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HAUMOHANBbHBLIN CTAHOAPT POCCUNCKOWN OEALEPALUNMU

AKKYMYJNATOPbLI U AKKYMYNATOPHBLIE BATAPEU
Ansa BO3OBHOBNAEMbIX NCTOYHUKOB 3HEPTUU

O6wme TpeGoBaHUA U METOAbI UCNbITAHUMN
YacTb 2
CeTeBO€ NPUMEHEHUe

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

Dara BBegeHus — 2017—01—01

1 O6bnacTb NpMMeHeHus

Hacrosawumit cTaHaapT pacnpoCcTpaHaeTcs Ha akKyMynaToOpbl U akKkyMynsATopHble 6atapeun, ucnosb3ye-
MbI€ B NPUIOXEHMUSAX CUCTEM XPaHEHUS BMEKTPUYECKON 3Heprun (CX33), akcnnyaTupyemblx B CETH, U coaep-
XKUT METOAbI UCMbITAHWIA AN NPOBEPKM UX Paboumx XapaKTEPUCTUK, BLIHOCAMBOCTU U APYrMX CBOMCTB.

MocKonbKy MEeToAbl UCMbLITAHWMIA HE 3aBUCAT OT INEKTPOXMMMYECKON CUCTEMbl, HaCTOALWUW CTaHdapT
pacnpoCTPaHSETCA Ha BCE TUMbl aKKyMYNSITOPOB M akKyMYNSATOPHbIX 6atapen ceTeBoro NpUMeHeHus.

CeTeB0o€e NpUMEHEHWE XapaKTepu3yeTcs TeM, 4To HaTapen NoaKmMIo4eHbl Yepes yCTponcTea npeotpaso-
BaHUS SHEPIUM K PErMOHAaNbHOM, rOCYAapCTBEHHON UMM OGLLEKOHTUHEHTANbHON ANEKTPOCETU U BLICTYNAIOT B
KauyecTBEe MIHOBEHHbIX MCTOYHMKOB M MoTpeduTenen aHeprum ana crabunusauum napaMmeTpoB CETU NMPU HEO-
>XnAaHHON noaade GonbLLOrO KONUYECTBA ANEKTPUYECKON SHEPTUM OT BO30OHOBNSIEMbIX MCTOYHMKOB HEPIUM.

Hacrosilumii cTaHAapT He pacnpOCTPaHAETCA Ha YCTPOICTBA Npeobpa3oBaHusl HEPIUM U YCTPOICTBA,
obecneynBaioLe B3aMmocsasb C ApYruM o60pyaoBaHNEM.

2 HopmatuBHbI€ CCbIFIKU

B HacTosileM ctaHaapTe HOPMaTUBHbLIE CCbINKN HEe UCMOMb30BaHbI.

3 TepmuHbI 1 onpeaeneHun

B HacrosiLiem craHaapTe NPUMEHEHBI Cneayiowne TePMUHbLI C COOTBETCTBYIOLLIMMU ONpeeneHUsIMU:

3.1 TOYHOCTb (M3MEpPUTENBHOTO UHCTPYMEHTA) (accuracy of a measuring instrument): Kauectso, koT0-
poe xapaKkrepu3yeT CoCODHOCTb U3MEPUTENBHOFO MHCTPYMEHTa 06eCneunTb NoKasaHne BENMYUHbI, GM3Kon
K €€ UICTUHHOMY 3HAYEHMIO.

MpuMevyaHusa
1 OTOT TEepMUH UCMONbL30BAH B NOHATUN UCTUHHOTO 3HAYEHUS.
2 ToYHOCTb TEM BhILLE, YEM NOKa3aHHOE 3HaYeHUe 6nuxe K UCTUHHOMY 3HaYEHMIo.

[M3K 60050-311:2001, ctaTtba 311-06-08]

3.2 Kknacc ToYHOCTM (accuracy class): MeTponorudeckas xapakrepuctuka npubopa, onpegensioLias
AONYCTUMBIE 3HAYEHUS OCHOBHBIX U AONOMHUTENBHBLIX NOFPELUHOCTEN, BANSIOLLIMX HA TOYHOCTb U3MEPEHUS.

[M3K 60050-311:2001, crarba 311-06-09]

3.3 Temneparypa okpyxawuwen cpeabl (ambient temperature): CpeaHsas Temneparypa BO3jyxa unu
Apyroi cpeabl 0korno obopyaoBaHus.

UspaHue odpmumanbHoe



FOCT P M3K 61427-2—2016

MpuMedaHue — B npoLecce U3MepeHUs TEMNEPATYpPLI OKPYXatoLLel cpefbl aMepuTenbHbIA NpuBop (30HA)
LOrKeH BbITb 9KpaHUPOBaH OT CKBO3HSKOB W Harpesa U3y4YeHneM.

[M3K 60050-826:2004, cTatba 826-10-03]

3.4 Temneparypa oKpyXawuwen cpeabl MakcumanbHas (ansa pabotol 6arapeu) (ambient tempera-
ture maximum for battery operation): 3HaueHne BepxHero AuanasoHa TeMneparypbl OKpy>KatoLLein cpesbl, npu
KoTopom Batapesi paboTocnoco6Ha n COOTBETCTBYET YCTAHOBIEHHbLIM TPeGOBaHUAM.

[M3K 60050-426:2008, ctaTtba 426-20-17]

3.5 TeMneparypa oKpyxaruiei cpeabl MUHUManbHas (ans pabotol 6aTtapeun) (ambient temperature
minimum for battery operation): 3HaueHue HxHEro Anana3oHa TeMnNepaTypbl OKPY>KaloLen cpesbl, Npu KOTo-
pom Gatapes pabotrocnocobHa n COOTBETCTBYET YCTAHOBINEHHbLIM TPe6OBaHUAM.

[M3K 60050-426:2008, cTatba 426-20-20, B onpeaeneHum cnosa «kabenbHaa cuctema oborpesay 3a-
MeHeHbl Ha «batapesi»]

3.6 amnep-yac (ampere-hour): BHecucremMHasi eqMHMLIA M3MepPEeHNS 3NEKTPUYECKOro 3apsaa, UCnosnb-
3yeMas Ansl XxapakTepUCTUKU €eMKOCTU aKKyMYrsiTOpOB.

MpumevyaHue — B MexayHapoaHoii cucteMe eguuuy CU anekTpuieckuin 3apsg Unu KoNUYECTBO ANeKTpude-
cTBa Beipaxator B KyrnoHax (1 Kn = 1 A-c), HO Ha NpaKTUKe BMECTO MOHATUSA ANeKTPUYECKNiA 3apag ANA UCTOMHWUKOB TOKa
UCNONbL3YIOT SKBUBANEHTHOE NOHATUE «EMKOCTbY», KOTOPYIO BbipaxatoT B 9TOM criyqae B AMnep-vacax (Ad).

3.7 6arapes (battery): lsa unu 6onee anemeHrta, 060py10BaHHbIE YCTPONCTBAMU, HEOBXOAUMBIMU ANS
MCNONb30BaHUS, HaNPUMepP: KOPNYCOM, KNeMMamu, M YCTPOMCTBaAMM 3aLUUTbI, U UMEIOLLUEe MAPKUPOBKY.

[M3K 60050-482:2004, ctatba 482-01-04, B onpeaeneHum CnoBo «O4HO» 3aMEHEHO Ha «ABay]

3.8 cucrtema KOHTpona u ynpaBneHusa 6arapeun; CKY, 6ok koHTponsa v ynpasnenus; BKY (battery
management system; BMS, battery management unit; BMU): 3nekrpoHHas cuctema, cBsazaHHas ¢ 6arapeei,
KOTOpasi KOHTPONUPYET U/MNK yNpaBnseT ee COCTOSIHUEM, PACCUUTLIBAET BTOPUYHBIE AaHHbIe, COOOLLaeT 3Tu
[OaHHbIE U/MNN KOHTPONUPYET OKPY>KAIOLLYIO Cpeay AN BO3AEWCTBMS HA XapakTepucTUKU W/Mnm Cpok Cryxobl
Barapen.

MpuMmeyaHusn

1 OYHKUMIO CUCTEMBI KOHTPOIS M YNpaeneHns 6atapen MOXeT NONHOCTBIO UKW YaCTUHHO BLINONHATL CaMa aKKyMy-
nATopHas Gatapes n/unu obopyaoBaHue, KOTOpPOe ee UCMoNb3yeT.

2 CKY uHorga Takke HasbiBatoT BKY.

3.9 pexum oxupaHusa (GatapeiiHoii cuctembl) (idle state battery system): CocrosHue GatapenHov
CUCTEMbI, MPU KOTOPOM OHA NOSIHOCTbIO (DYHKLUMOHArNbHa, HO HE akTWBHA, HEe nepedaeT UNU He NOrnoLiaeT
3HEPIULO.

