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MNpepucnosue

1 NMOATrOTOBJIEH Hekommepueckoil opraHusauuneii ««HauuoHanbHast accouunauua npoussoguTenen
NCcTo4YHUKOB Toka «PYCBAT» (Accoumnaunsi «PYCBAT») Ha OCHOBe COGCTBEHHOIO NepeBofa Ha PyCCKuii A3blik
aHrN0A3bIYHOW BepcMmM cTaHfapTa, ykaszaHHOro B nNyHkTe 4

2 BHECEH TexHu4yeckum komMuTeToM Mo cTaHgapTusauum TK 044 «AKKyMynsiTopbl n 6aTapen»

3 YTBEPX/JEH VI BBEJEH B IEVCTBWE Mpukasom ®egepasbHOro areHTCTBa N0 TEXHNYECKOMY pe-
rynmpoBaHuio n metponorum ot 12 oktabps 2016 r. Ne 1380-cT

4 HacTtoslwunii ctaHgapT NAEHTUYEH MexayHapoaHoMy ctaHgapTy M3K 61427-2:2015 «AKKYyMynaTopsbl
N aKKyMynsTOpHble 6aTtapen 419 BO30OHOBNAEMbIX UCTOYHUKOB aHeprun. O6uimne TpeboBaHUA U MeToabl UC-
nbiTaHuii. Yactb 2. CeTeBoe npumeHeHue» (IEC 61427-2:2015 «Secondary cells and batteries for renewable
energy storage — General requirements and methods of test — Part 2: On-grid applications», IDT)

5 BBEJEH BIEPBbIE

6 HekoTopble MONOXEHUS HACTOALWEro cTaHjapTa MOryT ABATbCA 0O6beKkTamy naTeHTHbIX npas. Mex-
AyHapoaHas anekTpoTexHuyeckas kommccus (MIK) He HeceT OTBETCTBEHHOCTU 3a MAeHTUduMKaumnio nofoob-
HbIX NAaTEHTHbIX NpaB

MpaBuna npuMmeHeHUsA HacToALWero ctaHgapTa yCTaHOB/IEHbl B cTaTbe 26 PefepasibHOrO 3ako-
Ha 0T 23 utoHa 2015 r. Ne 162-®3 «O cTtaHgapTusauum B Poccuiickoit depepauyunn. ViHgopmauma o6
U3MEHEHUSIXK HAacCToALLeEMY CTaHA4apTy Ny61nKyeTcs B eXXerogHoM (Mo COCTOSAHUI0 Ha 15HBaps TeKyL, ero
roga) UHopmMaLnoHHOM ykasaTene «HauuoHanbHble cTaHf4apThi», a ouumnanbi<bili T€ KCT WM3MEHEHWI
N NONpaBOK — B €XeMeCAYHOM MH(OopMauMOHHOM yka3aTene «HauuoHanbHble cTaHgapThl». B cnyyae
nepecmoTpa (3ameHbl) UM OTMEHbI HACTOSALW ero ctaHjapTa COOTBETCTBYH UL ee yBegoMeHne byaer
ony6ankoBaHO B GnmKalilleM BbiMyCke eXeMeCAYHOro MHgopmMaunoHHOro ykasatens «HauvoHanbHble
cTaHpapTbl». CooTBeTCTBYyH LW aa uHdopMauus, yBefoOMAeHNE U TEKCTbl pa3MelialnTcs Takxe B
MH(OpMaLMOHHOK cucTemMe 06LLero nosb3oBaHnsa — Ha ohuLManbHOM caiTe ®efepanbHOro areHTcTBa
No TEXHUYECKOMY peryMpoBaHnio U MeTposiorum B ceTn WHTepHeT (www.gost.ru)

© CrtaHfapTuHdopm. 2016

HacToswmii cTaHAapT He MOXeT GbITb MOJTHOCTBIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXNPOBaH W pac-
MpoCTpaHeH B kayecTBe ouunanbHOro 3ganna 6e3 paspelleHns defepanbHOro areHTCTBa No TEXHUYECKo-
MY PEerynMpoBaHuio U MeTponorum
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HALWOHANBbHBN CTAHAOAPT POCCUNCKOMN OELEPALMUMN

AKKYMYNATOPbI N AKKYMYNATOPHbIE BATAPEN
ANnA BO3OBHOBAAEMbIX NCTOYHWUKOB SHEPT N

O6wure TpeboBaHNA U MeTOAbl UCMbITAHWNA
YacTtb 2
CeTeBOe NpUMeHeHue

Secondary cells and batteries for renewable energy storage. General requirements and methods of test.
Part 2. On-grid applications

[fara BBegeHns — 2017—01—01

1 O6nacTb NPYMEHeHUs

HacToawwuii cTaHfapT pacnpocTpaHAeTCsa Ha akkyMynsToOpbl U akkyMynsToOpHble 6aTapeun, UCnonb3ye-
Mble B MPUMOXEHUSIX CUCTEM XPAHEHNA 3/1eKTpuyeckoil aHeprumn (CX33), akcnayaTupyemMblix B ceTu, 1 coaep-
XWUT MeTOoAbl NCAbITaHWi ANA NPOBEPKN UX pabounx XxapakTepuUCTUK, BbIHOC/IMBOCTU U APYTrMX CBOMCTB.

MockonbKy MeToAbl UCMbITAHW He 3aBUCAT OT 3N1E€KTPOXMMUYECKON CUCTEMBbI, HacTOAWMA cTaHfapT
pacnpocTpaHsieTcs Ha BCe TUMbl akKyMY/IATOPOB U akKyMy/NATOPHbIX 6aTapeil ceTeBoro NpyMeHeHus.

CeTeBOe NprvMeHeHne xapakTepunsyeTcs TeM. YTo 6aTapeun NofkAYeHbl Yepes ycTpoiicTBa Nnpeobpaso-
BaHWS 3HEPrumn K permoHasibHow, rocyAapCTBEHHON NN 06 EKOHTUHEHTaNbHO 31eKTPOCeTN 1 BbICTYNalT B
KayecTBe MIHOBEHHbIX UCTOYHUKOB W NOTpe6uTenei aHeprun Ans ctabunmsaymm napameTpoB ceTu Npu Heo-
XnAaHHOI nofayve 601bLIOTO KOIMYeCTBa 3/1EKTPUYECKOI IHEPTMM OT BO30GHOBISAEMbIX UCTOYHUKOB 3HEPTUN.

HacToawwuii cTaHfapT He pacnpocTpaHseTca Ha ycTpoiicTBa Npoo6pas3oBaHns aHeprum u ycTpoicTea,
o6ecneynBalLie B3anMOCBA3b C APYrMM 060pyf0BaHNEM.

2 HopmaTtuBHbIe CChIIKN

B HacTosAwWweM cTaHAapTe HOPMAaTUBHbIE CCbIIKW HE UCMO/Ib30BaHbI.

3 TepmMuHbl 1 onpeneneHus

B HacToAlweM cTaHfapTe NPUMEHEHbI creAyou e TEPMUHbI C COOTBETCTBYHOLWUMUK ONpeAeneHnaAMm:

3.1 ToYHOCTb (M3MepuTenbHOro MHCTPYMeHTa) (accuracy of a measuring instrument): KayecTso, KOoTO-
poe xapakTepu3yeT CNOCOOHOCTb NU3MEPUTENIbHOTO MHCTPYMEHTa 06ecneynTb nokasaHne BeMUYnHbI, 6113KON
K €e UCTUHHOMY 3HaYeHUIo.

MpumeyvaHus

1 3TOT TEPMUH UCMONBL30BAH B MOHATUM UCTUHHOMO 3HAYEHUS.
2 TOYHOCTb TEM BbilLE, YEM MOKa3aHHOE 3HaueHue Banke K NCTUHHOMY 3Ha4eHwuto.

(M3K 60050-311:2001. ctatba 311-06-08]

3.2 kflacc ToYHOCTM (accuracy class): MeTposornuyeckas xapakTepuctuka npuéopa, onpegensiolas
4ONYCTUMbIE 3HAYEHWUS OCHOBHbIX U [ONOMHUTENbHBIX MOFPELIHOCTEN, BAUAIOLWNX HA TOYHOCTb U3MEpPEeHUs.

(M3K 60050-311:2001, ctatba 311-06-09]

3.3 Temnepatypa okpyxatluwei cpeabl (ambient temperature): CpefHas TemnepaTypa Bo3gyxa unu
Apyroii cpefibl 0Ko0 060pyf0BaHNS.

MN3paHue ouymnansHoe
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MpumevyaHune — Bnpolecce nMepeHnsi Temneparypbl OkpyxatoLleli cpefbl M3MepuTeNbHbIA NPU6G0oP (30HA)
[O/MKeH 6bITb 3KPAHMPOBAH OT CKBO3HSIKOB W HarpeBa W3/lyuyeHnem.

[M3K 60050-826:2004. cTtaTba 826-10-03]

3.4 TemnepaTtypa okpyxatuweli cpeabl MmakcumanbHas (ans paboTtbl 6atapou) (ambient tempera-
ture maximum for battery operation): 3HauyeHne BepxHero gnanasoHa TemMnepaTypbl OKpyXxatolieit cpeabl, npu
KOTOpOM 6aTapes paboTocnocobHa 1 COOTBETCTBYET yCTAHOB/IEHHbIM Tpe6oBaHUAM.

[M3K 60050-426:2008. cTatbs 426-20-17]

3.5 TemnepaTtypa okpyxawlei cpeabl MUHUManbHasa (ana pabotsel 6atapen) (ambient temperature
minimum for battery operation): 3HaueHne HWXKXHEro guanasoHa TemnepaTypbl OKpyXXatolei cpeabl, Npu KOTO-
pom 6aTapes paboTtocnocobHa M COOTBETCTBYET YCTAHOB/IEHHbIM TPe60BaHUAM.

[M3K 60050-426:2008. cTtaTbs 426-20-20. B onpegeneHun cnoBa «kabenbHas cuctema oborpesa» 3a-
MeHeHbl Ha «6aTapes»]

3.6 amnep-yac (ampere-hour): BHecuctemHas eanHnLa N3MepeHna 3/IeKTPUYeCcKoro 3apsga, Ucnosb-
3yemas AN XapaKTepucTUKN eMKOCTU akKyMynsTOpOB.

NMpumevyaHne — B mexayHapoaHoi cucteme eguuuy, CU anekTpuyeckuii 3apsig nam KoIMYecTBO 3/1eKTpuye-
cTBa BbipaxatloT B KynoHax (1 Kn = 1 A c¢), HO Ha NpakTuke BMECTO NOHATUS 3NEKTPUYHECKNIA 3apas 415 UCTOYHUKOB ToKa
NCNONb3YHT IKBUBASIEHTHOE MOHATUE «EMKOCTb», KOTOPYIO BbIpaXkatoT B 3TOM C/lyyas B AMnep-yacax (A-v).

3.7 6artapesn (battery): iBa unn 6onee anemeHTa, 060pyf0BaHHbIe yCTpOicTBAMU, HEOBXOAMMbBIMU ANSA
1CMNOJb30BaHNSA, HanNpuMep: KOprnycom, KneMMamMmu, 1 ycTpoiicTBaMu 3alnTsl, U UMetoLL e MapKupoBKy.

[M3K 60050-482:2004. ctatbs 482-01-04. B onpefesieHNN CMOBO «O4HO» 3aMEHEHO Ha «ABa»]

3.8 cuctema KoHTponsa uynpasneHusa 6atapen; CKY, 6510k kKoHTponsa n ynpasneHus; bKY (battery
management system; BMS. battery management unit; BMU): SnekTpoHHasa cuctema, cBasaHHas c 6atapeei,
KoTopasi KOHTPOMPYeT U/UNun ynpasfisieT ee COCTOAHNEM, pacCUMTbiBAeT BTOPUYHbIE JaHHble, coobliaeT 3Th
[aHHble U/MNN KOHTPONIMPYeT OKPYXalLy cpeay AnA BO34eCTBUS Ha XapakTepPUCTUKN U/MAKN CPOK CAYXObl
6aTapewu.

MpumeyvaHusna

1 DYHKUMIO CUCTEMBI KOHTPOJS U YNpaB/ieHns 6atapen MOXeT MOIHOCTLIO UK YACTUYHO BbINOHATL Cama akkyMy-

naTopHasn 6arapes w/wnm obopyfoBaHne, KOTOPOe ee UCMOoSb3yeT.
2 CKY unHorga Takke HasbiBatoT BKY.

3.9 pexum oxwmpaHua (6atapeiHoin cuctemsbl) (idle state battery system): CocTosiHne GaTapeiHoii
CUCTEMbI, NMPU KOTOPOM OHa MOJIHOCTbIO (PYHKLMOHANbHA, HO HE akTUBHA, He nepejaeT WIM He noraowaer
aHepruio.

MpumevaHunsa

1 Takas cuctema MOXeT nepejasarb W MOrOLWAaTb S3HEPrU0 MO TPebOBaHUIO MPUIOKEHUS C HYXHbIM eMy Bpeme-
Hem peakuuu.

2 Bpewmsa peakuuun U3MeHSeTCA B AnanasoHe 0T HECKOSIbKUX MUMIINCEKYHS, 10 HECKOTbKUX CEKYH,.

3.10 cuctema 6atapen BcnomoratenoHasn; CEB (battery support system; BSS): pynna B3anmocBs-
3aHHbIX ¥ B3auMOeiCcTBYOLWNX YacTel, KOTOpble BbIMOMHAIT CyLLECTBEHHYIO 3a4a4y B Ka4ecTBe KOMMNOHEHTa
cuctembl 6atapeii.

n pnmedyaHune — I‘Ipmmepamm Takux CUCTEM ABNAKTCA €MKOCTU A4 XPaHEeHUA 3/1EKTPOINTaA, HacoCbl ANA ero
LIMPKYNSILMKM, YCTPOCTBA HarpeBa v OX/TaXeHUsl, 0TBOAA BbIAESIOLLMXCS ra30B W XKUAKOCTE, CUCTEMbI NOXapPOTYLLEHNS,
6apbepbl 6e30MacHOCTK, CTeNNaXM U NOAO06HbIE 0OLEKTLI.

3.11 emKkocTb (akkymynsaTopoB v 6atapeit) (capacity of cells and batteries): KonnuecTtso anekTpuyecko-
ro 3apsifia, KOTOpblii 3aNeMeHT unu 6atapes MOXeT oTAaTb NPy onpefeneHHbIX YCoBUSAX paspsaa.

MpumevyaHne — B mMexgyHapoaHoii cucteme eguuuy, CU anekTpuyeckuii 3apsj, Mn KoMYecTBO afiekTpuye-
cTBa BblpaxatoT B KynoHax (1 Kn = 1 A c), HO Ha NpakTuke eMKOCTb BbIPaXatoT rnaBHbIM 06pa3oM B AMnep-yacax (A-y).

[M3K 60050-482:2004, ctatbs 482-03-14, B onpegeneHnn obasneHo CNOBO «KOMMYECTBO»]

3.12 3apsag (akkymynsiTopoB, akkyMmynaTopHbix 6atapeii) (charging of a battery): Mpouecc, BO BpemMs Ko-
TOPOro akKyMynaTop Uaun akkymMynsatopHasa 6aTtapes nonydyaeTt 3/N1eKTPUYEeCcKyo 3HePruto oT BHeLWHel Luenu, B
pe3ynbTate NPOUCXOAAT XMMUYECKNE N3MEHEHWNS BHYTPU akKkymynaTopa v nofyyaemasn anekTpuyeckasn aHep-
TS COXpaHaeTcs B BUAE XMMUYECKO aHepruum.

2



FOCT P M3K 61427-2—2016

MpunmeyaHune — lpouecc 3apaaa 3aBUCUT OT MaKCUMasIbHOro HanpPsKeHUs, Toka, NPOA0/MKNUTEIbHOCTU 1 [j0-
NOJSTHUTENbHbIX ycnosmﬁ, YKa3aHHbIX U3rotoButenem

[M3K 60050-482:2004. ctatbs 482-05-27. no6aBneHo npuMmeyaHue]

3.13 3apsag npu NOCTOAHHOW MOWHOCTM (AKKyMYNATOPOB, akkyMynaTOpPHbIX 6aTapeit) (constant power
charge of a battery): Bug 3apsga, 415 NpoBefeHUs KOTOPOro nojaBaemas MOLWHOCTb, T. 0. MpOU3BeAeHne
TOKa 1 HanpshkeHus 3apsija, octaeTcs NOCTOAHHON, a 3Ha4YeHUs Toka U HanpshXeHns CBO60AHO U3MEHAITCS B
COOTBETCTBMM C NONSAPU3ALUOHHBIMUK 3hhekTamm GaTapeun.

3.14 pas3psag (akkymynatopa, 6atapen) (discharge of a battery): MNMpouecc, npn KOTOPOM anekTpuyeckas
9Heprus UCTOYHMKA ToKa (XMMWUYECKOro) Npu onpegeneHHblX YC/I0BUAX BblAaeTCs BO BHELLHIOW 3/1eKTpuye-
CKYI0 Lienb; aneKkTpuyeckas aHeprus BbipabaTbiBaeTcsi B akkymynsaTope.

[M3K 60050-482:2004. ctaTbs 482-03-23]

3.15 pa3psg nNpu NOCTOSAHHON MOLWHOCTM (akkyMynsATOpHbIX 6atapeii) (constant power discharge of
a battery); Bua paspsga, npu npoBefeHMM KOTOPOro paspsgHas MOLWHOCTb, T. €. Npou3BefeHne Toka U Ha-
npsxeHnsa paspsga, NogAepXKnBaeTcs NOCTOAHHOM, a 3HAYeHUs Toka W HanpsXXeHns CBO6OAHO M3MEHSAIOTCA B
COOTBETCTBMM C NOASAPU3ALUOHHBIMUK adhhekTammn HaTapeun.

3.16 anekTponuT (electrolyte): BewecTBo, cofepxaliee NofBUXHbIE WOHbI, KOTOpble obecneunBaioT
VNOHHYI0 MPOBOAUMOCTb.

MpumeyaHne — NEKTPOSMT MOXKET GbIThb XKUAKAM, TBEPABIM UM reeobpasHbIM.

[M3K 60050-482:2004. ctatbsa 482-02-29]

3.17 BbIHOCNMBOCTbL (akkymynaTopoB, 6atapeii) (endurance of a battery): MoBegeHne 6aTtapen, oue-
HMBaeMOe KO/IMYECTBEHHO'\ MpU UCMbITAHUU, UMUTUPYIOLLEM YCT0BUS paboThl.

[M3K 60050-482:2004. ctatbs 482-03-44]

3.18 ncnbiTaHUS Ha BbIHOCAMBOCTbL (akkyMynsiTOpHbiX 6aTtapeit) (endurance test of a battery): Vc-
nbiTaHve. NPOBOANMOE B MHTepBasie BPEMEHW, AN NCCNef0BaHNS NU3MEHEHNSA XapakTepucTuk (napameTpoB)
n3nenus BcnefcTsne ANMTENBHOTO UAM NOBTOPSAIOLWETOCs BO3AEeCTBUSA YCTAHOBNEHHbIX Harpy3oK.

[M3K 60050-151:2001, ctaTba 151-16-22]

3.19 3Heprus (akkymynatopos, 6atapeli) (energy of a battery): nekTpuyeckasa aHeprus, oTgaBaemas
akKymMynsaTopom unu 6atapeeli npu 3afaHHbIX YCNOBUAX.

MNMpumevaHusna

1 B mexgyHapogfHoi cucteme eguuul, CU aHepruto BbipaxkatoT B [koynsax (1 [x = 1 BT €). HO Ha NpakTuke aHep-
rmio 6atapen 06bI4HO BbipaxaloT B BaTtT-vacax (BT4) (1 BT-4 = 3600 [x).

2 BefMuunHy TaKoii aHeprum, kak npasmsio, onpeaensoT npu paspagie ¢ NOCTOSAHHON MOLLHOCTbIO. BT.

3 MoryT 6bITb UCMO/Mb30BaHbI MPedVKChI €ANHNL, 0603HaYaloLMe B METPUYECKON CCTEME YMHOXEHWE eAVHULIbI
Ha TbicAvy (K) WM MUAANOH (M).

[M3K 60050-482:2004. ctatbs 482-03-21, o6aBsieHbl npumeyaHuns 2 un 3]

3.20 asHeprusa pakTuyeckas (akKymynaTopoB, akkyMynsaToOpHbix 6atapeii) (actual energy of a battery):
KonunyecTBo aHepruun, onpefesnieHHoe sKCnepuMeHTaNbHO B 3afaHHblii MOMEHT BpeMeHu, Npu paspsje ¢ no-
CTOAAHHOW 3aA4aHHOI MOLLHOCTbIO A0 3aAaHHOIO0 KOHEYHOTrO HanpsXXeHUs 1 Npu 3afaHHon TemnepaType.

NMpumeuyaHune — 3HaueHue HaKTUUYECKOW IHEPTUM U3MEHSIETCA B XOAE pabounx LMKIOB UM CPoKa CyxX6bl
6arapeu, Bru.

