbIM YPOBHAMU. O6BLEM MeXAy MUHUMAsbHbIM U MakCUMasbHbIM YPOBHSIMU
[O/IKEH BbITb YKa3aH N3roToOBUTENEM.

9 BblHOCNIMBOCTL (pecypc)

CM. onpepeneHne 3.4.
B 3aBMCUMOCTM OT 6aTapev 1 yC/ioBUiA NPUMEHEHUS UCTbITaHWE Ha BbIHOC/IMBOCTbL (pecypc) NpoBoAAT
nyTem paspsafHo-3apagHoro LMTUPOBaHUA UM NyTeM nepesapsja.

9.1 BbIHOCAMBOCTbL (pecypc) Npu LUKANYECKUX pexmmax

BblHOCIMBOCTL (pecypc) cnefyeT onpefenAtb C UCNO/b30BaHWEM pas3psaAHO-3apsafHbIX LUKIO0B
cornacHo pasgeny 16. ecnu yacTtble pa3psigbl 6aTapen Bbi3BaHbl IMO60 HaMepeHHbIM BbIGOPOM AaHHOro
pexuma, NMM6o YacTbiMu NepebosAMn B IMHUM NOJAYN 3/TEKTPOIHEPTUN.

MwuHumManbHoe TpeboBaHue AN 3TOr0 UCMbITaHNA — akKyMYAaTOpPbl AO/KHbI BblAEepXnBaTh 4Be cepun
uvknoB paspsag-3apsag no 50 uvknos kaxgas (W = 100 UMKNOB) A0 MOMEHTa, KOrja €MKOCTb CHU3UTCA
Hke 0.95C10, rae C10 — Ha3HayeHHass eMKOCTb npu 10-4acoBOM pexume paspsaja.

Mpy XenaHUn M3roToBUTENIb MOXET yCTaHaBAMBaTb YACAO LMKNIOB A0 MOMEHTa CHWXEHUS eMKOCTU
Hke Cc = 0.8C10.

9.2 BbIHOC/IMBOCTb (pecypc) npu nepesapsage

BblHOC/IMBOCTL (pecypc) cnefyeT onpeAensaTb C UCNO/Ib30BaHNEM Nepe3apsifjia B COOTBETCTBUM C pas-
fenom 17. ecniv BO3MOXHbI CBSi3aHHbIE C Nepe3apsoM 0TKasbl (TakMe Kak Koppo3us peLleTok, nepemMblyek
rpynn naacTuH uau BbIBOLOB 6aTapen) N0 n3-3a BO3AENCTBUS BbICOKON TeMnepaTypbl OKpyxatLleli cpe-
Abl. T160 13-3a N10XOro PEeryiMpoBaHns HanpsXXeHusa nogsapaga, NMM6o no 4pyrum aHaormMyHbiM NpuymMHaM.

MuH1ManbHoe TpeboBaHune ANS 3TOro UCMbITAHWNA — akKyMynsaTopbl UM MOHOGIOKM AO/KHbI BblAep-
XuBaTb WeCTb NnepnofoB no 720 4 kaxAbli, Noka eMKocTb He ynageTt Huxe 0.8C,, rae C, — Ha3HauyeHHas
eMKOCTb Npu 1-yacoBoM pexume paspsfa A0 HanpsxxkeHus Uf. kak onpegeneHo B pasgene 7.

10 CoxpaHHOCTb 3apaga

XoTsi B GOMbIUMHCTBE C/lydaeB CTalMOHapHble 6aTapen HaxoAAaTCs B PeXuMe MOCTOSIHHOTO 3apsaga,
No/iIe3HO YCTAHOBUTb NOCPEACTBOM UCMbITAHUS UX CMOCOGHOCTL COXPAHATbL 3apsif B Cydasx 06bLIYHOTO Un
HenpeAyCMOTPEHHOTO OTK/TOUYEHUS OT CETU.

CoxpaHHocTb 3apsaa Cc onpeaensioT B COOTBETCTBUM C pasfefioMm 18 u BbIpaxarT Kak NPOLEHT oT
HavanbHolt emkocTn Cdp.

MuHVMManbHoe 3HauyeHue CC JOMKHO COOTBETCTBOBATb YCTAHOB/IEHHOMY B COOTBETCTBYIOLEM CTaH-
fapTe Ui ykasaHHOMY U3rOTOBUTENEM.

11 TOK KOPOTKOro 3aMblKaHNs N BHYTPEHHee CONpPoTUBEHNE

[JaHHble xapakTepucTvku TpeByroTcs A5 NPOBELEHNS pacyeToB Mo 6e30MacHoOCTM 1 3aluTe 06opyao-
BaHWs. HEOGXOANMBIX /1 HEKOTOPbIX YCTaHOBOK.

4
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3HaueHnsi Toka KOpOTKOro 3amblkaHus /,, (B ammnepax) v BHyTpeHHero conpoTusneHusi RO, (B omax),
ecnu TpebyeTcs, 40/KHbI GbITb YKa3aHbl M3rOTOBUTENIEM. DTN XapakTePUCTUKA A0/MKHbI 6biTb ONpeaeneHs! B
COOTBETCTBUM C pa3gesnom 19.

12 TOYHOCTb M3MeEpPUTENbHbLIX NPUGOPOB

12.1 DnekTpuyeckne nsmepuTenbHble Npubopsl

12.1.1 Tunbl U3MEPUTENbHbIX NPMGOPOB

Mpubopbl AOMKHLI 06ecneynBaTb BO3MOXHOCTb U3MEPEHUS TOKa U HANPSHXKEHUA. XapaKTepucTukm aTux
npnubopoB 1 MeToAbl U3MepeHunii cnefyeT BbibMpaTtb Takum o6pasom, 4Tobbl ob6ecneynsaTb TOYHOCTb, yCTa-
HOBJIEHHYIO A/19 KaXXA0ro UCMbITaHUS.

[ns aHanorosbix NPUGOPOB 3TO O3HAYAET, YTO NOKA3aHUSA AO/KHbI CHUMATBLCA B NocnefHeli Tpetu rpa-
OYVNPOBAHHOW LUKasbI.

MoryT 6bITb UCNONb30BaHbI M06bLIE Apyrve Npuoopbl, ecan OHW ob6ecneynBaloT 3KBUBANIEHTHYIO TOUY-
HOCTb U3MEpPEHWUIA.

12.1.2 WN3mepeHune HanpsxeHus

[na namepeHns Hanps>xeHWs UCMob3YT BO/ILTMETPLI Knacca TodHocTu 0.5 nnm Bbiwe. ConpoTuse-
HVe Bo/ibTMeTpa JO0/DKHO ObiTb He MeHee 1 KOM/B (cm. MOK 60051 nam M3K 60485).