MpumevyaHusa

1 Takas cMCTEMa MOXET MnepefaBaTh U NOrMoLaTe 3Hepruto No TpeGoBaHWIo NPUNOXEHUS C HYXHBEIM eMy Bpeme-

HEM peakLu.
2 BpeMms peakuyum U3MEHSETCA B AManasoHe OT HECKONBKUX MUNTUCEKYHA AO HECKOMbKUX CeKyHS.

3.10 cucrema 6atapeu BcnoMoraTternbHas; CBB (battery support system; BSS): pynna B3anmocssi-
3aHHbIX U B3aUMOAENCTBYIOLLMX YacTel, KOTOPbIE BbINOMHAIOT CYLLECTBEHHYIO 3aAa4y B KA4€CTBE KOMMNOHEHTA
cuctemMbl Barapei.

MpuMevyaHune — MpuMepaMu TakMx CUCTEM SBMAKOTCA EMKOCTU ANA XPaHeHUs SNEKTPONWTa, Hacockl Ans ero
LMPKYNSALMKY, YCTPOWCTBa HarpeBa 1 OXnaxaeHus!, 0TBOAa Bbl4eNAHOLLMXCS ra3oB U XULKOCTel, CUCTEMbI MOXapOTYLLEHUS,
Gapbepbl 6e30nacHOCTH, cTennaxu U NofobHble 06bEKTHI.

3.11 emkocTb (akkymynatopoB u Gatapei) (capacity of cells and batteries): Konnyectso anekTpuyecko-
ro 3apsaa, KOTOPbI afieMeHT unu 6atapesi MOXET OTAAaTb NPW ONpeaeneHHbIX YCNoBUSX pa3psaa.

MpumevyaHune — B mexayHapogHoi cucteMe eguHunL, CU anekTpudeckuin 3apss uim KonnudecTBo anekTpuye-
cTBa BbIpaxatoT B KynoHax (1 Kn =1 A-¢), Ho Ha NpaKTUKe eMKOCTb BblpaxartoT rmaBHbIM o6pa3om B AMnep-yacax (AY).

[M3OK 60050-482:2004, ctatba 482-03-14, B onpeaeneHun o6aBneHoO CrOBO «KONMYECTBO®]

3.12 3apsap (akKyMynaTopoB, akkymynsiTOpHbiX 6atapeii) (charging of a battery): MNpouece, Bo Bpemsi ko-
TOPOro akKyMYMNSTOP UMM akKyMynsaTopHasi 6atapes nonyvaeT areKTPUYECKyto SHEPIrMio OT BHELLHEN Lienu, B
pe3ynerate NPoncxXodsaT XMMUYECKME N3MEHEHUS BHYTPU aKKyMynsaTopa u nonyvyaemMas anekrpunyeckas aHep-
S COXPaHAETCH B BUAE XUMUYECKOWN SHEPTUN.

2
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[l pumMmedyaHune — ﬂpOL[ECC 3apafa 3aBUCUT OT MaKCUMarbHOIo HanpsXXeHUA, Toka, NPoAOMKUTENbHOCTU U 40-
NONHUTENBHBLIX yCJ'IOBI/II7I, YKa3aHHbIX N3roToBUTENEM.

[M3K 60050-482:2004, cTartbsa 482-05-27, nobaBneHo npumeqaHue]

3.13 3apsg npu NOCTOAHHOW MOLHOCTH (aKKyMYISITOPOB, aKKyMYNSATOPHbIX Batapei) (constant power
charge of a battery): Bug 3apsaa, ana npoBeaeHnsa KOTOpOro nogasaeMasi MOLHOCTb, T. €. Npou3BeaeHue
TOKa M HANpS>KEHUA 3apsaga, OCTAaeTCsl MOCTOSAHHOM, a8 3HAYEHUS TOKA U HANPSDKEHUS CBOOOAHO N3MEHSIOTCSA B
COOTBETCTBUM C NONSAPU3aLMOHHbIMKU 3hbdekTamm Batapewm.

3.14 paspsag (akkymyndaropa, 6atapen) (discharge of a battery): MNpouecc, npu KOTOPOM dnNeKTpU4eckasn
SHeprus UCTOYHUKA TOKa (XMMMYECKOTO) MPpU ONpeAeneHHbIX YCNOBUAX BbIAAETCA BO BHELLUHIOW 3neKTpuye-
CKYIO LiENb; AMeKTpUYecKkasi 3Heprus BbipabaTbiBaeTCA B aKKyMynsTOpe.

[M3K 60050-482:2004, cratba 482-03-23]

3.15 paspsag npu NOCTOAHHOW MOWHOCTM (akKyMynsaTopHbix 6atapeit) (constant power discharge of
a battery): Bua paspsga, npu npoBeeHMn KOTOPOro paspsHas MOLHOCTb, T. €. MPOM3BEeAeHUe ToKa U Ha-
NPsXXeHUa paspsaaa, NoaAAepXKMBAETCA MOCTOSAHHOM, @ 3HAYEHUS TOKA U HanpskeHUs CBOOOAHO N3MEHAIOTCA B
COOTBETCTBUU C MONAPM3ALMOHHBLIMK dpchekTamu baTapemn.

3.16 anekTponut (electrolyte): BewecTBo, cogepaliee NOABUXHbIE MOHBLI, KOTOpble oGecnevnBaloT
MOHHYIO MPOBOANMOCTb.

MpumevyaHUue — SNEKTPONUT MOXET BbITb XUAKUM, TBEPALIM UNKU reneoGpasHbIM.

[MOK 60050-482:2004, cTatba 482-02-29]

3.17 BblHOCNMBOCTL (aKkymynaTopoB, 6atapeii) (endurance of a battery): MoBegeHue Gatapeu, oue-
HWBAEMOE KOMUYECTBEHHO!), NPN NCTILITAHNN, UMUTUPYIOLLIEM ycnoeus paboTbl.

[M3K 60050-482:2004, cTatba 482-03-44]

3.18 ucnbiTaHMa Ha BLIHOCIIUMBOCTbL (aKKyMynATOPHbIX GaTapein) (endurance test of a battery): Uc-
NbiTaHWe, NPOBOAUMOE B UHTEpBAarie BPEMEHU, ANA UCCNEA0BAHUS U3MEHEHUS XapaKTEPUCTUK (NapaMeTpoB)
n3genusa scneacrsue AnNUTENbHOro U NOBTOPAIOLLETocA BO3,C|el7ICTBM$| YCTAQHOBJIE€HHbIX Harpy3ok.

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

3.19 aneprusa (akkymynatopos, 6atapen) (energy of a battery): SnekTpuueckas aHeprus, otaasaemas
aKKyMynaTopom unu 6atapeen npu 3agaHHbIX YCNOBUSIX.

MpumevyaHusa

1 B mexayHapogHoi cucteme eguHuy CU aHepruto Beipaxator B [pkoynsax (1 [k = 1 BT-¢), HO Ha NpakTUke SHep-
ruto Gatapen obbIMHO BelpaxatoT B BatT-4acax (BT-u) (1 BT-4 = 3600 k).

2 BenununHy TakoW aHepruu, Kak npasuno, onpeaensoT NpU pas3psae ¢ NOCTOSHHON MOLHOCTLIO, BT.

3 MoryT 6bITh MCNONb30BaHbLl NpeduKehl efnHuL, 0603HavaloLmMe B METPUYECKOH CUCTEME YMHOXEHWE EAUHULIbI
Ha TbicaYy (K) Ui MUnnuoH (M).

[M3K 60050-482:2004, ctatba 482-03-21, no6asneHbl npumedanus 2 u 3]

3.20 aHeprusa pakTUveckasa (akKymynsaTopoB, akKkymynsaTopHbix 6atapen) (actual energy of a battery):
KonnyectBo aHepruu, onpeaeneHHoe 3KCNepUMEHTaNbHO B 3aAaHHbI MOMEHT BPEMEHU, NpU paspage ¢ no-
CTOSHHOW 3a1aHHON MOLLHOCTbIO A0 3aaHHOTO KOHEYHOTO HaNPSsDKEHUS U NPU 3aaaHHON Temneparype.

MpuMevyaHue — 3HadeHNe haKTUYECKOW SHEPrUU U3MEHSIETCA B Xofe pabounx LUUKNOB UK cpoka CryXObl
baTapeu, BTu.