3.21 KOHeuYHOe HanpsXeHWe, KOHEYHOe HanpsXeHWe paspaja, HanpsxeHue OTKIIOYEHNA, Hanpa-
XeHue KoHeuHoli Toukm paspsga. UK(akkymynstopos, 6atapeit) (final voltage, end-of-discharge voltage,
cut-off voltage, end-point-voltage. Lffinal of a battery): 3agaHHoe HanpsxeHue akkymynatopa, 6atapeun, npu
KOTOpOM pa3paj npekpaiatorT.

[M3K 60050-482:2004. cTtaTbsa 482-03-30]

3.22 npoTo4Hbli anemoHT (flow cell): BTOpUYHbIA 3nemMeHT, UMeLW it NpocTpaHCTBEHHOEe pa3sjene-
HVe anekTpoja OT o6bema XUAKOCTM UK rasa, KoTopble CoAepXaT akTUBHble MaTepuaibl.

MpumevaHnsa

1 AKTVBHblE MaTepuasibl, COCTOSLLME U3 XUAKOCTEN, PacTBOPOB, CYCMEH3Ui UK rasos, NPOXOAAT MO OTAENLHOCTU
yepes 3/1eKTPoHble NPOCTPaHCTBa.

2 TpOTOYHbIVi 3/1EMEHT, B KOTOPOM OfVH 3 aKTWBHbIX MaTeEPUasIoB, B 3aBNCMMOCTMN OT COCTOSIHUA 3apsfa, ABnseT-
CSl TBEp/bIM BELLECTBOM, OCAX/AEHHbIM Ha OJHOM W3 3/1eKTPOA0B, Ha3blBaeTCsA TMOPUAHLIM NPOTOYHBLIM 3/IEMEHTOM.

CnpaBka pa3paboTunka cTaHgapTa: Hanpumep, Yucno pabounx LyKIoB.



FOCT P M3K 61427-2— 2016

3.23 npoTtoyHasa 6aTtapes (flow battery): iBa nnn 6onee NPOTOYHbIX 3/IEMEHTA, 3/IEKTPUYECKU coenun-
HEHHbIX NocnefoBaTeNbHO U BKOUaAKLWME BCe KOMMNOHEHTbI, HEOGX0AMMbIE ANA UX UCMOMb30BAHUS B Kauye-
CTBE 3N1EKTPOXMMUYECKO CUCTEMbI XPAHEHUS SHEPTUN.

MpuMmeuyaHune — KOMMNOHEHTAMU MOTYT GbiTb pe3epByapbl, HACOCHI, CUCTEMbI YNpaB/eHUs TENIOM 1 6atape-
AMU. TPYGONPOBOABI U T. M.

3.24 skcnnyaTtauus B pexume perynumpoBaHus yacTtoThl (c 6atapesamu) (frequency regulation ser-
vice with batteries): Pexum perynmpoBaHnsa 4acToTbl 3/1€KTPUYECKOI ceTn aHeprueii, BolpabaTtbiBaemoli 6arta-
pesMu unm nornowaeMoli MU ANA NOAAEPXKAHNA ee B oNpefesieHHbIX npejenax.

MpumeuyaHne — lNpouecc perympoBaHnst NPOMCXOANT B TEUEHNE HECKOMLKUX CEKYH MW MUHYT.

3.25 nonHbli 3apag (akkymynatopos, 6atapeit) (full charge of a battery): CocTosiHue 3apsXeHHOCTH,
[OCTUTHYTOE Npu 3apsage akkymynatopa unum 6atapen B COOTBETCTBUU C PEKOMEHAOBAHHLIMU U3rOTOBUTENEM
YCNOBUSAMMU.

3.26 6aTtapes nonHopasmepHas; BIMP (full sized battery; FSB): MonHocTbio ykomniekToBaHHasa 6ata-
pes, oTBevalwLwas BCEM YyCTAHOB/IEHHbIM TPe6OBaHNSAM MO MOLHOCTU 1 3anacy 3Hepruu.

NMpumevyaHne — baTapesi, cobpaHHas 13 /1 akKyMy1sSTOPOB, MOAy/eli UM CTEKOB U OCHALL,eHHas Npy HeobXxo-
AvmocTu cooTeTcTByOWwMMM CKY 1 CBEB.

3.27 na6opaTopHoe ucnbiTaHue (akkyMynaTopHbix 6aTtapeii) (laboratory test of a battery): McnbiTa-
HUe, BbINO/IHAEMOE B 3aflaHHbIX U KOHTPO/IMPYEMBbIX YC/TIOBUSAX, KOTOPbIE UMUTUPYIOT peasibHble YCI0BUA N
He COOTBETCTBYHT UM.

[M3K 60050-192:2015, cTatbss 192-09-05]

3.28 akcnnyaTtauus B pexume cnepoBaHusa 3a Harpyskoli (c 6atapesmu) (load following service with
batteries): Mpouecc ynpasneHna notpebaeHnemMm aHepruu, BbipabaTbiBaemoli 6atapesmu unm nornowiaemMmoi
UMK AN KOMNEHCALUN BPEMEHHbIX UBMEHEHMIA cnpoca Ha Harpysky.

MpumeuyaHne — lpoLecc perympoBaHus NPOUCXOANT B TeUEHME He 6osiee 0HOTO Yaca.

3.29 moaynb (batapeun) (module battery): CtaHgapTM3oBaHHas 1 B3anmo3lamMeHseMas c6opka 3/ileMeH-
TOB. COEAMHEHHbIX NocneAoBaTeslbHO U/UAyM napannenbHo U BCNOMOraTesibHbIX YacTeld, npefHasHa4YeHHbIX
[N Nerkoro MoOHTaxa B KOMMepyeckne batapewu.

3.30 gnana3oH pabouyero HanpsXxeHus, npefensl paboyero HanpsXeHWa (akKkyMynaTOpHbIX 6aTa-
pei) (operating voltage range, operating voltage limits of a battery): lmana3oH Hanps)XxeHuii, ykasaHHbIA n3-
roToBMUTE/IEM. B KOTOPOM 6arapeto aKcnayaTupyoT, B COOTBETCTBUMU CO CneundukaLmamu.

3.31 makcumanbHoe pabouyee HanpsXxeHue, BEPXHUIA npepen HanpsxeHus, 1/Makc (akkymynsatop-
HbIX 6aTapeii) (operating voltage maximum, upper voltage limit, |/raax of a battery): BepxHuit npegen gnana-
30Ha HanpsXeHwit, npun KoTopom b6atapes paboToCcnoco6Ha ¥ BbINOAHAET (PyHKUUM B COOTBETCTBUM CO chne-
uudukaumnamm.

3.32 MuMHuManbHoe pabouyee HanpshXeHWe, HUXKHUI Npefen HanpsHXeHus, LUMvm (akKyMynAaTOPHbIX
6artapelii) (operating voltage minimum, lower voltage limit, Ummof a battery). HuxHnii npegen gnanasoHa Ha-
npskeHnid, Npu KkoTopom 6aTapes paboTOCNOCO6HA U BbIMOAHAET (DYHKLMM B COOTBETCTBUU CO cneundumka-
Luamm.

3.33 akcnnyaTtayuum B pexunme NOKpPbITUA MUKOBbLIX Harpy3ok, akcnayataunm B peXxume BblpaBHU-
BaHuA Harpysku (c 6atapesamu) (peak-power shaving service, load levelling service with batteries): Mpouecc
ynpaBneHns notpebaeHnemM aHeprun B NepuoAbl NOBbILEHHOTO CNpoca WUan ee BbICOKO/ CTOMMOCTM, COCTOSA-
WMt B AOMOSIHUTENbLHON Nojaye B Ce€Tb 3HEPIrMM OT akKyMY/IAITOPHbIX 6aTapeil.

MpumeyvaHusna

1 [1nA NOKpbITUA NUKa CNpoca UCMOoMb3yloT 3Hepruio, NpeasapuTeslbHO 3anaceHHylo B 6atapee B nepuoj HUKOro

noTPeGIeHNs SHEPrK U ieLleBoro Tapuda.
2 TpoLiecc ynpaBneHns NPOMCXOAUT B TEUEHWE OAHOTO UM HECKOSbKMX YaCoB.

3.34 akcnnyaTtauusa B pexume BPEMOHH6TO caBura ans portoanekrpnyeckux cuctem; ®3C (c ba-
Tapeamn) (PV energy storage-time shift service with batteries): Mpouecc ynpaBneHua notpebieHnem aHeprum,
COCTOALWMIA B XpaHEHUN 3Heprumn, nonyyaemoin ot 3C B 6aTtapee A0 BLICBOGOXAEHUSA €€ B 3/1EKTPOCETD.

MpumevyaHune — lpouecc ynpasieHnsi NPOUCXOAUT, Kak NPaBusIo, ¢ 24-4acoBbIM PUTMOM AeHb/HOYb.
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3.35 paboune xapakTepucTuku (akkyMynatopHbix 6aTtapeii) (performance of a battery): Xapakrepu-
CTUKKN. onpefenswlime cnocobHoCcTb 6aTapen BbINONHATbL NpefHa3HauYeHHY YHKLMIO.

[M3K 60050-311:2001. ctatba 311-06-11. B onpegeneHnn CnoBa «U3MEPUTEsbHbIA UHCTPYMEHT» 3a-
MEHEHO Ha «baTapesn»)

3.36 ucnbiTaHne no onpegenexHunto pabounx xapakrepuctuk (performance test): VcnbiTaHune, npo-
BOAMMOE ANA onpeAeneHns aNeKTpUUecKnx xapaktepuctuk 6arapeu.

3.37 BTOPUYHbIA 3NEeMEHT (3NeKTpoxumuyeckunii), akkymynatop (secondary cell electrochemical):
BasoBas Bbinyckaemas (Mpou3BoAMMasn) efuHULA 3/1EKTPOXMMUYECKON CUCTEMbI, CMOCOOHAsA XpaHUTb 3/1ek-
TPMUYECKYI0 3HEPrnio B XMMUYECKO (hopme 1 oTAaBaTb 3/1EKTPUYECKYI0 3Hepruo obpaTHO 3a cyeT 06paTHOro
npespaLLeHns XpaHaLWenca B Heli XUMUYECKOW aHeprum.

[M3K 60050-811:1991, ctaTtba 811-20-01)

3.38 cpok cnyx6bl (akkymynaTopHbix 6atapeit) (service life of a battery): O6was NnpoAOKUTENBHOCTb
pab6oTbl OTAENBLHOIO0 XMMWUYECKOro UCTOUYHUKA TOKa Mnu 6atapen npu hyHKLMOHUPOBAHUN.

MpumeuvaHue — [ns akKyMynATOPHbIX 6aTapeit CPoK CAyXObl MOXET 6biTb BbIPaXKEH B €ANHULAX BPEMEHH,
yucne UMKIoB 3apaga/paspsga uv BeMunHe eMKoCcTH, OTAaHHOI 6aTapeeii Bo Bcex cTaausax paspsga. Au.

[M3K 60050-482:2004. ctatbs 482-03-46]

3.39 pabouas TemnepaTypa MakcumasnbHas, MakcumanbHas gonyctumas TemnepaTypa (akkymy-
NATOPHbIX 6aTapei) (maximum service temperature, maximum operating temperature, maximum permissible
temperature of a battery): Camoe BblCOKOe 3HayeHue TemnepaTtypbl 6atapen npu HOpMasbHOM UCMNOb30Ba-
HUW oA AeiicTBMeM TemnepaTypbl OKpyxatLlell cpefbl, HaBe€HHOro Tenaa v Tenna, BblAensaemMoro camoi
6aTtapeeil.

[M3K 60050-442:1998. cTtaTbs 442-06-41. B onpejeneHny cnoBa «CoefUHUTENbHOE YCTPOCTBO» 3a-
MeHEeHO Ha «baTapes»)

3.40 paboyasa TemnepaTypa MWHMMaNbHasi, MUHMMaNbHas fonycTumas TemnepaTtypa (akkymy-
NATOPHbIX 6aTapeli) (minimum service temperature, minimum operating temperature, minimum permissible
temperature of a battery): Camoe HU3Koe 3HauyeHue TemnepaTtypbl 6aTapen Npy HOpMasbHOM WCMONbL30BaHUN
nog AelictBmemM TemnepaTypbl OKpyXatoLl e cpefbl U NPUHYAUTENbHOTO OXNaXKAeHUS.

3.41 cToK (NnpoTouHOI 6aTapen) (stack flow battery): iBa nnn 60nee NPOTOYHbIX 31EMEHTA, COEAUNHEH-
HbIX MocnefoBaTesibHO WAW napanfiefibHoO C COOTBETCTBYHOLMMN 3NEKTPUUYECKUMUN COeAUHEHNSAMUN N Tpy6o-
nposojamu nogayn XugkocTu.

3.42 cTeneHb 3apsaxeHHoCcTU; C3 (akkymynAaTopHbix 6aTapeit) (state of charge. SoC of a battery): Be-
NINYMHa. COOTBETCTBYIOLLAA KOIMYECTBY HAKONIEHHOro 3apsga, A 4. uan 3anacy aHepruun. BT 4. oTHeceHHas K
3Ha4YeHNI0 hakTUYeCcKo eMKOCTU AN 3anacy aHepruun.

MpumevaHnsa
1 laHHOe onpe/geneHne NPUMEHNMO TO/bKO B HACTOALLEM CTaHaapTe.
2 CreneHb 3apsyKeHHOCTY BbIpaXKatoT B MPOLEHTAX.

3.43 ueneBas paboyas cTeneHb 3apseHHocTu; C3L, (akkymynsTopHbix 6aTapeit) (target operational
state of charge. SoCOT of a battery): MpeaycTaHOBNEHHAsA CTeNEeHb 3apPSHXKEHHOCTU. K KOTopoi CX3 Hanpas-
naeT koutponnep uan CKY npu onpepeneHHbIX yCoBUSAX.

MpumevaHnsna

1 3HaueHne C3L| fO/MKHO 6bITb AOCTUTHYTO U/WNW NOAAEPXMBATLCS, KOrAa NPOCXOAUT ABYHaNpPaBeHHbI nepe-
HOC 3HepTKn B H6aTapelo 1 U3 Hee Mexzy YCTaHOB/IEHHbIMU NpeAenamu No Hanpshkexuto n C3.

2 CreneHb 3apsKeHHOCTN BbIpaxkatoT B NPOLEHTax.

3 Kak npasuno C3L, — 370 XenatefibHas uan pekoMeHgyemas cpegHsas paboyas C3 npu akcnsyarauum no Bbl-
6paHHOMYy CLieHapuio NpuMeHeHus1. Ee ycTaHaBMBatoT A1 YnyUlleHns pabounx nokasaresieil CUCTeMbl XpaHeH!s anek-
Tpuyeckoii aHeprnn (CX33) ninnu gns yBennueHns cpoka ciyx6bl CXO3 B KOHKPETHOM NPUMEHEHWN.

3.44 wncnbiTaHne (akkymynaTopHbix 6aTapeli) (test of a battery): TexHnueckan onepaunsa onpegeneHus
0AHOI Unn 6osiee xapakTepUCTUK aHHOI 6aTapen B COOTBETCTBUM C 3aAaHHOl npoueaypoil.

MpumeuvaHue — KcnbiTaHne NPOBOAAT AN U3MEPEHUS UK KnacCUdMKaLmK XapakTepucTvk CBOCTB 6ara-
peu. NpUMeHss Kk 6aTapee COBOKYMHOCTb KIMMATUYECKUX 1 IKCMyaTaLuMOHHbIX TPe6GOBaHUIA U YCNIOBWIA.

[M3K 60050-151:2001, cTtatbs 151-16-13. B onpefesnieHun cnosa «npodyKT, npouecc uau ycnyra» 3a-
MeHeHbl Ha «6aTapes»)
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3.45 ncnbiTyemblii 06pasel (test object): ispenue, nogBepraemoe UcnbiTaHWIO, BKAOYasn No6ble npu-
HaANeXHoCTn, ecnu NHoe crneunasnbHo He OrOBOPEHO.

(M3K 60050-151:2001, cTtatha 151-16-28]

3.46 ncnbliTyemblii o6pa3ey 6atapen: OWB (test object battery: TOB): C6opka x-1/n y3510B, cocTos-
WMX U3 akKKyMynaTopos, Moayneit n unu ctekos BIMP, koTopble npu c6opke N y3noB o6pa3ytT BIP. oTBeva-
lowyto TpeboBaHUAM He06X0AMMON MOLHOCTM U 3anaca dHepruu, 3afaHHbIM B COOTBETCTBYIOLLUX MyHKTaX
NCNbITAHNA Ha BbIHOC/IUBOCTb.

MpumevaHusna

1 OWB siBNsieTcsA NOSHOLEHHbIM npeactaButenem BINP B nnaHe MaclitabupyemocTu, a pesynbTaTbl UCTbITaHui

MOryT 6bITb 3KCTPanonMposaHsl Ha BrP.
2 OWB npu HeobxoAMMOCTM OcHaLaloT cooTBeTcTBYytoW e CKY n CBB.

3.47 akcnnyaTtauusa B pexume BpeMOHHG6ro caBura (c 6atapesamu) (time shift service with batteries):
Mpouecc ynpaBneHns notpebaeHnem aHeprum B NnepmoAbl NOBbILLIEHHOIO CNpPoca, COCTOAW NI B 4ONONHUTE b
HOll nofjaye B CeTb 3HEPrMn OT akKyMYNSATOPHbIX 6aTapeli, HaKOM/IEHHON BO BpPeMs A0CTaTOYHOro ee Npous-
BO/CTBA MM HU3KOrO cnpoca.

MpumevyaHune — lMpouecc ynpaBieHNsi NPOUCXOAUT B TEUEHUE HECKOSbKIX YacoB, AHEN Nnn faxe Ce30HOB.

4 O6Lwwne 3ameyaHus

OHeprus oT BO30O6HOBASAEMbIX UCTOYHUKOB, TakMX Kak BeTep, CO/THeYHOe U3Ny4YeHue WAN NpUInBHbIe
CW/bl, XapakTepn3yeTcs BbICOKOW CTeneHbl NPepbiBUCTOCTU M HU3KOW cTeneHblo npefckasyemoctu. Korga
MX 3Heprus nofaetcs B IMHUKN Nepejayn U pacnpefeneHuns 371eKTPOIHEPrun, MoryT BO3HUKHYTb Neperpysku
M HecTabunbHOCTb YCNOBUA, MO3TOMY A1 BPEMEHHOTO XpaHEeHUs 3TOW 3HEepPrumn xenatesbHO UCMNO/b30BaTb
akKyMy/iATOpbl, @ 3aTem oTAaTb ee KOHTPO/MpyeMbiM 06pasom, 4Tobbl crnaguTb U cTabuam3nposBaTtb MOTOK
3/1eKTPO3HEPrUnN B CeTu.

Takue cuTyalmm HeycTOMUMBOCTU U AncHanaHCOB B 3HEProceTsiX MOryT Takxe BO3HMKaTb Npu HepocTa-
TOYHOI BbIpaboTKe 3M1EKTPOIHEPTUN.

B HacTosillem cTaHfjapTe NpuBeAeHbl PEKOMeH4auMn n UHCTPYKLUW onepaTopaM CUCTEMbI MO BbisBe-
HWUIO U OT6OPY MOAXOASLLMX akKKyMynAaTOPHbIX 6aTapeit Ans CXO3. noAkIYeHHbIX K ceTu. Mpouecc Bbibopa
OCHOBaH Ha UCMo/Ib30BaHNN Habopa 06X MEeTOA0B UCMbITaHWI, falOLWNX KOMYECTBEHHYI0 OLeHKY BO3MOX-
HOCTel akKkyMynATOPHbIX CUCTEM Pa3/IMYHOrO 3/IEKTPOXMMUYECKOro cocTaBa M KOHCTPYKLUMN ANA KOHKPETHbIX
cueHapueBs NPUIOXKeHUs.

Tpe6oBaHNA K BBIHOCIMBOCTU 6aTapeil 1 X 3N1eKTPUYECKNM XapakTepncTukam CBA3aHbl C KOHKPETHbIMU
cueHapusMu ncnonb3oBaHna CX33. koTopble 6yAyT HampaBieHbl Ha ynpaBrieHue M36bITOYHON aHepruei B
CeTn 1 CBA3aHHbLIMM BOMpocaMy nepsoHavasibHbIX 3aTpaT 1 3aTpaT Ha akcnayatauunio CX33.

OHepreTuyeckasn adPeKTUBHOCTbL> CPOK CAYX6bl, NPOMyckHas CMOCOOHOCTb MO akKyMy/MpoBaHHOW
3Hepruu, NpocTpaHcTBo, Heobxogmmoe ANA ycTaHOBKM CX33 U T. n., BeCbMa pas3Hoo6pasHbl, Tak Kak OHU B
60Nblleil cTeneHn CBA3aHbl C BO3MOXHbIMU CLEHAPUAMU WCMOMb30BAHMSA, C MECTHbIMW yCl0BMAMK 3aTpaT/
BbIFO/, 1 COOBPaXEeHNAMN BPEMEHMN OKyNnaeMoCTu.

HacToawwnii ctaHgapT He ycTaHaBnmBaeT 3Tu TpeboBaHua, a npeAnaraet MeToAbl UCMbITaHWIA A4ns onpe-
[eneHns BIHOC/IMBOCTU W 3/IEKTPUYECKNX XapaKTePUCTUK U CPaBHEHUA BO3MOXHbIX KaHAnaaTtos CX33.