12.1.3 N3mepeHune Toka

[na nsmepeHns Toka NCNonb3yloT amnepmeTpbl knacca To4HocTy 0.5 nnm Boiwwe. MOoAHbIA KOMNAEKT U3
amnepmeTpa, LWyHTa W NPOBOAOB AO/MKEH ObiTb knacca ToyHoctu 0,5 mnm Bbiwe (cM. M3K 60051 wnm
M3K 60359).

12.2 3mepeHne Temnepatypbl

[ns n3amepeHuss Temnepartypbl UCNOMb3YOT TEPMOMETPbLI C COOTBETCTBYIOLMM AMana3oHoOM nM3mepe-
HWiA, LeHa feneHnsa KOTopbIX He Ao/KHA npeBbiwaTh 1 eC. A6CONOTHAS NOTPELIHOCTb 3TUX NPUGOPOB He A,0/1-
XHa 6bITb 60n1ee 1 °C.

12.3 V3MepeHue NIOTHOCTW 3NEKTPOINTA

[na nsMmepeHust NNOTHOCTY 31EKTPOIUTA NCNOMb3YIOT AEHCUMETPbI MK ApYyrie Npu6opbl Co WKanamm,
0TrpafynpoBaHHbIMU TaknuM 06pa3oMm, YTOObI LieHa Kaxaoro fesieHns He npesbiwana 5 kr/m3. AGcontoTHas
NOrpeLLHOCTb 3TUX NPUGOPOB He fo/MKHA 6bITb 60see 5 Kr/m3.

12.4 3mepeHune BpeMeHu
MorpeLHocTb NPUBOPOB A9 U3MEPEHNS BPEMEHWN He Ao/IXHa ObiTh 6onee +1 %.

13 lMoparotoBKa akKKyMynaTopoB un 6atapeii K UCNbITaHUAM

13.1 AKKYMynaTopbl U 6aTtapen Ao/XHbI 6bITb NPUBEAEHbI B paboTOCNOCO6HOE COCTOSIHME B COOTBET-
CTBMU C UHCTPYKLMSMN M3rOTOBUTENS (Hanpumep, NPUMEHAS akTMBaLMI0 CyX03apsXXeHHbIX 6atapei).

13.2 Bce ucnbiTaHus cnefyeTt NPOBOAUTbL HA HOBbIX MNOMHOCTLIO 3apPSXEHHbIX akkymynaTopax u bata-
pesx.

13.3 AKKYMYynaTopbl U 6aTapen cUMTaloTCA NOMHOCTLIO 3apPSXKEHHbIMU, eciu:

a) BO BpeMs 3apsja NoCTOAHHbIM TOKOM M3MepsieMble HanpskeHne 1 NI0THOCTb 3/1eKTPOIUTa OCTalT-
CAl HeM3MeHeHHbIMU (B Npefesnax norpewHocTn n3MepuTe/IbHbIX MPUG0POB) B TeYEHUEe 2 4 C y4eTOM N3MeHe-
HWIA Temnepartypbl 31eKTpoNnTa, 1Um

b) B npouecce 3apsga nNpyv NOCTOSAHHOM HarnpshXXeHUU M3MepsieMble TOK W MAOTHOCTb 3/1eKTponuTa
OCTaloTCA NOCTOSAHHbIMU (B Npefenax norpewHocT U3MepuTesbHbIX NMPUMOG0POB) B TeYEHME 2 4 C YYETOM
N3MEeHeHW TemnepaTypbl 3/1EKTPO/INTA, €C/IN UHOE He YKa3aHO W3roToBUTENEM.

13.4 B Kax[oM akKymMynsaTope ypoBeHb 3/1eKTPONIMTa AO/MKEH ObITb O0BEAEH A0 MaKCUMasbHOro, Kak
ykasaHo B 5.11) MA0THOCTb 3/1eKTPOMTa A0/MKHA NOAAEPXKMBATLCA HA YPOBHE HOMMWHANbHOW NAOTHOCTW C
Yy4eTOM A0nycKaeMblX OTKNOHEHWI, YCTaHOB/IEHHbIX U3rOTOBUTENEM.

13.5 UucToTa 40N1MBAEMOIA BOAbI M 3/1IEKTPOSIMTA A0/KHA COOTBETCTBOBATL YKa3aHHOW U3rOTOBUTE/IEM.

B M3K 60896-11(2002) owimnb604HO yKaszaH NyHKT 4.1. kak 6bI710 B NpeablayLie Bepcun MexayHapoaHOro ctaH-
aapra.
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14 OnpepeneHne eMKOCTU

14.1 AKKyMynaTopbl unun 6atapev A0/kHbl 6bITb NOATOTOBAEHBI COrNacHo pasgeny 13.

14.2 [ina onpepeneHns TemnepaTypbl 6atapeun Ans 6atapeii, coctoAwmnx u3 100 nnm MeHee akkymyns-
TOPOB. criegyeT BblbupaTbh OAVNH KOHTPOSIbHBIA akKyMy/AaTOP Ha Kaxayro rpynny u3 WecTu akkymynsaTopos, a
ansa 6atapeii, coctoswmux 6onee yem n3 100 akkyMynsaTopoB — OAWH KOHTPOJIbHbIV akKKyMynsTOp Ha Kaxayto
rpynny n3 10 akkyMynAaTopoB. BelibpaHHble akkyMyiaTopbl paccmaTpuBatoT B kayecTBe npeacTaButeneii ans
onpegeneHus cpefHeil Temnepatypbl 6aTapen.

14.3 TemnepaTypa 31eKTpoAUTa KaXAoro KOHTPO/IbHOrO akkymynstopa fo/kHa ObiTb 3anucaHa
HenocpeACcTBEHHO nepej HavdasioMm paspsaga. NHanBuayasbHble NokasaHUs f0MKHbI ObiTb B AnanasoHe oT
15 eC go 30 °C.

MpumedyaHune — XKenatenbHo, YTo6bl HayaslbHaA CPeHASA TemnepaTypa 3/1eKTPONTa V 1 TeMnepaTtypa oKpy-
xarolueli cpegpl 6b11M Kak MOXHO 6/1v1ke K BbIGpaHHO HopManbHOW Temnepatype 20 "C wam 25 °C.

