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NPEABAPUTENbHbIA HALUMOHANBbHbLIA CTAHOAPT POCCUACKOW ®EQEPALUMU

AKKYMYNATOPbI TIUTUN-UOHHbLIE XXENE30-®OCHATHbLIE

TexHu4yeckue TpeboBaHUA U MeTOAbI UCNBITAHUIA

Lithium-ion iron phosphate cells. Technical requirements and test methods

Cpok gencrtena — ¢ 2017—12—01
A0 2020—12—01

1 O6nacTb NpUMeHeHun

HacTtoswuin ctaHgapT pacnpocTpaHsaeTcsl Ha NUTUA-UOHHBIE aKKYMYNSATOPbl C KaTo4aMu Ha OCHOBE
NUTUPOBaHHLIX hocdhaToB Xxenesa (Aanee — akKkyMynaTopbl), UCNONb3yeMble Ansi CTaLMOHAPHbIX CUCTEM
XpaHeHUs1 3HepPrMM U TpaHCMOPTHBIX CPeICTB Ha 3MeKTpUYecKon Tare, n ycTaHaBnusaeT TpeboBaHUA K
0603Ha4YeHNI0 N MapkMpoBKe, TpeboBaHUS K 3NEeKTPUYECKUM XapaKTepucTukam M Metoam UchbiTaHul, a
Takke eguHbIe KpUTepun onpeaeneHust (oyHKLMOHaNbHBIX BO3MOXHOCTEN akKyMynsiTOPOB.

2 HopmaTuBHbI€e CChINKKN

B HacTosiLeM cTaHaapTe UCNOMb30BaHbLI HOPMAaTUBHBIE CCISIKA HAa cneaytowune cTaHaapThl:

FOCT 15150—69 MawmuHbl, Nnpnbopbl 1 apyrue TexHudeckne nsaenusa. UcnonHeHna ansa pasnuuHbIxX
KnuMaTuyecknx panoHoB. KaTeropum, ycnosus skcnnyaTtauuu, XpaHeHWa u TpaHCnopTUPOBaHWA B 4acTu
BO34ENCTBUA KNUMaTUIeCKUX hakTOPOB BHELLHeN cpeabl

rOCT 30012.1 (MOK 60051-1—97) Mpubopbl aHanorosble NOKasbiBalOLNE 3MEKTPONUIMEPUTESbHBIE
NpAMOro 4eNCcTBUSA M BCioMoraTenbHble YacTu K HAM. HacTb 1. OnpegeneHus u ocHoBHble TpebosaHuA, obLwmne
ans scex vacrten

FOCTP M3K60050-482 WUCTOYHMKM TOKa XUMUYeckue. TepMuHbl M onpeaeneHns

FOCT P M3K 62620—2016 AKkkyMynaTopbl U akkyMynaTopHble 6aTapeun, cogepxailyme WenoyHomn unu
Apyrue HeKUCNOTHbIE 3M1EKTPONUTLI. AKKYMYNSTOpbl U 6aTapeun nMTueBble Ana NPOMBbILLIIEHHBIX TPUMEHEHWI

MpumeyaH e — Npu noNb3oBaHMN HACTOALWMNM CTAHAAPTOM LenecoobpasHo NPOBEPUTL AEWCTBUE CCbINOY-
HbIX CTAHAAPTOB B WHMOPMAaLUMOHHOW cucTeme obwero nonb3oBaHus — Ha odwmumansHOM cante PeaepanbHOro
areHTCTBa Mo TEXHWYECKOMY PerynmpoBaHuio U METPONOrMn B cetn NHTepHeT unm rno exerogHomy MHopmMaumoHHOMY
ykasaTento «HaunoHanbHble cTaHaapThl», KOTOPbIM ONY6NMKOBaH NO COCTOAHMIO HA 1 THBaps TEKYLLLEro roAa, v no Bbinyc-
KaM exxeMeCs4YHOro MHpopMaLMOHHOrO ykasatensa « HaunonanbHble cTaHgapThl» 3a Tekywwmn rog,. Ecnv sameHeH cebinoy-
HbI CTaHAAPT, Ha KOTOPLIM AaHa HeJaTUPOBAHHAA CCbINKA, TO PEKOMEHAYETCS UCMONb30BaTh AENCTBYIOLLYI0 BEPCUIO
3TOro cTaHgapTa € y4eTOM BCeX BHECEHHbIX B 4AHHYI0 BEPCUI0 U3MeHeHnIW. Ecnn 3aMeHeH CebinoyHbIM CTaHaapT, Ha KoTo-
pbii faHa 4aTUPOBaHHas CCbINKa, TO pEKOMEHAYETCA UCNOMb30BaTL BEPCUIO 3TOTO CTaHAAPTA C YKa3aHHbIM BbilLe roA0M
yTBepxaeHus (NpuHATKs). Ecny nocne yreepxaeHnst HACTOAWEro CTaHgapTa B CCbINIOYHbINM CTAHAAPT, HA KOTOPbLIN faHa
OaTUpOBaHHas CCbiNka, BHECEHO M3MEHEHWE, 3aTparveatowee NoNoXeHne, Ha KOTOpoe AaHa CChIKa, TO 3TO NONoXeHue
pekoMeHayeTcs npuMeHsiTb 6€3 yueta gaHHOro uameHenusi. Ecnm ccbinoyHbii ctaHgapT oTMeHeH 6e33ameHbl, TO Nonoxe-
HWe, B KOTOPOM AaHa CCbIfKa Ha HETro, PEKOMeHAYEeTCA NPUMEHATL B HaCTK, HE 3aTparmBaloLLen 3Ty CCbITKY.

UzpaHne ocpmumanbHoe
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3 TepMuHbI 1 onpeaeneHns

B HacTosiLem ctaHaapTe npuMeHeHbl TepMuHbl no FTOCT P MOK 60050-482, a Takke cneayoLiue Tep-
MUWHbI C COOTBETCTBYOLLMMU ONPeaeNeHNsIMU:

3.1 BHyTpeHHee conpotuBneHue: CymMma oTAeNbHbIX COMPOTUBNEHWUA SMEKTPONNTa, SM1eKTPoaoB,
cenapaTopoB, NepeMblUeK 1 BbIBOAHbLIX KIEMM, XapakTepuayoLLasi cnocoBHOCTb akkyMynsiTopa paspsiXaTbCsl
60NbLLUMMN TOKaMM.