Bce 6atapen CX33 fo/KHbI 6bITb 6e30MacHbl. MpaBuibHOE NPOEKTUPOBaHWE U CBSAI3aHHble KBanudu-
KaLMOHHble UCMbITaHNA, NPOBOAMMbIe N3roToBUTENAMK 6aTapeii, 40/MKHbI 06ecneunTs 6e3onacHoCTb Ha BCex
YPOBHAX OT OTAE/1bHOT0 akKyMynaTopa K CUCTEME B L,e/I0M.

HenonHblli NnepeyeHb onacHocTeli, CBSA3aHHbIX C 6aTapesamu n batapeiiHbiMn ycTaHOBKamu, npusegeH
B NpUNOXeHnn A. STOT NepeyeHb JO/IKEH MOMOYb B OLleHKE BO3MOXHbIX peakuuii 6atapeil, Korga oHWM nog-
BepratTca BO34eNCTBUIO aHOMaIbHO TSXEbIX YC/IOBUIA aKCnayaTaunu.

CnpaBka pa3pa6oTurka CTaHAapTa: Nof SHepreTUUecKoi agh(PEeKTUBHOCTLI0 06bIYHO MOHAMAOT OTHOLUEHUE KO-
NINYECTBA IHEPTUM, KOTOPYHO MOXHO NOYYMTb NPY paspsifie BTOPUYHOTO 3/IEMEHTA (aKKyMy/sITOpa), OTHECEHHYHO K KO-
UEeCTBY 3HEpPruK, 3aTpayeHHol Ha ero 3apof, BbIPAKEHHOE B NPOLIEHTAX.

6
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5 O6uwue ycnoBusa ncnbiTaHui

5.1 TOYHOCTb M3MEepPUTENbHOTo 060pyao0BaHUSA

5.1.1 N3mepeHne HanpsaxeHns

MorpewHocTb M3MepuTeNbHbIX NPUBGOPOB AOMKHA 06ecneynBaTb TOYHOCTbL U3MepeHnin He meHee 0.5 %.
5.1.2 N3mepeHune Toka

MorpewHoCcTb M3MepuUTENbHbIX NPUBOPOB A0/MKHA 06ecneynBaTb TOYHOCTb M3MepeHuin He meHee 0.5 %.
MpumeuvaHne — Ocoboe BHUMAHME JOMKHO BbiTh YAENEHO TOYHOCTM U3MEPEHUs ToKa 1 NpMbopoB, obecneun-

BaIOLLYIX UHTErprupoBaHMe ToKa Mo BPEMEHMU, Tak Kak Jl060e MOHWKEHNE TOYHOCTU UM HECTabWUIbHOCTb MOXET HeraTBHO
noBNMATbL Ha athhekTUBHOCTL cTabunmnsaumm C3.

5.1.3 N3mopoHune TemnepaTypbl

Vicnonb3yemble npnbopbl A0/MKHbI MMeTb paspeweHune 0.5 °C. MorpewHocTb npubopa Ao/MHKHa ObITb
+2 °C nnu nydue.

5.1.4 N3mepeHne BpemMeHHU

Mpub6op AN M3MepeHna BpeMeHn AO/KeH MMeTb paspelwlerHe 1c n norpewHocTb 0.1 % n3mepsaemoro
NHTEpBasa BpeMeHMU.

5.2 O6beKTbl ucnblTaHms

PesynbTaTbl UCNbITaHW/ NpegHa3HayeHbl ANA oKasaHua nomolwwy onepatopam CX33 B Bbl6Ope Hau-
6onee nogxopgswei 6atapen A4NA LeNeBOro NPUMeHeHUs, NpefocTaBnAs conocTaBUMble AaHHble CUCTEM-
KaHAnaaTos.

OWB coctouT n3 6atapen n CKY n CBEB. ecnn oHM HeobxoauMbl Ans paboTel 6aTtapeun. paHuua 3Toil
CUCTEMbI OYepyeHa NYHKTUPHON MHMER Ha pucyHke 1.

PucyHok 1— IpaHuua BrP

CucteMbl Nnpeo6bpa3oBaHUsA 3HEPIUN N UX KOMMOHEHTbI, a Takke MecTa UX NPUCOeANHEHNA He BXOAAT B
chepy NpMMeEHeHUsA HacToALWEero cTaHgapTa U He ABNATCA 06A3aTeNbHbIMU NPYU NPOBEAEHUN UCMbITAHWUIA B
COOTBETCTBUM C pasfenamun 6 n 7.
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5.3 Bbi6op 6atapen 4na ncnbiTaHWi 1 paccMoTpeHne pasMepoB

BaTapeliHble cuctembl, NnpegnaraeMble U3roTOBUTENAMU ANA XPAHEHUS 31EKTPUYECKON IHEPrun n uc-
nosib30BaHNs ee B COCTaBe CeTW, UMEeIT BHYTPEHHNE OrpaHnYeHns, npucylme Kaxao 3neKTpoXuMnyeckoi
CUCTEME aKKyMYNATOPOB U KOHCTPYKLUIA, a TakKe BblTeKalLe 13 KOHKPETHbIX MOTPpe6bHOCTel LeneBoro npu-
noxenusa. Takne 6atapen 06bI4HO UMEIOT gnana3oH MolwHocTeli go 50 MBT n emkocTu Ao 100 MBT u. MNoka
He cyllecTByeT YCTOABLUEroca TMNOpPasMepHOro psaa, paBHO Kak U NPUBA3KU K TON WAW UHOI 3N1eKTPOXUMU-
yeckoli cucteme akkyMmynsTopoB.

Korpga n3rotoBuTeNb MU KOHEYHbI NoMb30oBaTeNb NPOBOAMT UCMbITAHUA GaTapen, eMy npejocTaBseHa
cBo60ofa Bbibopa Takoil xapakTepHON yacTu 6artapen, koTopas siBAsieTca Hanbonee nNoaxoasuein onsa npose-
OEeHWNs UCNbITaHWi, TOl XXe MOoAenn WU KOHCTPYKLWUW, aHanorMYyHOl BbIHOCIMBOCTM U 31EKTPUYECKUX Xapak-
Tepuctuk. 4to n BIP. KoTopyl npegnonaraiT UCMNONb30BaTb B HEOOXOANMOM NPUMEHEHUN. TpumMepbl Taknx
npuMeHeHWii gaHbl B 6.2—6.5 UCNbITAHNA Ha BbIHOC/NMBOCTb. DTO MOXET OblTb AOCTUIHYTO C pasmMepamu
6atapen M UX pacnosioxXeHwem, KOTOpble MOTyT U3MEHATbCA NpW nepexoe OT OAHON 3NEKTPOXMMUYECKOW
CUCTEMBI aKKyMyNATOPOB M OT OJHOr0 KOHKPETHOr0 NPUMEHEHUSA K APYromy.

CKY
I -rl:iifv l-m: - -
£in PeanbHas BINP, onpegeneHHas narotoau-
TIT. Tenem. cOCTOWT W3 /1 aKKyMy/NSATOPOB, MO-
[yneii U CTEKOB 1 COOTBETCTBYET Tpe-

Qran 1 6oBaH1AM 6.2 Twm 6 3
n/vinn 6.4. nivnn 6.5 nepeuncneHys B)

CBB
Jrtan 2 4
CKY )

& Xun/ Pe%l'leblVI OWVb. onpepeneH-
HbIii U3FOTOBUTENEM, /151 UC-
HacTb MbITaHUS MO OnpeaeneHuio na-

£ BMP $ paMeTPOB B COOTBETCTRUM

CbB c6.Xxun7x

PucyHok 2 — [IByxcTyneHuatblit npouecc ot6opa OVB

[na obecneyeHna NOAroTOBKM COMNOCTABUMbIX Aa@HHbIX UCMbITAHWI JOMKHBI 6bITb COBNIOAEHBI Cneayto-
Line orpaHnyeHuns.

B HacToAlWwem cTaHfgapTe COOTBETCTBYWOLUWME 6aTapen onpeaeneHbl cnegyowmm o6pasom.

Tpe6oBaHWAM NO MOLWHOCTW U 3anacy aHeprun BIP gonxHbl cooTBeTcTBOBaTh 6.2. 6.3. 6.4 Uan 6.5 B
3aBMCUMOCTU OT UX NpUMeHeHUsA. 3Ta 6aTtapen MOXeT NpeAcTaBnsATb COO0N COBOKYNHOCTb M akKkyMynsaTOpOB,
mMoZayneii UNn CTEKOB 1 AO/KHA GbiTb NPU HE06X0AMMOCTM 060pyAoBaHa cooTBeTcTBYyOWEN CKY n CBB.

OWB n B3aumogeiicteytowme ¢ HUM CKY n CBB aBnseTcsa NOMHbIM NpeAcTaBUTeNEM BbllEONUCaHHOW
BMP B nnaHe macwTtabupyemMocT MO BbIHOC/MBOCTM M pabouynm XxapakTepucTukam, No3ToMy pesynbTaTbl
NCNbITAHNI MOTYT 6bITb TOYHO 3KCTPANONMPOBaHbl Ha BIMP 1 TemM camMmbiM AEMOHCTPUPOBATL paboune xapak-
TepucTtukn BMP. OVB gonxeH 6bITb CO0PKOI X-1/1 akKyMynsiTOPOB, MoAyneli Unn cTekos, BXOASALLEN B cOCTaB
BbllLeonnucaHHoi BMP. MMHMManbHOe Yncno X onpefeneHo B COOTBETCTBYIOLLEM NYHKTE UCAbITAHMA. Ha aToM
OWB npoBOAAT BCe UCMbITAHUA, €C/IN He YKa3aHo UHoe.

ST1anbl onpegeneHns OUVB npuBefeHbl Ha pUCyHke 2.

Bce OWB. ucnonb3yemblie 41 UCNbITaAHUI NO onpeAeneHnio NoBefeHUs B BbIGPAHHOM peXxume 3KC-
nnyatayuu no 6.2. 6.3. 6.4 nnm 6.5. 4OMKHbI 6bITb OAHOTO pasMmepa, 0AHON KOHCTPYKLMK 1 ocobeHHocTel. He
LO/KHO BbITh HUKAKMX afanTaunii KOHCTPYKLUUKN K KOHKPETHOMY ciyvato, Aaxe AN y40BNeTBOPEeHUs KOHKpeT-
Horo Tpe6oBaHus.

B coctaB OVB fomkHbl BbITb BKIOYEHbI BCE HEOO6X0AMMbIE ANA ero yHkunoHmposaHus CKY n CBB.
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[0/KHbI 6bITh NPOBEAEHbI TONLKO T€ UCMbITAHUS HA BBIHOC/IMBOCTb, A1 KOTOPLIX 6aTapes paspaboTa-
Ha ¥ NAaHUpyeTCcst K NPUMEHEHNIO.

Korga HE06X0A4MMO UCMbITaTh HA COOTBETCTBME HACTOSILLEMY CTaHAapTy CX33 Ha OCHOBE KOMMepUecku
[LOCTYMHOI 6aTapen ¢ OT/MYaLWMMUCA NapaMeTpamu MOLLHOCTW W/MAWU 3anaca 3Hepruu, To Takoi BbiGOp

ABNSAETCA NpueMIeMbIM NPW YCAOBUK, YTO BCe ApYrue MoJI0XeHNs 6yayT BbINOJIHEHbI, U 3TO OTK/IOHEHMNE OT-
paxeHo B AOKYMEHTAaL NN NCNbITAHWUNA.

5.4 TMporpamma ucnblTaHui

McnbiTaHma N5 NpoBepku NpUrofHocTn 6arapen 418 UCMNONb30BAHUA MO KOHKPETHOMY CLieHapuo npu-
MEHEHUA JO/KHbI OblTb MPOBEAEHblI HE MEHee YeM Ha ABYX UaeHTUYHbix OUB.

OWB 1 ucnonb3yT A4 NPOBEeAEHUA COOTBETCTBYIOLLEro UCMbITAHUA Ha BbIHOC/IUBOCTL NO 6.2 nnn 6.3,
nnun 6.4 unun 6.5 N NPOBOAMMBIX B X0 UX BbINOSIHEHWNA UCNbITAHWI NO onpeAeneHnto pabounx xapakTepucTuk
no 7.2—7.5. cMm. TaKxe pucyHkn 3,4 n 5.

Bbi6epuTe ycnosus akcnyataumm CX33
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PucyHok 3 — Pabouwii npouecc a4na onpefeneHus BbIHOC/IMBOCTU U 3/1EKTPUYECKMX paboumnx xapaktepuctnk OUB,
perynvpyemblii nocnenoBaTelbHOCTbI) NOyYEHUs AaHHbIX Mo 6.2—6.5



FOCT P M3K 61427-2— 2016

VcnbITaHns Ha BbIHOC/IMBOCTb NO62- 6.3-64-65

7.2 7.3 7.4 7.4 7.5 6.X
dakTyeckoe  SHepreTuyeckas OHepreTuyeckas OHepreTuyeckas Bblgenexve Mpogomxexvie
cofepxaHue 3hheKTMBHOCTb 3hheKTUBHOCTb 3hheKTVBHOCTb Tenna npu uCnbITaHNsA
SHEPTMM NPV NPV Temnepatype  NPU MAHUMA/IbHOW NPy MakCUMasibHOM MaKCUMasIbHOM Ha BbIHOC/IMBOCTb
Temneparype OKpy>atoLLielt Temneparype Temnepartype Temnepartype npu Temneparype
OKpy>atoLLeit cpeapl 25¢cC OKpyxatoLleit OKpyxatoLei OKpY>KatoLLeit oKpyxatoLei
cpefpl 25'C cpeapl cpeapl cpegpl cpepbl

“« T ™

MpumeyaHunsa

1 Moapo6HOCTH NPOBEAEHNA UCTbITAHUSA MO ONpeAeeHnNio paboumnx xapakTepucTK NnpueefeHsl B 72—7.5.

2 VicnbITaHus no onpegeneHunio paboumnx xapakTepucTuk no 7.2—7.5 npoBoAAaT nocnefosaTesibHO U COBMECTHO C
COOTBETCTBYOLMMMN UCTILITAHUAMMN HA BbIHOC/IMBOCTb.

3 Mpodmnb ncnbiTaHns, UCNOb3yeMblii Npy NpoBeAeHnn 7.3—7.5. TOT Xe. YTO 1 B COOTBETCTBYIOLLEM UCTbITaH!M
Ha BbIHOC/IMBOCTb.

PucyHok 4 — MocnefoBaTteibHOCTL NPOBEAEHNS UCTIbITAHWIA NO ONpeseneHunto paboumnx xapaktepuctuk ¢ ONB 1
B Nepuog NpoBefeHUs NCnbITaHUii Ha BbIHOC/IMBOCTL NO 6 X

OWB 2 ncnonb3yoT ANA NPOBEAEHNA UCMBITAHNA NO onpeeneHnio paboynx xapakTepucTuK HU3KOM cTe-
neHn Bo3gelicTBus no 7.6 (onpegeneHne noTpebHOCTM B 3HEPrMM BO BpeMs NepruooB 6e34elicTBus), KoTopoe
MOXeT npejwecTsoBaTh /II0O60MY UCMbITAHUIO HA BbIHOC/IMBOCTb, YTO MO3BOJISAET YMEHbWUTL Ynucno OB Ha
npoBepKy Mo cueHapu npumeHeHns fo ogHoro OWMB. Ynucno OUNB. KoTopble 6blIM MCNONb30BaHbI, AO/THKHO
6bITb YKka3aHo B Tabnuue 1.

Mo 7.4 n 7.5 ONB noasepraloT NpMemMseMbIM TENTIOBbIM BO3AENCTBUAM NPU yKa3aHHbIX U3roTOBUTENEM
caMblX HU3KUX U BbICOKUX Temnepartypax. MNpu aTux Temnepartypax no 3afaBieHU0 N3roTOBUTENSA akKyMyaTop
paboTocnocobeH U COOTBETCTBYET YCTAHOB/IEHHbIM TPe6OBaAHMAM, MO3TOMY A/ MPOBELEHUS UCMbITAHNI He
TpebyeTcs aononHUTENbHbIX OUB.

M3rotoBuTeNb fO/MKEH MPOBOAUTL TO/ILKO T€ UCMbITAHUA HA BbIHOCNMBOCTb, 415 KOTOpbIX BMP, 1. cooT-
BeTcTBEHHO OWB, npegHasHayvyeHsbl.

McnbiTaHna Ha BLIHOCAIMBOCTb MOTYT GbITh MpeKpalleHbl B 11060 MOMEHT, KOrga U3rotoBuTenb 6atapei
NoATBEPAUT 3aaBEHHbIR Cpok cnyx6bl BMP HagexHol akcTpanonsuuein BO3MOXHOCTM MpueMa W oTAaumn
3Heprun B Te4YeHme JONAroro spemeHn Ha OUb.

BHeceHHble B mMaTepuanbl U KOHCTpyKUuio BIP n3meHeHuWA, KOTOpble MOTYT MOB/IMATL Ha BbIHOC/IN-
BOCTb. WM XapakTepPUCTUKN JOMKHbI ObITb OLEeHEHbl C TOUKM 3PEHNA BO3MOXHOCTU UX BIUSAHUA Ha pe3ynbTaThbl
ncnbITaHWl No pasgenam 6 U 7 NOBTOPEHWEM COOTBETCTBYIOLLENO UCMbITAHNA, HA pe3ybTaTbl KOTOPOro MOF/N
NOB/INATL BHECEHHbIE U3MEHEHUSA.

10
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PucyHok 5 — Pa6ounii npouecc 1 epeBO NPUHSATUSA PELLEHNI ANA UCTbITAHWIA HA BbIHOC/IMBOCTL NO 6.2—6.5
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6 BblHOCNMBOCTbL GaTapei

6.1 O6wmne nonoxeHus

McnbiTaHUsA Ha BbIHOCAIMBOCTb NpefHa3HayeHbl A4NA onpefeneHns NpurogHoCTU KOHCTPYKUUn 6atapen
NPUHUMAaTb ¥ OTAaBaTb 3HEPIMI0 B 3KCMEPUMEHTAsIbHbIX YC/IOBUSIX, BOCNPOU3BOASALW X B YNPOLLEHHOM Buae
paboTy 6aTapen, KOTOpPY OHa A0/MKHA ByAeT BbINOMHATb B MPUIOXKEHNN CETEBOr0 XPaHeHUs SHepruu.

KntoueBbiMn hakTopammn BO34eCTBNS B TAKOM NPUMEHEHUN ABAAOTCA:

a) YpOBHM MOLLHOCTM NpKW 3apsifie U paspsje Npu BO3MOXHOM 3anace aHepruu;

b) paboTa npn C3 meHee 100 % un

c) 60nbloe Yncno paboumx LMKIOB, KOTOPOE AO/MKHO ObITb AOCTUTHYTO B TEYEHME BCETO CPOKa CNYX6bl.

YcnoBus ncnbiTaHuii cpopMynnpoBaHbl Tak, YUTOGbl KOJIMYECTBEHHO ONpeennTb BbIHOC/IMBOCTbL 6aTa-
pen B cneAyloLmnxX YeTblpex CleHapusax NpUIoXeHuid: peryimpoBaHme 4acToTbl, Cef0BaHne 3a Harpyskoin,
NOKPbITUE MUKOBbLIX Harpys3ok u paGOTa C BpeMeHHbIM cABUTOM AnA q)OTOSI'IEKTpVIHeCKI/IX CUcCTeMm.

B 3HauMTEeNbLHOW cTeneHun cnyyaiHble Nnpouecchl nepefayn aHeprum B U oT 6atapen Npu XxpaHeHun aHep-
v gns ceTv MoAenupytoT 6osiee ynpoLeHHbIMY NoANporpaMMamMy aHeproobmeHa.

Mpu3sHatoT, 4TO BbiGpaHHble OTAe/NbHble NpoLeAypbl 3HEProo6MeHa He MOryT TOYHO NOBTOPUTL BCE YC-
NOBUSI peasnibHOro MCMnoab30BaHUsA, YTO TUMNYHO ANA NabopaTopHbIX UCNbITAHWA. TeM HE MeHee, cucTeMaTu-
yeckoe MCMosb30BaHWe 3TUX UCMbITaHWii 4NA pa3paboTky NPOAYKTOB M ANSA Leneil kBanndukaymm noMoxeT
n3roToBmuTeNnam u onepatopam CX33 B pa3paboTke v Bbibope nogxoaawmnx 6atapei.