3.21 KoHe4yHOe HanpsXeHue, KOHEYHOE HanpsXeHue paspsaaa, HanpspkeHue OTKNYEeHUA, Hanps-
XeHue KOHe4YHOM ToukM paspsaaa, U, (akkymynatopos, Gatapen) (final voltage, end-of-discharge voltage,
cut-off voltage, end-point-voltage, Uy, of a battery): 3apanHoe HanpsbkeHue akkymynaTopa, 6atapeu, npu
KOTOPOM paspsa NpekpaLyaior.

[M3K 60050-482:2004, cratba 482-03-30]

3.22 nporouHbii anemeHT (flow cell): Bropu4Hbiii aneMeHT, UMEIOLLMIA NPOCTPAHCTBEHHOE pa3sgene-
HUEe aneKkTpoAa OT 00bema XMAKOCTU UIK ra3a, KOTOPbIE COAEPXaT akTUBHbIE MaTepuanbl.

MpumeyaHua

1 AKTMBHBbIE Matepuarnsl, COCTOALLME U3 XUAKOCTER, pacTBOPOB, CYCMNEH3WIA UK ra3os, NPOXOAAT NO OTAENBbHOCTH
Yyepes aneKTpofHbLIe NPOCTPaHCTBa.

2 [NpOTOYHbLIN ANEMEHT, B KOTOPOM OfIMH U3 aKTUBHLIX Marepuaros, B 3aBUCUMOCTM OT COCTOSHUA 3apsaaa, ABNAeT-
cs TBepAbIM BELLECTBOM, OCaXAeHHbIM Ha OHOM U3 3NeKTPOA 0B, Ha3biBaeTCA MMOPUAHLIM NPOTOYHBLIM 31IEMEHTOM.

1) CnpaBka paspaboTunka cTaHgapTa: HanpuMep, YUCTo paboumnx LMKMOB.
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3.23 npotoyHas 6arapes (flow battery): [iBa unu 6onee NpoOTOYHbLIX 3NEMEHTA, ANEKTPUYECKM Coean-
HEHHbIX MOCMea0BaTenbHO 1 BKKOYAKOLWLME BCE KOMMOHEHTbI, HEOBX0AWMBIE ANSA MX UCMNONBb3OBAHUA B Kaye-
CTBE ANEKTPOXUMUYECKON CUCTEMbI XPAHEHUS SHEPTUN.

MpumeyaHue — KoMMoHeHTamu MOryT GbiTb pe3epByaphl, HaCOCkl, CUCTEMEI YNpaBleHus TennoM u Gatape-
AMuK, TPyGonpoBogsl U T. M.

3.24 3kcnnyatauus B pexume perynupoBaHus 4acToTbl (¢ 6atapesamu) (frequency regulation ser-
vice with batteries): PexxuM perynupoBaHus 4acToTbl SrMEKTPUYECKON CETU dHeprueii, BoipabaTbiBaemMol bara-
pesiMu Unu nornoLaeMon UMK Ans NOAAEPKAHMA ee B ONpeaeneHHbIX npegenax.

MpumedyaHue — lpolecc perynupoBaHus NPOUCXOANT B TEYEHUE HECKOMBKUX CEKYHI UMK MUHYT.

3.25 nonubif 3apag (akkymynsitopos, 6arapeit) (full charge of a battery): CocTosiHMe 3apsiKeHHOCTH,
JOCTUrHYTOE Npu 3apsje akkymynatopa unm 6atapeu B COOTBETCTBUM C PEKOMEHA0BAHHLIMU M3rOTOBUTENEM
YCMOBUAMM.

3.26 6arapes nonHopa3smepHas; BIMP (full sized battery; FSB): MonHOCTLIO yKOMNIekTOBaHHas bara-
pes, 0TBeYaloLLas BCEM YCTAHOBMNEHHbLIM TPEOOBAHUSAM MO MOLLHOCTU W 3anacy SHEPruu.

MpumeyvaHune — barapes, cobpaHHasa U3 n akkyMynAaTOPOB, MOAYIIEA UM CTEKOB M OCHaLLEHHasA Npu Heobxo-
aumocTu cooTBeTcTByoWwnMu CKY n CEB.

3.27 nabopaTopHoe ucnbiTaHue (akkymynsatopHbix Oarapeit) (laboratory test of a battery): Ucnbita-
HUE, BbINONHAEMOE B 3aJaHHbIX U KOHTPONMUPYEMbIX YCINOBUAX, KOTOPble UMUTUPYIOT peanbHble YCIIOBUA UK
HE COOTBETCTBYIOT UM.

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

3.28 akcnnyaTtauus B pexuMme criegoBaHus 3a Harpy3kon (¢ 6atapesimm) (load following service with
batteries): Mpouecc ynpaBnenus notpebneHnem aHeprum, BoipabaTbiBaemon 6atapesamm unu nornoLaemMon
UMK ANS KOMNEHcauuu BPEMEHHbIX U3MEHEHUI CNpoca Ha Harpysky.

MpumeyaHue — lNpoLecc perynupoBaHusi MPOUCXOANT B TeHeHWe He Gonee ofHoOro Yaca.

3.29 moaynb (6atapeun) (module battery): CtaHgapTusoBaHHas u B3aumo3aMeHsemasa cbopka anemeH-
TOB, COEAMHEHHbIX MOCNEA0BATENbHO U/MNKU NapannenbHo U BCNOMOraTenbHbIX YacTel, NpeAHa3HAYeHHbIX
ANs NEerkoro MOHTaXka B KOMMepyeckue barapeu.

3.30 guanasoH paGouyero HanpsXxeHus, npeaenbl padoyero HanpspkeHUA (AKKYMyNATOpHbIX 6aTa-
pei) (operating voltage range, operating voltage limits of a battery): InanaszoH HanpsXXeHWiA, yka3aHHbIA 13-
roTOBUTENEM, B KOTOPOM BaTapeto 9KCnyaTupytoT, B COOTBETCTBUM CO cneuudukaLmaMm.

3.31 makcumanbeHoe paboyee HanpskeHue, BEPXHWIA npeaen HanpsxkeHus, U, . (AkkymynaTop-
Hbix BaTapen) (operating voltage maximum, upper voltage limit, U,,,, of a battery): Bepxxuit npeaen avana-
30Ha HanpsbKeHWiA, npu kKoTopom GaTapes paboTocnocobHa 1 BbIMONHAET OYHKLUUU B COOTBETCTBUM CO Cne-
umdmkaymamu.

3.32 MuHUManbHOe pabovee HaNpPsXKEHUE, HUKHWIA Npeaen HanpskeHnus, U, .. (AKKyMynaTOpHbIX
Garapen) (operating voltage minimum, lower voltage limit, U, of a battery): HuwkHuit npegen ananasoHa Ha-
NPsHKEHUIA, NPK KOTOPOM BaTtapes paboTocnocobHa M BbIMOSHAET (PYHKUUKM B COOTBETCTBUM CO crneuuduka-
LUAMU.

3.33 akcnnyaTtauuu B pexxmme NOKPLITUSI MMKOBBLIX Harpy3ok, aKkcniiyatauuu B peXXume BbipaBHU-
BaHuUA Harpy3km (c 6arapesmun) (peak-power shaving service, load levelling service with batteries): Mpouecc
ynpaBneHusi notpebneHnem sHepruu B NEPUOAbI NMOBbILUEHHOTO CNPOCA WU €€ BbICOKOW CTOMMOCTU, COCTOS-
LUMIA B AONOSIHUTENbLHON Nojaye B CETb BHEPIUM OT akKKyMyNSATOPHbIX GaTapei.

MpumedvaHus

1 [ns noKpeITUS M1Ka cnpoca UCMomnb3yoT 3Hepruio, NpeaBapuTensHO 3anaceHHyto B 6aTapee B NepUos HU3KOro
noTpebneHna sHepru unn gelleBoro Tapuda.

2 TMpouecc ynpaBneHus NpoucXoauT B TEHEHWE OJHOro UMW HECKOMbKUX 4acos.

3.34 akcnnyartauus B pexume BPEMEHHOro caBura ans poroanekrpuueckux cuctem; d3C (c ba-
Tapesimun) (PV energy storage-time shift service with batteries): NMpouecc ynpaesneHus notpebneHmeM aHepruu,
COCTOSILLMI B XpaHEHUM dHepruu, nonyyaemon ot $AC B BaTapee 40 BbICBODOXAEHUSA €€ B 3MEKTPOCETh.

MpumMmedvaHue — MpoLecc ynpaBneHUs NPOUCXOAUT, Kak npasuno, ¢ 24-4acoBbIM PUTMOM A€Hb/HOYb.
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3.35 paGoumne xapaxkTepucTHMKMU (aKKyMynaTopHbix G6atapen) (performance of a battery): Xapakrepu-
CTUKu, onpeaensaioLiue CcnocobHOCTb 6aTapev1 BbINONHATL NpeaAHAa3HAYEeHHYI0 beHKLWIIO.