MpumevaHusn

1 BHyTpeHHee conpoTVBNeHue oTAeNbHbIX akKyMynaTopoB 1 6aTaper 6e3 yCTaHOBMEHHbIX 3NIEKTPOHHbIX KOMMO-
HEHTOB 06bIYHO N3MEPSIIOT Ha NEPEMEHHOM TOKE NPU CTaHAapTU3NPoBaHHoW YacToTe 1 KMy M aMnnuTyge uaMmepuTernbHoro
curHana ot 20 go 30 mB. HecmoTpsi Ha TO 4TO 3Ta BENUUMHa He NoaxoauT nod onpegernenne 3akoHa OMa, NOCKOIbKY Kpome
PEeaKTUBHON COAEPXKNT U EMKOCTHYO COCTaBMSAIOLLYI0 1 6onee NpaBuIibHO Ha3bIBAETCH MMINEeOaHC, HO BO MHOTMX CMbICNax
OHa nopo6Ha conpoTuBNeHnto U BoipaxaeTtcs B OMax. [JonyCcTUMO Takke NpMMeHeHUe MeTOAVKM U3MEPEHUSI HA NOCTO-
SfIHHOM TOKe MyTeM perncrTpauuv M3aMeHeHrs 3Ha4YeHVN HanPsbKeHVS NPY Pe3KOM U3MEHEHUN TOKa paspsiaa.

2 BHyTpeHHee conpoTUBreHWe Ha akkymynsitopax u Gatapesix, CHabXeHHbIX 3MEKTPOHHLIMU YCTPOMCTBaMM,
MOXHO U3MEPATb TONBKO HA MOCTOSIHHOM TOKE.

3.2 3apsag akKkyMynsiTopa npu NocTOAHHOM HanpsbkeHum; MH: 3apsa, npu npoBeaeHUU KOTOPOro
noagepKuBaeTcsl NOCTOAHHOE 3HaYeHUEe HanpsKEHUS akkyMynsiTopa He3aBUCUMO OT 3apsiiHOro Toka unu
TemnepaTypsbl.

3.3 3apagakkymynsatTopa nocTosHHbIM TokoM; [1T: 3apsa, npu npoBeaeHUU KOTOPOro nogaepxusa-
eTCA MOCTOSIHHOE 3HaYeHue TokKa, NayLero Ha saps He3aBUCUMO OT HarpsKEHUSA UNA TemnepaTyphl.

3.4 gByxctyneH4aTbIn 3apsagn: MeToa 3apsiga, npu KOTOPOM NPUMEHSIETCS nocnegoBaTesibHast KOM-
BuHaLMa OBYX PEXMMOB 3apsa — MOCTOSAHHBIM TOKOM U NPY NOCTOSIHHOM HanpsbkeHUU; nepexof ¢ OAHOro
pexuma Ha ApYyron ocyLLLeCTBIISIETCA MO KPUTEPUSIM, 3aBUCSILLIMM OT Bua NpUMMeHeHUs1, TemnepaTtypbl U Apyrux
YCITOBUIA.

MpuMeyaHue— Ha npakTuke 3apsg MOXET NPOBOANTLCS MO 6oriee CroXHbLIM anropuTMam, Hanpumep: cra-
Vst 3apsiaa NoCTOSIHHLIM TOKOM MOXET 6bITb HE OiHA, 8 HECKOILKO, OBLIYHO C NMOCNEA0BATENbHBIM CTYNEHYATLIM CHWKEHN-
€M 3HaYeHns ToKa NpY JOCTUKEHUN ONPEAENEHHbIX 3HAYEHWIA HANPSPKEHUSI.

3.5 knemMa: BHeluHss TokOBeayLLaa YacTb akkyMynsaTopa unu 6atapeu, cnyxawaa a4na otaauuv sHep-
TMW U3 aKKyMynsiTopa npu ero paspsge v ans npuema npu sapage, obecnevmsaroLlas 31eKTpu4eckyo cBasb ¢
BHELLUH/MM NPOBOAHUKaMM LiENU, UMK UCTIONb3yeMasn ANs MeXaneMeHTHbIX coeauHeHni B 6aTapee.

3.6 KoHe4YyHOe HanpsikeHue (pa3pspa, 3apsana): YCTaHOBMEeHHOe W3roToBUTeNeM HanpsxeHue
aKKyMynsiTopa, U3mepsieMoe Ha ero KnemMmax, Npyu KOTOpoM paspaa Unu 3apag akkyMynsatopa npekpaLiaoT.

n pnmedYyaHune — B cny4dae AByXCTyneH4aToro sapsaga sapag npy 4OCTUXKEeHUN 3TOro HanpsXXeHnAa He oCTaHae-
nueatoT, a nepekntodatoT co ctagum INT Ha ctaguio MNMH.

3.7 NMUTUA-UOHHBLIA aKKYMYMATOP: AKKYMYMATOP C OPraHWyYeckuM HEeBOAHLIM  3MEKTPOSIUTOM,
MONOXUTENLHLIMU U OTPULIATENMbHBIMM SMIEKTPOAAMU, CoOAEPKaLLMMU KOMMOHEHTHI, CNOCOBHbIE NOrnoLWAaTL 1
ANATENbHO YAEPXNBATb UOHBI FIUTUS, BCTPanBast UX B CBOKO CTPYKTYPY 63 CyLLeCTBEHHbIX NPOCTPaHCTBEeHHbIX
NCKaXKeHW, 1 BNOCNeACTBAM OTAaBaTh UX o6paTHO, B KOTOPOM 3NeKTpudeckas 3Heprusa sanacaetca npu
3apage nyTem rnepeHoca WOHOB NUTUS M3 MONOXUTENbLHOTC 3NeKTpoda B oTpuuaTenbHbI U BbliaenseTcs
npwv paspsaae nNpu nx nepeMeLleHun B 06paTHOM HanpasieHUN.

MpumevaHus

1 JINTUI-NOHHBbIE aKKYMYNATOPbLI HE cogepXaT MeTanNIMyYecKoro NUTUs.

2 [Mpouecc BCTpanBaHUsi MIOHOB NIUTUSI B CTPYKTYPY HA3bIBAETCsl TAKKE BHEAPEHNEM U MHTEpKaNsaunen, a ob6partHbin
npoLecc — 3KCTpakuMen nnu gevHTepkansiumen.