6.2 McnblTaHNA Ha BbIHOC/AMBOCTbL MPU 3KCNAyaTaunn B pexume perympoBaHns 4acToTbl

Ycnosua ucnelTaHusa cnegyowme:

a) M3roToBUTENb AO/KEH BbIGpaTh 1 onpefenuTb BMP, koTopas cnocobHa:

1) oTAaBaTb U NpUHMMAaTbL B TeYeHue ANIMTEeNIbHOr0 BPEMEHN UMNYAbCbl MOCTOAHHOW MOLLHOCTU

500 1 1000 kBT, Kak ykazaHO B mepeuyncsieHun j) B npegenax gnanasoHa paboyero HanpshkeHus 6ata-

peun. yka3zaHHOro uU3rotoBuTesiemMm, U Npu TenJ0BOM paBHOBECUM NPU TemnepaType OKpyXatlliero Bo3-

nyxa +25 BC.
2) BblAepXunBaTb Takyt nepefavy aHeprum HeckobKo pas B yac 1 24 y/cyT 6e3 npesbilleHns ycTa-

HOBNEHHbIX U3rOTOBUTENEM NpefenoB paboyero HanpsaXeHns;

b) U3roTOBUTENb AO/KEH YKa3aTb, U3 KAKOro yncna f akkyMynaTopos, Moaynei nuam ctekos cdhopmumpo-
BaHa Takaqa BIP;

C) M3roToBUTENb AO/IKEH yKasaTb Ao MowHocTu 500/n n 1000/n kBT, kOoTOpyl GyaeT oTgaBatb Uan
NPUHUMaTb Takoi akkymynsaTop, MoAy/nb WAM cTek B cocTase BIP. ygosneTsopstoLwei ycnosuam no nepe-
YyncneHuno a);

d) n3rotoBuTENb JOMKEH COBPaTb M3 X TaKUX akKyMynsTOpoB, Moaynel nnu ctekos noaxoaauwmnii OB,
UMEILLNIA:

1) 4 akKkymynaTtopa, COefiJMHEeHHbIX NoC/neoBaTe/IbHO (TOJIbKO B TOM c/iyyae, Korga 3T akkyMyns-

TOPbl MO OTAENbHOCTY KOMMEPYECKN AOCTYMNHbI), UK

2) oAvH nnn 6onee mMopynel, coaepxalimx He MeHee 4 akKyMynaTOpOB, COeAMHEHHbIX Nocneno-

BaTesibHO, Un

3) 04MH CTek, cogepxalynii, no kparHel mepe. 4 NPOTOYHbIX 3/1IEMEHTa, CoOeAMHEHHbIX Nocnefo0Ba-

TeNbHO. M BKIOUYNTbL B UX COCTAB COOTBETCTBYHOLUIME nepudepuitiblie yctpoiictea CKY n CBEB;

e) Korga Heo6Xxo4MMO MCMbITaTb HA COOTBETCTBME HacToAWweMy cTaHgapTy CX33 Ha ocHoBe 6atapeun C
oT/MvaKLWmMMnca napameTpamm MOLWHOCTU U/WAW 3anaca 3Hepruu, To Takol BbIGOP SABAAETCA NpuemMaeMbiM
npu ycnosuu, 4YTO BCe ApYrne nonoxeHus 6yayT BbIMOMHEHbl U 3TO OTK/IOHEHME OTPAXEHO B AOKYMEHTauuun
NCMNbITAHWIA;

f) dakTnyecknit 3anac aHeprun E, kBT 4, B OVIb gonxeH 6biTb onpefeneH nocne nNpoBeAeHNs MOJHO-
ro 3apsifia B COOTBETCTBUM CO cneumdukaumeid U3rotoButens, Ha TepMUYecKn ypaBHOBELLEHHOW 6aTapee
npu TemnepaTtype okpyxatu,ero sosgyxa (25+3) “C. Ansa atoro OB paspskatT ¢ NOCTOSAHHOW MOLLHOCTbH
x 500/n kBT go goctuxeHusa L/K ykazaHHOro usrotosutenem, unu npegena paspaga, ycraHasnumsaemoro CKY
Tak. 4yTobbl NONYYNTH AaHHbIE B COOTBETCTBUM C Tpeb6oBaHuAMU 7.2;

4) 3ateM OB NoNHOCTbI0 3apsXaloT B COOTBETCTBUMN C TEXHUYECKUMU TPe6OBaHUAMWN U3TOTOBUTENS;

h) OWB paspsxalwT go Takoro 3HavyeHuss C3L,. yTo6bl OH MOr B MOBTOPAKLWMUXCA pexumax oThaBaTtb
WAN NPUHMMATb NOPLUU MOLLHOCTU 1 aHeprun 6e3 npeBbileHNsa yCTaHOB/IEHHOTO N3roTOBMTENEM AMana3oHa
pabouero HanpsxeHus;

12
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i) nsrotoBuTENb JOMKEH YKa3aTb 3HavyeHne C3L, B npoueHTax OT hakTUYeCcKoro CofepxaHusa aHepruu,
KakK ykasaHo B nepeuuncneHun f) n nytn ero goctmxeHms B tabnuue 1;

j) 3aTem npu Temnepartype okpyxawuwen cpeabl (25+3) eC ONB nogsepraloT HeNpepbIBHON Nocnegosa-
TeNbHOCTU UMNYNbLCOB pa3psfal/3apafa. ykasaHHblX B nepeyncneHnax 1—8) n umewwmnx npodpunun a, b nam
c Ansa perynuposku C3L. CnegyeT KOHTPONMPOBATbL U PErMCTPUPOBATL MUHUMAS/IbHOE Y MakCMMasibHOe Ha-
npsxeHme 6aTtapeun, a TakxKe COBOKYMHYI0 eMKOCTb U 3Hepruio npu paspsgax u sapagax OUB:

1) pa3psag B TedeHMe 2 MUH C NOCTOSIHHON MOLLHOCTbIO NpW ypoBHE Mol HOCTM X 500/n kBT,

2) pa3psig B TeyeHue 1 MWH C NOCTOSAHHOW MOLLHOCTbIO NPU YPOBHE MOLHOCTM X-1000/n kBT.

3) 3apAg B TeYEHNE 2 MUH C MOCTOAHHOM MOLLHOCTLIO NMPU YPOBHE MoOLWLHOCTU X-500/n kBT,

4) 3apsif B TeyeHne 1 MUH C NOCTOSAHHOM MOLLHOCTbIO MPW YpoBHE Mol HOCTH XKOOO/n KBT.

5) pa3psag B TedeHne 1 MUH C NOCTOAHHON MOLLHOCTLIO NPY YpoBHE MoLlHOCTM XKOOO/n KB,

6) paspsg B TeYeHne 2 MUH C NOCTOSAHHOW MOLLHOCTbLIO NPU ypOBHE MowHOCTK X 500/n kBT,

7) 3apsg B TeyeHne 1 MUH C NOCTOSSHHOW MOLWHOCTbLIO MPY YPOBHE MOLWHOCTM X KO00/n KkBT.

8) 3apag B TeyeHne 2 MUH C MOCTOSIHHOW MOLLHOCTbIO MPU YpoBHE MowHOCTM (x-500/n & a) kBT. rge
a — [A0no/fIHNTeNbHasA MOLWHOCTb, Heobxoaumas Ans nogaepxanua C3L. M3roToBuTenb AO/MKEH yKasaTb W
06BbABUTL 3HaUYeHne a B Tabnuue 1. 3HaueHne (x 500/n + a) KBT 4OMKHO ObITb paBHO UNM meHee X'1000/n kBT
(cM. Hanpumep, pUCyHOK 6 — npocunb a) nnm

(2 + 0 MWH C NOCTOSIHHOI MOLLHOCTbLIO MPX YPOBHE MOLLHOCTM X 500/n kBT. rge / — [AONOMHUTENbHOE
BpeMs 3apsja, Heobxogumoe Ans nogaepxanusa C3L. N3roToButenb JO/IKEH yka3aTb U 3adMKCMpoBaTh 3Ha-
yeHue B Tabnuue 1 (cM. HanpuMep, PUCYHOK 7 — npothunb b). nnu

2 MWH C NOCTOAHHOW MOLHOCTLI Npy YpoBHE MouwHOCTK X-500/n KBT 1 nocne kaxporo K-ro uukna, T. e.
yucna 3aBeplleHHbIX LUKI0B pas3psAfHbIX U 3apAafHbIX UMNY/IbCOB NO nepeyncneHnam 1)—=8), nposBoAunTb 3a-
psg. nogaepxusawowmii C3L,. ¢ MowHOCTbIO He 601ee yem 1000/n KBT 1 AANTENBHOCTLIO, YKa3aHHOW| M3roTo-
BUTeNeM. VI3roToBuUTEb O/KEH YKa3aTb U 06bABUTbL 3HaUYeHne K. ypoBeHb MOLLHOCTU U NPOAO/KUTENBHOCTD
aToro nogaepxuBatouwiero C3L, 3apsga B Tabnuue 1 (CM. HaNnpuMep, pUCYHOK 8 — npodunb C).

PucyHok 6 — Mpochunb nporpamMmMbl paboThbl B PEXUME PErYIMPOBAHNSA YacTOTbI
(cm. 6.2) — npodhunb a
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MowHocTb 13/B BINP it

n3/e BJIP kBT

1500

1000

500

-500

. ononHUTe NbHasA
[IByxcTapniiKelii 3apsig, A 3Heprvia
NPV MOCTOSHHOW MOLLHOCTU ans crabumsaym C3L,
MoBTOPAKMAAACH
(>2*r>Ml«yTHas Mporpamma
pabouero unkre
PabGounii Lk

MPOAC/DKATENBHOCTBHO (12+0 MH

Asyxcrapniinbii sapAi MpY pery/MpoBaHNN YacToTbl

C MOCTOSIHHOM MOLLHOCTbHO

Bpewms, MUH

PucyHok 7 — Mpodhub nporpaMmvbl paboTbl B peXUMe perynvpoBaHus 4acToTbl

(cm. 6.2) — npochunb b

PucyHok 8 — Mpodhunib nporpaMmbl paboThbl B PeXMMe peryinpoBaHns YacToTbl

(cm. 6.2) — npodhunb ¢
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9) BEPHYTbCA K NepeyncsieHnto 1) n BbINOMHUTL onepauuun, onmcaHHble B nepeyvncneHmax 1)—=8). 840 pas
AN nocnefoBaTebHOro NOJIyYEeHUs faHHbIX MO UCNbITAHUAM B COOTBETCTBUU € 7.3. 7.4 1 7.5, CM. Takxe pu-
CYHOK 4;

K) ecnn HanpsxeHne OWVIB B nepeyncneHuun j) npesblllaeT yCTaHOB/IEHHbIE U3TOTOBUTENEM Npefenbl
pa6oymnx HanpsHkeHuit, To cNOCOGHOCTb K oTAaye u npuemy aHeprun OWB w. kak cnegcteue. BMP. cunTawT
yTpayeHHoli. Cxema Takoro M3aMeHeHus HanpshkeHus 6atapeu nokasaHa Ha pucyHke 9;

PI/ICyHOK9 — Cxema nsmeHeHus HanpsXxeHna 6aTape|/| C Te4yeHnem BpeMeHn npu umknmpoeaHnn paspsagHbiMn
N 3apAaaHbIMU MnyibcamMmun NOCTOSIHHOM MOLLHOCTHN

1) unTupoBaHue A0/KHO ObiTb OCTAHOBJIEHO, U NPeANPUHATA NOMNbITKA BOCCTAHOB/IEHUS CMOCOGHOCTYU
OWB K LMKNMPOBaHNIO B COOTBETCTBMM C TEXHUYECKMMU NpefnucaHnamm nsrotosutens. fletanu atoii onepa-
LN N0 BOCCTAHOB/IEHNIO BO3MOXHOCTW XpPaHEHUSA SHEPIUN AO/KHbI 6bITb BHECEHbI B Tabnuyy 1;

T) 3aTeM JO/DKeH 6bITb 3anyLWeH HOBbIA Habop onepayuii no nepeuncneHnam h)—j). Ecnn HanpsixeHune
OWB B nepeyncneHnn j) CHosa NPeBbICUT YCTAHOB/IEHHbIE U3rOTOBUTENEM MNpefenbl paboyero HanpsxeHus
B TeyeHme 120 UMKIOB MOC/eAOBATE/IbHOCTY j) nepeyncneHunin 1)—8) (*24 4), To cnoco6HocTb ONB 1. Kak
cnepcteue, BIMP, Kk oTAave v NpueMy aHeprum cumTaloT 6€3B03BpaTHO YyTpavyeHHOl 1 6aTapeto paccmaTpusaroT
KaK AOCTUTLIYIO KOHLL@ CBOEro cpoka CNyx6bl. B NpOTUBHOM cnyyae nocnefoBaTefibHOCTb LLUKA0B, ONUCAHHbIX
B NepeyncneHunu j), omkHa 6bITb NPOLO/KEHA, MOKA BHOBb He ByJeT NpeBbIlWeHO NpeAenbHoe 3HavYeHne, Kak
ONMWCaHO B NepeyncneHnn K);

n) BbIHOC/IUBOCTbL 6arapeun, B COOTBETCTBUM C [laHHbIM CLeHapuemM NpuoXKeHUs, onpefensaoT YNCIOM
3aBepLIEeHHbIX nocnefoBaTeNlbHOCTEN NO nepeyncneHnam 1)—=8) B nepeyncneHunu j) 40 AOCTUXEHUSA KOHLA
cpoka cnyx6bl B COOTBETCTBUW C NEpeYnCcNeHnem T);
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0) aHepreTuyecky 3(pPEeKTUBHOCTb B 3TOW YacTu UCNbITaHWA Ha BbIHOCIMBOCTbL OonpeAensawT no 7.3
unn 7.4 v BHOCAT B Tabnuubl 6 1 7, COOTBETCTBEHHO;

p) BblAeneHne Tenna Npu MakcMManbHOW TemnepaType okpyxatwlLel cpeabl NPU UCNbITAHUAX Ha Bbl-
HOC/NIMBOCTb onpefensatT no 7.5 n BHocAT B Tabanuy 10;

g) ecnu B nepeyucnenunn j) nogaepxanue C3L, JOCTUTHYTO C MUcCnofb3oBaHMeM nNpoduas c. To Npo-
OO/MKNTENbHOCTb NHTErPUPOBaHUA A0/KHA ObiTb aganTupoBaHa Tak. 4yTobbl B HEro nonasna XoTa 6bl O4UH U3
aTanoBs 3apsga c npocunem c gna nogaepxaHua C3L;

r) No 3aBeplUeHUN onpefeneHns aHepreTnyeckol adPeKTUBHOCTU 1 BbigesieHusa Tenna no 7.3, 7.4 u
7.5 ucnblTaHWi Ha BbIHOCNMBOCTL N10 6.2. UCMbITAHWE HA BbIHOC/IMBOCTbL C/eAyeT BO30O6HOBUTL C nepeuuncne-
HUA 4). MicnbiTaHne NpoBOAAT, UTHOPUPYA nepeuncreHuns 9) n o), p) uq) 4o Tex nop. noka ONB He ByaeT 06b-
ABNeH HeobpaTMMOo ferpagmpoBaBlUUM UM MOKa U3roToBUTENb 6aTapen He NPOoAEeMOHCTPUPYeT 06bABIEH-
HbI/i UM CPOK CNYX6bl KOHCTPYKLMK BIMP HafexHo akcTpanonsynein BO3MOXHOCTY NpuemMa 1 oTAaun aHeprum
B TeYeHne J0/roro spemeHu Ha OUb.

6.3 McnbiTaHWs HAa BBIHOC/TMBOCTb B pPeXUMe C/ief0BaHUsA 3a Harpyskoii

a) 3roToBMTeNb AOMKEH Bbi6paTh U onpeaennts BrP. koTopas cnocobHa.

1) oTpaBaTb U NpUHUMATbL B TeYeHue ANIMTEeNbHOro0 BPeMeHW UMNYAbCbl MOCTOAHHOW MOLLHOCTU

180 1 360 kBT kak B nepeuuncneHnn j) B npegenax gnanasoHa paboyero HanpshkeHus 6arapen, ykasaH-

HOro U3roTOBUTENIEM W NMPU TENJIOBOM pPaBHOBECUW NpU TeMMNepaType okpyxatuiero sosgyxa +25 ®C.

2) BbliepXunBaTb Takylo nepefavy aHeprum HeCKosIbKO pa3 B yac u 24 u/cyTkn 6e3 npesbilleHuns

YCTAHOBJIEHHbIX U3rOTOBUTE/IEM NpeaesioB paboyero HanpsXxeHus;

b) M3roToBUTENb AO/DKEH YKa3aTb, U3 KAKOro yncaa N akkyMynaTopos, MoAyneli uam ctekos chopmmpo-
BaHa Takaqa BIP;

C) M3roToBUTENb JO/IKEH yKasaTb 4010 MolWwHocTM 180/n n 360/n kBT. koTOpylo 6yaeT oTAasBaTb WaW
nPUHUMaTb TakoW akkymynaTop, MOAynb WK cTek B cocTasBe BIMP, ygosneTsopstowei ycnosuam 6.3, nepe-
yncneHue a);

d) n3rotoBuTENb AOMKEH COGpaTbh U3 X TaknMX akKkyMynsiTOpoB, MoAy/ei unm cTekoB nogxoaswuin OVB,
UMELLNIA:

1) 4 akkymynstopa, coefjMHEeHHbIX nocnefosaTesibHO (TONILKO B TOM C/iyyae, Korga 3Tu akKymyns-

TOpbl NO OTAE/IbHOCTU KOMMEpPYECKN AOCTYMNHbI) UIn

2) oavH nnn 6onee mMopynei, coaepxalmx He meHee 4 akKyMynaTOpOB, COeAUHEHHbIX Nocneno-

BaTeNbHO Unn

3) 04MH CTek, cogepxalynii, no kpaHel mepe. 4 NPOTOYHbIX 3N1IeMeHTa, CoeMHEHHbIX NocnefoBa-

TeNbHO W BKIOYNTL B UX COCTAB COOTBETCTBYLWME nepudepuitiblie yctpoinctea CKY n CEB;

e) ecnm Heo6xXo0A4MMO UCMBITaTb HA COOTBETCTBMUE HacToAweMy cTaHgapTy CX33 Ha ocHoBe 6aTapen c
oT/IMYaKLWMMmNCA napaMmeTpamMmun MOLWHOCTA U/WAK 3anaca SHepruu, To Takoi BbIGop ABAAETCA NPUEeMIEeMbIM
npu ycrioBUW, YTO BCe ApYyrve MnosoxXeHns 6yAyT BbIMOJIHEHbI U 3TO OTK/IOHEHWE 3asiB/IEHO B [JOKYMEHTaLuunmn
ncnbiTaHuii:

f) cdhakTuyeckoe copgepxaHue aHeprun E. kBT-4. B OB f0/MKHO 6bITb ONpegeneHo nocne nposefge-
HUSA MONHOrO 3apsafa B COOTBETCTBUM CO crneuundukaunein N3rotoButens, Ha TePMUYECKN ypaBHOBELLIEHHOM
6aTtapee npu TemnepaTtype okpyxatuwero sosgyxa (25+3) °C. OB pa3psxalT C NOCTOAHHON MOLLHOCTbIO
x 500/n kBT go goctuxennsa Uv ykaszaHHOro n3rotoButenem unu npegena paspsga, ycraHasnumesaemoro CKY.
TakK. YyTobbl NONYYNTb flAHHbIE B COOTBETCTBUN C 7.2;

n) 3atem OWB fo/mKeH 6bITb MOMIHOCTLIO 3apsXXeH B COOTBETCTBUMN C TEXHUYECKMMMN TpeboBaHUAMU U3-
roToBuTens;

h) OWB pgonxeH 6bITb pa3psixeH A0 Takoi C3L|. 4To6bl OH MOT B MOBTOPSAILMNXCS pexumax otaaBaTb
NN NPUHUMAaTL NOPLUMN MOLHOCTU 1 3HEPTUMM 6e3 NpeBblleHNs YCTaHOBIEHHOrO U3roToBUTENIEM Anana3oHa
pabouero HanpsXxeHUs;

1 n3rotoBuUTENDb AO/MKEH YKa3aTb 3HauyeHne C3LL B npoueHTax oT DakTUYeCcKoro CoAepXaHus aHeprum,
Kak ykaszaHo B nepeuuncnenun f) n nytu ero goctuxenuns B tabnuue 1.
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j) 3aTem npu Temnepatype okpyxawoueli cpegbl (25+3) °C OUB fonxeH 6bITb NOABEPTHYT HENPEPbLIBHOM
nocnefoBatebHOCTU UMNYNbLCOB paspagal/3apaga. ykasaHHbIX B nepedyncneHunsx 1)—8) n nmetowmx npodu-
nm a. bunu c gna perynuposkn C3L,. CnegyeT KOHTPOAMPOBATb U PErMCTPUPOBATL MUHUMANTbHOE U MaKcu-
MasibHOe HanpsxeHue 6atapeun, a Takke COBOKYNMHYIO eMKOCTb U 3Hepruio npu paspagax u sapagax OUb:

1) pa3psag B Te4eHNe 8 MUH C MOCTOSAHHOW MOLLHOCTLIO NPY YPOBHE MOLLHOCTM X-180/n KBT.

2) pa3psif B TedeHne 4 MUH C NOCTOSAHHOW MOLHOCTbIO MPU YPOBHE MOLLHOCTM X 360/n KBT.

3) 3apag B TeYeHne 8 MUH C MOCTOAHHOW MOLLHOCTbIO NPW YpOBHE MoLHOCTK X180/n KkBT.

4) 3apsig B TevyeHne 4 MUH C NOCTOSAHHON MOLLHOCTbLIO NMPU YPOBHE MOLWHOCTM X 360/n kBT,

5) pa3psag B TedeHme 4 MUH C NOCTOSIHHON MOLHOCTbLIO NpW ypoBHE Mol HOCTM X 360/ kBT.

6) paspss B TeyeHne 8 MUH C NOCTOSIHHOM MOLLHOCTbLI MPY YPOBHE MOLHOCTM X-180/n KBT.

7) 3apsi4 B TeyeHne 4 MUH C MOCTOSAHHOWM MOLLHOCTbIO MPU YPOBHE MOLHOCTK X-360/n KBT.

