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Mpeancnosue

1 NOArOTOBJ/IEH Hekommepueckoit opraHm3auneii «HaunoHanbHas accouvauus npousBoguTenei
NCTOYHMKOB ToKka «PYCBAT» (Accoumauns «PYCBAT») Ha OCHOBE COOGCTBEHHOIO ayTEHTUYHOro nepeBoja
Ha PYCCKUIA 13blK MeXAYyHapoAHOro cTaHAapTa, yka3aHHOro B nyHkTe 4

2 BHECEH TexHunyeckum KOMUTETOM Mo cTaHgapTu3auun TK 044 «Akkymynatopbl u 6atapen». MNoa-
koMuTeT 1 «CBMHLOBO-KUCNOTHbIE akKyMy/nAaTOpbl U 6atapen». MNMogkoMUTeT 2 «AKKYMYNATOpbl U 6atapewu,
cogepxaline LWWeno4yHo 1 NpoYMe HEKUC/IOTHble 31eKTPOonuTbi». MogkomuteT 3 «DnemeHTbl n 6atapeun
nepBuYHble 1 PU3NYECKME UCTOYHMKN TOKa»

3 YTBEPX/EH 1 BBEJEH B JENCTBUE [pukasom ®efepasibHOr0 areHTCTBa No TEXHUYECKOMY pe-
rynupoBaHuio u metponorumn ot 11 Hosabps 2014 r. Ne 1574-cT

4 HacTtoswuii cTaHAapT UAEHTUYEH MeXAyHapoAHOMy cTaHaapTy M3K 61427-1(2013) «AKKyMynsito-
pbl 1 akKyMynaTOpHble 6aTapeun /19 BO30OHOBASEMbIX UCTOYHMKOB aHepruun. Obuue TpeboBaHua 1 MeToabl
ucnbiTaHuii. Yactb 1. MNpuvMeHeHWe B aBTOHOMHbIX (DOTO3INEKTPUYECKUX IHEPreTUHeckmx cuctemMax»
(IEC 61427-1:2013 «Secondary cells and batteries for renewable energy storage - General requirements
and methods of test — Part 1: Photovoltaic off-grid application»).

Mpy NPUMEHEHWNW HACTOSLLEro CTaHAapTa PeKoMeHAyeTcsl UCMO/b30BaTb BMECTO CCbIIOUYHBIX MEXAY-
HapOAHbIX CTaH4APTOB COOTBETCTBYHLLME MM HaUMOHasbHblE CTaHAapThl Poccuiickoit ®egepauum n mex-
rocyflapcTBeHHbIe CTaHAAPTbI, CBEeHUs O KOTOPbIX NpUBeAeHb! B fONONHUTENbHOM MpunoxeHun OA

5 BBEJIEH BMNEPBbIE

MpaBuna npumMeHeHUss HaCTOSALWEero craHgapTa ycTaHosnienbsl B TOCT P 1.0—2012 (pasgen 8).
MHdopmanmsa 06 N3MEHEHUSAX K HACTOALLEMY CTaHAapTy Ny6/MkyeTcs B eXerogHoM (Mo COCTOSHUIO Ha
1AHBaps Tekywero roga) MHpopMaLnoHHOM yKasaTene «HauvoHanbHble CTaHgapThi». a 0puunasbHbIi
TEKCT W3MEHEHMUI 1 MONPaBOK — B €XeMecsA4YHOM MHGOPMaLMOHHOM yKasaTesne «HalunoHabHble CTaH-
fapThbi». B cnyyae nepecmoTpa (3amMeHbl) WM OTMEHbl HACTOSLWEro cTaHAapTa cooTBeTCTBRBYyHLlee
yBeAoMeHne bygeT ony6/MKoBaHO B 6vkaiilieM BbiNycke MHhOpMaLMOHHOTO ykasaTens «HaunoHanb-
Hble cTaHgapTbi». CooTBeTCTBYylLWas nHhopmMmaLms, yseoMNIeHNEe U TEKCTbl pasMeLLlalnTCca Takxke B
MHCOpMaLMOHHOW cucTeme 06LLero N0Nb30BaHNA - Ha ouuManbHOM cai Te PefepasibHOro areHTCcTBa
No TEeXHNYECKOMY PETY/IMPOBaHNI0 N MeTposiorun B ceTu VIHTepHeT (gost.ru)

o CrtaHpgapTuHcopm. 2015

B Poccuiickoii ®efepauyuy HaCTOAWMIA CTaHAAPT HE MOXET ObiTb MO/IHOCTBIO UM YacTUYHO BOCMPO-
“3BedeH. TUPaKMPOBAaH M pacnpocTpaHeH B kKauyecTsBe OUUMaNbHOTO M3gaHus 6e3 paspelleHus depge-
pasibHOTO areHTCTBa No TeXHUYECKOMY PeryMpoBaHuni0 U MeTposIorMu
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HAUMWOHANBbHBWA CTAHAAPT POCCUMNCKOWM OSGEJEPALUNMN

AKKYMYJTATOPbI N AKKYMYTATOPHbBIE BATAPEWU
AnA BO3OBHOBIAEMbBIX MCTOYHMKOB 3HEPTUN

O6uwure TpeboBaHUA U METOAbI UCNbITAHUI
YacTtb 1
MpuMmeHeHne B aBTOHOMHbIX (DOTO3/1EKTPUUYECKMUX IHEPTETUUYECKMX CUCTEMax

Secondary cells and batteries lor renewable energy storage.
General requirements and methods ol test. Part 1. Photovoltaic off-grid application

[ata BeegenHns — 2016 —01—01

1 06n1acTb NpMMEHeHns

HacTosAwwmii cTaHgapT pacnpocTpaHaeTCcs Ha akkyMynsTopbl M akkyMynsiTOpHble 6atapeun, Ucnosnb3ye-
Mble B aBTOHOMHbIX (DOTO3/IEKTPUYECKMX IHEepreTuyecknx BHeceTeBbix cuctemax (P3C). Hactoawmii cTan-
JapT coAepxuT obLline TpeboBaHUS K akkyMynsTopaMm W akKyMmynsaTOpHbIM 6GatapesM, NprMeHsembiM B
®3C. 1 MeToAbl UX UCTIbITAHWIA.

MpumeuyaHune - YacTb 2 laHHOI cepumn cTaHfapToB GyAeT NOCBsLLEHA MPUMEHEHUI0 akKyMynsiTOPOB U ak-
KYMYNSiTOpHbIX 6aTapeii Ana BO30GHOBMSIEMbIX UCTOYHUKOB SHEPTUW, NPUMEHSIEMbIX NpK paboTe B cOCTaBe CeTH.

HacTosiwwii cTaHAapT He BKIOYAeT B ce651 KOHKPETHYH MHDOPMALMIO, Kacalollycs pa3mMepoB akky-
MYnSiITOpHbIX 6aTapeii, MeToda 3apsiia U KOHCTPYKTUBHOTO UCNOHEHNst ®3C.
Hacroswwmii cTaHAapT pacnpocTpaHaeTcsl Ha BCe TUMbl aKKyMy/ISiTOPOB 1 akKyMy/sTOPHbIX GaTapeid.

2 HopmaTtuBHbIE CCbI/IKU

B HacToswem cTtaHfapTe MCNofb30BaHbl CCbIIKM Ha cnepylolme ctaHgapTbl. Ons AatvpoBaHHbIX
CCbI/IOK cnefyeT UCNoJb30BaTb TOMIbKO yKa3aHHOe u3faHue, 718 HefaTUPOBaHHbIX CCbIIOK crefyeTt uc-
nosib30BaTh NocsiefHee U3faHne ykasaHHoro JOKyMeHTa, BK/IoYas BCe MonpasKu:

M3K 60050 (Bce uacTv) MexayHapoAaHbli 3n1eKkTpoTexHuueckuii cnosapb (M3C) (IEC 60050 (all
parts). International Electrotechnical Vocabulary (IEV))

M3OK 60622 AKKyMynsiTopbl M akkyMy/saTOpHble 6atapew, cofepxaliue LWenovyHOW U Apyrue Hekuc-
NIOTHblE 3MeKTPoNnTbl. epMeTUyHble HUKeNb-KagMUeBble npuaMatuyeckue akkymynatopbl (IEC 60622,
Secondary cells and batteries containing alkaline or other non-acid electrolytes — Sealed nickel-cadmium
prismatic rechargeable single cells)

MOK 60623 AKKYMYNsiTOpbl U akKyMy/siTOpHble 6aTapeun, cofepXaliue LWenovyHol U gpyrme Hekuc-
NOTHbIE 3N1EKTPONUTLI. AKKYMYNATOPbl HUKe b-KagMueBble OTKpbITble npuamaTtndeckne (IEC 60623. Sec-
ondary cells and batteries containing alkaline or other non-acid electrolytes -Vented nickel-cadmium pris-
matic rechargeable single cells)

M3K 60896-11 CTrauuoHapHble CBWHLOBO-KUC/IOTHbIE akKKyMynAaTOpHble 6atapen OTKPbITOro Tuna.
O6uwwe TpeboBaHua n metoapl ucnbiTanuii (IEC 60896-11, Stationary lead-acid batteries — Part 11: Vented
types — General requirements and methods of test)

M3K 60896-21 barapen CBUHLIOBO-KUCNOTHbIE CTaunoHapHble. YacTb 21. Tunbl C perynmpyowmm
knanaHoMm. MeTtogpl vcnbiTaHuii (IEC 60896-21. Stationary lead-acid batteries — Part 21: Valve regulated
types — Methods of test)