3 OneKTponuT BCEX TUMNOB NMTUN-NOHHBIX aKKYMYNATOPOB MOXET GbITb B CBOGOAHOM XNAKOM BUAE, B UMMOBMNN30-
BaHHOM B MONMMEPHON MaTpuLe COCTOSTHUM U B BUAE MOHNPOBOASILLEN TBEPAON NONUMEPHON MeMBpaHbI.

3.8 NUTUN-UOHHBLIN Xene3o-docdaTHbIN akkymynaTop: OaHa u3 pasHOBUAHOCTEN NNTUA-UOHHBIX
aKKyMyNsITOPOB, B KAYECTBE OCHOBHOIO KOMIMOHEHTA KaToZia KOTOPbIX UCNONb30BaH NMTUPOBaHHLIN chocdaT
Xenesa OfMMBUHOBOMN CTPYKTYPbI.

MpumevaHus

1 OCHOBHbIM NPEUMYLLLECTBOM NUTURA-UOHHBIX Xene3odocdaTHbIX 3NeKTPOoA0B ABNAETCA UX naccueHasn 6esonac-
HOCTb, SIBNSIIOWASACH CNeACTBUEM HU3KOW BEPOSITHOCTU TEMMOBOr0 pa3roHa Npu 3apsage unn Gusn4eckom paspyLueHmun.
Mop naccuBHol 6e30MacHOCTBLIO NOAPa3yMeBaeTCs HanMyre onpegeneHHbIX CBOMCTB CaMOro akkyMynsaTopa, NnposiBnsie-
MbIX UM JaKe NPU OTCYTCTBUM 3MEKTPOHHbIX (8KTUBHbIX ) KOMMOHEHTOB 6€30MacHOCTH.

2
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2 B kauecTBe aHOOHbIX MaTepuarnoB MOXHO UCMONbL30BaTb, HaNpUMep, MoandUKauUn yrnepoaHbIX MaTepuanos,
TUTaHaTLI U T. 4.

3 HomuHanbHoe HanpskeHne NUTUIR-MOHHBIX Xene3o-chocdaTHbIX aKKyMynATOpoB 06bI4HO cocTaenseT 3,2 B, uto
XapakTepHo Ansi Hanbonee MaccoBO NPUMEHSIEMbIX aHOAOB Ha OCHOBE YrmepoaHbiX matepuanoe. Mpu ncnonsb3oBaHum
APYIVX aHOAHbIX MaTepuarnoB HOMUHANbHOE HanpsPKeHne MOXeT BblTb UHbIM.

3.9 Hopmupyemas emkocTb C,.: EMKOCTb, oTAaBaeMasn akkyMynATOpOM B HOPMaribHbIX KnuMmatu-
YeCKUX YCMOBUAX MpU ero paspsae, B KOTOPOM YCTAHOBNEHHOE 3HaYeHUe KOHEYHOro HanpsXeHua E,, 10 koTo-
poro NpoBOAUTCS paspsia, AOCTUraeTcA 3a YyCTaHOBMIEHHOE BPEeMSA 1, Y.

3.10 HoMMHanbHaA eMKocTb C,: YacTHbI Cny4an HOPMUPYEMON €MKOCTW, NPpU KOTOPOM paspan
NPOBOAUTCA B PEXUME, OTOBOPEHHOM B crnieumndrkaummn 0CHOBHOIO NPUMEHEHNUS, AN KOTOPOro akKymynsaTop
npegHasHavasncs npu paspaboTke.

3.11 HOMUMHanbHOE HanpsXeHue akKyMynATopa: YCTaHOBNEHHOE 3HaYeHne HanpsbKeHUsl, UCToMb-
3yemoe A51s1 0603HaveHUs Unu naeHTubKaunm 3NeKTPOXMMUYECKON CUCTEMBI aKKyMYNsaTopa U npuMeHsiemoe
npu pacyeTe HOMUHaIbHOTO HanpsbkeHUsa baTapeu.

MpumMeyaHue—HomMHanbHOe HanpsikeHWe SBNAETCA HE M3MEpAeMbiM, a Ha3Ha4aeMblM MapaMeTpoM.
B cnyyae HeobxoaMMOCTV UCMONb30OBaHUA M3MEPSIEMOrO NapaMeTpa cneayeT Nonb30BaTbCsl NOHSITUEM «HAMNpsPKeHWe
Pa3oOMKHYTOMN LIeNu» NIN «HANpsbkeHWe 3aMKHYTON Lenu» (C ykasaHMeMm NapaMeTpoB Harpy3km).

3.12 pexum paspspaa: Bpems, 3a kOTopoe HanpsxeHne Npu paspaae NpU HopmasbHbIX KNMMaTUdec-
knx ycnosuax (HKY) nonHocTbio 3apskeHHOro akkyMynaTtopa AOCTUraeT YCTaHOBIIEHHOrO U3roToBUTENEeM
3HaveHuna E,.

MpvnmevaHusn

1 Pexum paspsiga obbluHO BbiOMpatoT u3 psiga 1, 3, 5, 8, 10, 15, nanee nogekagHO B CEKYHAHOM, MUHYTHOM UNu
YACOBOM AManasoHe B 3aBMCUMOCTH OT MPUMEHEHUA aKKyMynaTopa. B ycTHoW peyn 3ByumnT, Hanpumep, kak «[1satnyacosomn
pexum paspsigar.

2 Pexum pa3spsiga 06bIYHO JOMKEH CONPOBOXAATLCA YKazaHWeM BuAa pa3paaa: NOCTOsIHHbLIM TOKOM, NPY NOCTOSIH-
HOM MOLLHOCTM, Ha NOCTOSIHHOE CONPOTUBAEHWE U T. N. B cny4ae oTcyTCTBMA KOHKPeTM3aumum o6bIYHO Nogpa3yMeBaeTcst
pa3spsia NOCTOSIHHLIM TOKOM.

3.13 HOMUHanNbHBLIA peXuUM paspaga: Bpemsi, HasHauYeHHOe N3rOTOBUTENEM akKyMynATopa UcXoan
13 ero nepeoHavyanbHOro NpeAHasHayeHusl, 3a KoTopoe HanpsbkeHue npu paspage npu HKY nonHocteio
3aPSHKEHHOro akkyMynaTopa AocTUraeT ycTaHOBIEHHOro U3roTOBUTENEM 3HaveHns E, .