8) 3apag B TeyeHne 8 MUH C NMOCTOSIHHOW MOLLHOCTbIO MpPU YpOBHE MoOLWHOCTM (x-180/n ¢ a) kBT. rge
a — [O0MNOoNHUTeNbHAs MOLWLHOCTb, Heobxoanmasn Ana noggepxaHua C3L. M3rotoButens f0MKEH ykasaTb U
OOKYMeHTMpoBaTb 3HauyeHne a B Tabnuue 1. 3HaueHue (x-180/n + a) KBT AOMKHO 6bITb paBHO WM MeHee
X'360/n kBT (cM. Hanpumep, pucyHok 10 — npodhuab a) nam

(8 + 0 MUH C MOCTOAHHOW MOLLHOCTbIO MPU YPOBHE MOLWHOCTU X-180/n kBT. rae f gononHnTenbHoe Bpems
3apsfa, Heobxogumoe Ansa noggepxaHus C3L. M3roToBuTenb AO/MKEH ykasaTb W JOKYMEHTUPOBaTb 3Haue-
Hue t (cM. HanpuMep, pucyHok 11 — npocunb b) B Tabnamue 1 nnu

8 MUH C NOCTOAHHON MOLWHOCTbI NMPU ypOBHE MoOLWHOCTM X-180/n kBT n nocne kaxgoro K-ro uukna,
T. €. yucna 3aBeplUeHHbIX UUKNOB paspafHbIX U 3apAfHbIX UMNYAbCOB MO nepeyucneHnsm 1)—8). nposo-
AWTb 3apsg, nogaepxusawwmnii C3LL ¢ MOWHOCTBIO He 6onblueit, Yem 360/N KBT v 4NTENbHOCTbIO, YKasaH-
HOl n3rotoBuTenem. M3rotosuTeNb JOMKEH yKasaTb U AOKYMEHTMpOBaTb 3HayeHne K, ypoBeHb MOLLHOCTU
N NPOAO/MXUTENbHOCTL 3TOr0 noagepxusatowero C3L, 3apaga (cM. Hanpumep, pUcyHok 12 — npodunb c)
B Tabnuue 1,

PucyHok 10 — Mpodnib NporpamMmbl paboTbl B pexuMe cnefjoBaHus 3a HarpysKoi
(cm. 6.3) — npodonsib a
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9) BEPHYTbCA K NepeyncsieHnto 1) n BbINONHUTL onepauuun, onmcaHHble B nepeyvncneHmax 1)—=8). 210 pas
AN nocnefoBaTenbHOrO NOMYyYeHUs AaHHbIX UCNbITaHWA No 7.3, 7.4 1 7.5, CM. TakKXe pUCYHOK 4;

k) ecnun HanpsxeHue OWB B nepeuyncneHuu j) npesbillaeT yCTAHOB/IEHHbIE M3rOTOBUTENEM Npepensl
paboymnx HanpsXKeHuit, To CNOCOGHOCTb K OTAaye U npuemy aHeprum OWB. n kak cnepcteue. BMP. cunTaetcs
yTpayeHHoM,

) UuTMPOBaHUE [O/KHO 6bITb OCTAHOB/IEHO U NPEeANPUHATA NOMbITKA BOCCTAHOB/IEHUA CNOCOBHOCTH
OWB K LMTMPOBAaHWNIO B COOTBETCTBMM C TEXHUYECKMMU NpefnucaHnsamMmn n3rotosutens. fletanu atoii onepa-

LM NO BOCCTAHOB/IEHNIO BO3MOXHOCTU XPaHEHUSA 3HEPIUN AO/MKHbI 6bITb 3aHeceHbl B Tabnuuy 1;

T) 3aTeM [0/XeH ObITb 3anyleH HOBbI Ha6op onepaunii no nepeuncneHnam h>—j). Ecnu Hanpsaxe-

Hue OVB B nNepeyncneHumn j) cHoBa MPEBbLICUT YCTaHOBMEHHbIE WU3rOTOBUTENEM npeaenbl paboyero Hanps-
XeHns B TeueHne 60 UMKNOB Mo nepeuncneHnsm 1)—8) nepeuuncneHus j) (*=48 u). To cnocobHocTb OUB. n,
Kak cneacTtsue, BrP. k oTAavye v Npuemy aHeprum cumTaeTcs 6e3B0O3BPATHO YTpayeHHON 1 6aTapeto cumTaioT
[OCTUTLW e KOHUa cpoka cnyx6bl. B npOTUBHOM c/lyyae nocsieoBaTeNbHOCTb LUKI0B, ONMCAaHHbIX B Mepeyunc-
NeHnn j), [o/MKHA 6bITb NPOAOMKEHA, NOKa BHOBb He ByAeT NpeBbIlWEeHO NpefenbHOe 3HavyeHne, Kak onucaHo
B NePeYnCrIeHnm K):

n) BbIHOC/IMBOCTb GaTapen, B COOTBETCTBMMU C faHHbIM CLEeHapuem NpUIoXeHnUs, onpegesieHa Yuciaom
3aBepLEeHHbIX NocnefoBaTeNbHOCTEN NO nepeyncneHnam 1)—8) nepeuncneHus j) 40 AOCTUXEHUSA KOHLA
cpoka cnyx6bl B COOTBETCTBUU C NMEPEYUCTIEHNEM T);

0) 3HepreTnyeckyo a)heKTUBHOCTbL B 3TON YaCTW UCNbITAHWIA Ha BbIHOC/IMBOCTb ONPefensiT B COOT-
BETCTBUU € 7.3 Unn 7.4 1 3aHOCAT B Tabnuubl 6 1 7 COOTBETCTBEHHO;

p) BbiAefneHve Tenaa nNpu MmakcumanbHOW TemnepaType okpyxaiwel cpefbl Npyu UCNbITAHUSAX Ha Bbl-
HOCNMBOCTb ONpeAensoT B COOTBETCTBUN € 7.5 1 3aHOCAT B Tabauuy 10;

q) ecnun B nepeyncneHun j) nogaepxaHme C3LL 4OCTUIHYTO ¢ ncnonb3oBaHnem Npoduns ¢, To Npoaon-
XUTENbHOCTb UHTErPUPOBaHNA A0/MKHA ObITb aganTupoBaHa Tak, 4Tobbl B HEF0 nonasn XoTa 6bl O4UH U3 Takux
3TanoB 3apsga c npoduaem c gna nogaepxaHua C3LL;

r) no 3aBeplleHnn onpeaeneHnsa aHepreTuyeckon acppekTMBHOCTH M BblAeNEHUA Tenna B COOTBETCTBUMN
¢ 7.3, 7.4 n 7.5 ucnbiTaHnii Ha BbIHOC/NBOCTb MO 6.3 UCNbiITAHWE HA BbLIHOCNMBOCTbL cneAyeT BO30GHOBUTL C
nepeuncneHuna ). VicnoitaHne npoBogAT, UTHOPUPYSA nepeyuncnenns 9) n o), p) n q) 4o Tex nop. noka ONB He
6yaeT ob6bsABNEeH HeobpaTMmo AerpagMpoBaBlIVM WX NOKa U3rotoBuTeNb 6aTtapen He MPoAeMOHCTpupyeT
06bABNEHHbIV UM CPOK CNYX6bl KOHCTPYKUUKU BIMP HagexHoW akcTpanonsuyuneli BO3MOXHOCTU nNpuema un oT-

Jayn aHeprum B TeyeHne J0roro spemeHun Ha OUB.

6.4 MVcnbiTaHUA Ha BBIHOC/IMBOCTb B YCNNOBUAX CrNaXnBaHUA NMMKOB MOLHOCTH

a) 3roToBUTENb AO/KEH BbIGpaTh 1 onpeaenuTb BrP. koTopas cnocobHa;

1) oTgaBaTtb M NPUHUMAThL B TeYeHue ANUTENIbHOT0 BPEMEHW UMNY/bCbl NOCTOSAHHOW MOLHOCTH

500 kBT kak B 6.4. nepeuncneHue j) B npegenax gnanasoHa paboyero HanpshxeHns 6atapen, ykazaHHOro

n3rotoBuTENEM ¥ NpU TENNOBOM paBHOBECUWN NMPU TeMnepaType okpyxatliero sosgyxa +25 "C,

2) BblAEpPXMBaTb Takyl nepegavy aHeprum Kaxabli AeHb 6e3 npeBblleHNs yCTaHOBEHHbIX U3-
roToBuTeNIEM npegenos paboyero HanpsXeHus;

b) N3roToBUTENb JO/HKEH yKa3aTb, U3 KAKOro Yncaa N akkymyiaTopoB, MOAy el nan cTekos chopmMmupo-
BaHa Takas BIP,

C) M3roToBuTENb JO/MKEH yKasaTb 40110 MOLWHoCcTK 500/n kBT, KoTOpyto 6yAeT oTAasBaTb WAW NPUHUMATb
Takoli akkyMynsiTop, MOAy/nb Unu cTek B coctaBe BINP. yagoBneTBopstowein ycnosusam no 6.4. nepeyncneHue aj;

d) nsrotoBuTeNb fOMKEH cObpaTh N3 X TakMx akKkyMy/aTOpoB, MOAyneli nav cTekos nogxoasawuii OB,
MMeLW i No MeHbLUel Mepe;

1) 4 aKKymynatopa, CoOeiJMHEHHbIX NocnefoBaTefibHO (TOMbLKO B TOM C/y4as, KOrga aTu akkymyns-

TOPbI NO OTAENLHOCTU KOMMEPYECKN AOCTYMHbI) UIn

2) oguH nnn 6onee moaynei, cogepxalinx He MeHee 4 akKyMynaTOpOB, COeAUHEHHbIX NOCNen0-

BaTeslbHO Uan

3) 0A4MH cTek, cofepxaLlinii No kpaliHeil Mepe 4 NPOTOYHbIX 3/IEMEHTA, COeANHEHHbIX NOC/ef0Ba-

TeNbHO. U BKNOUYUTbL B X COCTaB COOTBETCTBYOLW e nepudepuitHbie yctpoiictea CKY n CEB;

e) Korga Heo6xoAMMO UCNbITaTb HA COOTBETCTBUE HacTosAwWweMmy cTaHaapTy CX33 Ha ocHoBe 6aTapewu c
oT/NYaKLWMMNCS napameTpaMy MOLHOCTU U/ManM 3anaca aHeprumn, To Takoil BbIGOp ABASiEeTCA NpUeMaeMbiM
npu ycnoBsuu, YTO BCe APYrne noaoxeHus 6yayT BbINOMHEHbl U 3TO OTK/IOHEHWE 3asB/IEHO B AOKyMeHTauuu
NCNbITAHWNA.
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f) hakTnyeckoe cogepxaHune aHeprun E. kBT-4. B OVIB f0nXHO 6bITb ONpefenieHo nocne nNpoBefeHus
NOSIHOrO 3apsifa B COOTBETCTBMM CO cneuudukalynein N3rotoBuTens Ha TepMUYeckn ypasHoBeLLEHHOW 6aTa-
pee npu TemnepaTtype okpyxatouiero sosgyxa (25+3) °C npoBegeHuem paspsifja ¢ NOCTOAHHON MOLLHOCTbIO
x 500/n kBT 80 AOCTMXXEHNS KOHEYHOTO HanNpsXeHus, ykasaHHoro nsrotosutenem. UKunu npegena paspsga,
ycTtaHaBnmBaemoro CKY, Tak. 4uTo6bl NONYYUTb AaHHblEe B COOTBETCTBUMN C Tpeb6OBaHUAMMK 7.2:

) 3aTem OWB fo/KeH 6bITb MOMHOCTLIO 3apsXXeH B COOTBETCTBUMN C TEXHUYECKUMU TpeboBaHUAMU U3-
roToBuTENS;

h) nsrotosuTenb AomMkeH ykasatb 3HayeHne C3L, B npoueHTax oT hakTM4yeckoro cofepxaHunsa aHeprum,
Kak onpegeneHo B nepeuncneruu f). n nytn ero goctmxeHnsa no tabnuuye 1:

i) 3aTem OWB fonxeH 6bITb NOABEPTHYT NpW TemnepaTtype okpyxatLwei cpeabl (25+3) °C HenpepbIB-
HOW nmocnefoBaTeNbHOCTU UMMYNbLCOB paspagal3apaga. onpefeneHHbIX B nepeuncneHnax 1)—>5), 6e3 npesbl-
LEeHNs YCTaHOBJIEHHbIX M3rOTOBUTENEM NpefenoB No HanpsxeHuto. Cnegyet KOHTPONNPOBATb U PETUCTPUPO-
BaTb MUHMMa/IbHOE W MakCUMasbHOe HanpshkeHune 6atapen, a Takke COBOKYMHYK eMKOCTb U 3Hepruo npu
paspsapax v 3apsagax OUb:

1) pa3psa B TeyeHne 180 MUH C MOCTOSSHHOW MOLWHOCTbLIO NPU YpOBHE MowHOCTU X 500/n kBT (npumep
NOKPbLITUS MWKa Harpy3kn yTpom). NMpoduab UCNbITAHWUA NPXU 3TOM TakKoi, Kak NnokasaH Ha pucyHke 13.

2) He oTAaBaTb 3Hepruto B TeyeHne 180 MuH.

Ecnn CKY w/unn CBB 3anuTaHbl HenocpeAcTBEHHO OT 6arapen, To 6atapes W B nepuoj Takoro oT-
KNIOYeHns npofosikaeT NuTaTh ykasaHHble yCTpoiicTBa Ha aTtanax 2 u 4. CooTBeTCTBYlOLee KONMYeCcTBO
noTpe6aeHHOW 3Heprnn AO/MHKHO ObITh YUTEHO Npu pacyeTe achdekTuBHocTM (cM. 7.3 n 7.4).

3) paspsg B TeyeHne 180 MUH C NOCTOSIHHOM MOLLHOCTbI NMPU YPOBHE MOUWLHOCTM X 500/n kBT (Hanpwu-
Mep, CrnaxuBaHvne nuka Harpysku B cepefunHe OHS),

4) He oTAaBaTb 3HEPruto B TeyeHne 60 MUH.

5) 3apsf B TeyeHune He 6onee 840 MUH NpU NMOCTOSIHHO MOLWHOCTU C YPOBHEM HO 6osiee x 500/n kBT npu
OrpaHMYeHUn MakCMManbHOTo HanpsHXeHWs U o6l el nofaBaeMoil IHEPTUN 3HAYEHUAMU, YCTAHOB/IEHHbIMMN
nsrotosutenem. 3a Bpemsa He 60nee 180 MUH HGaTapes A0/MKHA A0CTUYb 3HavyeHusa C3L,. ykazaHHOro us3roTto-
BuTenemM. MapameTpbl 3apaga fO/KHbI 6bITb JOKYMEHTUPOBAHLI B Tabnuue 1.

6) BepHyTbCA K nepeyuncneHnto 1) v BbINOAHUTL onepaunn no nepeyuncnedmam 1)—5), 7 pas gnsa no-
cnepoBaTeNlbHOro NOJSIyYeHUs AaHHbIX N0 UCNbITAHUAM B COOTBETCTBUMU € 7.3, 7.4 U 7.5. CM. TakXe PUCYHOK 4;

PurcyHok 13 — lMpodomnb nporpaMMbl paboTbl B peXrMe NoKpbITUA AHEBHbLIX NUKOB MOLLHOCTY (CM. 6.4)
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j) ecnn HanpsxeHne OWB B nepeuyncneHnn i) npesbillaeT yCTaHOBIEHHbIE U3rOTOBUTENEM npeaesibl
pabounx HanpsHKeHuih, To CNOCOBGHOCTbL K oTAade u npuemy aHeprum OUB u, kak cnegcteue. BIMP cuutatoT
yTpayeHHOI;

k) uuTupoBaHme fOMKHO BbiITb OCTAHOBMNEHO W NMPeANpUHATa NOMbiITKa BOCCTAHOB/IEHNA CNOCOGHOCTYH
OWB K uMKNMpOBaHWIO B COOTBETCTBUM C TEXHUYECKMMU NpefnucaHnamm nrotosutens. fletanu atoli onepa-
LN MO BOCCTAHOBJ/IEHNIO BO3MOXHOCTU XPaHEHUSA 3HEPTUMN AO/KHbI ObiTb OKYMEHTUPOBAHbLI B Tabnuue 1;

1) 3aTeM Ao/KeH 6bITb 3anyleH HOBbI Habop onepaunii No nepeuncneHnam g>—i). Ecnm HanpsixeHue
OWB B nepeyncneHunm i) cCHoBa NPeBbICUT yCTAHOB/EHHbIE U3roTOBUTENEM Npeaenbl paboyero HanpsXxeHns B
TeyeHne CeEMU UMKNOB nepeuncnennii 1)—>5) nepeuncnenus i) (*1 Hegens), To cnocob6HocTb OUB 1, Kak cneg-
ctBue. BMP k oTpaye n npuemy sHeprum cuntTalT 6€3B03BPaTHO yTPaYeHHOW 1 6aTapeto paccMaTpuBarT Kak
OOCTUTLLYIO KOHLLa CBOEro cpoka cnyx6bl. B NnpoTMBHOM cnyyae nocnefoBaTesibHOCTb LMKNOB, ONUCAHHbIX B
nepeyncsiednu j). AomkHa 6biTb NPOAO/KEHA, NMOKA BHOBb He OyAeT NpeBbileHOo NpefefibHO0 3HayeHue, Kak
onucaHo B nepeyuncneHun i,

m) BbIHOCNMBOCTb 6aTtapen B COOTBETCTBMU C A@HHbIM CLeHapuem MpPpUIoXeHUs onpefenstoT YACNOM
3aBepLIeHHbIX NocnefoBaTeNbHOCTEN NepeyncneHnii 1)—5) B nepeuncneHunn i) 4o JOCTUXKEHNA KOHLA CpOKa
CNnyx6bl B COOTBETCTBUM C NepeyncneHvem ly;

n) aHepreTuyeckyto 3 MEeKTMBHOCTb B 3TOW YaCTW UCNbITAHWU Ha BbIHOCIMBOCTbL ONpefensiT B COOT-
BETCTBMU C 7.3 unn 7.4 n 4OKYMEHTUPYIOT B Tabauuyax 6 n 7 COOTBETCTBEHHO;

0) BbljeNleHne Tenna Npu MakcumasbHON TemnepaType OKpyxalLlieid cpefbl MPu UCMbITAHUAX HA Bbl-
HOC/NIMBOCTb OnNpefensaT B COOTBETCTBUN C 7.5 1 JOKyMeHTUpYIOT B Tabnuue 10;

p) No 3aBeplUeHNn onpefeneHnst aHepreTu4eckon ahPpeKTMBHOCTU U BblAENEHNS Tenia B COOTBETCTBUN
Cc 7.3—7.5 B MCNbITAHNSX HA BbIHOC/IMBOCTb NO 6.4. UCNbITAHWE HA BbLIHOCMBOCTL CriefyeT BO30OHOBUTb Ha
nepeuncnexnun a). icnoitaHne npoBoaAT, UTHOPMPYSA nepeyuncneHns 6), n) n o) 4o Tex nop. noka OB He 6y-
feT 06bABMEH Heo6paTMMO ferpagnposasLllMM UV NOKa N3roTOBUTENb GaTapen He NPoLEMOHCTPUpYeT 06b-
ABMEHHBIA UM CPOK CAYX6bl KOHCTPYKUMW BIP HagexHol akcTpanonsuuein BO3MOXHOCTM npuema u otgadu
3Hepruu B TeveHue fonroro spemeHn Ha OUB.