N3paHne odbuynanbHoe
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M3K 61056-1 BaTtapen CBMHLLOBO-KMCMOTHbIE OOLLEr0o HasHayeHus (TUMbl C PeryaupyrwmM knana-
HoM). YacTb 1. O6wume TpeboBaHus, PYHKLNOHA/IbHbIE XapaKTepucTuki. Metoasl ucnbitaHuin (IEC 61056-1,
General purpose lead-acid batteries (valve-regulated types) — Part 1. General requirements, functional
characteristics — Methods of test)

M3K 61836 CucteMbl CO/IHEYHble (hoTorasibBaHUyeckue aHepreTnyeckne. TepMuHbl, onpegenieHnsa u
cumBosbl (IEC 61836, Solar photovoltaic energy systems — Terms, definitions and symbols)

M3K 61951-1 AKKYMYNSTOPbl U akKkyMynsaTOpHble 6aTapeun, cofepxalline LenoyHol n Apyrne Hekuc-
NOTHbIE 3N1EKTPO/INTLI. [opTaTMBHbIE TEPMETUYHbIE akKyMynaTopbl. YacTb 1 Hukenb-kagmuii (IEC 61951-1,
Secondary cells and batteries containing alkaline or other non-acid electrolytes — Portable sealed recharge-
able single cells — Part 1: Nickel-cadmium)

M3K 61951-2 AKKYMYNSiITOPbl U akkyMy/ATOpPHble GaTtapen, cofgepxallne LenoyHol 1 Apyrmne Hekuc-
NIOTHbIE 3/1IEKTPONUTLI.  [lopTaTuBHbIE TEepMeTUYHbIE akkyMynaTopbl. YacTb 2. Hukenb-metann-rugpug
(IEC 61951-2, Secondary cells and batteries containing alkaline or other non-acid electrolytes — Portable
sealed rechargeable single cells — Part 2: Nickel-metal hydride)

MO3OK 61960 AKKyMynsTOpbl M akkyMynsiTOpHble 6aTapeun, cofepxalyve LeoYHOW 1 Apyrue Hekmc-
NIOTHbIE 3NEKTPONUTBI. AKKYMYNATOPbI 1 akKkyMy/nsaTOpHble 6aTtapen iMTueBble A1 NOPTaTUBHOIO NMpUMeHe-
Hua (IEC 61960, Secondary cells and batteries containing alkaline or other non-acid electrolytes — Second-
ary lithium cells and batteries for portable applications)

M3K 62259 AKKyMyAsiTOpbl W akkyMynsiTOpHble GaTapeun, CoAepXaline LesiouHoin U apyroe Hekuc-
NOTHbIE 3NEKTPONUTbLI. AKKYMYNSTOPbl HUKENb-KaAMUEBble Mpu3MaThyeckne C rasoBOi pekoMb6uHauvei
(IEC 62259. Secondary cells and batteries containing alkaline or other non-acid electrolytes — Nickel-
cadmium prismatic secondary single cells with partial gas recombination).

3 TepMUHbI 1 onpeaenieHns

B HacToAwem cTaHfapTe nNpvBeAEeHbl TEePMUHbl C COOTBETCTBYKLIMMU OfpeaeneHusMn Mo
M3K 60050-482 0THOCUTE/IbHO aKKyMynATOPOB U akKyMynsTOpHbIX 6aTapeilt u no M3K 61836 B yacTu, oT-
HocALLelca K TpUMeHeHNsaM DOTOINEKTPUYECKNX IHEPTETUYECKUX CUCTEM.

4 YcnoBua npuMeHeHns

4.1 O6wune 3ameyaHuns

JTOT paspen onpegensieT 0COGEHHOCTY YCMOBUI 3KcnyaTauun akkyMynsiTOpHbIX 6aTtapeii npu npu-
MeHEHUN X B POTOINEKTPUYECKUX CUCTEMAX.

4.2 ConHeYHble (*)OTOC-)I'IEKTpVI‘-IeCKVIe JHepreTnyeckmne CUCTemMsbl

®OTO3/IEKTPUYECKNE CUCTEMBbI C aKKyMYASATOPHbIMKM GaTapesiMi, Ha KOTOpble pacnpocTpaHsieTcs
HacTosILUiA cTaHAapT, MOryT o6ecneunBaTh paboTy MOAKIOYEHHOTO 060pYA0BaHNsA B NMOCTOSIHHOM, nepe-
MEHHOM WU NPEPBLIBUCTOM pPeXUME (HACOChl, XONOANbHUKM, CUCTEMbI OCBELLEHUs, CUCTEMBI CBSI3N U TA4.).

4.3 AKKYMYNATOPbI U akKKyMynssiTOpHble 6aTtapen

B doTO3/1€KTpMYECKMX IHEPTreTUYECKUX CUCTEMAX B OCHOBHOM MPUMEHSIOT akKyMynsTOpbl U akKymy-
NATOpHble 6aTapen cnepyoLnx TUNOB:

a) OTKpbITbIE;

b) C NpeAoXpaHNTesIbHbIM KNanaHoM, B TOM YMcC/ie C YacTUYHONM pekoMbuHaunei rasa.

C) repmeTuyHble.

AKKYMYNIATOPbI U akKyMy/siTOpHble 6aTapen, kak NpaBuio, MOryT MOCTaB/ATLCA B C/IEAYHOLWMX COCTO-
AHNSAX:

a) paspsHkeHHOM, 6e3 anekTponuTa (ToIbKO HUKENb-KagMMEBbLIE OTKPLITOrO Tunay);

b)3apsHKEHHOM, C 3/IEKTPOSIUTOM;

C) cyxo3apshkemHoM, 6e3 3/1eKTponuTa (ToNbKO CBUHLLOBO-KUC/IOTHbIE);

d) pasps)KeHHOM, C 9NEKTPOUTOM (TO/IbKO HUKEb-KaAMUEBbLIE).

[ns onTvManbHOro cpoka CnyX6bl akKyMynsTopbl U akkyMy/nsaTOpHble 6aTapen fomkHbl ObiTb BBEAE-
Hbl B 3KCM/lyaTauuio B COOTBETCTBMM C UHCTPYKLMEN NPON3BOAUTENS aKKyMy/IATOPOB.
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AKKYMYNATOPbI M 6aTapen ApYrux 3/1IEKTPOXMMUYECKUX CUCTEM, HANpUMep, HaTpueBble WU BaHague-
Bble. TaKXe MOryT WUCMO/b30BaThCs ANA 3TUX Lieneil. B cBS3W ¢ TeM. Y4TO [aHHble CUCTEMbl B HACTOALLWIA
MOMEHT HaxoAsaTCA B CTaauu HadasnbHOW NpopaboTkn B MiaHe NpumeHeHus ans ueneii ®3C. Heo6xoauMo
cor/lacoBaHue c NoTeHuuaibHbIMU NPOV3BOAUTENAMW OCO6EHHOCTEN NPUMEHEHNS U METOL0B UCTbITAHUS.

4.4 OO6wWwue ycnoBusa akcnnyartaymu

4.4.1 Obwune 3ameyaHus

AKKYMYNATOPbl N akKyMynaTopHble 6atapeun, npuMeHsieMble B (hOTO3NEKTPUHECKNX IHEPreTUYeCcKUx cu-
cTemax. B 3aBNCUMOCTW OT MECTHbIX MOrOAHbIX YC/TOBUA MOTYT 9KCMyaT!pPOBAaTLCA B CAIEAYIOLLMX PeXMmax.

4.4.2 Bpema aBTOHOMHOW pab6oThbl

AKKYMYnATOpPHble 6aTapen paspabartbiBaloTcs AN o6ecneyeHnss aBTOHOMHON paboTbl Npy OTCYTCTBUN
CO/THEYHOrO U3/ly4yeHns B TedeHne oT 3 fo 15 aHeil.

Mpy pacyete HeO6XOAMMON E€MKOCTU akKyMynsiTOPHO G6atapen A0/MKHblI GbiTb yYTeHbl creayloLive
ycnosus:

- TpebyeMblii CyTOUHbIA H/WAM CEe30HHbIA LMK (MOryT 6bITb OrpaHMyeHUss CO CTOPOHbI 6aTapeli Ha
MaKkcUMasibHyto rNy6uHy paspsga);

- Bpemsi, Heo6xoAMMoe AN A0CTyna K MECTOMOMOXEHMIO;

- cTapeHue;

- paboyas Temnepatypa,;

- BO3MOXHOE yBeNnyeHne Harpyskn B fJanbHelilem.

4.4.3 TunnyHble 3apafHble U paspsagHble TOKU

TunuyHble 3HaYeHUs TOKOB 3apsga v paspsga cnegyowme:

- MakCMMasibHbI TOK 3apsiga: to (A);

- cpefHwiA Tok 3apsga: 4o (A);

- cpefHuiA TOK paspsaga, onpegensemMblii Harpyskoi: /120 (A).

B 3aBMCMMOCTM OT KOHCTPYKLUWM CUCTEMbI TOKV 3apsfa v pas3psaga MOryT BapbMpoBaThbCs B LUMPOKOM
AvanasoHe BeNNYVH.

B HekoTOpbIX cucTemax AO/MKHO ObITb 06ecneveHo NMTaHne Harpy3kM OAHOBPEMEHHO C 3apsAaoM b6aTapeii.