MpumeyaHune— HommHanbHbIN pexnMm paspsiga o6bluHO ABNSETCA cneacTemem TpeboeaHus 3akasqmka, gns
KOTOPOro npouseoaunack paspaboTka akkymynsitopa, no o6ecnevyeHuio onpeaeneHHon UM AnNuTenbHOCTU aBTOHOMHOIO
NMTaHus annapaTypbl Ha3HaYeHUs.

3.14 coxpaHseMocTb 3apsaga: CrnocoBHOCTL akKyMynsatopa COXpPaHATb €MKOCTb MPU PasoMKHYTON
Lenu B yCTaHOBNEHHbIX YCIIOBUAX.

MpumeyaHune—OTHOWEHNE EMKOCTH, KOTOPYIO MOXET OTAATb aKKyMynsaTop unu 6arapesi nocrie xpaHeHws
6e3 noasapaaa B TeHeHNe onpeaesieHHOro BPEMEHW NPV ONPeaeneHHon Temneparype, B NPOUEHTaxX OT EMKOCTH, KOTOPYIO
0TAaBaN NONHOCTLIO 3APSDKEHHDIM aKKyMYNSTOP Unn Gatapes nepep XxpaHeHNeM.

3.15 Tok paspaga: OnekTpuieckuil TOK, OTAaBaeMbI akkyMynsTOpOM B NpoLecce ero paspsiaa.

MpwumeyaHune— Tokpa3spsiga B Lensix CPaBHEHUS pasHbIX akKyMyNSTOPOB, Kak NPaBuIo, NPUBOAUTCS B A0NSX
OT HOPMUPYEMOW BENUYUHBLI — HOPMUPOBAHHON UM HOMWHANBHOW EMKOCTU aKKyMynsaTopa, hopMansHO NogeneHHon Ha
1 u. Ecnm He KOHKPeTU3MpOBaH PeXxuM paspsiaa (OTCyTCTBYET HWKHWI nHAEKC nocne nutepsl C), To nogpasymeBaeTcs HO-
MUHanbHasa emkoctb C,,. [laHHasi BennunHa o603Haqaerces Iy, A, WM HenocpeacTBEHHO B AOMNSX OT YKa3aHHOW emkocTu C.

MNpumep — 814, 11,,0,5Cyg, 3 C,,.

3.16 uuknupoBaHue akkymynsitopa: [NocnegosartenbHocTb Habopa onepaumii, BKIOYAOLWNX 3apsa,
paspaa, BbIAEPKKY B COCTOSIHUM Pa3OMKHYTON Lienu U, BO3MOXHO, U3MEHeHWe TemnepaTypbl okpyKatoLwen
cpeabl, KOTOPLIM NOABEPraloT aKKyMYJISITOPbI 1 KOTOPYIO NOBTOPAIOT HEOAHOKPaTHO A0 AOCTUXEHUS KpUTEpUs
OKOHYaHWUS LUKNUPOBaHMUS.

MpwumeyaHune— KputepueM OkOHYaHWUA UMKNMPOBAHNA OBbIMHO ABNAETCA CHUXEHWe pabounx xapakTepuc-
TUK 40 YCTAHOBMNEHHOTO NPEeAENbHOr0 YPOBHA UNWU A0 NPEBLIWEHNUA 3HAa4YEeHW NapameTpoB, OIPAHNYEHHbIX MCXOAA U3
TpebosaHui GesonacHocTU.
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4 O6Go3Ha4yeHue aKKyMyrnsTopoB

4.1 O6ssaTenbHas 4YacTb 0603HAYEHUs1 aKKyMyMNATOPOB AOMKHA codepkaTb criedyloLwyo MHGop-
maLuio:

A,FpAN*,

raoe A, — nokasbiBaeT BUA OCHOBHOIO KOMMOHeHTa oTpulatensHoro anexktpoaa: | (yrnepoa); T (TutaH); X —
Apyrve maTtepuansl;
Fp — obo3HaveHne cucTeMbl NONOXUTENBHOrO anekTpoda (docdart xenesa);
A, — yKkasbiBaeT (POpMy akkymynsaTopa:
- R — unnuHapudeckas;
- P — npusmaTnyeckas;
- F — npusmMaTuyeckas ¢ Koprycom 13 maMmnMHUPOBAHHON MAEHKN;
N — HoMWHanbHas eMKOCTb akkymynsaTopa, A - u.
4.2 Mocne obsizaTenbHON YacTu 0603HAYEHNSA N3rOTOBUTENb MOXKET AOMONHUTENBHO yKa3aTb UHGOopP-
MaLmio pekoMeHaaTebHOro Xapakrepa no CBoeMy YCMOTPEHUIO.
B kavecTBe peKOMeHA0BaHHbIX 3/1eMeHTOB 0603Ha4YeHNs MOryT GbITb MCNOMb30BaHbI:
A, — yKasbiBaeT BOSMOXHbIA pexuM paspsaa akkymynatopa:
- S — 04YeHb HU3Kas CKOPOCTb, AUTEbHBIN PEXUM;
- E — Hn3Kasi CKOpOCTb, ANUTENbHBIA PEXUM;
- M — cpefHsisi cCKopoCTb;
- H — BbICOKas CKOPOCTb.

MpunMmeyaHwue— 3TV TUMbI aKKyMYNATOPOB, KaK NPABUNO, HO HE UCKIIOUMTESNIBHO, UCMONb3YIOT AN Crneayto-
LMX TOKOB paspsiga npu TemnepaType okpyxatowen cpeapl +25 °C:

- S —Hebornee 0,125 C,A;

- E—mnHebonee 0,5 C A,

- M —Heb6onee 3,5 C, A;

- H—He6onee ncebiwe 7,0 C,,A;

A, — yKasbiBaeT Hanu4ne BCTPOEHHOW CUCTEMBI YNpaBneHua akkyMynatopom. B cnyyvae ee Hanuuus
ncnonb3yT 0603HaYeHWe B.