14.4 Yepes3 1—24 4 nocrsie OKOHYaHUS 3apsga akkyMynsTopbl Uan 6atapen J0/KHbI ObiTb paspskeHbl
TOoKOM /n (cm. 7.3).

TOK0/1XEH NoAAepXMBATLCA NOCTOAHHLIM C lonycKkaeMbIMU OTK/TIOHEHUAMU B nNpefenax +1 % Ha npo-
TSHKEHWM BCero nepuoga paspsga. Bo Bpema paspsga MOXeT BO3HUKHYTb HEOOX04MMOCTb PYYHOTO perysnu-
poBaHus Toka. B aTux ycnoBusx AONYCTUMbI OTK/IOHEHUS pa3psAHOro Toka B npegenax i5 % tpebyemoro
3HauYeHus.

14.5 HanpsikeHne mexay BbiBOAamMun akkyMy1saTOPOB uav 6atapen AO/KHO PerncTpupoBaTbCcs asToma-
TUYECKU yepes onpefiefieHHble NPOMEeXyTKM BPeMeHU, N1MB0 NokasaHUs CHUMAOT C NOMOLLbI0 BOSIbTMETPA
(cm. 12.1.2). B nocnegHem cnyyae nokasaHus foMKHbI 6bITb 3ahMKCMPOBaHbI, N0 MEHbLUER Mepe, B MOMEHTbI
BpeMeHu, cooTBeTcTBYlOWME 25 %. 50 % 1 80 % pacyeTHOro BpeMeHu paspsja B yacax

a 3aTem yepes MHTepBasbl BPEMEHU, NO3BO/SAIOLINE CBOEBPEMEHHO 3aduKcupoBaTb 3HaYeHMEe KOHEeYHOro
HanpsxkeHusa |/ .

14.6 Pa3psj Jo/KeH 6blTb NpekpalleH, Koraa HanpshkeHue JOCTUTHeT 3HaUYeHUs!

nUrB (3)

rae n— 4Ynucro akkymynsatopos (cwm. 7.2).

Bpewms paspsaga f0/KHO 6biTb 3aperncTpypoBaHo.

McnblTaHne J0/MKHO BbiTb 3aKOHYEHO, KOrja cpefHee HanpshkKeHne WM HanpskeHue Ha OTAE/IbHOM
akkymynsatope coctaeut U = UK - 200 mB wwm B c/lyyae MOHOG/IOKOB W3 N akKyMynasiTOpoB —
U =UK- -Jn 200 mB.

MpunmMmevyaHwns

1 MpUTUNOBbIX UCMbITAHUAX HA OTAE/IbHbIX aKKyMy/IATOpax HanpshxeHne paspsaa usmepsoT Ha BbiBoJax, BKIoYas
OfJHY MEX3/IeMEHTHYIO MnepeMblyKy /11 COeUHEHUA aKKyMy/IATOPOB

2 [o cornaweHnto mexay n3rotoButenemMm v notTpebutenem MoryT NPUMEHATLCSA AOMNONHUTENbHbIE OFpaHUYeHUs
ANA HaNpsHKeHUs akKymMynatopa npu UChbITaHUN Ha eMKOCTb.

14.7 3HayeHune emkocTu C B amnep-yacax Npu HayasbHOW cpefHei TemnepaType vV pacCcuUnTbIBalOT Kak
npousBefeHve paspsagHoOro Toka (B amnepax) v Npofo/KUTENBHOCTH pa3paja (B yacax).

14.8 Ecnu HavanbHas cpegHas Temnepartypa v (M. 14.3) oTanyaeTcs oT HOpMasibHO TemnepaTypbl
(20 °C unun 25 °C), TO uamepeHHass eMKOCTb A0/1KHa OblTb OTKOPPEKTMPOBaHA MOCPEACTBOM ypaBHeHUs (4)
unu (5) ana nonyyeHuns dpaktmyeckon emkoctn Cdil A =, npn HopmanbHoi TemnepaType 20 BC unn 25 °C:

o (4)
h20'C 1, L0- 20 C)

unm
C
1+ N(0- 25 C)

Cp25 °C = ®)

KoadhdpuumeHT > gomkeH 6bITb NpuHAT paBHbiM 0.006 npu anvTenbHOCTM paspsga 6onee 3 4 u
0,01 — panA paspsga B 60nee 6bICTPOM pexunme.

6
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MpumeyaHune — Ytobbl nepeBecTn eMKOCTb Chun-C B eMKOCTb Ch25-C- ee 3HaUYEHUEe HYXXHO pa3fe/inTb Ha Ko-
adppuuymeHT 0.97. YUTOo6bI NepeBecTU eMKOCTb Ch25-Cc B eMKOCTb Cdro -C. ee 3HaYeHUe HYXXHO YMHOXUTb Ha Koadduun-
eHT 0.97.

14.9 AkkymynaTopbl unn 6atapes fO/MKHbI ObITb 3apsXeHbl MOBTOPHO B COOTBETCTBUM C pasgenom 13.

14.10 Hosas 6aTapes npv NOBTOPSAOLWMUXCA paspsagax v 3apsgax B cooTBeTcTBun ¢ 14.3—14.9 nonmxHa
obecneumBatb, no kpaliHeilt mepe. Cp= 0,95CMHa nepsoM uukne n Cg= Cr Ha NSATOM LMKNE, ECNIN UHOE He
OrOBOPEHO COrNaleHneM Mexgy N3roToBuTenem v notpebutenem.

15 NcnbiTaHMe Ha paboTOCNOCOOGHOCTL 6aTapen BO (hNOTUPYIOLWEM pPeEXUME

15.1 WcnbiTaHne NPoOBOAAT Ha rpynne, No KpaiHein mepe, M3 WECTM NOC/ef0BaTe/IbHO COeANHEHHbIX
aKkKyMy/iATOPOB UM Ha NOMHON 6aTapee, NPOLIeALINX UCTbITaHWe MO onpeAeseHNo EMKOCTW B COOTBETCTBUM
C pasgenom 14, nokasasluee, YTO OHW NMeloT eMKocTb ChHe meHee Cn.

15.2 AKKYMyAnsSTOpbl Unu 6aTtapest A4O/DKHbl HaxX0AWTbCA NPU TemnepaType Ookpyxatwuweli cpegbl oT
15 °C o 25 *C. CpepaHsasa Temnepartypa A0/HKHA ObiTb, HACKO/IbKO BO3MOXHO, 6/IM3KOI K HOpMasibHOW Temne-
patype 20 °C. BepxHue NoBEpPXHOCTN aKKyMy/ATOPOB (KPbILWKW) 4O/DKHBI MOAAEPXUBATLCA B YACTOM U CYXOM
COCTOSAAHUW Ha NPOTAXEHUN BCEro UCMbITaHUA.