MpumeyaHune 1- Vicnonb3oBaHbl cnegytoline 0603HaYeHNA:

- ClM — HoMuHanbHas eMKoCTb B amnep-yacax (A4), 3asBneHHas NponssoguTesnem;
- 1— BpeMs NoJIHOro paspsja B uyacax (4). Npu KOTOPOM HOPMUPYeTCs EMKOCTb;

- Irt = CrVt.

ANs HUKeNb-KagMUeBbIX. HUKeNb-MeTanArnapuAHbIX i MTMTUA-NOHHBIX CUCTEM

- n= 4y B JaHHOM cTaHgapTe cooTBeTcTBYyeT A= C*/1u.

4.4.4 CYTOYHbIN LUKN

PexuM ncnonb3oBaHns akkyMynsTOPHbIX 6aTtapeit B CyTOUHOM LyKIe 06bIYHO creayoLuii:

a) 3aps/ B AHEBHOe (CBETOBOE) BPEMS CYTOK;

b) pa3pag B HOYHOE BPeMs CYTOK.

OO6bIYHO pas3psf, B CYTOYHOM LmkIe cocTaBnsieT oT 2 % Ao 20 % eMKOCTV akkyMynsTOpHOW 6aTapew.

4.4.5 Ce30HHbIW LUKN

AKKYyMYyNnATOpHble 6aTapen MOryT 6biTb NOABEPXKEHbI CE30HHBIM LiMK/IaM CTENeHN 3apskeHHOCTU. DTO CBA-
3aHO C U3MEHeHMeM YCpeHEHHbIX YC/IOBUWIA 3apsakn cneayowym obpasom:

- Nepuodbl C HU3KMUM YPOBHEM COJSTHEYHOTO W3MYYEHWsl, HaNpUMep 3UMOWA, BbI3blBAKOT HU3KYIO BbIPAbOTKY
3Heprun. CoCcTosiHNE 3apsHKEHHOCTN akKyMyNSTOPHON 6aTapen ([OCTynHas eMKOCTb) MOXET onyckatbes Ao 20 %
OT HOMUHAJIbHOI EMKOCTU U MEHee;

- Nepuofpl C BbICOKUM YPOBHEM COJIHEYHOrO U3/yYeHUsl, HanpumMep, /1IeTOM, NPUBOAAT aKKyMy/IATOPHYHO
6aTapeto B NMOJIHOCTLIO 3apsXKEHHOE COCTOSIHWE C BEPOATHOCTBIO TOTO, YTO 6aTapes MOXeT 6blTb NepesapsxeHa.

4.4.6 Mepnopa BbICOKOW CTENEHN 3aPSKEHHOCTM

NeTom, Hanpumep, akkymynsTopHas 6atapes 6yAeT paboTaTb NPV BbICOKOW CTENEeHW 3apsHXeHHOCTU
(C3). 06bI14HO Mexay 80 % 1 100 % OT BeIMUYMHbI HOMUHA/IbHON EMKOCTU.

Cuctema perynnpoBaHust HanpsbKeHs 06bIYHO OrpaHnyMBaeT MakCUMasibHOe HanpshkeHne akkymyns-
TOpHOIi 6aTapen Bo Bpemsa nogsapsja.

MpumeuyaHune- B «camoperynmpyemoii» (hOTO3/IEKTPUYECKON CUCTEME, HaMNpPsKeHWe 3apsaa akKymyns-

TOpHOI GaTapeu OrpaHN4MBaETCs He KOHTPO/IIepPOM 3apsfa, a XapakTepucTukamu camoil reHepupyouleii goToanek-
TpUYEeCcKoli cUCTEMbI.
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PaspaboTunk oTO3NEKTPUYECKON CUCTEMbI 06bLIYHO BblOMPAET MakcumasibHOe HampshkeHue 3apsgja
aKkKyMynaTOpHOI 6aTapen Mcxogs M3 KOMMpoMucca, C OAHON CTOPOHbI A5 06ecneyeHnss BOCCTaHOBIEHUS
MakcuMasnbHO cTenexHn 3apskeHHocT (C3) B NeTHWIN Nepuof kak MOXHO GbiCTpee, a c APYyroi - 4Tobbl He
JonyckaTb CyLecTBEHHOro nepesapsaga 6arapemu.

Mepe3apsiy, Bbi3biBaeT ra3oBblAeNEHNE U, KaKk pe3ynbTaT, — pacxoj Bofbl B OTKPbITbIX TUNax akkyMy-
natopos. MNpu nepesapsage CBUHLOBO-KACIOTHbIX akKyMy/ATOPOB C Perynpylowmmi KnanaHaMmm npoucxo-
ONT MeHbLUNIA pacxof BoAbl, HO YBeNNYMBaeTCs BblgeneHne Tenna.

O6bIYHO MakcMMasibHOE HanpshkeHue 3apsifa cocTaBnseT 2.4 B onA CBMHLOBO-KMCNOTHbIX 6aTapeii u
1,55 B gns Hukenb-kagMueBbiX 6atapeil OTKPbITOro Tuna (B pacyeTe Ha OAVH akKyMynsTop) Npu aTalOHHOM
TemnepaTtype, ykasaHHOW npoussoguTeneM. HekoTopble KOHTponnepbl 3apsfa akkymynsaTopHbiX 6aTtapeit
NO3BOAIOT NPEBbILLATL 3TV 3HAYEHUSA HA KOPOTKOE BPEeMS C Lie/blo BbIpaBHUBAHUS HANPSXXEHUS Ha akKyMy-
natopax wan Ans 6bICTPOR nofsapagku. 4ns Apyrux Tunos 6aTapei aTv 3Ha4YeHUs [O/MKHbI AaBaTbCsA Npo-
N3BOAMTENEM aKkKymMy/nsaTopoB. Ecnm Temnepatypa paboTbl 6atapei CylwecTBeHHO OT/IMYaeTcsl OT 3TasloH-
HOW TemnepaTypsbl, AO/HKHA UCMONb30BATLCA KOMMEHCAUMSA HanpshKeHna 3apsfa B COOTBETCTBUM C UHCTPYK-
LMAMY NPOM3BOAUTENS aKKyMYNSTOPOB.

OXunpaemblit CPOK CNYXO6bl akKyMyNSATOPHbIX 6atapeli B (hOTO3/EKTPMUECKMX CUCTEMAX, Jaxe pery-
NAPHO HaxoAsLencs B COCTOAHUN, 6/IM3KOM K COCTOSTHUIO MOJTHOM 3apsXeHHOCTU. MOXET B6bITb 3HAUNTENLHO
MeHbLLE, YeM 3asiBMIEHHbI CPOK CNYXObl akKyMy/nAaTOpPHbIX 6atapei, paboTawwmx B 06bIY4HOM BydepHOM
pexume.

4.4.7 Mepuo NpoOAO/IXUTENbHOU HU3KOU CTENEeHN 3apsSXKEHHOCTU

B nepuofbl HW3KOrO YPOBHS COJTHEYHOTO W3MyYEHWS 3Hepruu, NpousBefeHHol (HOTO31eKTPUYEeCcKon
6atapeeil, MOXeT 6bITb HEeOCTATOYHO, YTOGbI NOSIHOCTbLIO 3apPAANTL akKKyMynATOpHYI0 6atapeto. CocTosiHue
3apaga 6yneT yMeHbllaTbCs, U UMKAMpOBaHue 6GyAeT MpOoMCXOAWTb NPU HU3KOW CTENeHU 3apsXeHHOCTW.
Hu3knit ypoBeHb BbIXOAa 3HEPrMm Ha hoTorasibBaHNYECKOM 3/1eMeHTe MOXeT ObiTb pe3ynbTatom reorpa-
hnuyeckoro pacrnosioXeHns B cOYeTaHWM C 3MMHUM NepPUoAOM, NAOTHOW 061a4YHOCTbIO, AOXAAMMN UAW CU/Tb-
HbIM 3arpsi3HeHneM camoii 6atapen.

4.4.8 PaccnoeHue anekrponuta

B CBMHL0BO-KMCOTHBIX aKKyMyNsiTOPHbIX 6aTapesx MOXeT Mpou3oNTW paccroeHve anektponuta. B
CBVHLIOBO-KMC/NOTHbIX aKKyMynaTopax OTKPbITOrO TWNa pacc/loeHUs 31eKTPOosmMTa MOXHO u3bexarb nytem
nepemMellnBaHns 3NeKTpoNuTa WAM NepuoMyeckoro nepesapsga npu akcnayatauymn. B cBMHLOBO-
KNCMOTHBIX akKyMy/IATOPHbIX 6aTapesix ¢ NpeAoXpaHuTesibHbIM KnanaHoM Pacc/oeHus 3/1eKTPoanTa MOXHO
nsbexarb 6n1arofaps KOHCTPYKUMU UK IKCnayaTaumeli X B COOTBETCTBUM C MHCTPYKL e Npon3BoauTens.