Cn1cok pekoMeHAOBaHHbBIX 3N1eMeHTOB 0003HaYeHuss He orpaHu4eH. Mcnonbayemble B 9TUX LensX
AOMONHUTENbHble 0603HaYeHUs1 He AOSKHBI COBMNaAaTh ¢ NpMBeAeHHLIMU BhILLE.

5 MapkupoBkKa

5.1 Kaxabl akkyMynsiTop AOMKEH MMETb YETKYIO M NPOYHYH0 MapKUPOBKY, CoAepXKaLlyto:

- 0603HaveHne akkymynsaTopa cornacHo 4.1 (aonyckaeTcs UCMONb30BaTb MHOE 0603HaYeHUe, yCTaHoB-
NIeHHOEe U3roTOBUTENEM);

- NONSIPHOCTb (MOXET 6bITb yAaneHa, eCnn ecTb COOTBETCTBYHOLLEE COrMalleHne MeXay U3roToBUTEssI-
MW aKKYMYnsSITOPOB 1 GrIOKOB);

- 0aTy N3roToBNEHUs;

- HaMMeHOBaHWe NN TOBaPHbINA 3HaK N3rOTOBUTENS UM MOCTaBLUNKA;

- HOMUHaNbLHOE HanpsKeHUe;

- HeobxoanMmyto NpeaocTeperaroLLyo MHGOoPMaLIMIO.

HaumeHoBaHWe Mogenu, NoNSAPHOCTL U AaHHble, 0b6ecnevmBaloL e NPoCcNeXMBaeMoCTb U3rOTOBNEHUS,
OOMKHbl BbITb HAHECEHbI HA MOBEPXHOCTb akkyMynaTopoB. MHpopmMaumsa no gpyrum NyHKTam MoxeT BbiTb
npusegeHa Ha MUHUMaNbHOW YNakoBKe UMM yKasaHa B CONpPOBOANTENbHON JOKYMEHTauuA: BKNaablwe, yna-
KOBOYHOM NNCTE, NacnopTe, Ha 3TUKETKe 1 ap.

5.2 Cnepgyrowas nHcbopmaumsa gomkHa ObiTb HAaHECEHa Ha akKyMyMsiTop MM ykasaHa B CONpOBOAM-
TeNbHOW JOKYMEHTaLWK:

- PEXUM, BbIBPaHHBIA B Ka4eCcTBe HOMUHAMLHOrO Npu onpeaeneHn HOMUHaNbLHOW eMKOCTW akKyMyIsi-
Topa (HOMUHarnbHEIN TOK paspsaa);

- KOHEYHOe HanpsKeHue paspaaa, ycTaHOBMEHHOE N3roTOBUTENEM A1 HOMUHAITLHOO peXXnMa U Apyrmx
BO3MOXHbIX pexxumax paspsaa. [Npu ykasaHum TONbKO 0AHOTO 3Ha4YEHWUsI OHO pacnpoCTpaHAEeTCs Ha BCe pexXu-
Mbl paspsiia Npu BcexX AoMNyCTUMBIX U3roTOBUTENEM TEMMepaTypax okpyXatoLwen cpeabl;

* CnpaBka paspaboTtuyuka: cuctema 0603HaueHns oTnmyaeTcs oT npuHsTon B FOCT P MOK 62620 n TOCT P 56229.
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- TeMnepaTtypHbli knacc no 6.3.2MOCT P MOK 62620—2016;
- pekoMeHayeMble peXnmbl NpoBeAeHWs 3apsaa;
- UIHCTPYKLWUSI NO YTUAU3aLIMK.

6 YnakoBka
TpeGOBaHVIFI KYyNaKoBKe yCTaHaBMMBAOT B TEXHUYECKUX YCINOBUAX Ha aKKYMYIATOPbI KOHKPETHLIX TUNOB.
7 WcnbITaHUA 3NEeKTPUYECKUX XapaKTepPUCTUK

7.1 O6wme nonoxeHus

Bce ucnbitanusi nposoaat npu HKY no 3.15MOCT 15150—69, Ho Npun TemnepaType okpyxatowen cpeabl
(25 = 5) °C, ecnu MHOe He yCTaHOBIIEHO B KOHKPETHOM MeToAe.

Toku 3apsina v paspsia A0IKHbI BbITb YCTaHOBMNEHb! HA OCHOBE HOMUHANLHON eMKocTU C,, A - Y, U Bbipa-
XeHbl B BUAE e[JUHWLL, KDaTHBIX TOKY /,, YCNIEHHO paBHOMY 3HaYE€HUI0 HOMUHAasIbHOM emkocTk C, /14, ecnn uHoe
He YCTaHOBIEHO B TEXHUYECKUX YCIIOBUAX Ha aKKyMYIATOPbI KOHKPETHOro Tuna.

7.2 U3smeputenbHbie NpUbopbIl

7.2.1 MNpnbopbl JOMKHBI COOTBETCTBOBATL U3MEPSEMbIM 3HaYEHUAM HanpsbkeHUst U Toka. [uanasoH
n3MepeHusi Npubopos 1 MeTodbl U3MepPeHUst AOIPKHbI ObITb BbIGpaHbl TakuMm 06paszoM, 4Tobbl obecneunTsb
TOYHOCTb, YCTAHOBIEHHYI0 AN Kaxaoro ucneitaHus (cM. FOCT 30012.1).

[ns aHanoroBbIX NpUboOpOB NOKasaHUS CYATBLIBAIOT C MOCNEeAHEN TPETU LIKanbI.

[JonyckaeTcs ucnonb3oBaTh Apyrve usmeputensHble npubopsl, obecneuvsaiowime 3aaHHy0 TOYHOCTb
n3mepeHuni.

7.2.2 ns naMmepeHnst HanpsikeHNs UCNonb3yoT BONbTMETp Krnacca TouHocTu 0,5 u Bbile. ConpoTuene-
HWe BoNbTMeTpa AOMKHO 6bITh He MeHee 1000 Om/B.

7.2.3 TprunamepeHnn Toka cucTema aMmnepmeTp-LyHT-NpoBoAa AokHa 6biTk kKnacca TouHoCcTN 0,5 unu
BblLLE.

7.3 3apsag ansauenen ucnbiTaHU

7.3.1 TMepen 3apagom akkyMynsiTop gospkeH 6biTb paspsxeH npu HKY noctosiHHbIM Tokom 0,5 -/, A po
KOHEe4YHOro HanpsikeHus E,, ykasaHHoro usrotosutenem. Ecnu nsrotosutens He ykasan E,, To Ana akkymyns-
TOPOB, U3rOTOBMNEHHBIX MO HACTOSAILLIEMY CTaHAapTY, 9Ta BeNMyuHa npuHnuMmaeTca pasHoin 2,0 B.