15.3 WcnbiTyemble akkyMynsaTopbl Uav 6artapes AO/KHbI 6bITb NOABEPrHYThl MOCTOAHHOMY PI0TUPYIO-
Lwemy 3apagy npu HanpsbkeHun Unn, KoTopoe ycTaHaB/vMBaeT M3rotToeutens (06bIYHO B gnanasoHe [oT 2.14
[0 2.25 (4.0.01)] x n, rae N — 4nMCnIo akKKyMynaTopos B 6aTapee).

HauanbHoe HanpshxeHue Kaxpgoro oTAeNIbHOro akkymynsaropa (Ha knemmax uim nepembliukax) AO/HKHO
6bITb U3MEPEHO U 3apPerncTprpoBaHo.

15.4 C neprvoanYHOCTBLIO pa3 B TpU MecsLa A0/MKHO 6biTb U3MEPEHO Y 3aPErMCTPUPOBAHO HaMNpshXeHne
1 NIOTHOCTb 3N1EKTPOIUTA KaXA0ro akkyMynsatopa. Takke pernctpupyroT ypoBeHb 3/1eKTponTa Mexay MeT-
KamMmy MakCuMasibHOro 1 MMHUMasIbHOTO YPOBHS.

AKKYMY/IATOP CUMTalOT OTKa3asBLUUM, €Cnn Mexay ABYMS NnocsefoBaTe/ibHbIMU NoKa3aHUAMM:

- U3MeHeHMne HanpskeHus 6osiblle 3HaYeHUs, peKOMeHAyemMoro u3rotosutenem, u/mnm

- W3MeHeHWe MJIOTHOCTMN 3/1eKTpoinTa 60nblue 3HaUYeHUs, PEKOMEHAYEMOro U3roToBUTENEM.

15.5 OTkasaBLUNii akKyMynsiTOp, KOTOPbIV MOC/Ee ypaBHUTENbHOTO 3apsfa no UHCTPYKUUSAM M3roToBUTE-
N5 BOCCTaHaB/MBAET NepBoHavasibHble NOTHOCTb 3/1IEKTPOSIMTA U HaMpshKeHne, [0/KeH OblTb CHoBa noj-
BEPrHYT WCMbITAHNIO. AKKYMYNATOP CriefyeT OKOHYaTesibHO CHMMaTtb C WCMbITAHWUA, €CNN U3MEHEeHue
MIOTHOCTU 3NEKTPOINTA NN HAMPSXEHNA NOBTOPSETCA NOC/e HOBOro nepuoaa UCnbITaHus.

15.6 Mocne wecTtn mecsues paboTbl BO (PIOTUPYIOLLEM PEXUME aKKYMYIATOPbI UK 6aTapes AO/KHbI
6bITb NOABEPrHYTHI UCMbITAHWIO MO ONPeAe/IeHN0 eMKOCTY B COOTBEeTCTBUN ¢ 14.3—14.9.

15.7 Mpwv ncnbiTaHWsx, NPOBOAMMbBIX B TEYEHWE WWECTU MECALEB, HE fOMMKHO ObITb BbIIBIEHO HU OAHO-
ro gepekTHoro akkymynatopa. Npu 6onee gMTeNbHbIX UCTbITAHUAX eEKTHbIE aKKyMyNnATOPbl MOTYT 6bITb
3aMeHeHbl U3roTOBUTENEM, @ UCTIbITAHNA AO0/KHbI OblTb NPOA/IEHBI elle Ha LWeCTb MecsLes, Npu 3ToM B Teve-
HVe BTOPOro LWeCTUMECAYHOro nepuoga He f0/HKHO ObiTb BbISIBIEHO HW OAHOTM0O AeeKTHOro akkymynsatopa.

16 BbIHOC/NMBOCTL (pecypc) Npu LUTUPOBaHUN

16.1 WcnbiTaHne NPOBOAAT HA akkyMynsaTopax, UCMbITAHHbIX B COOTBETCTBUM C pa3genioM 14. chaktu-
yeckas emkocTb Cdpy KOTOpbIX cocTaBuia He meHee 100 % Cn.

16.2 Temnepatypa OKpyxawlLeil cpefbl, NPWU KOTOPOW UCMbITbIBAIOT akKyMynATOPbI, AO/KHA ObITb OT
15 °C go 25 'C. CpefHsaa Temnepatypa f0/HkHA ObiTb, HACKONIbKO BO3MOXHO, 6/1M3K0 K HOPMasnbHOl Temne-
patype 20 °C.

16.3 AKKYMYNATOpbl AO/KHbI ObITb NOACOEANHEHbI K YCTPOCTBY, C MOMOLLbIO KOTOPOTO KX NoABepralT
HenpepbIBHbIM CEPUSAM LMKIOB, KaXAbl N3 KOTOPbLIX COCTOUT:

a) 13 pa3paga npoAo/HXUTENbHOCTLIO 3 4 Npu NOCTOAHHOM Toke / =2.0/10, A. ¢ JonycKaeMbIMW OTK/10-
HeHusIMU B npegenax =1 %, rae /10 onpegensatoT no hopmyne

<9

rae /,0— Tok 10-yacosoro paspsga. A.
C,0— emkocTb npu 10-4yacosom paspsge. A u;
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b) 3apsga npuw HanpskeHun (2.401 0.01) B Ha akkyMynsiTop NpOAO/HKUTENBHOCTbIO 21 4, creayroLero
HenocpeAcTBEHHO nocne pa3psaja, npuyem TOK B Havase 3apsfa orpaHuynsaioT 3HavyeHnem /Tak = 2.0/10,
€C/IN VHOe He PeKOMEeHA0BaHO U3roToBUTEsIeM.

OTOT PeXyM COOTBETCTBYET OAHOMY LMKy B [E€Hb.

16.4 Ecnv ypoBeHb 3/1eKTPOINTa fOCTUTAeT MUHUMANbHOM OTMETKM, TO B aKKyMynsATOpbl 406aBNSOT
OYULLEHHYIO BOAY.

16.5 Mocne cepun u3 N =50 unknoB (= 1 nepnof) akKymynaTopbl AO/MDKHbI GbITb NOABEPTHYTbI UCMbITA-
HWIO MO onpefesieHnto eMKOCTU B COOTBETCTBUN C 14.2— 14.9.

16.6 3aTem akkyMynsTopbl AO/TKHbI 6bITb NOABEPrHYThI CAIEAYIOLWEN CeEpUM NCMbITAHUIA U3 50 LMKI0B B
cooTBeTCTBMM C 16.3—16.5.