[M3K 60050-311:2001, crarba 311-06-11, B onpeaeneHun CnoBa «M3MepUTENbHBLIN MHCTPYMEHTY 3a-
MEHEHO Ha «barapes»]

3.36 ucnbiTaHue no onpeaeneHunto padounx xapakrepuctuk (performance test): Mcnoiranue, npo-
BOAMMOE ANS ONpeaeneHunst aNekTpUYecKnx xapakTepuctuk 6arapemu.

3.37 BTOPUYHBIN 3FIEMEHT (3NEKTPOXMMUYECKUMN), aKKyMynaTtop (secondary cell electrochemical):
BasoBas Bbinyckaemasi (MPOU3BOAMMAS) €AUHMLIA NEKTPOXMMUYECKOW CUCTEMBI, COCOBHAsA XPaHUTL Anek-
TPUYECKYIO SHEPIUIO B XMMUYECKON hopme U OTAaBaTb ANEKTPUYECKYIO 3Hepruio 0bparHo 3a cyet 06paTHOro
npespaLleHNSA XPaHALLENCS B HEW XUMUYECKOW SHEPTUMN.

[M3K 60050-811:1991, crarbs 811-20-01]

3.38 cpok cnyx6bl (akkyMynaTopHbix baTapen) (service life of a battery): O6Las npoAOMKUTENLHOCTL
paboTbl OTAENbHOrO XMMUYECKOTO UCTOYHUKA TOKa unn 6atapeun npu QyHKLUMOHUPOBAHUMN.

MpumeyaHue — [na akkyMynaTopHbIX 6aTapeit cpok cnyx6bl MOXeT GbiTb BbIpaXeH B ejUHULIaX BPEMEHH,
YuCne UMKNOB 3apsaaalpaspsga Unu BenndMHe eMKOCTU, OTAaHHON GaTapeeii BO BCex CTagusix paspsaa, Au.

[M3K 60050-482:2004, ctatba 482-03-46]

3.39 paGouyasa Temneparypa mMakcuMaribHasi, MAKCMMasnbHaa AONycTUMan TeMmneparypa (akkymy-
naTopHeix Barapen) (maximum service temperature, maximum operating temperature, maximum permissible
temperature of a battery): Camoe BbiCOKO€ 3HAaUeHue Temnepatypbl 6aTapen npu HOpManLHOM UCNONb30Ba-
HUKU Nog AeWCTBMEM TeMMepaTypbl OKpyXXaloLwen cpeabl, HABeAEHHOro Tenna u Tensna, BbiAENsAemMoro camon
Garapeei.

[MOK 60050-442:1998, ctatba 442-06-41, B onpeaeneHnn cnosa «COeANHUTENbHOE YCTPOUCTBOY 3a-
MEHEHO Ha «Batapesi»]

3.40 paGoyasa Temnepatypa MUHUMANbHaA, MMHUMaNbLHaAA AONYCTUMAA TeMnepartypa (akkymy-
naTopHbIx GaTaper) (minimum service temperature, minimum operating temperature, minimum permissible
temperature of a battery): Camoe Hu3koe 3Ha4eHue Temnepartypbl 6aTapen npu HOpManNbHOM UCNOSNL30BAHUU
nog AeliCTBUEM TeMNEepaTypbl OKpY>KatoLLel cpeabl U NPUHYAUTENBHOTO OXNAXAEHUS.

3.41 cTek (npotoyHoli 6atapewn) (stack flow battery): [1ea unu 6onee NpoTOYHLIX ANEMEHTA, COEAUHEH-
HbIX nocneagoBaresibHO UK napannenbHO C COOTBETCTBYIOLLUUMU JNEKTPUYECKUMU COCJUHEHUSMU U pr60—
NPOBOAAMU NOAAYN XKUAKOCTHU.

3.42 ctenenb 3apsxeHHocTu; C3 (akkymynATOpHbIX 6aTapen) (state of charge, SoC of a battery): Be-
NMYMHa, COOTBETCTBYIOLLIAS KONIMYECTBY HAKOMMEHHOTO 3apsaa, A-u, unu 3anacy sHeprum, Br-y, oTHeCeHHasi K
3HaYeHUIO hakTUYECKON €MKOCTU UMK 3anacy SHEPruu.

MpumMmevyaHusa
1 [aHHoe onpepeneHne NpPMMeHUMO TOSbKO B HACTOsILLIEM CTaHAapTe.
2 CreneHb 3apsKeHHOCTMN BblpaXatoT B NpOLieHTax.

3.43 ueneBas pabouas cTteneHb 3apsxkeHHocTH; C3L| (akkymynaTopHbix 6atapeid) (target operational
state of charge, SoCq of a battery): MpeaycraHoBneHHas cTeneHb 3apsAXXEHHOCTH, K koTopoi CX3 Hanpas-
nsiet KouTponnep unu CKY npu onpeaeneHHbIX yCnosusax.

MpuMmevyaHus

1 BHaveHne C3L| gonxHO BbITb AOCTUTHYTO M/MNK NOAAEPKMBATLCS, KOrAa NPOUCXOANT ABYHaANpaBreHHbIA nepe-
HOC 3Hepriin B GaTapeto U 13 Hee MexXAY YCTaHOBMEHHBIMW NpeaenamMn No HanpsxeHuio n C3.

2 CTteneHb 3apsXeHHOCTU BbipaXatoT B NpOLEHTax.

3 Kak npaBuno C3L| — 370 XenatenbHas unu pekomenayemMasn cpeaHan paboyas C3 npu akcnnyarauuu no Bbl-
BpaHHOMY cLieHapuio npuMeHeHus. Ee ycTaHaBnuBaloT AN ynydlweHus pabounx nokasarenei cUCTEMbl XpaHEHWS anek-
Tpudeckoi aHeprun (CXI3) u/vnu Ana yBenmuyeHns cpoka cnyx6el CX33 B KOHKPETHOM NPUMEHEHUM.

3.44 ucnbiTanue (akkyMynaTopHbix 6atapen) (test of a battery): TexHuueckaa onepauyua onpeaeneHus
OAHOW unu bonee xapakTepuUCTUK AaHHOI 6aTtapen B COOTBETCTBUM C 3a4aHHON NpoLIe1ypOiA.

MpuMevyaHune — MenbiTaHWe NpoBOAAT ANA 3MEPEHUSA UNKU KNaccdUKaLmmn xapakTepucTuk cBoilcTB barta-
peu, NpUMeHsn K 6aTapee COBOKYNHOCTb KITMMaTUYECKUX U 3KCNNYyaTaLWMOHHbIX TpeGoBaHWil W/unu ycnosuid.

[M3K 60050-151:2001, cratba 151-16-13, B onpeaeneHnu cnosa «NPOAYKT, NPOLIECC UMK ycryra» 3a-
MeHeHbl Ha «baTapesi»]



FOCT P M3K 61427-2—2016

3.45 ucnbeiTyembliii oopasel (test object): U3penue, noasepraemoe ncnelTaHUIo, BKNoYas nodslie npu-
HaAneXxHOCTU, €CNKN MHOEe CreunansHO HEe OTOBOPEHO.

[MOK 60050-151:2001, cratba 151-16-28]

3.46 ucnbITyeMblii o6pa3ew 6aTapeun; OUB (test object battery; TOB): C6opka x-1/n y3nos, cocTos-
LLUMX U3 aKKyMYNsiTOpoB, Moayrnei u unu crekoB BIP, koTtopblie npu c6opke n y3anos o6pasytotr BIrP, orBeva-
oLyto TpeboBaHUAM HEOOXOAMMON MOLLHOCTU U 3anaca SHepruum, 3ajaHHbIM B COOTBETCTBYIOLLUMX MYHKTaX
UCMbITAHUA HA BbIHOCMMBOCTb.

MpumevaHus

1 OUB sBnsieTcs nonHoueHHbIM npeacTasuTenem BIP B nnaHe macwtabupyeMocTu, a pesynsraTbl UCMbITaHUMA

MoryT 6bITk 3KCTpanonuposaHel Ha BIMP.
2 OWB npu HeobxoaMMOCTH ocHallatoT cooTBeTeTBYowWwen CKY n CEB.