HonyckaeTcs UHOW pexXunMm paspsifa, YCTaHOBMEHHBIA U3rOTOBUTENEM U COrMacoBaHHbIN ¢ NoTpebu-
Tenem.

7.3.2 AkkymynsiTop forkeH BbiTh 3apsikeH npu HKY. Pexum 3apsga — AByxcTyneH4aTtbli: Ha 1-i cTy-
MeHn — 3apsa NocTosAHHLIM Tokom 0,5 /, A Ao AOCTUXEHUA HanpaxXeHua E,, ykasaHHOro usrotosutenem, ¢
MepexoaoMm Ha 2-10 CTYMeHb — 3apsaf, nNpy NOCTOAHHOM HanpsXXeHun £, A0 cHWKeHUA Toka sapada ao 0,05 1, A.
Ecnu usrotosutens He ykasan E,, To Ans akkyMynATOPOB, M3rOTOBMEHHLIX NO HACcToALLeMY cTaHaapTy, aTa
BenM4YMnHa NnpuHUMaeTcs pasHoi 3,65 B.

JonyckaeTcsi MHON peXXnM 3apaga, yCTaHOBMEHHbIA U3roTOBUTENEM.

7.4 PaspsafHble paboumne XxapakTepucTuku

7.4.1 PaspsigHble paboune xapakre pucTUKU NpU TeMNepaType okpyxarllen cpeabl +25 °C

AkkymynaTop gorxkeH 6biTb 3apsbkeH no 7.3. Mocne 3apaga akkymynaTop AofmkeH ObiTb BbiaepXkaH He
meHee 1 4, Ho He Bonee 4 4 npu TeMnepaType okpyxatoLlel cpeasbl (25 £ 5) °C. 3aTtem akkyMynaTop AOSKeH
BbITb paspsikeH NOCTOAHHEIM Tokom 0,5 /, A npy TemnepaType okpyxatowlei cpeabl (25 + 5) °C Ao KOHe4Horo
HanpskeHua E,.

3HayeHne eMKOCTU, NoMyYeHHoe NPy NPOBEAEHUN UCTIbITaHWUs!, AOITKHO BbITb He MeHee 100 % HOMK-
HanbHoM emkocTu C,,, yKasaHHON N3roToBUTENEM.

7.4.2 Pas3psigHan xapaKrepucTuka nputeMmnepartype 0°C

AKKyMynsiTOp A0MKeH ObITb 3apsikeH no 7.3. MNocne 3apsaa oH AonXkeH 6bITh BbiAgepXaH Npu TeMmnepa-
Type okpyxatollei cpeabl (0 + 2) °C He MeHee 16 4, Ho He Gonee 24 4. 3aTem akkyMynaTop AOIKeH bbITb pas-
psXeH nocTosiHHbeIM Tokom 0,5 [, A npu TemnepaType okpyxatowen cpeabl (0 +2) °C go koHeuHoro
HanpspkeHus E,.

3HauyeHne eMKOCTU, NONyYeHHOE NpuY NPOBEAEHUN UCIbITaHWUSA, AOIDKHO BbiTh He MeHee 85 % HoMUHanb-
HOW eMKOCTM, yKa3aHHOMN U3roToBUTENEM.
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7.4.3 Pa3spsigHan xapakTepucTuka npu HU3KOU Temneparype

AKKYMYNSATOP AoSKeH GbiTb 3apskeH no 7.3. Mocne 3apsina oH A4oMmKeH BbITb BblAepXKaH Npu TemnepaTy-
pe oKpyXaroLlen cpelbl, Haxoasiwelics He Bbllle 3asBlIEHHOMO M3roToBUTENeM TeMnepaTypHoro knacca no
6.3.2FOCT P M3K 62620—2016 ¢ BO3MOXHbIM OTKOHeHneM B o6nacTb 6onee oTpuuaTenbHbIX TeMnepaTtyp
He Gonee 2 °C He MeHee 164, Ho He Gonee 24 4. 3aTeM akkyMynsaTop A0MKeH 6bITb paspsikeH Ao HanpsxeHns E,
MOCTOSIHHLIM TOKOM, 3HaYeHMe KOTOPOro CocTaBMsAeT:

- 0,2/, A — Onsi akkyMynATOPOB € 3asiBNeHHbIM TUMoMm E;

- 1,0 [, A — Ons akkyMynaTopoB C 3asiBMNeHHbIM TUnom M,

- 5,0/, A — Ons akkyMynsTopoB ¢ 3asBNeHHbIM TUnom H.

Ecnu tun akkymynstopa no ToKy paspsga M3roToBuTeneM He 3asiBrieH, UCNbITaHUs NPOBOAAT Npu 3Have-
HumToKa 0,5/, A

3HaveHne eMKOCTU, NONyYeHHOoe NPy NPOBEAeHUN UCTILITaHUS, AOKHO BbITh He MeHee 70 % HOMUHarb-
HOM eMKOCTU, YKa3aHHOW U3roTOBUTENEM.

Ecnuv TeMnepaTypHbIi Knacc U3rotToBuUTenemM He o6baABMNEH, TO ero NPUHUMatoT paBHbIM MUHYC 20 °C.

7.4.4 KopoTkuii pexxum paspsiga nputemnepartype 25 °C

AKKyMynATOp AoMmKeH ObIThb 3apsbkeH no 7.3. Mocne 3apsina oH AomkeH BbITh BelAepXaH He MeHee 14, Ho
He 6onee 4 4 npu TeMnepaType okpyxaroLen cpeabl (25 + 5) °C. 3aTtem akkyMynAaTop QOIMKeH 6bITb paspsikeH
A0 HanpshkeHWs E, NOCTOAHHLIM TOKOM:

- 5,0/, A — ansa akkyMynsaTopoB € 3asiBIeHHLIM TUMoM M,

- 8,0 /, A — Ons akkyMynaTOPOB C 3asBMeHHbIM TUnom H.