16.7 Ecnv BbIHOCMBOCTbL YCTaHOB/EHA Kak yMcno umknoB N [0 3HA4YeHWUst OCTaTOYHOM eMKOCTU
Cdp=0,8C10, To ucnbiTaHns no 16.3—16.5 npofosmkaT Ao Tex nop. noka akrnyeckas emkocts CHe cTa-
HeT Huxe 0,8C10.

17 BblHOCNMBOCTL (pecypc) npu nepesapsge

17.1 WcnbiTaHWe NPOBOAAT Ha LWECTU NOCNe0BaTe/IbHO COeANHEHHbIX aKKyMyIsiTopax uan MoHo6/10-
Kax. KoTopble Mpu UCMbITaHUV B COOTBETCTBUU C pa3fenioM 14 nokasanu haktnyeckyto emkocTb ChHe MeHee
100 % C,, (C, cooTBeTCTBYeT 1-4acOBOMY pexumMy paspsa A0 KOHeuyHoro HanpshkeHus UK= 1.60 B Ha akky-
MynsiTop).

17.2 Bo Bpems uUCNbITaHNA akKyMynAaTOPbl WY MOHOG/I0KM AO/KHbI HAXOAWUTLCA NpU Temnepartype oT
25 eC po 30 °C.

17.3 AKKyMynsaTopbl WM MOHOG/10KM NOACOEANHAIOT K UCTOYHMKY TOKa U NoABepraiT nepesapsagy npu
nocTosiHHOM Toke /=0,2/10* 1 %(Hanpumep. npu 2 A 4ns akkymynsatopa eMkoctbto C,0= 100 A-4, n3amMepeH-
HOI Mpu pa3psge 40 KOHeYHoro HanpshxeHus L. = 1.8 B npu 20 °C).

AKKYMYNSATOPbl Y MOHOGM0KA AO/MKHbI OblTb COEAMHEHbl Mexay CO060l/ Npy NOMOLWM CTaHAAPTHbIX
coefiMHNTenen, Ncnosb3yembiX NpU peanbHOM pasmelleHun b6atapeil. OTKpbITble aKKyMyATOPbl AO/DKHbI
6bITb YKOMMNIEKTOBaHbI COOTBETCTBYIOLWMMY VHAMKATOPAMW YPOBHS 3/1€KTPOSINTA, BEHTUNALMOHHBIMU NPO-
6Kkamu. nnameracuTens MM Uan NoA06HLIMU YCTPOCTBAMY.

17.4 OuuweHHasn BoAa fo/MKHA ObITh Ao6aBNeHa B akKyMynAaTOpPbl, €C/IM YPOBEHb 3/1eKTPOnTa f0CTH-
raeT MUHUMasIbHOW OTMETKM.

17.5 Nocne 7201224 (= 1 UWK) aKKyMyNATOPbl U MOHOBG/I0KWN, YPOBEHb 3/1EKTPO/INTA B KOTOPbIX JO/IKEH

6bITb lOBEIEH O MAKCUMaslbHOV OTMETKW, NOABEPralT UCMbITAHUIO MO ONpefeneHnio eMKOCTU B COOTBET-
cTBun ¢ 14.2—14.9 co cnefyowmuMmmn 3Ha4eHNAMN:

- f= 1y

- paspsag ao Ur = 1.60 B Ha akkymynaTop:

- Temneparypa anekrponuta ot 25 °C go 30 °C.

3HaueHne hakTnyeckoli emkocT Ch3anncbiBatoT 1 KOPPEKTUPYIOT 40 COOTBETCTBYIOLLEl HOPManbHO
Temnepatypsbl (20 °C wnum 25 °C).

17.6 AKKYMYNATOpbl 1 MOHOG/1I0K/ NOBTOPHO 3apsXxaloT 1 NoABepratoT ciedyoLlemMy LKy nepesaps-
4a Npoao/MKUTENbHOCTLIO 720 22 u.

17.7 [feictBna no 17.3—17.5 go/mkHbl 6bITb MPOAO/IKEHBI, NMOKa hakTnyeckas eMkocTb Cdh. OTKOpPpeK-
TUPOBaHHas c y4eToM Temnepatypsbl, He cTaHeT Huxe 0.8Cn(CncooTBETCTBYET 1-4aCOBOMY pexumMy paspsga
[0 KOHEeYHoro HanpshxeHus 1/k = 1.60 B Ha akkyMy/iaToOp) nocsne AByX CreAyloLnx 4pyr 3a ApyroM nepmoaos
NPOAO/IKNTENBHOCTLIO N0 720 4. Yncno AOCTUTHYTLIX LMKI0B nepesapsaga (cMm. 8.2) fo/mkHO BbITb 3aperuc-
TPMPOBAHO KaK YNCN0 3aBepLUEHHbIX LUMUKI0B 6e3 yyeTa BTOPOro LMK/Ia, B KOTOPOM OTKOPPEKTUPOBaHHAsA C
y4yeToM TemnepaTypbl dpakTnyeckas emkocTb Cpctana Hmke 0.8Cr1

18 WcnbiTaHMe Ha COXpaHHOCTbL 3apsaja

18.1 [Mocne npoBefeHMs MCMbITaHUSA B COOTBETCTBMM C pasgenom 14 u nonydeHuss dhakTnyeckown
emkocTn CpHe MeHee Ha3HauyeHHol eMkocTu Cr akkyMynsiTopbl v 6aTtapen fo/KHbI OblTb MOATOTOB/EHBI B
COOTBETCTBMM C pasgesiom 13. BepxHsAs NOBEPXHOCTb akKyMy/IATOPOB (KPbILLKa) AO/HKHA COXPaHATLCS CyXOii
N YNCTOW Ha NPOTAXEHUWN BCETO UCMbITAHUA.

8
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18.2 AKKYMynaTopbl Wnu 6atapen Ao/MKHbI 6biTb BblgepXaHbl NPU Pa3OMKHYTOW BHELLHEN Lenn B Teve-
Hue 90 cyT, Ha NPOTSXEHUW KOTOPbIX CPefHAsA TemnepaTypa 3/1eKTponuTa Aos/HkHa NoAAepXMBaTbCs Ha ypoB-
He (20 = 2) *C. B TeyeHue 3TOro BpeMeHU MakcMMmanbHas TemnepaTypa 3/1eKTponmnTa He J0/DKHa npeBbiwaTtb
25 °C. a MMHUMabHas — He fo/mkHa 6biTb Hke 15 °C.