4.4.9 XpaHeHue

XpaHeHune f0MKHO OCYLLEeCTBNATLCA B COOTBETCTBUM C pekoMeHAauuamu npovussogutens. Mpu oteyT-
CTBUW TaKOW MHhOpMaLMN CPOK XPAHEHUS MOXET ObiTb OLEHEH B COOTBETCTBUM C KIMMATUYECKUMU YCNOBU-
AMU, YKa3aHHbIMK B Tabnuue 1

Ta6nuua 1- lMNpeaenbHble 3HaYEHNS AN YCIOBUI XPaHEHUS akKyMY/NSTOPHbIX 6aTapeii, npuMeHseMblie B
(hOTO3NEKTPNUECKNX IHEPTETUHECKNX CUCTEMAX

Tvn 6atapen [vanas3oH Temneparyp. BnaxHocTtb CpokK xpaHeHus 6atapeli
-c %
C 3/1eKTPOSIUTOM 6e3 anexTponuTa
CBUWHL,0BO-KUC/IOTHbIE oT -20 O +40 <90 [o 12 mecsues, B 3aBu- 1-2 roga
CMMOCTM OT KOHCTPYK-  (Cyxo3apsiXeHHble)
TMBa
HmKenb-kagmneBble o1 -20 go +50 <90 [0 6 mecsues 1-3 ropga
(namenbHble nnacTu-  (CTaHAapTHbIA anek- (NoNHOCTLIO  paspsxkeH-
Hbl) TPOAUT) HbIi. OCYWEHHbIVi U 3a-
KyNOPEHHbI)
oT -40 pgo +50
(anekTponuT BbICO-
KOV NNOTHOCTH)
Hvkenb-metann- oT -40 go +50 <90 0o 6 mecsues He npumeHseTtcs
rmapuaHble
JINTUIA-NOHHbIE o7 -20 go +50 <90 [0 12 mecsaues He npumeHnseTtcs
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TOuYHblE 3HAYEHUS YCNIOBUIA XpaHEHUS AO/MKHbI ObITb COr/TacoBaHbl C NPOM3BOAUTENEM.

CBUWHLIOBO-KMCNOTHbIE U HUKE/b-KAAMUEBbIE aKKyMY/IATOPHbIE 6aTtapen ¢ 3N1eKTPOSIMTOM [0/DKHbI CTa-
BUTbCA Ha XpaHeHne B 3apsKeHHOM COCTOSAHUW.

MoTepu eMKOCTN akKyMynsiTOPHbIX 6aTapeii MOryT BO3HVKHYTb B pe3yfnbTarte BO3AEWCTBUS Ha HUX Bbl-
COKOW TemnepaTypbl 1 BAAXHOCTU BO BPEMSI XpaHEHUS.

TemnepaTypa akkyMynaTOpPHON 6aTapeun, XxpaHaleincs B KOHTeliHepe nog NPAMbIMUA COMTHEYHbIMU NY-
Yyamu, MoxeT nodHATbesA Ao 60°C u 6onee B AHEBHOe Bpems. Bbi6op mecTa XpaHeHus npu OTCYTCTBUM Nps-
MOrO CO/IHEYHOrO U3/yYEeHUs N OXNaXAeHNe NMOMOryT n3bexarb 3TOro pucka.

4.4.10Pabouasn Temnepartypa

[vanasoH pabouynx Temnepatyp B MecTe aKcrsyaTaunm akkyMynsaTOpHbIX 6aTapei SBnseTcs BaXHbIM
hakTopoM 415 ux Bbibopa N OXMAaemoro cpoka cnyxoébl (cMm. M3K 60721-1 ana onpefeneHuns kaumatuye-
CKUX YC/I0BWIA).

[lomxHbl 6bITb COBMIOAEHbI pEKOMeHAauMM npovsBoguTeneli Ansa paboumx Temnepartyp v BAaXHOCTH.
Mpn OTCYTCTBMM Takoi MHOpPMaLMU ANS OLEHKM AOMYCTUMbIX pabouymx TemnepaTtyp W BAAXHOCTU MOryT
OblTb MCMO/Ib30BaHbI AaHHbIe, yka3aHHble B Tabnuue 2.

Tab6nuya 2 - lNpefenbHble 3HAUYEHNUS YCNOBUIA aKCMyaTaunm akkyMynsaTOpPHbIX GaTtapeil, npumeHsiembix 8
hOTO3N1EKTPUUECKNX BHEPreTUYEeCKNX cuctemax

Twvin 6aTapen [unana3oH Temneparyp. BnaxHocTb.
'C b
CBUVHL,0BO-KNUC/IOTHbIE Or -15 [0 +40 <90
Hwukenb-kagmuesble o1 -20 go +45 <90

(cTaHpapTHbLIA 3NeKTPONUT)

Hwukenb-kagmuesble oT - 40 fo +45 <90
(3NeKTPONT BbICOKO NIOTHOCTH)

Huvkenb-meTtannrunapuiHole oT - 20 go +45 <90
NINTWii-noHHbIE 1 Npoune JlonxHbl 6bITb COracoBaHbl ¢ Npo- [lomkHbI 6bITh COrnacoBaHbl ¢ Npo-
n3soguTenem N3BOANTENBM

LnAa akcnnyaTtauun BHe yKasaHHbIX AMana3oHoB Temnepartyp HeO6XO0AMMO NPOKOHCYNbTUPOBATHLCA C
npovsBoauTenem.

Cpok cny6bl akkyMynsiTOpPHbIX 6aTapeil 06bIYHO yMeHbLUaeTCcs C pOCTOM paboueil Temnepartypbl.

Huskne TemnepaTypbl NPUBOASAT K CHXEHWIO TOKOB pa3psga U oTAaBaemMoi Npu paspsge eMKocTu ak-
KYMYNATOPHbIX 6aTapeit. s nonyyeHns foNOAHUTENbHON nHhopmauun Heo6XxoAMMO NPOBOANTL KOHCY/b-
Tauuu ¢ npovssoanTenem.

4.4.11 KoHTponb 3apaja

Upe3mepHblii Nepe3apsf He NPUBOAUT K YBE/IMYEHUIO SHEPrUM B akkyMynsTopHoli 6aTapee. Bmecto
3TOro nepesapsaj Bbi3biBAeT MOBbILIEHVWE pacxofa BOAbl B OTKPbITbIX akKyMynsaTOPHbIX 6artapesx u npuso-
ONT K YMEHbLUEHNIO BPEMEHHbIX MHTEPBAsIOB Mexay 06CnyxuBaHuem. Kpome Toro, B CBMHLOBO-KNC/IOTHbIX
akkymynsitopax ¢ nNpefoxpaHuTesibHbIM KnanaHoM yMeHblueHne obbema 3/1eKTponnTa Bbi3blBaeT ee ocy-
LIeHVe. YTO NpuBeAeT K MOTepe eMKOCTU U Neperpesy.

Mepesapaaa MOXHO nM3bexaTb NpU MCMOMb30BaHUM NPaBUIbHO NOLOGPAHHOrO KOHTpoOsIepa 3apsaja.
BONbLIMHCTBO CUCTEM C HEBOAHBLIM 3NEKTPONIUTOM, Takne Kak NMMTUA-UOHHbIE W aHaNOTMYHble UM, He MOryT
nogsepratbca nepesapsgy 6e3 Heo6paTUMbIX NOCNEACTBUN, CBA3AHHBIX C paspyLUeHNeM Wi BO3HUKHOBE-
HMeM npo6nem no 6esonacHocTu. Takne 6aTapen 06bIYHO MOCTABAAKTCA coBMecTHO ¢ CKY (cuctemamu
KOHTPONS ¥ ynpaBneHuns), KOTOpble HE3aBWCUMMO OT KOHTposlepa 3apsaa npefoxpaHsatoT 6aTapeto oT BO3-
MOXHOr0 nepesapsaaa.

Mpu onpeseneHun nNapaMeTpoB KOHTPOIEepa AO/MKHbI YUATIBATHCA OCOBEHHOCTM KOHCTPYKUuK ¢ho-
TO3NEKTPUYECKOW CUCTEMbI, Harpysku, TemnepaTtypbl U APYrUX KPUTUYHBIX ONA aKKyMynAaTOPHOW Gatapeu
3HaYeHUn B COOTBETCTBUN C PEKOMEHAALNAMN NMPOUN3BOANTENS.
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OTKpbITble CBUHLIOBO-KAC/IOTHbIE U HUKE/b-KaAMUEBbIE aKKyMyNsTOPbl, B TOM 4MC/e C YacTUYHOW pe-
KOMGWHaLmeli rasa, AO/MKHbI UMETb KOIMYEeCTBO 3/1eKTPONUTA, AOCTATOYHOE A1 BCEro BPEMEHU 3Kcnya-
TaumMm fo pernameHTHbIX paboT. OnA [OCTMXEHUS 0XUAAEMOro Cpoka CNyXObl CBUHLLOBO-KNCMNOTHbLIX akKy-
MYNATOPHbIX 6aTapeil ¢ nNpefoxXxpaHuTesibHbIM KnanaHoM AOJ/HKEH TuiaTeslbHO KOHTPO/MpoBaThbCA nepesa-
pag.

Pacxog BoAbl n3mepseTcs B TeYeHue Lukna ucnbitaHuii (M. 8.4.6), 1 AaHHble MOryT 6bITb UCNOMbL30-
BaHbl BMeCTe C MHhopMauuneli 0 KOHCTPYKUUWM CUCTEMbI AN OLEHKU BPEMEHHbIX UHTEpPBasioB Mexay 06-
CNYXXUBAHUAMU.