3.47 akcnnyaTtauus B pexume BpeMeHHOro caeura (c 6atapeamu) (time shift service with batteries):
Mpouecc ynpaeneHus notTpebrieHnem 3Heprun B NepUOZbl NOBbILLEHHOTO CNPOCa, COCTOSALLUI B AONONHUTESNb-
HOW noga4ve B CETb SHEPIUU OT aKKyMynATOPHbIX 6aTapeit, HaKONMEeHHOW BO BPEMS AOCTAaTOMHOIO €€ nNpons-
BOACTBA UMK HWU3KOIO Cripoca.

n pumMmedaHne — HpOLlECC ynpasneHna npoucxoaunT B TedeHWe HeCKONbKUX YacoB, ,qu|7| WUnn paxe ce30HOoB.

4 O6wue 3ameyaHus

OHeprus OT BO30OHOBNAEMbIX UCTOMHUKOB, TAKUX KaK BETEP, CONHEYHOE U3MYYEHUE MNU NPUITUBHLIE
CUINbl, XapakTepu3yeTcsl BbICOKON CTEMEHbIO MPEPbIBUCTOCTM U HU3KOM CTeneHbio npeackasyemoctu. Korga
UX BHEPrus NoJaeTcs B NMIMHUM nepejadn U pacnpeieneHus anekTPOIHEPTUM, MOTYT BO3HUKHYTb Neperpysku
U HeCTabunbHOCTb YCNOBUIA, NOSTOMY ANA BPEMEHHOIO XPaHEHNUSA STOW SHEPIUM XKEMNaTensHO UCNONb30BaTh
aKKyMynATOPbI, @ 3aTeM OTAATb €€ KOHTPONMMpPyeMbiM 06pa3oM, 4ToObl CrnaauTb U CTabMnuanpoBaTb NOTOK
3MEKTPOSHEPIUMU B CETU.

Takne cutTyaumum HeyCTOWYMBOCTM U AMCOanaHCoB B S9HEPTOCETSAX MOTYT TaKKe BO3HUKATb NPU HEAOCTa-
TOYHOM BbIPAGOTKE SNEKTPOIHEPTUM.

B HacTosiLem cTaHgapTe npuBeaeHbl PeKOMEHAALUU U UHCTPYKLIMK OnepaTopaM CUCTEMBI MO BbisiBrE-
HUIO 1 OTOOPY NOAXOAALLMX aKKYMYNSATOPHbIX BaTtapei ana CX33, noakniodeHHbIX k cetu. Mpouecc Buibopa
OCHOBAH Ha ucnone3oBaHun Habopa obLLMX METOAOB UCTLITAHUI, AAIOLLMUX KONIUYECTBEHHYIO OLIEHKY BO3MOX-
HOCTEN aKkKyMYMATOPHbIX CUCTEM Pa3NUYHOrO ANEKTPOXUMUYECKOrO COCTaBa U KOHCTPYKLMU AN KOHKPETHBIX
CLieHapueB NPUNOXEHUS.

TpeGoBaHUA K BLIHOCNMBOCTH BaTapei U UX SNEKTPUYECKUM XapakTePUCTUKAM CBA3aHbI C KOHKPETHLIMU
cueHapusiMu ucnone3osaHuss CX33, koTopble ByayT HanpaBneHbl HA ynpaeneHue U3BbITOYHONW SHepruein B
CETU 1 CBA3aHHbIMMW BOMPOCaMM NepBOHayarbHbIX 3aTpar 1 3aTpar Ha akcnnyarauyuio CX33.

OHepreTnyeckan apdekTMBHOCTL!), CPOK CryxBbl, NPONYCKHAA CMOCOBHOCTL MO aKKyMYNMPOBAHHOV
3HEeprum, NpocTPaHCTBO, HeobxoauMoe Anst yctaHoBkn CX33 u T. n., BeCbMa pa3Hoobpa3sHbl, Tak Kak OHU B
GonbLUen CTENEHN CBA3aHbl C BOSMOXHbLIMU CLIEHAPUSMU UCTNONb30BaHMSA, C MECTHLIMU YCNOBUSAIMU 3aTpat/
BbIroA4 U COOBPaKEHUAMU BPEMEHU OKYNaEMOCTH.

HacTosawuin ctaHaapt He ycTaHaBNUMBAaET aTu TpeboBaHus, a NpeanaraeT MeTodbl UCMLITAHWUIA ANs onpe-
AerneHns BbIHOCIMBOCTU U 3NEKTPUYECKUX XapaKTEPUCTUK U CPAaBHEHUSI BO3MOXHBIX KaHAnaaTos CX33.

Bce Batapen CX33 pomkHbl 6biTh 6e30nacHbl. MpaBUnbHOE NPOEKTUPOBAHUE U CBA3aHHbIE KBanudu-
KauUMOHHbIE UCTbITAHUA, NPOBOAUMBIE U3rOTOBUTENAMU BaTapen, A0MKHbLI 06ecneYnTb 6830NacHOCTb Ha BCeX
YPOBHSAX OT OTAENbHOr0 akKymynsaTopa K CUCTEME B LIEMOM.

HenonHeIn nepe4yeHb ONacHOCTEN, CBA3aHHbIX ¢ BaTapesAMU U BaTapenHbIMU YCTAHOBKAMU, NpUBEAEH
B NPUNOXeHnn A. 3TOT nepeyeHb AOMKEH NOMOYb B OLIEHKE BO3MOXHbIX peakuun 6atapen, koraa oHu noa-
BEPralTcs BO3JeMCTBUIO aHOMAmNbHO TAXENbIX YCIOBUIA aKCMnyaTauuu.

) CnpaBka paspaboTunka cTaHgapTa: Nof sHepreTieckoi apeKTUBHOCTEI0 OBLIMHO MOHUMAIOT OTHOLLIEHWE KO-
Nn4ecTBa SHEPrk, KOTOPYIO MOXHO MONYYUTh NPU paspsae BTOPUHHOMO 3IeMeHTa (aKKyMynsTopa), OTHECEHHYH K KOmnii-
YeCTBY SHEpruw, 3aTpadeHHoli Ha ero 3apsf, BbipaXeHHOe B NPOLeHTax.

6
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5 O6uwwe ycnoBus NcnbiTaHUN

5.1 To4HOCTb M3MEpPUTENbLHOTO 060pyA0BaHNSA

5.1.1 WN3mepeHne Hanps>KeHus

MorpewHoCcTb M3MEPUTENbHbLIX NPMOGOPOB A0/KHA 06ecneynBaTb TOYHOCTb U3MepeHuli He meHee 0,5 %.
5.1.2 N3mepeHne ToKa

MorpewHoCcTb M3MepPUTENbHbIX NPMOOPOB A0/MKHA obecneynBaTb TOYHOCTb M3MepeHuii He meHee 0,5 %.
MpumeyaHune — Ocoboe BHMMaAHME AO/MKHO BbITb YAENEHO TOYHOCTU U3MEPEHMS ToKka 1 Nprbopos, obecneymn-

BaKOLLYX MHTErpMpPOBaHME TOKA N0 BPEMEHU, TaK Kak SI060e NMOHMKEHNE TOUHOCTU WM HECTAGWUIHOCTb MOXET HEraTUBHO
NoBMATL Ha 3hdheKTNBHOCTL cTabunmzaummn C3.

5.1.3 Vi3mepeHune Temnepartypsbl

Mcnonb3yemble npubopbl AO/MKHBI UMETb paspeweHne 0,5 °C. MorpewHocTb npubopa fomkHa 6biTb
+2 °C wau nyyuwe.

5.1.4 Vi3mepeHne BpeMeHu

Mpn6op ANA M3MepeHus BpeMeHn AOKEH UMeTb paspelleHne 1 c u norpewHoctb 0,1 % namepseMoro
MHTepBana BpeMeHu.

5.2 OO6bekTbl UcnbiTaHus

PesynbTatbl ncnbiTaHuii npefHasHayeHbl A5 okasaHusa nomouwm onepatopam CX33 B Bblbope Hau-
6onee noaxogswel 6arapen ANS LENeBOro NMPUMEHEeHWs, NpefocTaBnsAs CONOCTaBMMble fAaHHble CUCTEM-
KaHaMaaToB.

OWB coctonT 3 6atapen n CKY n CBB, ecnv oHM Heo6xoAauMbl AN paboTbl 6aTapeun. paHuua 3ToW
CUCTEMbl oYepyeHa MYyHKTUPHOW NMHUEeR Ha pucyHke 1.

PucyHok 1— IMpaxunua BINP

CucTembl Npeo6pa3oBaHNsA 3HEPTUN U UX KOMMNOHEHTHI, a TakKKe MecTa WX NPUCOeANHEHUSA He BXOAAT B
chepy NpMMEHEHUA HaCTOSLWEero cTaHAapTa U He SIBASAIOTCA 06513aTeflbHbIMM NPU NPOBELAEHUN UCMbITAHUA B
COOTBETCTBUM C pasgenamu 6 n 7.