18.3 Mocne 90-CyTOYHOTO XpaHeHUs Mpy Pa3oMKHYTON Lenu akkyMynsiTopbl WAM G6atapen AO/KHbI
6bITb MOABEPrHyTbl UCMbLITAHNIO NO OMpefeseHnNt0 eMKOCTW B COOTBeTCTBMM C 14.2—14.9. V3mepeHHas
€MKOCTb AJ0/XHa OblTb OTKOPPEKTUPOBaHa B COOTBETCTBUM C chopmynoli B 14.8 ansa nonyyernus Cd.

18.4 CoxpaHHocTb 3apsga Cc. %, onpegensooT no dopmyne

Cc=2*. m100. <7)
co

19 OnpegeneHve TOKa KOPOTKOTO 3aMblKaHUA N BHYTPEHHEro CONMPOTUBEHUA

19.1 WcnbiTaHne NpoBOAAT, KaKk MUHUMYM, Ha Tpex akkyMy/sTopax, WUCMbITaHHbIX B COOTBETCTBUM C
pasgenom 14. paktuyeckass emkocTb Chy KOTOpbIX cocTaBuia He MeHee Cn.

19.2 Mocne NOAroTOBKM B COOTBETCTBUM C pa3feniom 3 akKymynatopbl unn 6atapen fo/mKHbl 6bITb
nomeLleHbl B kKamepy Npy COOTBETCTBYIOLL e TemnepaType oKpyxatoLel cpefbl Ha Bpems, noka remnepary-
pa anekTponuTa He fOCTUTHeT 3HadyeHns (20 + 2) °C.

19.3 PaspsagHaa xapaktepuctuka U = /(/) gomkHa 6biTb NosyyeHa nytem onpefenieHus ABYX TOYeK
cnepywowmm o6pasom.

19.3.1 Nep.as Touka (C/,, /,)

Uepes 20 c pa3psga Tokom /, = 4/10 ... 6/10 A hrkcupyloT HanpskeHue, TOK 1 onpeaensioT nepByto
TOUKY.

Paspag fomxeH 6bITb NpekpalleH MakcumyMm yepes 25 c. bes nposefeHuns 3apaga v nocne BblAEPXKN B
TeyeHne 2—5 MVH Npu Pa3oMKHYTOW Lienn onpeaensioT BTOPYO TOUKY.

19.3.2 Btopas Touka (U2, /2)

Yepes 5 ¢ paspsga Tokom /2 =20/10 ... 40/10 A huKCUpPYIOT HanpskeHne, TOK 1 onpeaensioT BTOPYIo
TOUKY.

19.4 Xapaktepuctuky U =/(/) nuHeliHo akcTpanonupyT o U =0 B. Touka nepeceuyeHnss nokasbisaeT
TOK KOPOTKOTrO 3amblkaHusa /0 . MoxeT 6bITb onpefienieHo Takke BHyTpeHHee conpoTtusneHne RBi.

HuwicpniHio U

PucyHok 1 — PaspsagHasa xapaktepuctuka U - ({I}

M3 pucyHka 1cnepyer:

U -n2
R. =" Y2 (ow). 9
12-N

MpumeyvyaHwunsa

1 HanpsixkeHne 3MepsIoT Ha K/IeMMax Ha BbIXOAE KaXA0ro akkyMynsatopa uav MoHo610Ka, 4Tobbl y6eanTbCs, 4To
nageHune HanpsHXeHMs ao BHeLIHel Lenu He NpensATCcTBYeT NPOBeAEeHNI0 UCNbITaHUA. TUNNYHasa afiekTpuyeckas cxema npu
MNCNbITAHVAX NpUBeAeHa Ha pUCyHke 2.
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3HayeHns ToKa KOPOTKOTrO 3aMblKaHUSA 1 BHYTPEHHEro CONPoOTUB/IEHNSA, NOJTyYEHHbIe MPU 3TOM UCMbITAHUMN, OTHOCAT
K O[HOMY aKKyMynATopy Win MOHO6/10Ky. OJHaKo Npu pacyeTe TOka KOPOTKOro 3aMblKaHUSA U BHYTPEHHEro ConpoTUB/IEHN
nosnHoi 6atapen Heo6Xo04MMO YUUTbIBATL CONPOTUB/IEHNE MEX3NEMEHTHbIX COeANHEHWNIA.

2 [laHHbIl MeToA MCMbITaHUA faeT MHPOpMaLUo MPU YCTAaHOBUBLUMXCS YCNOBUAX UCMbITAHUIA U He yuuTbiBaeT
AVHaMU4YecKne yC/0BUs, BO3HMKaOLWMe, Hanpumep, BTe4eHne NnepBblX HECKO/TbKUX MUNTUCEKYHA, KOPOTKOTO 3aMblKaHUS.
Pe3ynbTaTbl JaHHOTO UCMbITAHUA UMEIOT MOrpewwHocTb nopsgka 10 %.

3 N5 o4yeHb 60NbLIMX aKKyMY/ISATOPOB 3HAYEHUS /K3 M 01 MOTyT 6bITb NOJTyYeHbl HA OCHOBAHUMN UCTbITAHWUIA MeHb-
Wnx’ ) No pasmMepy akkymysnaTopoB, MMeloLW X NAacTUHbl Takoro xe Tuna u pasmepa.

PucyHok 2 — Tunu4yHaa anekTpuyeckass cxema fnpu UCnbITaHUAX

20 MocnepoBaTeNbHOCTb UCMbITAHUNA

20.1 Mpwn TUNOBbIX UCMbITAHNAX PEKOMEHAYETCA NMPUAEPXMNBATLCA MOC/EA0BaTENbHOCTN UCTbITaHW,
yka3aHHoOW B Tabnmue 1. PekomeHAyeTcs UCnosib30BaTh HE MEHEe LWeCTN2) akkyMy/iaTOPOB UM MOHOG/I0KOB
Ha KaXayto rpynny ucnbiTaHuii.

20.2 Ecnu notpebuTento TpebyeTca nNpuemo-caaTovyHoe UCMbiTaHne, TO peKoMeHAyeTCs NpPOoBOAUTH
ero B hopme ucnbITaHUs NO onpeAeieHnio eMKOCTU B COOTBETCTBUM € pasgenom 14,

Ta6nuua 1— MNocnefoBatefnibHOCTb UCMbITaHWU, PeKOMeEHAYeMasi NPy TUMOBbLIX WUCTbITAHUAX

pynna ucnbitaHnii

MenbitaHua
1 2 3
McnbiTaHne No onpegeneHuto emkocTu (pasgen 14) X X X
McnbiTaHne Ha paboTocnoco6HOCTL 6aTapen BO hnoTupytowem pexume (pasgen 15) X

McnbiTaHre Ha BbIHOCAMBOCTL NPU LUKIMpOBaHUK (pasgen 16)
nnn X
McnbiTaHMe Ha BbIHOCANBOCTL Npu nepesapsge (pasgen 17)

McnbiTaHne Ha COXpaHHOCTb 3apsaga (pasgen 18) X

OnpegeneHne Toka KOPOTKOTrO 3aMblKaHUS 1 BHYTPEHHEro conpoTtusneHus (pasgen 19) X

MpunmeuyaHune — lNocnegoBaresibHOCTb NCNbITaHNA MOXeT 6biTb 6051€e TOYHO onpeaeneHa n3rotosute-
nem.