6.5 McnblTaHMA Ha BbIHOC/IMBOCTb Npu paboTe C BPEMEHHbIM CABUTOM A8 POTOINEKTPUUYECKNX
cuctem (®3C)

Ycnosusi UcnblTaHna cnegyouime.

a) U3roToBUTESb AO/KEH BbibpaTh 1 onpefenuTs BINP. koTopas cnoco6Ha:

1) npuHUMaTh POTO3/IEKTPUYECKYI0 SHEPri0 B AHEBHOE BPEMS C NOCTOSAHHON MOLWHOCTbIO M60

31 1.5 kBT, nn60 30 1 15 kBT. Kak B nepeuncneHun j) (CM. HUXe, a Takxe pucyHok 12) B npegenax gua-

nasoHa pabouero HanpsXxeHus 6atapeun, ykasaHHOro U3rotoBuTesieM, U Npu TeNJIOBOM paBHOBECUM NpU

Temnepartype okpyxatlwero sosgyxa +25 5C:

2) oTgaBaTh 3anaceHHy (hOTO31eKTPUUYECKYI0 SHEPTUIO C NOCTOAHHON MOLWHOCTbIO 3 Man 30 KBT 1
3) BbigepxXuBaTh Takylo nepefavy 3Heprun kaxablii AeHb 6€3 NpeBblleHNs YyCTaHOB/IEHHbIX U3-
rotoButenem npeAenos paboyero HanpsHXeHus:

b) U3roToBUTESb JO/IKEH YKa3aTb, U3 KAKOro Ymcna N akkymynaTopos, MoAy/ieit Unn cTekos chopmMupo-
BaHa Takaa Br1P:

C) N3roTOBUTENb [O/IKEH YKasaTb [0/10 MolHocTu 31?1 30/n KBT. KoTopyto GyAeT oThaBaTb UAU NPUHUMATb
Takoi akkyMynaTop, MoAy/b Unm ctek B coctase BINP ygosneTsopsioLeli ycnosusm 6.5. nepeuncnexue a);

d) nsrotosutens fo/keH cobpaTb U3 X TaKUX akKyMynsTopos, MoAysnei unu ctekos nogxogawuii OUB.
MMeLW i N0 MeHbLLelh mepe;

1) 4 aKKymyniaTopa, coe[JMHeHHbIX NocnefoBaTeslbHO (TOMIbKO B TOM Cayyae, Korfja aTu akkymysns-

TOPbI MO OTAENIbHOCTN KOMMepYeckn AOCTYMHbI), UK

2) oavH unu 6onee moAynei, cogepxalinx He MeHee 4 akKkyMynAaToOpoOB, COEANHEHHbIX Nocneso-

BaTeslbHO, Unu

3) o4uH cTek, copepxalynii 10 KpaliHeil mepe 4 NPOTOYHbIX 3/IEMEHTA, COeAUHEHHbIX NOC/ef0Ba-

TeNIbHO. — U BK/IOYMTb B X COCTaB COOTBETCTBYOLWMe nepudepuniinsie yctpoiictea CKY n CBB;

e) Korga Heo6xoAMMO UCNbITaTb Ha COOTBETCTBME HacTosWweMy cTaHgapTy CX33 Ha ocHoBe 6aTapeun
oT/NYaKLWMMNCS napameTpaMy MOLHOCTU U/UAK 3anaca 3Heprumn, To Takoil BbIGOP ABNAETCA NpUeMaeMbiM
npu yCnoBUK, 4TO BCE APYrvne nosioXeHns 6yayT BbINOSHEHbI U 3TO OTK/IOHEHUe 6yAeT 3asBNeHO B [JOKYMeH-
Tauum ucnbiTaHui.

0 chbakTuueckoe cogepxaHue sHeprum E. kBT 4. B OB f0/1XHO 6bITb ONpefeneHo nocse nposefeHns
NosIHOTo 3apsja B COOTBETCTBMM CO cneuudukaunein n3rotoButens Ha TepMMYECKN ypaBHOBELLEHHOW 6aTta-
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poe npu TemnepaTtype okpyxatuiero sosgyxa (25+3) °C nposegeHuem paspsifja C NOCTOSAHHON MOLLHOCTbIO
3/n n 30/n kBT po poctmxeHuss UK ykasaHHOro usrotoBuTenemM, unu npegena paspsja, yctaHaBiMBaemoro
CKY. Tak. 4To6bl NOAYYnNTb AAaHHbIE B COOTBETCTBMY C TpeboBaHnAMN 7.2;

L) 3atem OWB fomkeH 6bITb MOMTHOCTLI 3apPSAXXEH B COOTBETCTBUMN C TEXHUYECKMMMN TpebOBaHMAMYU U3-
rotosutens;

h) OB gomkeH 6bITb pas3psXXeH A0 Takoro 3HayeHua C3L|. yTobbl OH MOr B MOBTOPSIOLLNUXCA pexnmax
oTAaBaTb UAW NPUHUMATbL NOPLUN MOLLHOCTM U 3Heprun 6e3 nNpeBblleHNs YCTaHOBNEHHOrO0 U3roTtoBuTenem
Anana3oHa paboyero HanpsXeHus;

i) nsrotoBUTENb [OKEH YKa3aTb 3HadeHne C3L| n nyTu ero goctmxeHus B Tabnauue 1;

j) 3aTem OWB pgomxeH 6bITb NOABEPTHYT Npu TemnepaType okpyxatuieli cpeabl (25+3) °C HenpepbIB-
HOli mocnepoBaTeNlbHOCTM MMMYNbCOB paspsgal/3apsga. onpefesieHHbIX B nepeyncneHusx 1)—5). Cnegyert
KOHTPONMpPOBaTb W PEerucTpupoBaTb MUHUMANbHOE U MakCcMManbHOe HanpsXxeHue 6aTapen, a Takke COBO-
KYMHYIO €MKOCTb 1 3HEepruio npu paspagax u sapsgax Ouvb:

1) 3apag B TedyeHne 240 MWH NPy NOCTOSSHHOW MOLWHOCTW Ha ypoBHe x-3/n nnu x-30/n kBT (akTMBHas
(hasa coxpaHeHuss hoToanekTpuyeckoin aHeprun). Mpodunab UCNbITAHUA NPU 3TOM TaKOW, Kak Mmoka3aHO Ha
pucyHkax 14 un 15.

2) 3apsf B TeyeHne 120 MUH NpU NOCTOSHHON MOLWHOCTW npu ypoBHe 0.5-X'3/n nnam 0.5-x-30/n kBT (ak-
TUBHas hasa coxpaHeHnss (POTOINEKTPUUECKOIN IHEePrun).

3) BblAepXKa B TeyeHne 60 MUH 6€3 NONyYEeHUS UK OTAAaUN SHEPTUN.

MpumeyaHue — [AByxcTyneHuarsiii Bug ®3 Nponis COXPaHEHNsi SHEPTUN NOCTOSHHON MOLHOCTY YacTUUHO
OTpaXaeT KO/IOKO/I006pasHbIi NPOdn/b SHEPTETUHECKOTO BbIXO4a COMHEUHbIX 6aTapeii B TeUeHUe AHs.

Ecnun CKY n/unn CBB 3anutaHbl HenocpeACcTBEHHO OT 6aTtapewn, To 6arapes U B nepuog Takoro OTK/0-
YyeHuna npogoskaeT NUTaTh ykasaHHble ycTpolicTBa Ha atane 3. COOTBeTCTBYOLEe KONMYeCcTBO NOoTpebieH-
HOW 3Hepruy JOMKHO 6bITb YYTEHO Npu pacyeTe 3P PeKTUBHOCTU (CM. 7.3, 7.4).

4) pa3psag ¢ NOCTOAHHOW MOLHOCTbI NPU YPOBHE MOLHOCTK X 3/n unu x-30/n KBT f,0 4OCTUXEHNSA yCcTa-
HOB/IEHHbIX n3roToBuTenemM 3Havenuii UK C3LL. aHeprum nnm paspsagHoil eMKOCTU, NOAYyYeHHbIX Npu paspsage
(ucnonb3oBaHue 3anaceHHo ®3 aHepruun), nocne yero 6aTapesi BHOBb MOXET NPUHUMATb B TeYEHNE AHEB-
HOro BpemMeHn ®3 3Heprunio ¢ AANTENbHOCTbIO M YPOBHEM MOLHOCTU, ONpeAenieHHbIMU B nepeyncnenmax 1) u
2). 3T napameTpbl paspsaga fo/KHbl 6bITb JOKYMEHTUPOBAHbI B Tabnuue 1.

5) npu npepbiBaHUN 3apsga no nepevyuncneHunio 4) He nosyyatb U He oTAaBaTb 3HEPruUi0 B ocTaBlleecs
00 1440 muH (24 4) Bpems, cocTaBnsiolLee 4IMTENbHOCTb LMKIa.

6) BEPHYTbCA K NepeyncneHnto 1) n BbiNOHUTL onepauuu, onncaHHble B nepevyuncnennsax 1)—>5). 7 pas
AN nocnefoBaTelbHOro NoayvyeHus AaHHbIX N0 UCMbITAHUAM B COOTBETCTBUM C 7.3, 7.4 1 7.5. CM. Takxe pu-
CYHOK 4;

PucyHok 14 — MNporpaMma CyTO4HOr0 pexumMa ¢ BpEMEHHbIM CABUIOM 418 POTO3/IEKTPUHECKNX CUCTEM
B COOTBETCTBUM C 6.5 — pexum 3 kBT
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PucyHok 15 — MporpaMma CyTO4HOro pexuma ¢ BpeMeHHbIM CABUIoM A1 (DOTO3/IEKTPUYECKNX CUCTEM
B COOTBETCTBUU C 6.5 — pexum 30 kBT

k) ecnun HanpsxxeHne OWB B nepeuyncnieHnn j) npesbillaeT yCTaHOB/EHHbIe W3roTOBUTENEM Npefenbl
pabouunx HanpsHKeHuih, To CNOCOBHOCTbL K oTAade u npuemy aHeprum OWB u, kak cnegcteue, BIMP cuutatoT
yTPaYEHHOI;

) UUTUPOBaHNE JO/KHO ObITb OCTAHOBMEHO U NPeAnpuHATA NOMbiITKAa BOCCTAHOBMEHUA CMNOCOBHOCTU
OWB K uMTMpoBaHWI0O B COOTBETCTBMM C TEXHUYECKMMUN NpeanucaHusaMu nrotosutens. fletanu atoli onepa-
LN MO BOCCTAHOBJ/IEHNIO BO3MOXHOCTU XPaHEHUSA 3HEPTUMN AOJ/IKHBI 6bITb JOKYMEHTUPOBAHbLI B Tabnuue 1;

T) 3aTeM [0/XeH ObiTb 3anylieH HOBbl/i HA6Op onepauuii, nepeuncneHune j). Ecnn HanpsxxeHne OUB
B NepeyncneHnn j) CHoBa NPEBbLICUT YyCTAHOB/IEHHbIE M3rOTOBUTENIEM NpeAenbl paboyero HanpsxeHus B Te-
yeHue 7 uMKNoB nepeuuncnexnii 1)—>5) nepeuncnenus j) (1 Hepens), To cnoco6HocTb OUB n. kKak cneacTeue,
BMP k oTAaaye u npuemy aHeprum cuutaloT 6e3BO3BpaTHO yTpayeHHol u 6atapelo paccmaTpusaloT Kak Ao-
CTUTLLIYIO KOHUA CBOEro cpoka cnyx6bl. B npoTMBHOM cnyyae nocnefoBaTefibHOCTb LMKIOB, OMUCAHHbLIX B
nepeyncsielnu j), AomkHa 6biTb NPOAO/IKEHA, MOKA BHOBb He Oy/eT nNpeBbileHo NpefesibHoe 3HavyeHne, Kak
OnuncaHo B NepeyvncrieHnn K);

n) BbIHOCNMBOCTbL OWVIB B COOTBETCTBMM C AAHHBIM CLEHapWeM NPUIOXKEeHUA onpeaensaT YNCIOM 3a-
BEPLUEHHbIX Moc/nefoBaTeNbHOCTE nepeuyncneHnii 1)—5) nepeyncrneHuns j) A0 AOCTMXKEHUS KOHLA Cpoka
CNyx6bl B COOTBETCTBUN C NepeyvncneHmem 1);

0) aHepreTnyecky 3PdPEeKTUBHOCTb B 3TOM YacTU UCMNbITAHNA HA BbIHOC/MBOCTb ONPeAensaT B COOT-
BETCTBMU C 7.3 uin 7.4 n 4OKYMEHTUPYIOT B Tabnuuax 6 n 7 COOTBETCTBEHHO;

p) BblAgefieHne Tenna npu mMakcMManbHON TemnepaType oKpyxawweli cpefbl NpU UCMNbITAHUAX Ha Bbl-
HOC/MIMBOCTb ONpeAensaT B COOTBETCTBUM C 7.5 1 JOKYMEHTUPYIOT B Tabnuye 10;

q) N0 3aBeplUeHnn onpeaeneHns aHepreTu4eckon aphpeKkTMBHOCTUN U BblAeNEHNS Tenaa B COOTBETCTBUN
C 7.3—7.5 B MCMNbITAHUAAX Ha BbIHOCAMBOCTb NO 6.5 MCMbITaHWe Ha BbIHOC/INBOCTbL CriefyeT BO30OGHOBUTbL C
nepeuncnenunsa a). icneltaHne nNpoBoAAT, UTHOPUPYSA nepeyncneHns 6). o) u p) 4o Tex nop, noka ONB He 6y-
feT 06bABNEH HEO6PaTUMO ferpagnpoBasLllM UV NOKa U3roTOBUTENbL 6aTapen He NPoLEMOHCTPUPYET 06b-
AABMIEHHBIA UM CPOK CNAYX6bl KOHCTPYKUMK BIP HagexHol akcTpanonsuuein BO3MOXHOCTM npuemMa u otgadu
3Heprun B TeveHue fonroro spemeHn Ha OUb.

7 CsoiicTBa batapeii 1 afieKTpuYeckne xapakTepucTmKm

7.1 [Jeknapaumsa cCBONCTB CUCTEMBI

Oco6eHHocTH BMP n OUB ans ncnblTaHuii no 6.2—6.5, ykasaHHble U3roTOBUTENEM UK ONpefesieHHble
3KCNepuMeHTaNbHO, JOKYMEHTUPYIOT C COOTBETCTBYIOLWEH TOYHOCTbIO B Tabnuuax 1—4.
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Ta6nuuya 1— CsofHble AaHHble 3aNeKTpuYeckmnx xapaktepuctuk BMP n OB npu ncnbiTaHnsx Ha BbIHOCIMBOCTb

HavmvieHoBaHIe XapakTeprcTU KA

CopepxaHue 3Heprun npu ykasaHHOM YpOBHE
mMowHocTu BIP

CoctaB BIP: uncno akkymynstopos, Moaynei
W CTEKOB

CoctaB OUB: x-1/r? akkymynaTopoB, Moaynei
Wn CTEKOB

OnucaHne MeToda AOCTMXEHUA NONHOro 3aps-
na onb

Pab6ouee HanpshkeHne OB

MoLHOCTb 1 haKTUYeCcKoe CoAepXaHune aHep-
rmn B OB npu paspsifje B COOTBETCTBUM C 6.X,
nepeyvicnenve 0. 1 7.2 npu TeMneparype oKpyxa-
toweli cpefpl (25*3) *C po 3HaveHns UKunm go
3HayeHus, yctaHas/imBaemoro CKY

Uncno UMKMIOB Ha BbIHOC/IMBOCTb MO nepeyunc-
neHuam i) unu j), BbinonHeHHoe OUB fo gocTunxe-
HWA NpefenoB, YCTAHOBMEHHbLIX B NepeuncneHmsax
1) nam )

3HaueHne C3L, OUB oT dhakTuyeckoro cogep-
XaHus 3Heprum n cnocobbl ee nopfepxaHusi B
MCNbITaHUM Ha BbIHOC/MIMBOCTbL NO 6.2, 6.3 1 6.5 B
TeyeHne BpeMeHun

MapameTpbl Npouns a npu UCNosb30BaHUK
ero B npoueaype nogaepxaxuna C3Ll, ucnonssye-
Moi1 B 6.2. nepeuncnenus 8) nj), n B 6.3. nepeunc-
neHuns 8) nj). pekoMeHA0BaHHON M3roToBUTENEM

MapameTpbl npocuns b npu KUCNosb30BaHUM
ero B npoueaype nogaepxanusa C3L,. ncnonb3ye-
Moi1 B 6.2, nepeuncnenus 8) nj), u B 6.3. nepeumnc-
neHus 8) nj). peKoMeHA0BaHHON U3roTOBUTENIEM

MapameTpbl Npohuns ¢ nNpyv UCMONb30BaHUM
ero B npoueaype nogaepxanusa C3L,. ncnonb3sye-
MOV B 6.2. nepeuncnenus 8) uj), n B 6.3. nepeunc-
neHns 8) 1j). peKkOMeHA0BaHHON N3roTOBUTENEM

MapameTpbl 3apsiga npu paéoTte B pexume Mo-
KPbIrns MMKOB MOLLHOCTU N0 6.4, NnepeuncneHue i,
PEKOMEH0BaHHbIE U3rOTOBUTENEM

24

O603HaueHme 1
€/ U3MEPEHUiA

3HaveHus A1 06pa3Lios barapey Npy UCTbTaHM Mo
62 6.3 64 6.5 6.5
npv feknapupoBaHHoii PEMp kBT

500-1000  180-360 500 3 30

PB/IP kBT

EBJTP kBru
N, L.

X.wr.

"cky-B CKY
Ja/Het

C3L. % H/n
Ec3u. kBT 4

Mpodnnb
(a. bunnc)

a. kBT H/n H/n H/n

1 MuH HIM H/n H/n

K. umkn HM H/n H/n
P. kBT
1 MuH
C3u, % H/n HMN H/n Hin
P. kBt

1 MuH

Ynakc- B
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OkKoH4YaHune Tabnuybl 1
3HaueHus Ans obpasuoB 6arapeit npu ucnbITaHNM No
6.2 6.3 6.4 6.5 65

0O603HaueHue 1

HavimeHOBaHMe xapakTepucTukn N
efl.n3MepeHuii

npv geknapvpoBaHHoi PBEMP k®7

500 -1000  180-360 500 3 30

MapameTpbl paspsga npu paboTe B pexume C3Ll,.% H/N H/n H/n
pa6oTbl C BpeMeHHbIM caBurom ana ®3C no 6.5.
nepeuncnenns 4) uj). pekoMeHa0BaHHbIe U3roTo- E, kBT Y
BUrenem C.Au

MeTo4 BOCCTaHOBMAeHMA cnocobHocTn OUB k Onucanne
XpaHeHuto 3apsiga no 6.X. UCNofb3yeMblit B nepe-
YUCNEeHUsX K) nAn |) n ykasaHHblii n3rotoButenem

Yucno OUB gna ucnbiTaHWA Ha BbIHOC/AIMBOCTbL N. wr.
nonpegeneHne paboynx xapakTrepucTuk

Hannune cootBeTtcTBytoueit CKY wn*nnun CBB — Oa/HeTt
Ansa ynpasneHus OB

MpumeuyaHne — H/Nn— ncnbiTaHWe He NPOBOAAT.

Tab6bnuya 2— CBoAHble faHHble husnyeckux xapakrepuctuk 6P

3HaueHus Ans obpasuoB 6arapeit npyu UcnbITaHUM No

6.2 6.3 64 6.5 65

HanmeHoBaHne xapakTepucTukm
npu gexknapupoBaHHoi PBEMp k®r

500-1000 180 -360 500 3 30
Hanuune cootBeTcTByloWweli CKY n.'nnu CBB gna ynpasnexus BMNP Oa/HeTt
Mnowaab npoekyun BMNP c yctaHoBneHHbIMU CKY n CBEB. M2
Bec BIP c yctaHoBneHHbiMu CKY n CBB. kr

BobicoTta BIMP ¢ yctaHoBneHHbiMn CKY n CE8. m

Ta6nuya 3— CsBogHoe onucaHue BIMP

3HaueHust Ans o6pasuoB 6arapeit npyu UcnbITaHUM No

62 63 64 65 65
HanmeHoBaHve xapakrtepucTukm
npuaeknapupocmdHHON  .mp kBT
600-1000 180-360 500 30

JneKkTpoxuMuyeckas cucrema
HasHaueHne

M3rotoButensb

Bepcusa ncnosnHeHUs, BkAYas nporpaMmMHoe o6ecneyeHune

[ononHnTenbHas UHGopmMmaLus
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Ta6nuya 4— CsogHoe onncaHne OB

OVB ana uenbitaHum ro OnvcaHve, AONO/HUTE TbHbIE CTPAHMLbI
6.2
6.3
6.4
6.5 — 3 KBT
6.5 — 30 kBT
MpumeyvaHune — OnucaHne JOMKHO obecneunBaTb NOHMMAHNE KOHCTPYKTUBHbLIX OCOBEHHOCTEN 1 XxapakTe-

puctmk OVB. No3BonsioLLEe IKCTPanoNMpoBaHue ero pabounx xapakrepucTuk Ha BrP.

7.2 OnpepeneHune cogepXxaHus aHeprum npu TemnepaTtype okpyxatuwein cpeabl +25 °C

OnpepenawT N JOKYMEHTUPYIOT 3HavYeHna pabounx xapaktepuctuk OUNB. BbigepxXaHHOro npu Temne-
patype okpyxatwoluiei cpefbl (25+3) °C. 3Tu faHHble Noay4valT NOMNYTHO NPW NPOBEAEHMU UCMbITaHW No
6.2—6.5 n nepeuuncnenuio f)-

MonyyeHHble faHHble 3aHOCAT B Tabnuuy 5.