Ecnu tun akkymynstopa no Toky paspsifa MsrotoBuTesniem He 3asiBneH, UCTIbITaHWsA He NpoBoaAT.

3HayeHne eMKOCTU, NONy4YeHHoe Npu NPoBedeHNU UCMbITAaHNSA, ACIKHO BbITh HE MeHee 65 % HoMUHanb-
HOM eMKOCTU, YKa3aHHOW U3roTOBUTENEM.

7.4.5 Haunbonbluni AoNyCTUMBIA TOK

7.4.5.1 VcnblTaHWe NpegHasHaveHo Ans OLeHKM CnocobHOCTM akkyMynsiTopoB U baTtapen Tuna Hunu
M BblaepxumBaTh BblCOKMe TOKM. Ecnv 3asiBNeHHbIA knace S, E unv He 3asiBneH 3rotoBUTeNeM, To UCMbITaHnst
He NpoBOASAT.

7.4.5.2 Akkymynsitop goskeH 6biTb 3apsbkeH no 7.3. MNocne 3apsiga oH JomkeH ObiTb BbiAgepXaH He
meHee 14, Ho He Gonee 4 4npuTemnepaType okpyxatoLueli cpedbl (25 + 5) °C. 3atem akkyMynATop paspsbkatot
B TeveHue (5 = 0,1) c npu Tor ke TemnepaType TOKOM:

- 6,0/, A — ansa akkyMynaTopoB C 3aaBSIeHHbIM TUNOM M,

- 20,0/, A — Anga akkyMynatopoB ¢ 3asiBMIEHHbIM TUMOM H.

B TeueHune paspsaga pukcupyoT HanpskeHre B KOHLE paspsaa.

Mocne aToro NpoAoIPKAIOT paspa/ Npu TON XXe TeMmnepaType A0 HanpshkeHus E, Tokom 0,5/, A.

7.4.5.3 He pomxkHo 6bITb cpabaTtbiBaHUs NnpegoxpaHuTenen nioboro Trna, aecopmaLum Kopryca akky-
Mynsitopa, crnefoB Teun. Kpome Toro, npy paspsige akkyMynaTopa He A0MKHO BbiTb NpepbiBaHui. EMkoCTb
akkymynsTopa unu 6atapen gormkHa obiTb He MeHee 95 % HOMUHaNBLHON.

7.4.6 CoxpaHsieMOCTb U BOCCTaHOBIEeHUe 3apaaa (eMKOCTH)

Mpu ucnbiTaHU BHavYane N3MepsoT 3HaYeHUe eMKOCTU, KOTOPYIO akkyMynATOpbl MOTyT OoTAaThb nocne
XpaHeHUs B Te4eHUe ANUTENbLHOTO BPEMEHU, a 3aTeM 3HaYeHUe eMKOCTU, KOTOpoe MOXeT BbiTb BOCCTaHOB-
neHo nNpyv NpoBeAeHUN NnocrneayloLero noasapsaa.

7.4.6.1 AKKymMynsaTop NOMHOCTbLIO 3apsikatoT no 7.3.

7.4.6.2 AKKymynsiTOp BbIAEPKUBAIOT Npu Temnepatype okpyxaiwulen cpeabl (25 +5) °C B TeueHue
28 cyT.

7.4.6.3 3aTem akKyMynaTop paspsbkaloT nNpu TemnepaType okpyatowen cpeabl (25 + 5) °C noctosiH-
HbIM TokoM 0,5 /, A 10 KOHEYHOro HanpsakeHna E,, ykasaHHOTo U3roToBUTENEM.

7.4.6.4 AkkymynaTop NOMHOCTBIO 3apsbkaloT no 7.3 B TedeHue 24 4 nocne nposeaeHna paspsiga no
7.4.6.3.

7.4.6.5 AKkymynsTop BbIAEPXKMBAIOT NPU TeMnepaTtype okpyxatwein cpeabl (25 + 5) °C He meHee 1 uHe
6onee 4 u.

7.4.6.6 3aTemakkyMynaTop paspsxaroT Npu TON Xe TeMnepaType NnocToaHHbIM TokoM 0,5 /, A 1o KoHeu-
HOrO HarnpsbkeHns E,, ykazaHHOTO U3roToBuTenem.

7.4.6.7 3HayeHue pa3paAHONA EMKOCTU, U3MepeHHoe Ha aTane no 7.4.6.3, AomkHo 6bITb He MmeHee 85 %
HOMWHamNbLHOro. 3HayeHue BefMYMHLI BOCCTAHaBNMBAEMOro 3apsiia, KOTOpOe COOTBETCTBYET BervvuHe
paspsigHOA eMKOCTH, NMOSTyMeHHON Ha aTane no 7.4.6.6, A0rmkHO O6biTb He MeHee 90 % HOMUHanNbLHOro.

7.4.7 YCTOMUYMBOCTb NPU LUKNUPOBaAHUU

UcnbiTaHne NpoBogAaT ANA akkyMynAaTopoB unu 6atapeit, npegHasHayeHHbIX AnA LUKINYecKoro npumMe-
HEeHUA (NOBTOPSAIOLLIMXCA APYT 3a APYroM paspsaaos U 3apsaoB).

6
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Llenb ncneiTaHusa — npoBepka eMKOCTU akkymynsTopos nocne 500 Lukrios 3apsiga/paspaaa.

UcneiTanue NpoBOAAT Npu TeMriepaTtype okpyxatoLlei cpebl (25 + 5) °C.

7.4.7.1 AKkyMynAaTop paspshkatoT NOCTOAHHLIM TokoMm 0,5 /, A 4o yKa3aHHOro U3roToBuUTENEeM KOHEYHO-
ro HanpskeHua £,no 7.3.1.

7.4.7.2 AkkymynsaTtop sapsikaroT rno 7.3.2.

7.4.7.3 AKKYMYNATOP paspsbkatoT NOCTOAHHBIM TokoM 0,5/, A A0 yka3aHHOrO U3roTOBUTENIEM KOHEUYHO-
ro HanpsbkeHus E, no 7.3.1.

MpwumMeyaHne—[ns cokpaweHnss BpemeHn npoeedeHns atana no 7.4.7.3 ans akkymynsatopoB Tuna Mu H
MOXeT ObITb UCMONb30BaHO 3Ha4eHne Toka 1,0 Iy A.