21 MapkupoBKa akkymynaTopa u 6atapeu

Cnegyrouasn o6s3atenibHas MHGOPMaLUa AO/MKHA GblTb HAHECEHA HA aKKyMynsTOp WY MOHOGIOK:

a) HanpshxeHue;

b) ycnosHoe 0603HayYeHVe TUNa akkymynstopa win MoHO6/10Ka, UCMO/Ib3yeMoe M3roTOBUTENEM WN
MocTaBLLMKOM;

** Ons cnpaBKW, coAepXawmnx MeHbLIEee YNCO MIACTUH.
21 [ns cnpasKu: NOC/eA0BaTeIbHO COEANHEHHbIX.
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C) eMKOCTb Npu BbiIGpaHHOI HopMasibHOM TeMMepaType C ykazaHWeM pexuma, BblpaXeHHOro yepes Tok
1N Bpemsi paspaga;

d) HaumeHoBaHVe M3roTOBUTENS WU NOCTaBLUMKA;

€) NMOTHOCTb 3/1eKTpoNUTa (NPU NOSTHOCTLI0 3apPSKEHHOW 6aTapee U BbIGpPaHHO HOpMasibHOW Temne-
patype);

0 paTa m3roTtoBneHus (Mecsy v roa).

22 VHpopmaumsa, pasMmelw,aeMmasn Ha ynakoBke akkymynsatopa uam MoHo6/10kKa

MHpopmaums, oTHOCALWAACS K pekoMeHAauusm no TexHuke 6e3onacHoCTu, kak TpebyeTcsi MeCTHbIMM,
HaUMOHa/IbHBIMW UM MEXAYHapOAHbIMY MpaBuiamu, Ao/HKHA ObiTb HAHECEHA Ha YNakoBKY akkymynsTtopa
WM MoHo60Ka.

23 PekomeHayemasi MHhopMaLus 4Na MecT pasmelleHuns 6atapei

B mMecTax pasmelleHus 6atapei fonmkHa 6biTb NpeacTaBieHa cnegyowas niopmauums:

a) HanpsbkeHue (6aTtapen);

b) ycnoBHoe o603HaveHne Tna 6atapen, UCNOb3yeMoe U3roTOBUTENEM WM NOCTABLLMKOM;

C) eMKOCTb B aMmnep-yacax C yKasaHMEM pexuma paspsfa ¥ KOHEYHOro HamnpshKeHus paspsiga npu
BblGpaHHO HOPMasibHOW Temnepatype;

d) HaumeHoBaHVe opraHu3aLluu, NPOU3BOAMUBLLEN MOHTAX;

e) JaTa BBOAA B 3KcnyaTauuio;

0 NNOTHOCTb 3NEKTPONMTA (NPU NOMHOCTLIO 3apsHXKEHHOI GaTapee W BbIGPaHHOW HOpMasbHOl Temne-

patype);
[) VHCTPYKLMM MO TeXHUKe 6e30MacHOCTW NP aKChayaTauum u 06CnyXnBaHuu.

24 MapKnpoBKa NoNsgpHOCTH

24.1 O6LWume NOM0XEHNA MO MapKMPOBKE MOMAPHOCTU aKKyMynsaTOpPOB

Utobbl cooTBeTCTBOBaTb TPe60BaHMAM HaCTOALLEro CTaHAapTa, akkymynsTopbl cTaunoHapHoli 6arta-
pen 1 MOHOGOKM AOMKHbI UMEeTb MapKMPOBKY MOMSAPHOCTW, NO KpaiiHel mepe, NMOo0XWUTENbHOTro BbiBOAA
(knemmbl).

242 ®opma MapKupoBsku

MapknpoBka fo/mKHA UMeTb (DOPMY CUMBOA «+», BAAB/IEHHOIO WY BbINOIHEHHOTO penibedHo, 1 6bITb
pacnosioxeHa Ha KpblLLKe psALOM C NOMIOXUTE/bHLIM BbIBOAOM.

Ecnv oTpyuaTtenbHbIi BbIBOZ, TOXE MapkMpyeTcs, TO ero MapkupoBka f0/kHa 6biTb B hopMe cumBoia
«—». BJaB/IEHHOIO UM BbINOJIHEHHOIO pesnibedHOo, 1 ObiTb PACMOIOXKEHA HA KPbILLKE PAAOM C oTpuuaresb-
HbIM BbIBOJOM.

24.3 CnMBO/IbI, UCNONb3YyEMbIE A1 MapKUPOBKN N NX pasmMepsbl

CuUMBO/IbI, UCMOMb3yeMble ANA MapKUPOBKW NOMSPHOCTW, [0/KHbI COOTBETCTBOBATb Tpe6OBaHVIF|M

M3K 60417.
MapKnpoBKa MNOMNOXMTENbLHOro BblBOAA [AO/IKHA COOTBETCTBOBaTbL CMMBOJY 5005 «[losoxutensHas

NoNAPHOCTb» No M3K 60417.

MapkupoBka oTpuLaTenbHOro BbIBOAA, €C/IN OHA NPUMEHSeTCs, 40/IKHAa COOTBETCTBOBATb CUMBOJY
5006 «OTpuuarensHaa noAspHOCTbL» No M3K 60417.

dakTnyeckoe 3HaueHne pasmepa al f15 3TUX CUMBOJIOB JO/IKHO 6biTb HE MEHee 5 MM.

NMpumeuyaHune — Pasamep a =5 MM COOTBETCTBYET 06Leli A/IMHE KAXAO0W YEPTOUKM CYMBOJIOB, PaBHOU 6 MM.

11 [Ans cnpaBKu: pa3Mep a — AJ/IMHa CTOPOHbI OCHOBHOIO KBajpata OCHOBHOW thurypbl no M3K 60417.
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Mpunoxexnune A
(cnpaBo4YHOE)

PeKOMEH,EI'yeMbIe ncnblTaHna

B tabnuue Al gaHbl peKOMeHJauuu Mo MUCNbITaHWAM B 3aBMCMMOCTU OT 06/71aCTV NMPUMEHEHUA CTalMOHapHbIX
6aTapeit.