4.4.12 dusmyeckasa sawmra

Heob6xoAnmMo npeanpuHATL Mepbl MO (M3NYeckoi 3aluTe akkyMynsaTOpHOW 6atapen oT Hebnaronpu-
ATHBIX (PU3NYECKUX BO3AENCTBUIA:

- HepaBHOMEPHOTrO pasorpeBa W HeJOoNyCTUMbIX 3HAYeHWI TemnepaTyp;
- NpAMBbIX flyyelt (ynbTpacrnoneTosoe n3nyyeHue);

- MbINV N NEecKa,;

- B3pbIBOONACHO cpegpl;

- 3aTONNEeHNs, KOHAEeHcaLUVM BOASHbIX NapoB 1 6pbI3r CONeHo BOAbI;

- 3eMneTpsiceHus;

- yAapos v Bubpauumn (0cobeHHO BO BpeMs TPaHCMNOPTUPOBKM).

5 O6uwue TpeboBaHUsA

5.1 MexaHunyeckaa NPOYHOCTb

AKKyMyNsiTOpHble 6aTtapen A5 POTO3NEKTPUUECKUX CUCTEM A0/DKHbI ObiTb CNPOEKTMPOBaHbI TakK. YTo-
6bl MPOTMBOCTOATH MEXAHUYECKAM Harpyskam npu TPpaHCMOPTUPOBKE M MOrpy304HO-Pas3rpy304HbIX paboTax,
NPUMHMMasn BO BHUMaHWe, 4To ycTaHOBKa ®PIC MOXET CONPOBOXAATHCA TPAHCNOPTMPOBKOW MO NAOXUM 40pPO-
raMm v NpoBOAMTHLCA HEKBaUMULUPOBAHHLIM MEepPcoHasioM. [N TpaHCNOPTUPOBKU MO NepeceyvyeHHoil MecT-
HOCTY [0J/1KHA MCNOJIb30BaTLCA AOMNOMHUTENIbHAA YNakoBKka Uau 3awmra.

Oco6yl0 OCTOPOXHOCTb HEOOX0AMMO cobnogatb nNpu obpalieHun ¢ baTapesMu, BbIHYTbIMU U3 yna-
KOBKM. [lo/HKHa CTPOro coba4artbC MHCTPYKLMM NPON3BOAUTENS.

B cnyuae Hannuua cneyudmyeckmx TpeboBaHMin B OTHOLEHUY (DU3NYECKOro BO3AENCTBUSA, TakMX Kak
3emneTpsiceHve, yaapbl 1 Bubpauuns, OHU AODKHbI OblTb OFOBOPEHbI OTAENBHO UAN [0/KHA ObITb CCbIIKa Ha
COOTBETCTBYHOLMI CTaHAapT.

5.2 3dphbekTMBHOCTL 3apsaga

OdheKkTUBHOCTL 3apsaga npefcrasnseT CO60W COOTHOLIEHWE MeXAy KO/IMYeCTBOM 3NeKTpU4ecTBa,
OTAAHHOT0 akKyMy/nATOPOM Wn akkyMy/nsiTOPHON G6aTtapeeit B npouecce paspaga, U KoM4ecTBOM 3N1eKTpu-
yecTBa. Heo6XoAMMOro AN BOCCTAHOB/IEHUS NEpPBOHAYasIbHOTO COCTOSIHUA 3apsfja npu onpefesieHHbIX
ycnosusx (cm. M3K 60050-482-2011, 482-05-39).

MpumeyaHune - KonmyecTBO 3NeKTpMyecTBa BblpaxaeTcsi B amnep-yacax (Au).
Mpy OTCYTCTBUM AaHHbIX NPOU3BOAUTENSA aKKyMyNSiTOPHOI 6atapen MOXeT 6biTb MCMOMb30BaHa Opu-
eHTUpoBoYHasa ahheKTUBHOCTL 3apsija, NpuBedeHHas B Tabavue 3.

Ta6nunua 3- OdhheKTUBHOCTL 3apsaaa NPy pasInYHbIX COCTOAHUAX 3apsfa Npu HOpPMaslbHOW TemnepaTtype u exe-
[LHEBHOIi rny6uHe paspsiga MeHee 20% OT HOMUHA/IbHO EMKOCTH

CTeneHb 3apsXeHHOCTH A hekTUBHOCTL A hekTuBHOCTL O heKTUBHOCTbL
(C3). CBUHLLOBO-KMCNOTHbIX 3KCYMyNAaTO- MMKeNb-KaZiMUeBbIX akKyMyns* NUTUA-MOHHBIX akKymyns-
*4 pos. ToposB, TOpPOB.
% % %
90 >85 >80 » 95
75 >90 >90 » 95
<50 >95 >95 » 95
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5.3 3awmTa oT rny6b0oKoro paspsga

CBWHL,0BO-KNC/OTHbIE aKKyMYNSiTOPHble Gatapen A0o/MKHbl 6blTh 3alMueHbl OT ry6okoro paspsaa,
4yTo6bI M3bEexaTb MOTEPUM EMKOCTW K3-3a HeobpaTtumoi cynbdarauun unu naccusauun. 370 MOXeT ObiTb
[OCTUTHYTO C MOMOLLbI CUCTEMbI, KOTOpas KOHTPO/IMPYET HanpshkeHne 6aTapen M aBTOMATUYECKU OTK/I0-
yaeT 6aTapeto, Npexae Yem oHa AOCTUTHET CBOe MakcuMasibHOW rny6uHbl paspsiga (CM. pekoMeHzauum
npousBoauTens).

Huvkenb-kafiMUeBble akKyMy/ISiTOPHble GaTtapen OTKPbITOro TuMa U C YaCTMYHOW ra3oBoli pekoMGUHa-
umelt 06blYHO He TPeBGYHT TaKoro TUna 3almuThbl.

B OoTHOWeEHUN ApyrMx TUNOB akKyMynsaTOPOB HEOGXOAMMO cflefoBaTb pPekoMeHAaLusiM NpousBoauTe-

ne.
5.4 MapkupoBka

MapkupoBka akkyMynsiTOPOB W akKyMynsiTOPHbIX 6Gatapeil [o/XHa COOTBETCTBOBaTb TPe6GOBaHWAM
cTaHAapToB, NepPeyYnCneHHbIX B 7.2.

5.5 be3onacHoCTb

Mpy TPaHCMOPTUPOBKE, MOHTAXe, BBOAE B 3KCM/yaTauuio, aKCMayaTauum, o6CayXuBaHun, BbiBoge U3
3KcnyaTaumm 1 yTunmsaummu AoskHbI CTPOro co6/1t0AaThCsl BCE NMPYMEHUMbIE HOPMbI 1 NpaBuia MeCTHOTO
3aKOHOAATE/NIbCTBA, @ TAKKEe COOTBETCTBYIOLME VUHCTPYKLUMM NPEeAnpUATUA-NPOU3BOANTENS.

5.6 lokymeHTauunsa

MpeanpusTue-npon3BoanTeb AO/KHO 0becneynTb nNpegocTaBfeHne AOKyMeHTaLuun, pernaMeHTmpy-
loLeli TpaHCNOPTUPOBKY, MOHTaX, BBOJA B 3KCMyaTaluMio, 3KCn/yaTauuio, 06CyXMBaHME, BbIBOA U3 3KC-
nayarauum n yTunmnsauuio akkyMyaTopoB 1 6atapeii, npyuMeHsieMbix B coctaBe ®3C.

MpeanpusTue-npon3BoanTeb A40/HKHO U3BELaTb NOTPEOUTENS, UMEIOTCA N cneyunasnbHble TpeboBa-
HMSA K NMepBOHaYas/lbHOWN 3apsaKe akKyMynsaTOpPOB U akkyMy/SATOPHbIX 6aTapeii, Korga UCTOYHUKOM 3HEepruun
ABNAETCA uckumtensHo ¢3C.

6 ®YHKUMNOHa/IbHbIE XapaKTepuCcTUKn

AKKYMYNATOpHblE 6aTapen [0MXHbl OblTb OXapakTepnu3oBaHbl CneayoWwumMmmn BemymHaMu:
* HOMUHA/NbLHOW eMKOCTb (CcM. 8.1);
* CNMOCOBHOCTBIO K LMTUPOBaHUIO (CM. 8.2):
- COXpaHHOCTbI0 3apsaga (cMm. 8.3):
* CNOCOBGHOCTLIO K LUTUPOBAHUIO NpU NpUMeHeHun B ®3C (aKcTpemasibHble YCnoBus) (CM. 8.4).

7 O6ume ycroBusi UCMbITaHNA

7.1 TOYHOCTb U3MepeHUi

Mpy MCNbITAHUAX akKyMyNSATOPHbIX 6aTapeil u3mMepuTesibHble NPUMBOpPbI AO/MKHBI 06GecneynBaTb TOM-
HOCTb M3MEPEHUIA B COOTBETCTBUM C TPe6OBaHNSIMN CTaHAAPTOB, MEPEYUCIEHHBIX B 7.2.

Mpn6opbl AOMKHBI PEFYNSPHO NoABepraTbCs NoBepke ANa obecneveHuss knacca TOYHOCTH, yKasaHHOM
B CcTaHpaprtax B 7.2.