7.4.7.4 OTtanbino7.4.7.217.4.7.3, cocTasnsawoLme oanH Uukn, nostopsoT 500 pas.

7.4.7.5 Tocne 3aBeplieHuns 500 LUKMOB USMEPSIOT EMKOCTb MpU paspsage no 7.3.1.

7.4.7.6 3HauyeHMe OCTaTOUYHOM EMKOCTIN PACCUMTLIBAIOT MO 3HAYEHWIO HOMUHANBHOW EMKOCTU U EeMKOCTH,
n3mMepeHHo Ha aTaneno 7.4.7.5.

7.4.7.7 3HayeHWe eMKOCTU akkymynsiTopoB unu 6atapeit nocne 500 LMKNOB AOMKHO ObITb HE MeHee
60 % HOMUHaNbHOM.

7.4.8 BHyTpeHHee conpoTUBIeHMe aKKyMynsaTopa

7.4.8.1 OnpepnerneHne BHYTPEHHEro CONPOTUBEHNS akkyMynsaTopa NpoBOAAT METOAOM NepeMeHHoro
WX NOCTOSIHHOTO TOKa.

Mpy HeoBXxoAMMOCTU U3MEPEHUS BHYTPEHHEro CONpPOTUBMEHUS OQHOTO W TOrO Xe akKymynsatopa ¢
ncnonb3oBaHnem oboMx MeToAoB MepBOoHaYvanbHO AomKeH OblTh UCTMONb30BaH MeToq NepeMeHHOro Toka.
B aTom cniyvae HeT HeobXxoaQNMMOCTY MPOBOAUTE Paspsij 1 3apag akkyMmynstopa Mexay UCrbITaHUAMN MeTo-
AaMu NnepeMeHHOro U MOCTOAHHOTO ToKa.

7.4.8.2 Akkymynatop gosmkeH 6bITb 3apsbkeH no 7.3. MNocne 3apsga akkyMynaTop AofmkeH ObiTb Bblaep-
XaH He MeHee 14, Ho He Bornee 4 4 npu TemMnepaType okpyxatoLel cpedbl (25 + 5) °C. 3aTem akkyMynaTop unu
6aTtapeto paspsbkaloT HOMUHaTBLHBIM TOKOM NpU TeMnepaTtype okpyxatowen cpepl (25 + 5) °C o 3HavyeHus
eMKoCTU, oTAaHHo nNpu paspsage (50 + 10) % HoOMUHaNBHON.

7.4.8.3 VamepeHne BHYTPEHHEro COMNPOTUBIIEHUA Ha MepeMeHHOM Toke npoBoaAT no 6.5.2
NMOCT P MOK 62620—2016 (Tonbko Anf  akKyMynsTopoB) M Ha MOCTOAAHHOM Toke no 6.5.3
FOCT P M3K 62620—2016 npu Temnepatype okpyxatowei cpeabl (25 = 5) °C.

N3mepeHHoe 3HaveHWe BHYTPEHHEro COnpoTUBIIEHWS akkymMynsiTopa A0MKHO BbITk He Gonee 3HaYeHUiA
R,. v R, ykasaHHbIX usrotosutenem. [lonyckaetcs npoBoauTb N3MepeHmne ToNbKo 0AHUM U3 METO/IOB, HO OH
[OIDKEH B 3TOM Cllydae cosnagaTth C MeTOA0M, 3aaBfeHHbIM U3roToBUTENEM.

8 Tpe6oBaHUs NO YCTOWYUBOCTM K BO3AEACTBUIO BHELWHUX (PaKTOpPOB

TpeboBaHMsA K MeXaHU4YeCcKon MPOYHOCTU YCTaHaBNNBAKOT B TEXHUYECKUX YCNOBUAX HA aKKyMyIATOPbI
KOHKPETHLIX TUNOB NO cornacoBaHUo MeXXay U3rotosuTenem 1 I'IOTpeGI/ITeHeM.

9 TpeGoBaHUA K NOKYMHbIM U3OENWAM U MaTepuanam

Celpbe, MaTepuarnbl, NOKynHble U34enusi, NpUMeHseMble A5l U3rOTOBMEHUA akKyMynATOPOB, AOMKHbI
COOTBETCTBOBATbL TEXHUYECKOW AOKYMEHTaLMW W3roTOBUTENst U UMeTb JOKYMEHT, yAOCTOBEpAWUn nx
KayecTBO (nacnopT, cepTuduKaT KayecTsa).

10 UcnbiTaHMa gna oaobpeHnsa TMna

[ns opobpeHns Tuna NPoBoAAT UCMbITAaHWUA B NMocneaoBaTebHOCTU U C UCMOMb30BaHMeM Yncna obpas-
LOB B COOTBETCTBUN ¢ TabnuLen 1.

O6Lwee uncno obpasLoB Ana ogobpeHns Tuna — 26.

Bce akkyMynaTopel, Ncnonb3yemMble 418 UCNbITaHWA, 4OKHbI 6bITh HOBBIMU.

Bce akkymynaTopbl noaBepraroT UCNbITaHUSIM, yCTaHOBMEHHBIM A1 TpyNbl A, NOCNe Yero UX NpousBob-
HO AensaT HanaTb rpynn B, C, D, Ev F, no nATb akkyMynaTopoB B Kaxkgon. OguH akKyMynsiTop MCMoNb3yoT s
MOBTOPHOrO UCMbITAHWSA MPW Cry4akiHOM OTKase.

McnbiTaHus NpoBoAAT B NocneaoBaTenbHOCTA, YCTAHOBIEHHON AN akKyMYATOPOB KaXKao! rpynmbl.
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Tabnwuuya 1 —TlocnegoBaTtenbHOCTb UCMbITAHUN

pynna Yucno obpasyos Mogpaspen [MpoBepsiembi napameTp
A 26 71 EmkocTb npu Temnepatype 20 °C (HOMUHarnbHasi eMKOCTb)
B 5 7.2 Ewmkocte npu Temnepatype 0 °C
C 5 7.3 Ewmkoctb npu Temnepatype —20 °C
D 5 74 EmKoCTb Npy KOPOTKOM pexume paspsga npu
Temnepatype 20 °C
E 5 7.5 EMkocTb nocne AnutenbHOro XxpaHeHmst
F 5 7.6 HapaboTtka B umknax
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