FOCT P M3K 61427-2—2016

5.3 Bbli6op 6aTapeun gns ucnbiTaHWii 1 paccMoTpeHne pasmMepos

BaTapeiiHble cucTeMbl, NpejsiaraemMble U3rOTOBUTENSMU AN XPAHEHUS 3M1EKTPUYECKOU 3Heprun u mc-
nonb30BaHUsA ee B COCTaBE CETU, UMEKT BHYTPEHHUE OrpaHMYeHUsl, NpucyLme Kaxaon aneKTpoXMMn4eckom
cucTeMe akkyMy/ssaTOpOB U KOHCTPYKLUWUIA, a Takke BbiTeKalolime U3 KOHKPeTHbIX MoTpebHOoCTel Lenesoro npu-
noxeHusa. Takne 6atapen 06bIYHO MMEIOT gnana3oH MouiHocTel o 50 MBT n emkocTu go 100 MBT-u. MNoka
He CyliecTByeT yCTOSABLUErocs TMNOPa3MepHOro psga, paBHO Kak M MPUBS3KM K TOW WAW WHOW 3NEKTPOXUMMN-
4yeckoli cncteMe akkymynsaTopos.

Korga n3rotoBuTeNb AN KOHEYHbI NONb30BaTeNb NPOBOAMT UCMbITaHMA GaTapeun, emy npegocraB/eHa
cBobosa BbibOpa Takoli xapaKkTepHoi yacTu 6atapeun, koTopas ABnseTca Hanbonee noaxoasiweli ans npose-
[EeHUs ncnbiTaHWi, TON XXe MOAENN WM KOHCTPYKLMMW, aHasoTMYHON BbIHOC/IMBOCTU U 3/IEKTPUYECKUX Xapak-
TepucTuk, Yto u BMNP, koTopyl npeanonaratT UCNO/b30BaTb B HEOOXOAMMOM MpUMeEHeHUN. Mpumepbl Takmx
npUMeHeHWi# AaHbl B 6.2—6.5 uChbITaHWA Ha BbLIHOC/IMBOCTb. 3TO MOXET ObiTb AOCTUIHYTO C pasMepamu
6aTapen M UX pacnosiokKeHueM, KOTopble MOryT U3MEHATbCA Mpu nepexofe OT OAHOW 3/1eKTPOXMMUYECKON
CUCTEMBI aKKyMy/IATOPOB U OT OLHOIO KOHKPETHOro NMPUMEHEHUS K ApYromy.

CKY

w
W PeanbHas BlP. onpegeneHHas U3rotosu- m
TeneM. CoOCTOUT M3 N akkyMynsiTopos, MO-
££E Aynei unm cTeKoB M COOTBETCTBYeT Tpe-
tan 1 6oBaHuaM 6.2 u/mnn 6.3,
nivnn 6.4, n/vnn 6.5 nepeuncneHus B)

. . . 9
T I I I I 1 T T -
CbB |—I
JTtan 2
CKY
X 1/n Pea}anbm OWB, onpepenex-
Hblli n3roTosuTenem, 4N uc-
Hacts nbiTaHNMA MO onpefjesieHunio na-
Bnp pameTpoB B COOTBETCTBUMN
CEB c6.xn7.x

PuvicyHok 2 — [IByxcTyneHuaTblli npouecc ot6opa OB

[na obecnevyeHnsa NOArOTOBKM COMOCTaBMMbIX AA@HHbIX UCMbITAHUIA [O/MKHBI GbITb COBNIOAEHBI Crefyto-
e orpaHuyeHus.

B HacToslem cTaHAapTe COOTBETCTBYOLWMe 6aTapen onpegeneHbl cnegyowmm obpasom.

Tpeb6oBaHNAM MO MOLHOCTU W 3anacy aHeprum BIP gomxHbl cooTBeTcTBOBaTh 6.2, 6.3, 6.4 M 6.5 B
3aBMCUMMOCTM OT UX NpUMeHeHnsa. dTa 6aTapess MOXeT NpeAcTas/iATb COO60V COBOKYNHOCTb N akkyMynsTOpoB,
mMoaynei Unn cTekoB W A0/KHA ObiTb NMpU HeobxoauMoOCcTU obopyaoBaHa cooTBeTcTBytoweil CKY n CBB.

OWB n B3anmogelicteytowme ¢ HUM CKY n CBB sABnseTcs noAHbIM npeacTtaBUTENEM BblLLIEOMUCAHHOWN
BMP B nnaHe macwTtabupyeMocTn NO BbIHOCAMBOCTU M paboynmm xapakTepucTukam, No3TomMy pesynbTarhbl
ncnbITaHWii MOryT 6bITb TOYHO 3KCTPanonmpoBaHbl Ha BIMP 1 Tem cambiM feMOHCTpupoBaTb paboune xapak-
TepucTtukun BrNP. ONB gomkeH 6bITb CO0PKON X-1/n akKyMynAaTOpPOB, MOAYNen unn CTeKoB, BXOASL el B cocTas
BblLeonncaHHow BIMNP. MuHumanbHoe Yncno x onpefesieHo B COOTBETCTBYIOLWEM NYyHKTE UCMbITaHUA. Ha aTom
OWB npoBoAAT BCE UCMbITAHUA, €C/N He yKa3aHOo WHOe.

OTansl onpegeneHna ONB npuBeAeHbl Ha pUCYHKe 2.

Bce OWB, ncnonb3yemble ANS WCNbITaHWi NO onpefefieHntio NoBefeHUs B BbiIGPaHHOM pexume 3Kc-
nnyartauuun no 6.2, 6.3, 6.4 unu 6.5, LOMKHbI 6bITb OAHOIO pasmepa, 0AHON KOHCTPYKUUKN N ocobeHHocTel. He
OO/MKHO ObITb HUKAKUX agantauunii KOHCTPYKLMUM K KOHKPETHOMY CAyyalo, faxe ANa YA0BIETBOPEHUSA KOHKpeT-
Horo Tpe6oBaHus.

B coctaB OB gomxHbl 6bITb BKIOYEHbl BCe HeobxoauMmble Ansa ero pyHkynoHnposauus CKY n CBB.



FOCT P M3K 61427-2—2016

A OoNXHbI 6bIThb npoeegeHbl TOIbKO Te UCNbITaHNUA Ha BbIHOC/IMBOCTb, A/1A4 KOTOPbIX 6aTapeﬂ pa3pa60Ta-
Ha U nnaHupyeTca K NPpUMEHEeHUIo.

Korga Heo6xo4MMO McnblTaTb HA COOTBETCTBME HacToawemy ctaHgapTy CX33 Ha ocHOBE KOMMepyecku
[AOoCTynHOW 6atapen c oTAMYaKLWUMWUCA napameTpaMum MOLWHOCTM W/Mnn 3anaca 3HEpPruu, To Takoin BbIGOP

ABNAETCS NPUEMJIEMbBIM NMPU YC/IOBUU, YTO BCe APYrMe NONOXEHUs GyAyT BbINMOSHEHbI, U 3TO OTK/IOHEHUE OT-
paxeHo B JOKYMEHTaLuu UCNbITaHWIA.

5.4 lMporpamma mcnblTaHWU

McnblTaHna gnsa NpoBepkn NpUrogHocTu 6atapen NS UCNOMb30BAHWA NO KOHKPETHOMY CUueHapuio npu-
MEHEeHMNA [0/IKHbl 6bITb NPOBEEeHbl HE MeHee YeM Ha [BYX UAEeHTUYHbIX OUB.

OWB 1 u1cnonb3ywT ANA NpoBefeHNsd COOTBETCTBYOLWEro UCNbiTaHNUA Ha BbIHOCNUBOCTL MO 6.2 naun 6.3,
nnn 6.4 nanm 6.5 N NPoBOAMMbBIX B XO4€ MX BbINO/THEHUA UCNbITAHWI NO onpeAeneHunio pabounx xapakTepucTuk
no 7.2—7.5, cM. Takke pucyHku 3, 4 n 5.