7.2 MofroToBka U 06CNYXMBaHWE UCNbITATEIbHLIX 06pa3L0B

O6pasubl 4Nna UCNblTaHWUii AO/MKHbI ObiTb NOATOTOB/IEHbI B COOTBETCTBMM C YCTaHOBMEHHbIMK Tpebo-
BaHWAMU Cneaylomx ctTaHaapTos:

M3K 60896-11 ansa cTtauymoHapHbIX CBUHLOBO-KUCIOTHbBIX akKyMy/IAaTOPHbIX 6aTapeil (OTKpbITOro TMna):

M3K 60896-21 ANs cTaLMOHAapHbIX CBUHLOBO-KMCMOTHBLIX akKyMYNATOPHbIX 6atapei (C npefoxpaHu-
Te/bHbIM KnanaHom):

M3K 61056-1 Ana nopTaTMBHbLIX CBUHLLOBO-KUCNOTHBIX aKKyMynsTOpHbIX 6artapeli (C npepoxpaHu-
TesIbHbIM KnanaHom):

M3K 60622 N repMeTUYHbIX HUKe/b-KaMUEBbIX akKyMynAaTOPOB:

M3K 60623 a1 HUKeNb-KaAMUEBBLIX akKyMyATOPOB OTKPLITOro TuMna:

M3K 62259 fns npu3mMaTUYecKUX HUKeNb-KaAMNEBbIX akKyMy/IATOPOB C pekoM6uHaumel rasa:
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M3K 61951-1 ana nopTaTUBHBIX HUKE/Ib-KaAMUEBbLIX akKyMynATOPOB;

M3K 61951-2 onA nopTaTUBHbIX HUKETbMETaNArMApPUAHbIX akkyMynsaTopos;

M3K 61960 a1 nopTaTUBHbLIX TATUA-UOHHBIX GaTapeii.

B cnyuyae oTcyTCTBMSA B AAHHbIX AOKYMEHTaX HEOOXOAUMbIX AaHHbIX crefdyeT Nosb30BaTbCHA MHCTPYK-
LumaAMY nponsBoguTenei.

8 MeToapbl UcnbITaHWi

8.1 HoMMHanbHas emMKoCTb

O6pasybl 418 UCNbITAHWIA JOMKHbI GbITb MOATOTOB/IEHbI B COOTBETCTBMM C TpeboBaHWAMK cTaHfap-
TOB, NePEeYnNCsIeHHbIX B 7.2.

McnbiTaHns 415 NpoBEPKM HOMUHa/IbHOV €MKOCTH NPOoBOAAT Npu Tokax paspsaga 0.2 { (A) Ana HUkenb-
KaAMWEBbIX. HUKENb METaNNTUAPUAHBIX U IMTUA-NOHHbIX akKyMynaTOpHbIX 6atapeit n /,0(A) s CBMHLOBO-
KNCNOTHbIX akKyMynATOPHbIX 6aTapei n 6aTtapeit Apyrnx TWNOB B COOTBETCTBUM C AaHHbIMU Tabnuubl 4 n
COOTBETCTBYIOLUUX MYHKTOB NMPYMEHUMbIX CTaHAAPTOB, NEPEUNC/IEHHbIX B 7.2.

Mpu nNpoBefeHUN WCMbITaHW Ha AIUTENbHBIX PeXnMax eMKOCTb A0/KHa OblTb onpefesieHa B COOT-
BETCTBMM C Tabnuuen 4 Ha pa3pagHbix Tokax /,20(A) N COOTBETCTBYIOLMNX MYHKTOB NMPUMEHUMbIX CTaHAap-
TOB. MEPEUNCIEHHbIX B 7.2.

3apsag ocylecTBnseTca B COOTBETCTBUM C TPeOOBAHUAMU COOTBETCTBYHOLLMX MYHKTOB MPUMEHUMbIX
cTaHgapToB, NepeyncneHHbIX B 7.2.

Tab6nuuya 4 — TunuyHas eMKOCTb akKyMyNnATOPHbIX 6aTapeii Npu ux NPUMEHEHUN B (DOTOINEKTPUYECKUX SHEPreTU-
4yeckux cuctemax

EMKOCTb, Tok. A AnuTenbHOCTL KoHeyHoe HanpsxeHue akkymynsa-
Au paspsaga, 4 Topa. B'akkymynsatop
CBWHLO0BO- Hukenb-kagmueabie. NuKenb- CBWUHL,0BO- nmKenb-
KNCNOTHbIE veTtanwnapuamme N NUTUR-UOHHbIE KNCNOTHbIE KagMueBble
Cus 1reB 120 120 1.85 1.00
Co Ao . 10 1.80 ,
Ck - 0.2* 5 - 1.00

MpumeyvaHune - O603HauyeHUs cm. Tabnauyy 1.
Ans apyrmx Tunos 6atapeil Npou3BoAWUTENb AO/MKEH NPeAoCTaBUTb, MO KpaiiHeli mepe. C,IB 1 COOTBETCTBYIO-
L0 BE/IMYMHY KOHEYHOrO HanpsXeHUs akkymynaTopa npu paspsge.

8.2 PecypcHble ucnbliTaHusa

O6pasubl AN UCMbITAHUI JOMKHBI LUKAMPOBATLCA B COOTBETCTBUM C TPe6GOBaHUSIMU COOTBETCTBYHO-
WMX NYHKTOB MPUMEHUMbIX CTAHAAPTOB (MPU UX HAIMYNK), NEPEUNCTIEHHBIX B 7.2.

8.3 CoxpaHHOCTb 3apsaga

WcnbiTaHna 6aTapeil Ha COXpaHHOCTL 3apsAa NPOBOASTCA B COOTBETCTBUM C TPe6GOBaHUSIMU COOTBET-
CTBYIOLLMX MYHKTOB NPUMEHUMbIX CTAHAAPTOB (MPW UX HANUYUK), NepeUUCIeHHbIX B 7.2.

8.4 PecypcHble  MCMbITaHUSi  NpU  NPUMEHeHUM B (POTOINEKTPUYECKMX  cCUCTeMax
(aKcTpemasnbHbie ycnoBus)

8.4.1 O6wue 3amevaHus

B (hOTO3NEKTPUYECKUX CUCTEMAX aKKyMy/IsiTOpPHble GaTapeun nogeeprawTcs 60MbWNM KOSMyecTBam
MasiblX LMKMNOB, HO MNPV PasfinyHbIX COCTOSHUSIX 3apsKeHHOCTU. VcnbiTaHus, onucaHHble Huxe, paspaboTa-
Hbl 41 UMUTALMKU 3KCNyaTauum B 3KCTpeMasibHbIX ycroBusix. batapen npu temnepatype +40 °C noasep-
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raloT HEeCKOJIbKMUM KOMOMHALMSIM pas3psfHO-3apsiaHbIX LMKIOB, KaXAblii U3 KOTOPbIX COCTOUT U3 50 LUK/I0B
MpU HU3KOI CTeNeHn 3apaxeHHocTu (3Tan A) n 100 LMKIOB NpY BbICOKOM CTENEeHM 3apaXeHHocTU (aTan B).

MpumeuaHune - OpgHa COBOKYNHOCTb U3 150 TakMx KOMGMHaAUW 3KBUBa/IEHTHA Mpubau3nTenbHo 1 rogy
akcnnyatauun ®3C B peasbHbIX YCNOBUAX.

AKKYMYNATOpbl Unn 6aTtapen A0/MKHbI COOTBETCTBOBATL TPEGOBAHUAM HUXKENPUBEAEHHbIX UCTIbITAHWN,
UMUTUPYOLWKX paboTy ®3C.

a) obpasupbl A5 UCMbITAHWA JO/DKHBI O6bITh BbIGPaHbI, MOArOTOB/EHbLI U YCTAHOB/EHbI B COOTBETCTBUN
C TpeboBaHUAMU NPUMEHUMbIX CTAHAAPTOB, NEPEeYNCNEHHbIX B 7.2;

b) UCNbITaHUS AO/MKHbI NPOBOAUTCA Ha 6aTapesx, COCTOAWMX U3 TaKOro Ynca akkymynsTopos, YTOObI
ee HanpsbkeHue 6bi10 > 12 B;

C) UCMbITAHUS AOMKHbI MPOBOAUTLCA Ha 6aTapesix, NPoweALWwmnX UCNbITaHUs Mo NPOBEPKE eMKOCTU Mo
8.1 1 nokasaBLUNX BE/IMYNHY eMKOCTU He HVXe HOMUHA/bHOI;

d) nepep npoBeAeHNEM MCNbITaHWi 6aTapen AO/MKHbI GbITb MOTHOCTHIO 3apPSKEHbI;

€) akKyMynsiTopHble 6aTapen nomeLaT B kamepy ¢ TemnepaTypoil +40X + 3 X U BblAepxnBalT B
TeyeHne 16 4acos;

f) B npouecce ncnbiTaHnii Ha atanax A u B nogaepxusaeTtcs Temnepartypa akkymMynsaToOpHbIX 6atapei
+4<[C+ 3X.

8.4.2 3T1an A: manble LUKNbl NPU HU3KOM COCTOSHUU 3apsXeHHOCTU (cM. Tabnuuy 5)

8.4.2.1 Hukenb-kagmMuneBble, HUKeNb-MeTaNNrTuApuaHbIe W NUTUA-NOHHbIE aKKyMYyNATOPHbIe
6artapeu

a) Paspsagutb 6atapen Tokom 0.1 /, (A) B TeueHue 9 u;

b) 3apagutb TokoM 1.03 i (A) B TeueHue 3 y;

¢) Paspagutb Tokom 0.1 J(A) B TeyeHue 3 u.