Ta6nuya 5— CBofHble faHHble paboUnX XapakTEPUCTUK NPU pas3psife C NOCTOSHHOW MOLLHOCTLI0 NpU TemnepaTtype
oKpyxatoLueii cpeabl (25+3) "C

3HaueHus 415 06pasLoB Gatapeli Npu UCbITaHA Mo

O603HaueHre 1 62 63 64 65 65
HavmeHoBaHvie xapaKTepucTuku o
€A, VisMepeHni npu fieknaprpoBaHHoit PETP kBT
500 180 500 3 30

MoLLHOCTb 1 dhaKkTUYeckoe cofepxaHve aHep- P. kBT
rmn B OVB npu pa3psge B COOTBETCTBUM C 6.X.
nepeuncnenve f). n 7.2 npn Temnepartype Okpy- E. kBT 4
Xatowei cpegbl (25+3) *C po 3HauveHuss UKnmm
[0 3HaYeHwus, yctaHasnmsaemoro CKY NK.B

CKY
(Ja'HeT)
11-B

HanpshkeHne pa3oMKHYTOW LEenu MoHOCTbIO B
3apshkeHHoro OUIB nepef, paspsifoM MOCTOSH-
HOIA MOLLIHOCTbIO Npy TeMMepaType OKpyxatoLei
cpeabl (25+3) "C

KoHeuHoe HanpsxeHue paspsga OVb y-s

HanpsixeHne Ha knemmax OWB nocne 10 % B
NpOAO/IKNTENBHOCTM pa3psada Mnpu NOCTOSIHHOM
MOLLHOCTU

HanpsxeHvne Ha knemmax OWB nocne 50 % B
NPOAO/MKNTENBHOCTY paspsda Npu NOCTOSHHOW
MOLLHOCTU

Tok nocne 10 % nNpoAo/mKUTENIbHOCTY pa3psasa A
NpW NOCTOSIHHOW MOLLIHOCTY

TOK Npy OCTWXEeHWM 3HaveHus Ut unm go 3Ha- A

yeHus. yctaHasmBaemoro CKY
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OkoH4YaHue Tabnuybl 5

3HaueHust AnA o6pasLos 6aTtapen Npu UCnbITaHUM NO

H 0603HaueHNe 1 6.2 6.3 6.4 6.5 65
anMeHOBaHWE XapaKTepUCTUKN M
€A.N3MepeHni npv geknapvpoBaHHoi A6Mp «BT
500 180 500 3 30

O6uwas ANMTENbHOCTb paspsaja Npu NOCTOSAH- MWH
HOW MOLWHOCTM A0 3HayeHus Uf unm go 3Hauve-
HUA. ycTaHasnmesaemot CKY

dakTnyeckaa aHeprus, nonyyvyeHHas ot OUB E. kBTu
npu paspsge

dakTnyeckasa eMKocTb, nonyvyeHHas ot OUB Ay
npu paspsge npu onpefeneHun cofepxaHus
dakTnyeckoit aHeprum

7.3 OnpepfeneHve aHepreTn4eckoin apheKTUBHOCTM NpU TemnepaType OoKpyXxarlein cpepbl

(25+3)°C

OHepreTnyeckyto s MEKTUBHOCTb XpaHeHua aHeprun OWB onpepgensioT npu Temnepartype okpyxato-
wei cpeabl (25+3) °C 1 AOKYMEHTUPYIOT. 3TW AaHHble NoAy4aloT NONYTHO MPU NPOBEAEHUN UCMNbITAHWA No
6.2—6.5 HaunHasa c nepeuncnexnnsa g) n yepes 840. 210. 7 n 7 unknos no 6.2. 6.3 n 6.5. nepeuncneHune j). nam

no 6.4. nepeyncneHune i). COOTBETCTBEHHO.
WcnbiTaHnsa nposoaaT ¢ OVB 1 ero nogcmcremMamuy, cXemaTuyHO N306paxeHHbIMU Ha pucyHke 16.

PucyHok 16 — CxemaTu4yHoe npejcTaBneHne pacnonoxXeHus 4ByX TOYEK U3MEPEHUS aHeprum
(k BCNOMOratenbHbIM cuCcTEMaM n aHeprun kK u oT OVB) npu onpegeneHun L
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KoadhpuumneHT achheKkTMBHOCTM XpPaHEHNS 3HEepPrum — OTHOLeHWe MNOJIe3HOW 3Heprun npu paspsge
(pa3HOCTb Mexay KOMYecTBOM 3Heprumn, oTAaHHON nNpu paspage, U aHeprun, noTpebaeHHONn BcnoMmoratesb-
HbIMK cuctemamm CKY/CBEB npu pa3psage) u obueil aHeprum 3apsga (Cymma KonmyecTsa 3HEPrum, NCNob30-
BaHHOW HemocpeACTBEHHO Ha 3apsif, U KONNYecTBa 3HepPrun, noTpebsieHHoW BCNOMOraTeibHbIMU CUCTEMAMM
CKY/CBB Ha cTaguu 3apsaga) onpegensatoTt no doopmyne

Noa>p. " “ecn pasp.
1 (1
Maap. - £.cn 3ap.

370 3HaYeHne paccynTbiBAIOT MO 3HAYEHUSAM B Hayase U B KOHLe UCMbITAHUS Ha BbIHOC/INBOCTb, YTOObI
oTCNeANTb BO3MOXHbIE U3MEHEHMNS 3h(PEKTUBHOCTU, 1 NPMBOAAT B Tabnuue 6.

Ta6bnuuya 6— CBofHble A@HHbIE MO 3HEPreTMYecKoil ahtheKTMBHOCTY B UCMbITAHWAX Ha BbIHOC/TMBOCTbL NpY Temnepa-
Type okpyxatoLeli cpegbl (25+3) “C

3HaueHIs! 1 06pasLIoB 6atapest Mpu UCTIbITaHWN Mo

6.2 B3 6.4 6.5 6.5
HayiMeHoBaHIie XapaKTepyCTUKM 26(’;:3‘;9“:3%“ !
A pe Mpun AexnaprpoBaHHon Pelp kBT
500-1000  180-360 500 3 30

JleknapupoBaHHOe YMC/10 LUMK/IOB B UCMbITAHWN
Ha BbIHOC/IMBOCTb W ornpegeneHun n no 6.2, 6.3. N 840 210 7 7 7
6.4. 6.5. nepeuncnexmne i) nm j)

Yuncno umknos, 3a(*)VIKCVIpOBaHHOE npu ncnblita-

N

HUW Ha BbIHOC/IMBOCTb W ONpeeneHnuu L

KonuuectBo 3Hepruu, notpebneHHoe CKY wu KBT-4
CBEB OVIB. B TeuyeHue 3ahukcMpoBaHHOIO yucna
LMKIOB N0 NEPEeUNCIEHNIO i) 1))

KonnuectBo aHeprum, Mcnosib30BaHHON Ha 3a- KBT-4
psg OB B TeueHue 3adMKCMpPOBAHHOINO uucna
LMK/I0B MO NepPeynCIeHmio i) nnwu))

KonnuecTBo aHeprvu, nofyyeHHo npu paspsae KBT-4
OVIB B TeueHve 3aMKCPOBAHHOTO YKCa LMKI0B
N0 NEePeYNCIEHWIO i) NN j)

3HaueHune o

- B Hayasie UCMbITaHuii;

- B KOHLLe ucnbITaHuii, cm. oopmyny (1) -

NMpumevyaHne — lokasaTenn aHepreTMHeckoi athheKTMBHOCTH CBA3aHbI C 3WGEKTUBHOCTLIO 3M1EKTPOXUMU-

yecKoli peakLmmn BO Bpems paspsja 1 3apsfa, aHeprueid, notpebnasemoil BCrnomoraresibHbIM1 YCTpOCTBaMu, 1 ctpatermei
3apsaKM, ucnonb3yemoi Ans nogaepxanns Tpebyemoii C3L| 6atapew.

7.4 OnpepeneHue aHepreTM4yeckoin aphekTUBHOCTY NPYU MUHUMANLHON U MaKCUManbHOIA
TeMmnepaTtype okpyxatouieii cpegbl

OHepreTuyeckylo 3athPeKkTUBHOCTb XpaHeHUs aHeprun OWB onpefenswT Npyu MUHUMaNbHOW U MaKcu-
ManbHOl TemnepaType oKpyXatloleil cpefbl, yCTaHOB/EHHOW U3roToBMTENEM, Npu KOTOPOI 6aTapes pabo-
TocrnocobHa. 9T AaHHble NoayyalT NONYTHO NPW NPOBEAEHMN UCNbITaHuii no 6.2—6.5 HaunHasa ¢ nepeyuc-
nexHnsa ) n yepes 840, 210, 7 n 7 uuknoB no 6.2. 6.3 n 6.5. nepeuuncneHue j). nam no 6.4. nepeyucneHune i),
COOTBETCTBEHHO.

Mony4yeHHble AaHHbIe 3aHOCAT B Tabnuuy 7.

a) OWB, BKIOYasi BO3MOXHble BHELIHWE 06beMbl 3/IeKTPONTA, A0 Havana UcnbiTaHU LUKANpoBaHuemM

LOMKHbI ObITh BbliepXaHbl NpU 3a4aHHON N3roTOBUTENEM MUHUMA/IbHON TemnepaTtype oKpyxalLei cpegbl ¢
[ONYyCTUMbIM OTKNOHeHMeM B npegenax +3 °C B TeyeHue (24+1) 4. 370 MOXeT ObiTb AOCTUTHYTO pasmMeLleHun-
em OUB B Kamepe C perynupyemoii TemnepaTypoil U NPpUHyAMTENbHON BO3AYLIHON KOHBEKUNEV Unn Apyrumu
3KBMBANEHTHbIMU cpeAcTBaMu.
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Ecnu TemnepaTtypHble OrpaHMYeHns OT/IMYATCA OT 3HAYeHWid, JONYyCTUMBbIX NpU 3apsge win paspsge,
BO3MOXEH Bbl6Op 3HaYeHns, noaxoasuiero Ana o60ux yCnoBuii:

b) HaxogAawwmiics BHYTpM kamepbl OVB. HauMHas c nepeyncieHuns 4). nogBeprawT Luknam UCnbiTaHWii;

C) B TeyeHne Tpebyemoil nocnefoBaTeNibHOCT LMKAOB NO NEpeyYucsieHnsM i) uam j) ycnosumsa crabu-
nusauymmn C3L, nognexart agantauyuy Tak. 4TOObl YCTaHOB/EHHbIN M3rotoButenem yposeHb C3L, gocturancs
1 nojfepxuBanca Takke NpuW HU3KOW TemnepaType okpyxatwueli cpefbl. OTU yCnoBUS AOKYMEHTUPYIOT B
Tabnuue 8:

d) no 3aBepLlieHnn ncnbiTaHWii NpU HU3KON Temnepatype OUB AonXeH 6bliTb NOMHOCTbLIO 3apPSXEH B CO-
OTBETCTBUM CO crneundunkayuamMn n3roToBntens,

e) OMB. BkloYasA BO3MOXHbIE BHELLIHE 06BbEMbI 3/1EKTPONNTA, A0 Havana UCNbITaHWNi LUKINpOBaHNEM
[OMKHbI ObITb BblAEpXaHbl NpU 3a4aHHON N3roToBMTENEM MakcUManbHOW Temnepatype okpyxatlLiel cpefpl
C AONYCTUMbIM OTK/IOHEHWEeM B npegenax +3 °C B TedeHune (24+1) 4. 3To MOXeT 6bITb 4OCTUTHYTO pasmMelle-
Huem OWE B kamepe C perynvpyemMoli TemnepaTypoi n NpUHYANTENbHON BO3AYLIHON KOHBEKUNER unun gpyru-
MW 3KBMBANEHTHbIMU CpeacTBaMu;

0 HaxopaAwmiica BHyTpK kamepbl OVB. HauMHaa ¢ nepeyncneHns 4), NoABeprawT LukAaM UCNbITaHWi;

[) B TedyeHne Tpebyemoil nocnefoBaTe/IbHOCTY LUKI0B NO NepeyncaeHunsam i) unmj) ycnosusa ctabunumsa-
umn C3L, nognexar agantauum Tak. 4To6bl yKasaHHbIn n3rotoButenem yposeHb C3L gocturancs v nognep-
XMUBaNCA Takxe Npv BbICOKOW TemMnepaType okpyxatwlei cpefbl. 3TU yC0BUSA LOKYMEHTUPYIOT B Tabnuue 9;

h) no 3aBeplueHnn ncnbiTaHuii Npu HU3Kol TemnepaType OWB fAo/mkeH 6biTb MOHOCTLIO 3apsXeH B CO-
OTBETCTBUM CO crneundmnkaymuaMmn n3roToBuTens;

i) KoadhPNLUMeEHT ahheKTUBHOCTN XpaHEHNS IHeprun n onpegensatoT no opmyne (1) ana o6onx 3Hauve-
HUI TemnepaTypbl BO BpEMSA COOTBETCTBYIOLWUX UCMbITAHWI HA BbIHOC/IMBOCTb U AOKYMEHTUPYIOT B Tabnuue 7.

Ta6nuuya 7— CBOAHblE f@aHHbIE 3HEPreTU4Eckoi aHEKTUBHOCTM, ONPEAENIEHHOW B LIMKIMYECKUX UCTIbITAHUAX Ha
BbIHOC/IMBOCTb NPV MUHUMA/ILHON 1 MaKCUMasibHO TeMnepaType oKpyxatoLLein cpeabl

3HaueHust Ana obpasLos 6aTtapen Npu UcnbITaHUM No

OGo3HaueHe 1 6.2 8.3 64 65 65
HanmeHOBaHWe XapakTepucTUKI ~
€A, VISMepeHun npy AeKNapyUpoBaHHOIA «BT
500- 1000 180—360 500 3 30
[leKknapupoBaHHOE YNCO LUKIOB B UCMbITAHUM N 840 210 ; ; ;

Ha BbIHOCNWBOCTbL MO OonNpeAeneHuio L

Yucno umknos, 3auKCUPOBAHHOE MPW UCMbI-

N
TaHWW Ha BbIHOCNUBOCTL U onpeAeneHnu q
KonnuectBo aHepruu, notpebnenHoe CKY un KBTY
CBEB OWB. B TeueHue 3apuKCMPOBAHHOTO Yncna
LWKIOB MO NepeyuncneHunto i) unu j) s 'CMH
KBTyY
'*'C-a.c
KonnyecTBo aHeprum, MCnonb3oBaHHON Ha 3a- KBTu
pag OWB B TeueHune 3adMKCUMPOBAHHOrO yucna
LWKI0B NO NepeyvYncneHnio i) nnu j) ‘e % MH
KBTuY
‘e*cuan:
Konuuectso aHepruu, noay4vyeHHOW npu pas- KBTu
page OWB B TeuyeHune 3ahMKCUPOBAHHOTO yucna
LWKIOB MO NepeynucneHunio i) nnu j) f. *CMH
KBTyY
‘eeC— B
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OkoHuaHue Tabnuubl 7

HanmeHoBaHVe xapaKTepuCcTUKM

3HayeHue 1y.
- NpM MUHMMaNbLHOW TeMnepaType OKpyXaio-
wieli cpepbl:

- MpyY MakcUManbHOW TemmepaType OKpy>Kato-
wieli cpepbl, cMm. hopmyny (1)

O603HaueHne 1
ef. N3MepeHuit

3HayeHuli ana obpasLos 6aTtapeil Npy UcnbITaHUN MO
62 63 6.4 6.5 6.5
Npy AeKNapUpPOBaHHO PEnp kBT
500-1000

180-360 500 3 30

Ta6nuua 8 — MapameTpbl, HEO6X0AUMbIE ANS [OCTMXEHUSI U noaaepxaHus C3L, npu npoBefeHnn uUcnbITaHuit Npu

MUHUMasIbHON TeMnepaTtype okpyxatoLeii cpepl

HavMeHoBaHMe xapaKTepucTUKM

Pa6ouee HanpsixeHne ONB

3HauveHne C3L, OB oT chakTnyeckoro cogep-
XX@HUS 3Heprumn v cnocobbl ee noggepxaHus B nc-
NbiTaHNY Ha BbIHOCANBOCTbL N0 6.2. 6.3 1 6.5

MapameTpbl nNpocuna a nNpu MCNob30BaHUK
ero B npouegype nogaepxanuns C3L,. ncnonbsye-
Mol B 6.2. nepeuncnenus 8) uj), n B 6.3. nepeymnc-
NeHuns 8) 1j), peKOMeH,0BaHHOW U3roTOBUTENEM

MapameTpbl npocuna b npum Mcnonb3oBaHUM
ero B npoueaype noggepxaHna C3LL. ncnonbsye-
MOii B 6.2. nepeuncnenus 8) uj), n B 6.3. nepeync-
neHus 8) 1 j). peKoMeHA0BaHHON N3roToBUTENEM

MapameTpbl Npodhunas ¢ Npu MCNOAb30BaHWUMN
ero B npoueaype noagepxanusi C3L. ncnonb3ye-
Moii B 6.2. nepeuncnenuns 8) nj), n B 6.3. nepeumc-
neHus 8) uj). pekoMeHA0BaHHOW npousBoanTeNnem

MapameTpbl 3apaga npu pabote OVB B pexu-
Me MOKPbITUSA NKOB MOLLHOCTM Mo 6.4. nepeuncne-
HVe i). peKOMeHAO0BaHHble N3roToBUTENEM

MapameTpbl paspaga npu paéote OUB B pexu-
Me paboTbl C BpeMeHHbIM caBurom ansa ®3C no
6.5, nepeuncneHuns 4) nj). pekoMeHg0BaHHbIE N3-
rotosutenem

30

O603HauveHVe N

ef, N3MepeHunit

* MvH- B

Yukec- B
c3L. %

ecsy,. KBty

Mpodunb
(a. bunnc)

a. kBT

1 MUH

K, uvkn
P. kBT
1 MuH

C3L. %
P. kBT

/. MUH

makc.
c3L. %
E. kBT-y
C. Ay

nK,B

3HaueHVst 0 06pa3LoB 6aTapen Npy UCMbITaHN Mo
6.2 6.3 6.4 6.5 6.5

npuv geknapviposaHmMoii Pera» kBT

600- 1000 180-360 500 3 30
H/N

H/n H/n H/n

H/n H/M H/n H/n
H/N H/N H/n



OkKoH4YaHue Tabnuybl 8

HanmeHoBaHVe xapaKTepucTuKmn

MeTog BOcCCTaHOBNEHWUs cnocobHocTn OUB K
XpaHeHuo 3apaga no 6.x. nepeuncnexue k) unu 1)
yKa3aHHblii ©3roToBuTENEM

Hanunune CKY w/vunn CBB pana ynpaBneHus
oub

MpumeuaHue

O603HaueHne n
ef.n3mepeHnia

P. kBT

— H/n — ucnbiTaHne He NPoOBOAAT.

FOCT P M3K 61427-2—2016

3HaueHus 4ns 06pasLoB 6aTapeli Npu UCNbITaHUK MO
62 6.3 6.4 6.5 6.5
npu AeknapvposaHHoli PBIMP k&
500-1000

180-360 500 3 30

Nalnet

Tab6nuua 9 — MapameTpbl, HEO6X0AUMbIE ANA AOCTWXKEHUSA 1 nogaepxaHns C3L, npyu nposefeHVn ncnbiTaHnii npu

MaKcuMasbHO TeMnepaType okpyxaiollei cpegbl

HavimeHoBaHve XapakTepucTnkmi

Pa6ouee HanpshkeHne OUB

3HauveHne C3L, OUB oT chakTnyeckoro cogep-
XaHWUs 3HeprumM 1 cnocobbl ee NOAAEPXKAHUS B UC-
NblITAHUW HA BbIHOC/IMBOCTHL M0 6.2. 6.3 N 6.5

MapameTpbl npoduna a npu UCNOMb30BAHUN
ero B npouegype nogaepxanusa C3L,. ncnonbsye-
Moii B 6.2, nepeynicnenus 8) nj). n B 6.3, nepeunc-
neHus 8) nj). pekoMeHA0BaHHO! N3roToBUTENEM

MapameTpbl npocuna b npu UcnonbL30BaHUN
ero B npoueaype nogaepxaHusa C3L,. ncnonbsye-
Moii B 6.2, nepeynicnenus 8) nj). n B 6.3, nepeunc-
neHust 8) 1 j), pEKOMEeHA0BaHHO N3rOTOBUTENEM

MapameTpbl npoduasa ¢ nNpyu UCNOMb30OBAHUN
ero B npouegype nogaepxaHuna C3L, ncnonbsye-
Moii B 6.2, nepeuncnenus 8) unj), n B 6.3, nepeyuc-
neHust 8) nj), peKOMeHA0BaHHO NPon3BOAUTENEM

MapameTpbl 3apaga npu pabote OB B pexwu-
Me NOKPbITUS NMKOB MOLLHOCTK No 6.4, Nnepeyuncne-
HUe i), peKOMeHAO0BaHHbIe N3roTOBUTENEM

O603HaueHve 1

ef.n3vepeHuii

YTuH-B
U-3.C-B
C3U,.%

£C3u- kBT'Y

Mpodcunb
(a, bunu c)

a. kBT

f, MUH

K, uvkn
P. kBT
f. MuH
C3U.%
P. kBT
t, MUH

< W .b

3HaueHus A1 06pasLoB GaTapeii Npy UCTIbITaHM Mo
62 6.3 6.4 6.5 6.5

npu AeKnapupoBaHHoi PEMP kBT

500-1000 180— 360 500 3 30
H/N
HM H/n H/n
H/M H/n H/n H/n
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OkKoHYaHue Tabnmubl 9
3HaueHuA Ans o06pasLos 6aTapen Npu UcnbITaHUM Nno

0O603HaueHue n 6.2 B.3 6.4 B.5 65

HanmeHoBaHWe XxapaKTepucTUKu o
ea n3mepeHun

npw geknapupoBaHHoii P6lMp kBT

500- 1000 180-360 500 3 30
MapameTpbl paspaga npu pabote OUB B pexu- c3y, %
Me paboTbl C BpeMeHHbIM r.naurnm gna ®3C no
6.5, nepeuncneHunsa 4) n j). pekomeH[oBaHHble U3- E KBTu
rotoBuTenem Hn H/n H/N
C.A-Y
Y8
MeTopn BOccTaHoBneHuss cnoco6HocTn OUB «k P, kBT
XpaHeHuto 3apaga no 6.x. nepevncneHue k) unu l,
yKa3aHHbIl n3rotoButenem
Hanuune CKY wu/vnn CBB pgns ynpaBneHus — falnet

ounb

Mpumevyanne — H/Nn— ncnbiTaHne He NPOBOASAT.