Bbi6epuTte ycnosusa akcnayaTtauum CX339

O

Bbibepute BMNP

(0]
Bbi6epute OB

0 0 - 0 0
MonyTHo
noJsly4yeHHble
AaHHbIE [aHHble
vienefraniy Mo VCMbITAHNAM
pabounx
XapaxkTepucTuk
| |
b e oo @
i i i i
y Yy v y
T
[aHHble

no ncnbiTaHNAaAM
Ha BbIHOC/INBOCTb

PucyHok 3 — Pa6ouunii npouecc 415 onpefeneHus BbIHOC/IMBOCTM U 3/1leKTpU4ecknx pabounx xapakrepuctuk OUB,
perynvpyemMblii nocnenoBaTesibHOCTbI0 NOyYeHUs AaHHbIX No 6.2—6.5
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WcnbiTaHua Ha BLIHOCITMBOCTL N0 6.2 -6.3-6.4-6.5

7.2 73 74 74 7.5 6.x
dakTnyeckoe OHepreTuyeckasn OHepreTudeckas OHepreTnyeckasn Bblaenexne MpogonmxeHne
coaepxaHue 3thpeKTUBHOCTb 3¢hheKTUBHOCTL aphekTMBHOCTL Tenna npu MCNbITAHUA
3HEprv nNpu npu Temnepartype | [ npy MUHUManbHoO | [ Mpu MakcumansHOM MaKCUManbHoOW Ha BbIHOCNNBOCTb
Temneparype oKpyxatoLuein Temneparype Temneparype Temnepartype npu Temneparype
OoKpyXatoLLeit cpeabl 25°C oKpy>atoLen OKpY>KatoLLEei oKpy>XaroLen OKpy>XXatoLen
cpepbl 25°C cpeabl cpeabl cpeapb! cpenbl

MpuMeyvaHus

1 Moapo6HoCTN NpoBeAeHNs UCNBITAHNA NO onpefeneHnto pabounx XxapakTepucTuK NnpuseaeHsl B 7.2—7.5.

2 WUcnbiTaHus no onpeaerneHunio paboumx xapakrepucTuk no 7.2—7.5 npoBoAAT NocnefoBaTENbHO U COBMECTHO ¢
COOTBETCTBYIOLLIMMU UCTIbITAHUAMU Ha BEIHOCITMBOCTb.

3 lNMpodunk UcnbITaHUs, UCNonNbayeMblii Npy NpoBeAeHUU 7.3—7.5, TOT Xe, YTO U B COOTBETCTBYIOLLEM UCTIbITaHUN
Ha BbIHOCITMBOCTb.

PucyHok 4 — lMocnefoBaTeNlbHOCTEL NPOBEAEHU UCTIbITaHUiA Mo onpegereHunto pabounx xapakrepucTuk ¢ OUB 1
B Nepuvop, NpoBeAeHUSA UCTIbITaHWIA Ha BEIHOCIIMBOCTbL NO 6.X

OWB 2 ncnonb3yloT ANa NpoBeAEeHUA UCMLITAHUS MO onpeaerneHnio pabovnx xapakTepucTuk HU3KON cre-
neHn BO3aencTBus no 7.6 (onpeaeneHue noTpebHOCTU B SHEPruM BO BpeMsl NepnogoB 6e3neincTeus), Kotopoe
MOXET NpeALecTBOBaTb NOOOMY MCMBITAHMIO HA BbIHOCIIMBOCTb, YTO NO3BONSAET YMEHbLUUTL Yucno OUNB Ha
NpoBEpPKY NO CLeHapuio NpuMeHeHus Ao oaHoro OUB. Yucno OUB, koTopblie GbiM MCMONbL30BaHbI, AOMKHO
ObITb yka3aHo B Tabnuue 1.

Mo 7.4 n 7.5 OB noasepratoT NpuemneMbiM TENNOBLIM BO3AEUCTBUAM MPU yKa3aHHbIX U3rOTOBUTENEM
CaMbIX HU3KMX U BbICOKUX TeMnepaTtypax. Mpu 3Tux Temneparypax no 3asBneHuio 3roToBUTENs akkymynsrop
paboTocnocobeH U COOTBETCTBYET YCTAHOBMNEHHLIM TPEOOBaHUAM, MOITOMY ANIA NPOBEAEHUS UCTILITAHUIA HE
Tpebyerca aononHuTenbHbix OUB.

MaroTtoBuTENb AOMKEH NPOBOAUTL TONBKO TE€ UCNLITAHUS HA BLIHOCIIMBOCTb, ANA KOTOpbIX BIMNP, u, coot-
BETCTBEHHO OWB, npeaHas3HaYeHbl.

McnbiTaHnsa Ha BLIHOCNMBOCTL MOTYT ObITb NPEKPALLEHb! B OO0 MOMEHT, KOraa uarotosutens bartapen
NOATBEPAUT 3asiBNEHHbIN CPoK cnyx0Obl BINP HagexxHow akcTpanonsyuMen BO3MOXXHOCTU NpuemMa U oTaayuun
3HEeprun B Te4EHME A0Nroro BpemeHn Ha OUB.

BHeceHHble B maTepuanbl U KOHCTpyKUuto BINP namMeHeHuda, KOTopble MOTYT NOBAUATL HA BbIHOCIU-
BOCTb, UMW XapakTEPUCTUKN JOIMKHbI ObITb OLIEHEHbI C TOYKW 3PEHUSA BO3MOXHOCTU UX BIIMAHUS HA Pe3ynbTarthl
UCNbITaHWI NO pasgenam 6 u 7 NOBTOPEHUEM COOTBETCTBRYIOLLIETO UCMLITAHUSA, HA PE3yNLTaTbl KOTOPOro MOTMKU
NOBMNUATH BHECEHHbIE U3MEHEHUS.

10
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PucyHok 5 — Pab6ouunii npoyecc n gepeBo NPUHATUA pPeWeHnin gnsa ucnblTaHWA Ha BbIHOC/MBOCTb Mo 6.2— 6.5

u
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6 BbiHOCnUBOCTL baTapen

6.1 O6wue nonoxeHUA

McnbiTaHusa Ha BEIHOCNUBOCTL NpeAHAasHavYeHbl ANa onpeaeneHns NpUrogHOCTU KOHCTPYKUMKM Batapeu
NPUHMMATL W OTAABaTb SHEPIUIO B 3KCNEPUMEHTANbHbIX YCNOBUAX, BOCNPOU3BOAALLUMX B YNPOLLEHHOM BUAE
paboty 6artapeu, KOTOPYIO OHA A0IPKHA OyAET BbINOMHATL B NPUIIOXEHUU CETEBOTO XPAHEHUS SHEPIUM.

KnioyesbiMu pakTopamm BO3AEHCTBUA B TAKOM NPUMEHEHUN ABNAIOTCA:

a) YPOBHM MOLLHOCTU NpM 3apsje U pa3psae npu BO3MOXXHOM 3anace 3Hepruu;

b) pa6ota npu C3 meHee 100 % u

¢) 6onbLuoe Yncno pabounx LIMKMOB, KOTOPOE AOIMKHO ObITb JOCTUIHYTO B TEYEHWUE BCETO CPOKa CnyObl.

YcnoBus uCnbITaHuii cOpMynUpPOBaHbl TaK, YTOObI KONUYECTBEHHO ONpeaenuTb BbIHOCIMBOCTL GaTa-
peu B CrieayloLmx YeTblpex CLeHapusaX NPUNOoXEHUN: perynupoBaHue 4actoThbl, CeaoBaHUe 3a Harpy3konm,
MOKPbITUE NMUKOBbLIX HArpy30K U paboTa ¢ BpEMEHHbIM CABUIOM AN (POTOINEKTPUIECKUX CUCTEM.

B 3HauuTenbHOM CTENEeHU CnyyanHbie NPOLECCHl NepeaaYyn S3HePrumn B U oT 6atapen Npu XxpaHeHnu dHep-
ru Ans ceTu Moaenupyiotr 6onee ynpoLeHHbIMY noanporpaMmMammu 3HeproooMeHa.

Mpu3HaloT, 4T BbIOPAHHLIE OTAENbHbIE NPOLEAYPbl 9HEProoOMeHa He MOryT TOYHO NOBTOPUTL BCE YC-
NOBUSA PEanbHOTO UCMIONB30BAHUSA, YTO TUMMYHO ANa nabopaTopHbIX UCNbITAHUI. TeM HEe MeHee, cucTemaTu-
YECKOe UCMONb30BAHME ITUX UCTILITAHWIA ANs pa3paboTku NpoayKTOB U ANSA Uenen keanudpukaumm noMoxeT
n3roToBuTensam u oneparopam CX33 B pa3pabortke u BbIGope nogxoanwmx 6atapein.