8.4.2.2 CBMHLLOBO-KUC/IOTHbIE M NpOYne akKkyMynsaTopHble 6aTapeun

a) Pa3psagnTtb 6atapeun Tokom /10(A) B TeueHue 9 y;

b) 3apAaaute Tokom 1.03 /10(A) B TeueHue 3 u;

c) Pa3paguTb Tokom /10(A) B TeuyeHue 3 u.

[ns 06oux TMNOB akKyMynATOPHbIX 6aTapeii NOBTOPUTL NYHKThI &) U c) 49 pas.

Mo 3aBepLIeHnto NyHKTa c) B 49-i pa3. NOMIHOCTbIO 3apAANTL akKyMy/IATOPHbIe 6aTapen nNpu Temnepa-
Type +40X = 3 X B COOTBETCTBUM C TPEHOBAHMAMU NPON3BOAUTENS U NEPERTH Kk aTany B.

Ta6nwuya 5- 3tan A. Manbie UMK/bl NPY HU3KOW CTENEHUN 3apPSKEHHOCTN

MyHKT Mpoponxu- Mpoponxu- Tok. A
psapa, v psaa, 4 Hukenb-kagmunessble. CBUHLOBO-KUC/IOTHbIE U NpoYMne
HUKeNb-MEeTaNNTUAPNAHbIE U NUTUI- 6atapeu
WOHHble GaTapen
a) 9 0.1 A Jlo
b) 3 1.03 A 1.03/,0
) 3 0.1 A Ac

MOBTOPUTL NYHKTHI b) 1 ¢) 49 pas. NOMHOCTLIO 3apsAANUTL akKyMynaTOpHbIE 6aTapen u nepeitn k atany B.

8.4.3 Otan B: manble ynkabl NPU HU3KOM COCTOSAHMK 3apsga (cMm. Tabnuuy 6)

Hukenb-kagMueBble, HUKeNb-MeTaIITUAPUAHbIE N NTUTUI-VOHHBIE aKKyMyNsSTOpHble 6aTapen:

a) Paspsagute 6atapen Tokom 0.125 A(A) B TeueHme 2 y;

b) 3apaantb Tokom 0.1 /, (A) A0 AOCTMXKEHUS HANPSXEHUS A1 HUKENb-KAAMUEBBIX aKKyMynsTOPOB OT-
kpbiToro Tvna 1.55 B/akkymynatop (ecnu vHOe He yCTaHOB/IEHO Mpou3BoAuTenieM), 3ateM 3apaguTb npu
nogfepXaHun 3TOro HanpshkeHus [0 obuwero BpemMeHn 3apsga 6 yacos. [na HUKeNb-MeTannrmapuaHbix 1
NNTWIA-MOHHBIX BaTapeli 3HaueHus, orpaHnyMBaloLL e MakcuManbHoe 6e3onacHoe HanpshxeHve npu 3apsage,
[OMKHBI 6bITb OrOBOPEHbI Npon3BoOANTENEM baTapeil.

CBUWHLLOBO-KNCNOTHbIE 1 NPOYME akKyMysaTOpHble 6aTapeun:
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a) Pa3psagnTtb 6aTapen Tokom 1,25 1xo (A) B TeueHue 2 y;

b) 3apaantb TokoM /,0(A) [0 OOCTMXEHUA HanpsbKeHUs 718 CBUHLO0BO-KUC/IOTHBIX akKyMynsiTopoB
2.4 BlakxymynaTtop (ecnum nHoe He yCTaHOBJ/IEHO NPou3BOAUTENEM), 3aTEM 3apAAUTb NPU NoAdepXaHum aTo-
ro HanpsbkeHusa fo obuiero BpeMeHn 3apsga 6 yacos. [lns 6aTapelt Apyrux TUMNOB 3HAYEHUS, OrpaHM4YMBa-
Iowme mMakcumasibHoe 6e3onacHoe HarnpshkeHne npu 3apsage, AO0/HKHbl 6biTb OroBOpeHbl NpousBoauTesiem
6arapeii.

[ns 060mx TUNOB akKyMyATOPHbIX 6aTapeil NOBTOPUTbL NyHKTbI &) 1 b) 99 pas.

Mo 3aBepLueHnt0 NyHKTa b) B 99-ii pas. BbINOMHUTL 3aMepP EMKOCTU B COOTBETCTBUM C 8.4.4.

Tab6nuuya 6 - 3tan B. Manbie LuK/Ibl NPW BbICOKOW CTEMEHN 3apsXXEHHOCTU

MyHKT Mpopgonxu- Mpoponxu- Tok. A
TeNbHOCTbL pas- TCNbNOCTH 3a*
psafa. d paAa, 4 Hukenb-kagmuesble, CBUHLOBO-KNCNOTHbIE U NpoUne
HUKeNb-MeTannrugpHAHbIC U NUTUKN- 6aTape|/|

MOHHbIEe GaTapeu
a) 2 0.125 A 1,25 10
b 6 01A ho

MoBTOPUTbL NYHKTHI &) 1 b) 99 pas.

3HavyeHus, orpaHnuumBaloLLIne MakCumMasbHOe HanpshkeHne npu 3apsge akkyMynssTopHbiX 6atapei (B nepecuye-
Te Ha 1 akkymynsatop), coctaBnsoT 1.55 B ANs HUXeNb-kagMUEBbIX akKyMyIsiTOPOB OTKPbITOro Tuna. 2.4 B Ans cBUH-
LLOBO-KNC/IOTHBIX. €C/IN UHOE He YyCTaHOBNEHO nponssoguTenem. [ina 6arapei 4pyrux TMNOB 3HAYEHUS [O/MKHbI ObITh
OroBopeHbl Npon3soguTenem 6atapei.

8.4.4 MpoBepKa eMKoCTH

a) Mo 3aBeplueHnio aTana B akkyMynATOpHYl0 6atapetd Heo6XoAMMO 0XNaanTb NPU NPOAO/IHKEHUN 3a-
psfa [0 3HayeHua Temnepartypbl, YCTaHOBJIEHHOIO A4/ onpejeneHnss eMKOCT! B MPUMEHUMOM cTaHgapTe,
M3 yucna nepeyncrieHHblX B 7.2, 1 3aTeM 6aTapelo BblgepxaTb Ha 3TOM YpOBHe TemnepaTypbl B TeyeHue
16 vacos;

b) OnpenenexHve emkocT 6aTapeli NPOBOAUTL Ha TOKax paspsga

0.2 AOns HUKeNb-kagMUEBbIX U HUKeb-MeTairapuaHslix 4o E. = 1.00 B n

0.2 /, ANA NUTUA-UOHHBIX A0 3HaYeHus E,, ycTaHOB/IEHHOTO NPOU3BOANTENEM

/,0 N5 CBUHL,0BO-KUCOTHLIX A0 E, = 1.80 B n

Ao ansa npounx TMNOB 6aTapeil 4o 3HauyeHns E«. ycTaHOBNEHHOrO NPon3BOAUTENIEM.

MpumMeuaHue- J— KONNYECTBO aKKyMy/ISiTOPOB B 6aTapee. E, - KoHEUYHOe HanpsbkeHue paspsiga B pac-
ueTe Ha 1 akkymynsTop 6atapeu, BbipaXeHHoe B BonbTax (B).

c) Mo 3aBepLUeHNIO TecTa Ha NPOBEPKY EMKOCTU, B C/lyYae, eCin He JOCTUTHYThI HUKaKne 13 Huxene-
peynCneHHbIX YC0BW OKOHYaHNA UCMbITaHWi, 6aTapen Heo6xoAMMO 3apaANTb B COOTBETCTBMM C TpeboBa-
HUSIMW NPOW3BOAMUTENSA Y BHOBb NOABEPrHYTb UCMbITAHUAM 3Tana A.

d) Korga 3HayeHue oCcTaTOUYHOW eMKOCTU CHU3UTCA A0 BENMYUHbI MeHee 80% OT HOMWHasIbHON, Heob-
XOA4UMO MONHOCTLIO 3apAANTL 6aTapeto 1 onpefennTb eMKOCTb B pexume C)ro B COOTBETCTBUM C TpeboBsa-
HUSAMUW NPYMEHUMbIX CTaHAAPTOB M AaHHbIX Tabnuubl 4.

8.4.5 KOHeYHble yCN0BUA UCNbITaHWIA

PecypcHble ncnbITaHUs B YC/I0BUAX NPYMeHeHUs B ®OC cunTaloTCs 3aBepLUEHHbIMY NPY BbINOHEHUN
OHOrO M3 YC/IOBUIA, NPUBELEHHBIX HUXKE:

a) Korga Bo Bpems paspsga ctaguu c) atana A 6atapes, cocToswas U3 s akkyMy/siTopos, gocturna
HanpsbkeHnsa n1 1,5B  gnA  CBMHUOBO-KMCNOTHBLIX, N1-0,8 B Ans  unkenb-kagMUEBbIX W HUKESIb-
MeTanaArmapuaHbix unn n -XYZ B gna nuTnii-noHHbIX 6aTapein nnu 6atapeit npounx tunos (XYZ — senuun-
Ha. OroBOpeHHas npousBoauTenemM 6artapeil kak MUHMMasbHas Npu pas3psge € TOYKU 3peHus 6e3onacHo-
cTn).

b) Korga 3HauyeHne OCTaTO4YHOW €MKOCTW, onpefeneHHoi no 8.4.4. CHU3MTCA A0 BE/IMYUHbI MeHee
80 % OT HOMUHANLHOIA.