7.5 OnpepeneHve oTBOAUMOTO Tenaa, rEHEPUPYEMOro B XO4€ UCMbITAHUI HA BbIHOC/IMBOCTH
npu MakcumanbHO TeMnepaType oKpyxawlLliei cpefbl

batapeun BbIAeNAOT TEMIO B pexume oxuaaHusa, sapaga win paspaga. Bolgensemoe tenso ssnsercs
pe3ynbTaToM W3MEHEHWUI 3HTaNbNUM NPU 3N1EeKTPOXUMUYECKUX peakumsx, OMUYEeCKOro Harpeea n Headdek-
TUBHOCTM Npeo6pa3oBaHnsA 3HEPrum BTOPUYHbIX cucTeM, Takmx kak CKY n CBB.

MoTepn sHepruun, Bbigensemoin OB B Buae Tensa, onpefensioT Npu MakcUMasbHOW Temnepartype
oKpyXatuiei cpefbl U JOKYMEHTUPYIOT. DTN AaHHble NOJyYaloT NOMYTHO NPy NPOBEAEHNN UCMbITaHWi no 6.x
1 7.4 Nnpyn MakcumanbHOl TemMnepaTtype oKpyxatolei cpegbl.

Ocoboe BHMMaHue J0/KHO 6bITh YAENeHO NpaBu/ibHOMY MacliTabupoBaHnio BeIMYNH BblAeneHuns Ten-
na OWB k cooTBeTCTBYWOLWMM BennynHam BrP. KonnyecTso BblAensolWeroca tenna nosayyawT MHTerpuposa-
HMEeM abCo/OTHBLIX 3HAYEHWU 3HEepPruun, Kak nokasaHo Ha pucyHke 17.

NHTerpvposaHne OCyL|ECTBAAIOT B TeUeHNe onpeAe/ieHHbIX NepuooB BpEMEHN UCMbITaHWA Ha BbIHOC-
NINBOCTb NPU UMKINPOBaHUN MO 7.4. nepeyncneHus i) uj), n saHavyeHue Boigensiouwerocsa Tenna Ew. kBT u, pac-
cunTbiBalOT N0 hopmysne (2) n JOKYMeHTUpYT B Tabauue 10.

Ew”~ E uc*ZE3-1.Ep, (2)

roe £B8c — 9Heprus, nogaHHasa Ha CKY/CBB;
£ 3— 3Heprus, ncnonb3oBaHHas HeNnoCpeACcTBEHHO Ha 3apsf 6artapeu;

£p — 3Heprus, nosiydeHHas npu paspsge 6arapeu.

MpumeyvaHunsa
1 1 kBT 4 aHeprun cootBeTcTByeT 895 kkan wnu 3,6 MOx; 1 kBT mowHocTu cootBeTcTByeT 895 kkan/y wnu

3.6 MOx/u.
2 MMpegnonaratoT, 4TO BCA 3Heprus, nogaHHaa B CKY/BMY n CBEB. nonHocTbio nepewna B Tenno.

BenuunHel notepu 3HepFVIVI/TeI'IJ'IOBbI,qeerHVIﬂ npegHasHayeHbl TONbKO ANA OUEHKU U He ABAAKTCA NOo-
CTOSAHHbIMW B TeyeHue uunkna nepegavm aHepruu. lNpu pacyete 3/1eMEHTOB, 06ECI'Ie‘-H/IBaIOLLI.I/IX oxnaxneHue
nnu Harpes, HeOﬁXO,D,I/IMO NPUHATbL BO BHUMaHne BpeMeHHY 3aBUCUMOCTb NHTEHCUBHOCTU TeNn10BblAENEHUA.
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PucyHok 17 — CxemaTnyHoe npejAcTaB/eHne pacnosioXeHus AByX ToUek MU3MepeHUst aHeprun (IHeprum kK Bcnomoratesnb-
HbIM CUCTEMAM U SHEPTUU K U OT Gatapeun), MCNONb3YEMbIX AN ONPEAESIeHUs SHEPTUN, BblAeNsAoLWeiics 1 0TBOAUMOI B
Buae Tenna

Ta6nunya 10— CBOAHbIe faHHble 3HEPIUn, BbiAeNAeMoi B BUAE Tensa BO BPeMs UCMbITAHWA HA BbIHOC/MBOCTL Npu
MaKkcuManbHoi TemMnepaType oKpyXarLuiei cpeab

3HauyeHus Ana o6pa3yos 6aTtapeii nNpu ucnbiTaHUK NO

0603HaueHue 6.2 6.3 64 6.5 6.5
MakunenoeaHuc XapakTepuctukun nep. namcpe-
nmii npu feknapupoBaHHO’ p kBT
500-1000 180 360 500 3 30
[leknapupoBaHHOe YUCMO LUKNOB B UCMbITAHUN N 840 210 7 7 7
Ha BbIHOCNWBOCTb NO 6.2. 6.3. 6.4. 6.5, Nepeyunc-
neHve i) Uan j), Npu KOTOPbIX MPONCXOAAT NoTepu
3Heprun En.B pesynbTate BblgeneHus tenna
dakTnyeckoe 4YMWCNO LUWUKIOB B UCMbITAHUM Ha N
BbIHOC/IMBOCTb MO NEPEYNCNEeHNaM i) 1 j). Npn KoTo-
pbix onpefenieH hakTop NoTepun aHeprum
KonuyectBo aHepruu, notpebneHHoir CKY u A. kBT 4

CBEB OWB npu hakTMyeckom yucne LUKNOB
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OkoHuaHue Tabnuubl 10

3HaueHust Ans 06pa3LoB 6aTapen Npu UCTbITaHUW MO

O603HaueHue 6.2 B.3 6.4 6.5 6.5
HanmeHoBaHue XapakKTepucTukn veg.m3ncpce-
HUIA npy AeknapupoBaHHoii Pelp kBT
500-1000 180- 360 500 3 30
KonuuecTtBo aHepruu, MCnosib3oBaHHOW Ha 3a- B. kBT y
psg OUB npu chakTUuyeckoM yncne LuKIoB
KonuuecTtso aHepruun, nonyyeHHol npu paspage C, kBT-4
OWB npu hakTUYeCKOM Ynucne LnKNoB
©
MoTepu 3Hepruun, BblgeNuBLLelica B BUAe Tenna KBTyY
npu ucnbeiTaHnax ONB
Ew=A+B-C MAx*
KKau

KomMeHTapum 1 3ameyaHus B OTHOLUEHUU BO3- —
MOXHOCTHN MaCLIJTa6I/IpOBaHVIFI AaHHbIX MO Bblaene-
HUIO Tenna

7.6 OnpepeneHne noTpebHOCTW B 3HEPrMM BO BpeMsa nepuonoB 6e3geiicTBua npu Temnepartype
oKkpyxatouieli cpegbl +25 “C

batapeun TpebyiloT aHepruyn B Nepuog pexumma oxXugaHus, Ana Toro 4tobsl kKOMNeHcMpoBaTb NoTepu OT
camopaspsaga v yaosnetBopeHus notpebHocTeit B aHeprun CKY n CBEB.

BaTtapes B pexuMme oxuaaHusa rotosa HavyaTb NpefoCTaBAATb U NMPUHUMATL 3Hepru no TpebosaHuio
NPUIOXEHNA C HEOBXOAUMbBIM EMY BPEMEHEM peakuuu.

MpumeyaHne — Bpema peakymm MOXeET U3MEHATHCA OT HECKONIbKUX MUNIUCEKYHA, (4NNTENbHOCTb NONOBUHDI
CUHycOouabl nepemMeHHoro TOKa) A0 HECKOJIbKUX CEeKYyHA,.

OHepruto, Heobxoanmyt OB B pexnme oxungaHusa, onpeaensoT U 4OKYMEHTUPYIOT.

OHepruio, HeobxoaMMY0 ANA NoAgepxaHus 6atapen B pexvume OXKUAaHusA, onpeaensT NS Kax[oro
OWB no 6.2—6.5 npu TemnepaType okpyxatuiero sosgyxa (25+3) °C HabnwgeHnem B TedeHne 30 gHei:

a) 3a KoJIM4yecTBOM 3Heprnmn nogsapsaga, HeobxogmmbiM ans nogaepxaHns ONB Ha yposHe C3L. cooT-
BeTCcTBylOLW el AN paboynx umknoB no 6.2—6.4. nepeyncneHue i) ununj). n

b) 3a KONMYECTBOM 3NeKTpUYeckoli aHeprun, notpebnaemoli CKY n CbB. Heo6xoauMbIM Ana noagepxa-
HuUa OUB Ha ypoBHe C3L. cooTBeTcTBYyloWel Ana pabounx umMknoB no 6.2—6.4. nepeuncneHue i) uamj), — un
NoJsly4yeHHble faHHble 3aHOCAT B Tabnuuy 6. CM. Takke pUCcyHoK 18.
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PucyHok 18 — CxemaTuyHoe NpefcTaB/ieHne pacnofioKeHNs BYX TOUEK N3MEPEHUS IHepTrumn (3Hepruu, NofaHHoN Bcno-
mMoraTe/fibHbIM CUCTEMaM, U SHepruu, NofaHHo B 6aTapeto) 415 onpesenieHnsi NoTPe6HOCTel B Hell B Nnepuos pexvuma
oXuaaHus 6atapeu

Ta6nunua 11 — CBOAHblE AaHHbIE 3HAYEHWIE 3HEPrun, Heo6X0AMMON B pexnme OXWAAHWUSA NpK TemnepaType okpyxa-

oweli cpefbl (25+3) 'C

HanmeHoBaHWe xapaKTepucTuKn

MpoAO/IKNTENIBHOCTL ONpeAeneHns BenYnHbl
3Heprun ob6ecnyxmeaHuss £06. Heobxoaumol ans
noggepxaHus paboyero coctosinua OB

KonuuectBo aHepruun, notpebneHHolt CKY wu
CBEB OWVB B pexume oxugaHusa na noggepxaHus
C3L,. ycTaHOBNEHHON ANS ueneli ucnbiTaHUA Ha
BbIHOC/IMBOCTb, B TeYeHue (hakTMUECKOro uucna
OHen

KonuuecTBo aHepruu, MCnosib3oBaHHOW Ha 3a-
pag OUB B pexume oxugaHus ana noggepxaHus
C3U, ycTaHOBNEHHON ANs ueneli ucnbiTaHUid Ha
BbIHOC/IMBOCTb, B TeYeHWe (hakTM4eckoro ymcna
nHelt

3HayeHusa ans obpasuoB 6aTapeii Npyu UCNbITaHUA NO

O603HayeHne 1 62 63 6.4 65 65

€A.M3MepeHm npu ieKnapupoBaHHol PEMp KBT

500 -1000 160-360 500 3 30

A. KBT Y

B, kBT u
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OkKoHYaHue Tabnumubl 11

3HaueHuns gns obpasuos 6artapen Npu UcnbiTaHUU NO

0603HaueHue 1 6.2 6.3 6.4 6.5 6.6

HanmeHoBaHue xapakTepucTuku o
ea usmepeHuu

npv geknapvpoBaHHoii P6Mp kBT

500-1000 180—360 500 3 30
OHeprua obcnyxumBannua OUB B pexume oxu- KBT-4
AaHusa
E"A+B
W COOTBETCTBYHO L EE 3HAYEHNE B CYTKN kBT-u/e cyT
MpnMmeyaHne — BenuunHbl TpebGyemoii aHepruu, nosyveHHole npu +25 "C. MOryT U3MeHsTbcA npu 6onee

BbICOKOV WM HU3KOW TemnepaType okpyxaiolei cpeap.
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MpunoxeHune A
(cnpaBo4HoOE)

AcnekTbl onacHocTu 6atapei

A.1 O6wue BOoNpocCkHI

Bartapen, npefgHasHayeHHble AN XpPaHEHWS 3NeKTPUYECKON aHeprnu, MoryT 6biTb UCTOYHMKAMK ONACHOro Hanps-
XEHWSA. BbICOKMX HEKOHTPOIMPYEMbIX 3/1EKTPUYECKMX TOKOB N ONACHBIX U TOKCUYHbIX XMMUYECKNX COEUHEHWIA.

OnacHOCTAM, BO3MOXHbIM A5 Taknx 6atapeii, He06X04MMO yAenuTb BHUMaHne npu ux paspaboTke 1 npoBefeHun
KBanMUKaLMOHHbIX UCNbITAHWNI HA YPOBHE Kak OTAeNbHbIX akKyMy/saTOpoB, Tak U Moayneii. PekomeHayeTtcsa paspaboTtka
OTAEeNbHbIX CTAHAAPTOB Ha 6aTtapeun, paccMaTpyBaloLLNX acnekTbl OMacHoOCTU.

YuutbiBas 3HaunTe NbHblE pasMepbl W CNOXHOCTb akkyMyAsITOPHbIX CUCTEM W CBA3AHHbLIX C HUMW 3/1IEMEHTOB ynpas-
NIeHUsi, Heo6XoAMMO B CaAMOM Hauane cTagun ux NpoeKTMPOBaHNA MPOBOAUTL aHaNn3 AN OLEHKN BO3MOXHbIX OMACHO-
cTell U puUCKOB.

[nsa oueHok MOryT 6bITb UCNO/b30BaHbI cTaHAapThl: M3K 60812. M3K 61025. cepun M3K 61508, M3K 60730-1
(npunoxeHwve H) n gpyrne noaxoasiine pyHKLMOHaNbHbIE CTaHAAPTbl 6e30MacHOCTV 1 MeToAbl, Hanpumep FTA. FMEA1].

OueHka gomkHa ObiTb NpOBeAeHa 40 3aKynok NpoAyKUuun B COTPYAHMYECTBE N3roToBMTENEl 6aTapeii, nrotoBnTe-
neii n nHTerpatopoB 6atapeiiHbix cuctem u 6yayuiero onepatopa CX393.

A.2 Mpumepsl

HenonHbIli CNMCOK NCTOYHUKOB ONACHOCTY U cOBbITUI NepeuncneH B Tabnmuax A.1 n A.2. VIx nosiBieHne CBA3aHO C
XUMUYECKUMU acnekTamu, KOHCTPYKLMel akkyMynsiTOPOB U NONHOPasMepHbIX 6atapeli, TEXHOMOTNAMM, NCMO/b30BaHHbI-
MU Npu NPOU3BOACTBE GaTapeil.

Ta6nunuya A.l — lMNepeyeHb BO3XIOXHbIX ONACHOCTEN, CBA3aHHbIX C 6aTapesiMu, KOTopble HE06X0AMMO YUnTbIBATL NpU
OLEeHKe PUCKOB

priMepbI ONACHbIX SBEHWIA UK COBBLITUIA, CBSI3aHHbIX ¢ 6aTapesmn
BbI6GPOChHI FOPHOUUX, TOKCUYHBIX UK B3PbIBOONACHBIX ra3oB
BbIGPOCHI FOPIOYNX, TOKCUYHBIX MU KOPPO3UOHHBIX XUAKOCTE
BbI6GPOCHI FOPHUMX UK TOKCUYHBIX TBEPALIX KOMNOHEHTOB
TOKM KOPOTKOTO 3aMblKaHUSi Ha 3eMJ10
Tennosble paspyLleHUs U CBsi3aHHbIE C 3TUM TPaBMbl NepcoHana
MpekpalyeHre KOPPEKTHOTO PYHKLMOHUPOBAHUS CUCTEMBI
JnekTpuyeckas Ayra n nopaxeHust 3N1eKTPUYECKUM TOKOM

Ta6nuua A.2 — lMepeyeHb BO3MOXHbIX OMACHOCTEl, CBA3aHHbIX C YCTAHOBKAMU, KOTOPblE HEOBXOAVMMO YYMTLIBATH
NpU OLEHKE PUCKOB

MpriMepbl BHELLIHMX ONAacHOCTEN UM co6bITUIA, BAMSIOLWLMX Ha 6aTapeto
MpekpalieHre OYHKLMOHNPOBAHUSA BO3AYLIHOINO KOHAULUOHNPOBAHUS U OXNlaxaeHns baTapeun
MpekpaleHne hyHKLMOHMPOBAaHNA BEHTUNALMMN GaTapeiiHoro otceka
MpekpalieHrne yHKLMOHUPOBAHUA KOHTPOSA Harpesa
MpekpalyeHne hyHKLMOHMPOBAHNA KOHTPONA HanpshkeHus 6atapeu
Mepepa3psag akkyMynaToOpPOB K3-3a 3aMblKaHWUs Ha 3eM/10

Mepe3apsig CX33 n3-3a notepn PyHKUMN ynpaBneHus, ownbkn KannbpoBKX LWYHTa AN U3MEHEHUS ero napame-
TPOB UM oW KBOK NporpaMMHOro obecneyeHns

11 CnpaBka pa3paboTumnka ctaHgapta: FTA— Fault Tree Analysis (AHanu3 gepea oTka3oB); FMEA — Failure Mode
and Effects Analysis (AHanu3 BufoB 1 nocneacTBuii 0TKa3os).
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OkKoH4YaHue Tabnuubl A.2
MpuymMepbl BHew HUX ONACHOCTEN nnu COBLITUIA, Bnusiowmx Ha 6aTapeto
KOpOTKOe 3amblkaHue 8 KOHTPOMPYKLWUX N ANarHOCTUPYHOLWNX Lenax ﬁaTapeM

KopoTkoe 3aMblkaHve B CUI0BbIX Kabensix 0T akkymynatopa K pacnpe,qeneHHoﬁ CcucTeme ynpaB/ieHNA UK Harpyske
Mo NOCTOAHHOMY TOKY

MoTepu pyHkuunii CKY/CBEB

Ceiicmnueckne aBneHns

Moxap B HenocpefCcTBEHHOW 61130CTM OT akkymynaTopa

CpabaTbiBaHne CUCTEMbI NOXapOTyLLUEeHNs, BO3eNCcTBME Kaneb BOAbl U 3aTONIEHNA
Pa3spylueHne akkyMynaTOpoOB 13-3a paspyLlleHns CToek Uan 3gaHus

BaHganusm un kpaxu

Ownbkn onepatopa

HenpaBunbHas ytunusauymsa n nepepaboTka akkyMynsiTopoB v Moaynei
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Buénunorpadus

Cnepgylolwne ctaHgapTbl U TEXHUYECKME OTYEeTbl AalT MOME3HYI0 CNPaBOYHY0 MH(OPMAaLMI0 OTHOCUTENbHO 3ne-
MEHTOB 1 6aTapeil, KOTopble NCMbITbIBAKOT B COOTBETCTBUM C HACTOSALWMUM CTaHAapTOM. TeKyLuii cTaTtyc nocnefHux Bep-
CUi npuBefeH Ha calite www.iec.ch.

EC 60050
(all parts)

IEC 60623

IEC 60730-1
IEC 60812
IEC 60896-11
IEC 60896-21
IEC 60896-22
IEC 61025
IEC 61427-1

IEC 61508

(all parts)

IEC 61508-7
IEC/TR 62060
IEC 62133
IEC 62259

IEC 62485-1

IEC 62485-2
IEC 62485-3
IEC 62619

IEC 62620

IEC 62675

IEC 62897

International Electrotechnical Vocabulary (available from: http://www.electropedia.org)

Secondary cells and batteries containing alkaline or other non-actd electrolytes — Vented nickel-
cadmium prismatic rechargeable single cells

Automatic electrical controls — Part 1. General requirements

Analysis techniques for system reliability — Procedure for failure mode and effects analysis (FMEA)
Stationary lead-acid batteries — Part 11: Vented types — General requirements and methods of tests
Stationary lead-acid batteries — Part 21: Valve regulated types — Methods of test

Stationary lead-acid batteries — Part 22: Valve regulated types — Requirements

Fault tree analysis (FTA)

Secondary cells and batteries for renewable energy storage — General requirements and methods of
test— Part 1. Photovoltaic off-grid application

Functional safety of electrical/electronicporogrammable electronic safety-related systems

Functional safety of electrical/electronic'programmable electronic safety-related systems — Part 7:
Overview of techniques and measures

Secondary cells and batteries — Monitoring of lead acid stationary batteries — User guide

Secondary cells and batteries containing alkaline or other non-acid electrolytes — Safety require-
ments for portable sealed secondary cells, and for batteries made from them, for use in portable
applications

Secondary cells and batteries containing alkaline or other non-acid electrolytes — Nickel-cadmium
prismatic secondary single cells with partial gas recombination

Safety requirements for secondary batteries and battery installations — Part 1: General safety
information

Safety requirements for secondary batteries and battery installations — Part 2: Stationary batteries
Safety requirements for secondary batteries and battery installations — Part 3: Traction batteries

Secondary cells and batteries containing alkaline or other non-acid electrolytes — Safety require-
ments for large format secondary lithium cells and batteries for use in industrial applications1*

Secondary cells and batteries containing alkaline or other non-acid electrolytes — Secondary lithium
cells and batteries for use in industrial applications

Secondary cells and batteries containing alkaline or other non-acid electrolytes — Sealed nickel-met-
al hydride prismatic rechargeable single cells

Stationary Energy Storage Systems with Lithium Batteries — Safety Requirementsl

11 B ctagmu paspaboTku.
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