B Tabnuue A.2 gaHbl peKkoMeHAauun Mo UCNbITaHWAM B 3aBUCMMOCTW OT TUMNa CTalMOHApHbIX akKyMy/nsiTOPOB 1
6aTapeil.

12
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MpunoxeHue OA
(cnpaBoyHOE)

CBefleHNsi 0 COOTBETCTBUMN CChIJIOUHbIX MEXAYHAPOAHbLIX CTAH4APTOB
HauMoHanbHbIM cTaHaapTaMm Poccuiickoii ®efepaynmn u aeiicTeyowmum
B 3TOM KauyecTBe MEeXrocyfapCcTBEeHHbIM cTaHAapTam

Ta6nuya [A1

O603HaYEHNE CCbINIOYHOM
MEXayHapOAHOro cTaHgapTa

M3K 60050(151)

M3K 60051-1

M3K 60051-2

M3K 60051-3

M3K 60051-4

M3K 60051-5

M3K 60051-6

M3K 60051-7

M3K 60051-8

M3K 60051-9

M3K 60359
M3K 60417 (Bce yacTun)

M3K 60485

CreneHb
COOTBETCTBYUSA

IDT

MOD

MOD

MOD

MOD

MOD

MOD

MOD

MOD

MOD

MOD

O603HaYeHe 11 HAMMEHOBaHVE COOTBETCTBYHOLLErO HALMOHA/ILHOTO,
MEXroCyJapCTBEHHOIO CTaHAapTa

FOCT IEC 60050-151—2014 «MexayHapOAHbIA 3/1eKTPOTEXHUYECKNI
cnosapb. YacTb 151. dnekTpuyeckme n MarHUTHble yCTpoicTBa»

FOCT 30012.1—2002 (M3K 60051-1—97) «Mpnbopbl aHanorosble no-
KasblBalole 3N1eKTpom3MepuTesibHble MNPsIMOro AeicTBMA U Bcrnomora-
TesIbHble YacTu K HUM. YacTb 1. OnpefeneHuns n OCHOBHble Tpe6GoBaHUs, 06-
wue Ans BCex vacTten»

FOCT 8711—93 (M3K S1-2—84) «lMpubopbl aHanorosBble MokasbiBato-
e 3/1eKTpon3MepuTeibHble NPAMOro AeliCTBUS 1 BCMOMOraTe/ibHble Yac-
TV K HUM. YacTb 2. Oco6ble Tpe60BaHUA KaMnepmeTpam 1 BoSibTMeTpam»

FOCT 8476—93 (M3K 51-3— 84) «[lMpnbopbl aHasoroBble MokasbiBako-
e 1 3M1eKTponu3MepuTesibHbie MNPSIMOro AeNCTBMA U BCoMoratesibHble
4acTu K HUM. YacTb 3. Ocobble TpeGoBaHUS K BaTTMeTpam 1 BapmeTpam»

FOCT 7590—93 (M3K 51-4—84) «Mpnbopbl aHanoroBble MokasbiBato-
e 3N1eKTPou3MepuTesibHble NPSIMOro AelicTBUSE U BCNOMOraTe/ibHble Yac-
TV K HUM. YacTb 4. Ocob6ble Tpe6oBaHUA KyacToTomepam»

FOCT 8039—93 (M3K 51-5—85) «lMpnbopbl aHa/ioroBble MoKasbiBato-
LiMe 3n1eKTponsMepuTebHble NPSAMOro AelicTBUA U BCoMoraTesibHble Yac-
TV K HMUM. YacTb 5. Oco6ble Tpe6oBaHMs K (hasomeTpam, U3MEepUTESISIM KO-
adhdPuruUneHTa MOWHOCTN U CUHXPOHOCKONaM»

FOCT 23706—93 (M3K 51-6—84) «[Mpnbopbl aHanoroBbie NokasbiBato-
LiMe 3/1eKTpon3mMepuTesibHble NPSAMOro AeiicTBUA U BCNoMoraTesibHble Yac-
T K HUM. YacTb 6. Ocobble TpeboBaHUA Kk oMmMeTpam (Npubopam ANsa name-
PeHNA NOMHOro ConpoTUMBAEHWUA) U nNpubopam AN U3MepeHUs akTUBHOM
npoBOAUMOCTU»

FOCT 10374—93 (M3K 51-7—84) «Mpnbopbl aHanorosble MokasbiBato-
Line a1eKTponsmMepuTenbHble NPAMOro AelicTBUA U BCNOMOraTe/ibHble yac-
TV K HMUM. YacTb 7. Oco6ble Tpe6oBaHMS K MHOTOMYHKUNOHANbHBIM NPUGOo-
pam»

FOCT 8042—93 (M3K 51-8—84) «lNpnbopbl aHanoroBble MokasbiBao-
e 371eKTPou3mMepuTesibHble NPSIMOro AeliCTBUSI U BCNOMOraTe/ibHble Yac-
TV K HUM. YacTb 8. Ocobble Tpe6oBaHWs K BCroMoraTesibHbIM YacTsiM»

FOCT 30012.9—93 (M3K 51-9—88) «[Mpnbopbl aHanorosble NokasbiBa-
lolwmne 3/1eKTPON3MEpPUTENIbHbIE MPSIMOrO AelicTBUS M BCroMoraTtesibHble
YacTu K HUM. YacTb 9. PekomeHayeMble MeTOoAbl UCMbITAHUA»

FOCT 28312—89 (M3K 417—73) «AnnapaTtypa paguo3aneKTpoHHas
npodpeccnoHanbHas. YCnoBHble rpadpuyeckne o603HayeHna»

* COOTBETCTBYIOLWMIA HaUMOHANbHbIW CTaHAapT OTCyTCTBYeT. [Jo ero yTBepXAeHUsi PeKOMEeHAYEeTCs UCMOo/b30-
BaTb NEpPeBO/, Ha PYCCKUi A3bIKAAHHOTO MeXAYHapOAHOro cTaHAapTa. MepeBos AaHHOTO MeXAYHapoAHOro cTaHaapTa
HaxoAuTcs B ®efepasnbHOM MH(POPMALVOHHOM POHAE TEXHUYECKUX PernaMeHToB U CTaH4apTOB.

MpumeyaHune — B HacTosiweli Tabnvue UCMO/b30BaHbl CNeAylowre YC/I0BHbIe 0603HAYEHUsI CTeneHu

COOTBETCTBUA CTaHL4APTOB!

- IDT — naeHTUYHbIEe CTaHAapThl;
- MOD — mMoauduumpoBaHHble cTaH4apThbl.
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