10
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c) Pecypc gns npumeHeHnii ®3C fo/mKeH ObiTb BblpaXeH BENMYMHOM, COOTBETCTBYHOLLEN KONNYECTBY
MOMIHOCTbIO 3aBEPLUEHHbIX KOMOMHaLWI pa3psagHo-3apaaHbIX LKMKNI0B 3TanoB A u B Ao gocTuxeHus npege-
NI0B. YCTAHOB/IEHHBIX B &) U b) Bbille, COBMECTHO C Be/INYMHON eMKOCTU C,20 BbIpaXEHHON B NpoLeHTax oT
BE/IMUYNHbI HOMUHA/TbHON €MKOCTW, OnpeAenieHHOW Npu 3aBepLUeHUN UCTbITaHUNA.

8.4.6 Pacxoa BOAbl OTKPbITbIX TUMNOB aKKyMynsiTOPHbIX 6GaTtapeidi 1 akKkymynsaTopoB C
pekoMbuHauwnei rasa

Mpy NpoBefeHNN pecypCHbIX UCTbITaHUIA B akKyMyAaTOPbl U akKyMynaTOpPHble 6aTapen OTKPbITOrO TU-
na paspeluaeTcs AonmBaTb BOAY A0 YPOBHSA U C KA4eCTBOM, PeKOMEHAOBaHHbIM NMpon3BoanTenem b6arapeil.
JonuBaemoe KONMYeCTBO BOAbI AOKHO GbITb N3MEPEHO U 3addNKCUPOBAHO.

8.4.7 TpeboBaHusa

KonnyecTBO NOJIHbIX 3aBEPLUEHHbIX NOocef0BaTe/lbHbIX UUKI0B 3TanoB A+B (no 150 LUKI0B Kax/ablii)
NOyYEHHbIX N0 OKOHYaHWUW UCMbITAHWIA JOMKHO ObITh HE MeHee 3.

9 PekomeHAaLMM Mo NpoBeAEHMIO UCMbITaHWA

9.1 TunoBble UCNbITaHUSA

B cocTaB TMNOBbLIX UCMbITAHWUI BKIOYAOTCSA:
* onpegenieHe HOMUHasIbHOV eMKOCTY M COXPaHHOCTU 3apsaa;
- pecypcHble UCMbITaHUS:
- pecypcHble UCMbITaHUA NpU NPUMeEHEHUN B (DOTOINEKTPUYECKUX CUCTEMAX (IKCTPEMasIbHbIE YCNOBUS).
MuHUManbHOEe KOMMYECTBO akKyMy/NSTOPOB W akKyMy/ATOPHbIX 6aTapeil onpegensetcs B COOTBET-
CTBUU C NPUMEHUMbIMY CTaHAapTamMu, nepeyvncreHHsimm B 7.2 unn B 8.4.

9.2 NpuemoyHble UcnbiTaHusa

9.2.1 3aBoAcCKME NpUemMo-cAaToUYHble UCMbITaAHNSA

O6BbeM NMpoBeAeHUsI NPUEMO-CAATOUYHbIX UCMbITAHUIA AO/KEH ObiTb COracoBaH MeX[y 3akas3uMkom u
noctasLyMKom. NpPon3BOAUTCA NPOBepKa BHELLHEro BuAa, KOMMJIEKTHOCTW, COOTBETCTBUS MapKUPOBKWU, HO-
MWHaJ/IbHOW €MKOCTW akKyMy/IATOPOB.

9.2.2 BBoJ B 3Kcnayartauuo

[na nogTeBepxaeHns paboTocnoco6HOCTU YCTAHOBIEHHOW CUCTEMbI akKyMynsTOPHbIX 6atapein peko-
MeHyeTCs NPOBECTU UCMbITAHMS N0 NPOBEPKE EMKOCTMU.

11
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Mpunoxexune OA
(cnpaBo4HOE)

CBefgeHNsi 0 COOTBETCTBUMN CChISIOUHbIX MEXAYHAPOAHbIX CTaHAAPTOB CChIIOUHbIM
HaUMOHa/IbHbIM CTaHAapTaM Poccuiickoli degepauum

Ta6bnunuya [JA1

O603HaYeHe CCbITOYHOTO CreneHb COOTBET- O603HaueHNe 1 HaviMeHOBaHVe COOTBETCTBYIOLLIErO HaLWIOHa/IbHOTO
MeX/IyHapoAHOI CTaHjapTa cTBMA CTaHfapTa
M3K 60050 (Bce 4yacTu) IDT FOCT P M3K 60050 (Bce yacTtu). MexayHapoaHblii 3/1eKTpo-

TeXHU4YecKkuii cnosapb

M3K 60622 HoT FOCT P M3K 60622-2010 «AKXYMYnATOpPbl U akKymMynaTop-
Hble 6atapeun, cogepxatine LWeNo4yHoli U ApyrMe HeKUCNOTHble
3/1EKTPO/INTLI. [epMeTUYHble HUKe/Nb-KajMueBble npusMaTuye-
CKne akkyMynaTopbl*

M3K 60623 oT FOCT P M3K 60623-2008 «AKKYyMYNATOPbl U akKymynsaTop-
Hble 6atapeu, cofepxatine LWeno4yHol U Apyrne HeKUCNoTHble
3NEeKTPONNUTbI.  AKKYMYNATOPbl  HUKENb-KaAMUEBbIE  OTKPbITble
npusmaTtuyeckme*

M3K 60896-11 - .

M3K 60896-21 oT FOCT P M3K 60896-21-2013 «baTapen CBMHLOBO-KUCNOTHbIE
cTauymoHapHble. Yactb 21. Tunbl C peryavpylowmm KianaHom.
MeToabl ncnbiTaHnii»

M3K 61056-1 0T FOCT P M3K 61056-1-2012 «baTtapen CBUHLOBO-KMCNOTHbIE
obwero HasHayeHua (TUNbl C perynumpylowmm knanaHom). Yactb
1. O6wme TpebosaHuA, PyHKLMOHA/bHbIE XapakTepucTukn. Me-
TOAbl UCNbITAHWIA*

M3K 61836 - «

M3K 61951-1 0T FOCT P M3K 61951-1-2004 «AKKYMYNATOPbl U akKymynsTop-
Hble 6atapeu, cogepxaiine LWeno4yHoli U Apyrne HeKUCnoTHble
3/1eKTPONUTLI. MopTaTUBHbIE repMeTUYHble akKyMynaTopbl. YacTb
1. HuKenb-KagMuii»

M3K 61951-2 0T FOCT P M3OK 61951-2-2007 «AKKYMYNATOPbl U akKymynsaTop-
Hble 6artapeu, cogepxatine LWeno4yHol U Apyrne HeKUCNoTHble
3N1eKTPOnTbI. MNopTaThBHbIE TEepMETUYHbIE akKyMynaTopbl. YacTb
2. Hukenb-metann-rugpuna»

M3K 61960 0T FOCT P M3K 61960-2007 «AKKYMY/NATOPbl U akKKymMynaTop-
Hble 6artapeu, cojepxaiine LWeno4yHol U Apyrne HeKUCNOTHble
3/1EKTPO/INTLI. AKKYMY/IATOPbI U akkyMy/sATOpHble 6aTapen NuTu-
eBble A1 NOPTaTUBHOIO NPUMEHEHUA»

M3K 62259 0T FOCT P M3K 62259-2007 «AKKYMYNATOPbl U akKymynatop-
Hble 6Gatapeu, cogepxaiine LWeno4yHoli U Apyrne HeKUCNOTHble
3/1eKTPONUTbI. AKKYMYNATOPbl HWKeNb-kagMueBble npusmartnye-
CKMe c ra3oBoli pekomGuHaumeii»

* COOTBETCTBYIOLWWIA HaLUMOHa/bHbI CTaHAApPT OTCyTCTBYET. 1o ero yTBePXAEHUss peKOMeHAyeTCsi NCMosb30-
BaTb NEPEBOJ, Ha PYCCKUI A3bIK [JaHHOTO0 MeXAyHapoAHOro ctaHgapTa. Mepesoj [aHHOrO MeXAyHapofHOro cTaH-
AapTa HaxoauTtcs B Hekommepueckoil opraHusauuein «HauuoHanbHas accouuauus npou3BoAuTENIel UCTOYHNKOB
Toka «PYCBAT» (Accoumnauns «PYCBAT»).

NMpumevyaHue B HacTosiLLeli TabnuLie NCnob30BaHO Creytolliee YCI0BHOE 0603HaUEHNs CTENeHN COOTBETCTBUSA
CTaHAapToB: - IDT — naeHTUYHbIe CTaHAaPTI.
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Bubnvorpadms

M3K 60721-1 Knaccudmkauns ycnosuii okpyxatouieid cpegpbl. YacTb 1. MapameTpbl OKpyxXaro-
el cpefibl U CTENEHU UX XKECTKOCTH.

IEC 60721-1 Classif*cation of environmental conditions - Part 1: Environmental parameters and
their severities

M3K 62620 AKKYyMYnATOpbl M GaTtapeu, cogepxaliue WesIoYHON AN ApYyTUe HEKUCOTHble
3N1eKTPONNTLI. JINTUEBbIE akKyMynsToOpbl U 6aTapen 415 NPOMBbILLIEHHbIX NpUMe-
HEHWIA.

IEC 62620 Secondary cells and batteries containing alkaline or other non-acid electrolytes -

Secondary lithium cells and batteries for use in industrial application’’

HaxoanTcs Ha cTaanu paspaboTku.
13
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