6.2 VcnbiTaHUA HA BbIHOCAIMBOCTb NPU 3KCNsTyaTauumn B peXXume perynupoBaHusa 4actoTbl

YcnoBus UCnbITaHWA crieqyloLme:

a) M3roToBWUTENbL AOKEH BbIOpaTh u onpeaenutb BIMNP, koTopas cnocobHa:

1) oTaaBatb U NMPUHMMATL B TEYEHUE ANMUTENLHOTO BPEMEHU UMNYNbLCbI MOCTOSTHHON MOLLHOCTH

500 n 1000 kBT, kak ykasaHO B nepeunucrieHnu j) B npeaenax auanasoHa pabouero HanpshkeHus bara-

peun, ykasaHHOro U3rotToBuTenemM, u Npu TENOBOM PaBHOBECUU NPU TEMNEPATYPE OKPY>KAIKOLLEro BO3-

ayxa +25 °C,
2) BblaepKuBaTh TaKylo nepegavy sHeprum HECKONbKO pa3s B Yac u 24 u/cyt 6e3 npeBbILLIEHUS YCTa-

HOBJIEHHbIX U3rOTOBUTENEM Npeaenos pabouero HanpsHkeHUs:;

b) narotoBuTenb AOMKEH yKa3aTb, M3 KAKOro YMCna N akKyMyrnsTopoB, MOAYIENR UnKU CTEKOB CHOPMUPO-
BaHa Takas BlP;

C) U3roTOBUTENb AOSMKEH yKkasarb A0S0 mowHoctu 500/ u 1000/n kBT, koTopylo Byaer otaaBatb Unu
NPUHMMAaTb TaKOW aKKymMyrnsiTop, Mogyrnb unu crek B coctase BIP, yaoBneTBopsiowwen ycrnoBusiM no nepe-
YMCNEHMUIO Q);

d) usrotoBuUTENL AOMKEH COOPATL U3 X TAKUX aKKYMYNATOPOB, MOAYNEN unu ctekoB noaxoaswmi OUB,
UMEIoLUMIA:

1) 4 akKkyMynsiTopa, COeAMHEHHbIX NOCNEeA0BaTENbHO (TONLKO B TOM Crly4ae, KOraa Ty akKymynsi-

TOPbI MO OTAENLHOCTU KOMMEPYECKU AOCTYMHbI), UK

2) oavH unu Gonee moaynen, cogepXalux He MeHee 4 akKyMynATOpPOB, COeAUHEHHbIX NOCNeAo0-

BaTenbHO, Unn

3) oauH CcTeK, cogepxaLyui, No KpanHen mepe, 4 NPOTOUHBIX ANeMEHTa, COEAUHEHHBIX NOCNneaoBa-

TEnNbHO, U BKIIOYMTbL B UX COCTAB COOTBETCTBYIOLME nepudepuitbie yctponcresa CKY u CbB;

€) koraa Heobxo4MMO UCMbITaTh HA COOTBETCTBUE HACTOALLEMY cTaHAapTy CX33 Ha ocHoBe Garapewu ¢
OTNMYaIOLLMMMUCH NapamMeTpaMyu MOLLHOCTU W/UNK 3anaca SHeprum, To Takoi BeIOOP ABNAETCA NpUeMneMbiM
npu YCNOBUMW, YTO BCE APYIME NMOMOXEHUs OyAyT BbIMOMHEHbI U 3TO OTKNOHEHWE OTPaXKEHO B AOKYMEHTaLuu
UCMbITAHWUN;

f) dbakTnyeckuit 3anac sHepruum E, kBr-y, B OUB A0mkeH GbiTb onpeaeneH nocne NPoBeAEHUs NMOJHO-
ro sapsifa B COOTBETCTBUMM CO crneuuduKaumen M3rotoBuTens, Ha TepMUYECKU ypaBHOBELLIEHHOW Garapee
npu TeMmneparype okpyxaiollero Bosayxa (25+3) °C. Ona atoro OUB pa3spaxaioT ¢ NOCTOAHHOW MOLLIHOCTbIO
x-500/n kBT po aoctuxenusi U,, ykasaHHOTO U3roToBuTENeEM, WK Npeaena paspsaaa, ycraHasnusaemoro CKY
Tak, YToObl NONY4YUTL AaHHbIE B COOTBETCTBMU C TpeboBaHuaMu 7.2;

g) 3atem OMB NONHOCTLIO 3apshKaloT B COOTBETCTBUU C TEXHUYECKUMU TPeOOBaHUAMU U3TOTOBUTENS,;

h) OUB paspsxator A0 Takoro 3HadeHusi C3Ll, 4yToObl OH MOr B NOBTOPSIOLUMUXCA pPeXMMmax oTaaBaTb
WU NPUHUMATL NOPLUUM MOLLIHOCTU U 3HEprum 6e3 NpeBbILLEHUA YCTaHOBNEHHOTO N3roTOBUTENEM Anana3oHa
pa6oyero HanpsXXeHus;

12
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i) n3rotoBuTENb JO/KEH yKasaTb 3HayeHne C3L| B npoueHTax oT (hakTUYeCcKoro CofepxaHus aHepruu,
KaK ykazaHo B nepeuncnenuu f) n nytv ero goctmxenus B tabnuue 1

j) 3aTem npu TemnepaTtype okpyxatuwei cpegbl (25+3) °C OMB nogBepraT HENPEPLIBHOM nocnegoBa-
TENbHOCTW MMNYNbCOB paspsga/3apaga, ykasaHHbIX B nepeyncneHnax 1—8) u nmewowmx npodpunu a, b nnn
c ana perynuposku C3LL. CnefyeT KOHTPO/NUpPOBaTb U perucTpuposaTb MUHUMasIbHOE U MakcuMasibHOe Ha-
npsxeHue 6atapeun, a TakKe COBOKYMHYK €MKOCTb M 3HEpPruio npu paspsagax u sapsgax OUB:

1) pa3psag B TeyeHue 2 MUH C NOCTOSIHHOW MOLLHOCTbONPUYPOBHEMOLLHOCTM X-500/n KBT,

2) pa3pag BTeyeHue 1 MUH C NOCTOSAHHOW MOLLHOCTbIONPUYPOBHEMOLLHOCTM X-1000/n KBT,

3) 3apsg B TeYeHUe 2 MUH C NOCTOSIHHOW MOLLHOCTbIO NPU YpPOBHE MowHOCTU X-500/n kBT,

4) 3apsif, B TeyeHne 1 MUH C NOCTOAHHOM MOLLHOCTbIO NMpY YPOBHE MOLLHOCTK X-1000/n kBT,

5) pa3pag B TeyeHue 1 MUH C NOCTOAHHOI MOLLHOCTbIONPUYPOBHEMOLLHOCTH X-1000/n KBT,

6) pa3pag B TeyeHue 2 MUH C NOCTOAHHOI MOLWHOCTbIONPUYPOBHEMOLLHOCTH X-500/n KBT,

7) 3apsAf B TeyeHne 1 MUH C NOCTOSAHHOW MOLLHOCTbIO NPU YyPOBHE MOLHOCTK X-1000/n kBT,

8) 3apsa B TeYEHWe 2 MUH C MOCTOSIHHON MOLHOCTbI NpPU YpOBHE MolHOCTM (x-500/n + a) kBT, rae
a — [0nosIHUTEeNIbHass MOLWHOCTbL, Heobxoaumasa ansa noggepxaHuna C3L,. M3rotosutens AoO/MKEH ykasaTb U
06bsIBUTHL 3HaYeHne a B Tabnuue 1. 3HavyeHune (x-500/n + a) KBT f0O/KHO ObITb paBHO WM MeHee x-1000/n kBT
(cM. Hanpumep, PUCYHOK 6 — npodub a) um

(2 + 0 MMH C NOCTOAHHOW MOLLHOCTbIO NPU YPOBHE MOLLHOCTM X-500/n kBT, rae t — pononHuTENbHOE
BpemsA 3apsga, Heobxoanmoe ana noggepxanusa C3L. M3rotoBuTenb JO/KEH ykasaTb 1 3aduKcpoBaTb 3Ha-
yeHue t B Tabnuue 1 (cM. Hanpumep, pUCYHOK 7 — npodunb b), nnm

2 MUWH C NOCTOSIHHOM MOLLHOCTbI NPW YPOBHE MOLLHOCTU X-500/n KBT 1 nocne kaxgoro K-ro yukna, T. €.
yucna 3aBepLUEHHbIX LUKNOB paspsafHbIX U 3apAa4HbIX UMNY/ILCOB N0 nepeyncneHnsam 1)—8), nposoauTb 3a-
psg, nogaepxusawwuin C3L, ¢ MowHocTb0 He 6onee yem 1000/n kBT u gnnTenbHOCTbIO, yKa3aHHOW U3roTo-
BMUTENeM. MI3rotoBuTe b AO/MKEH YKa3aTb M 06bABUTL 3HaUYeHne K, ypoBeHb MOLLHOCTU Y NPOAO/IKUTEIbHOCTD
aToro nogaepxunsaruiero C3L, 3apaga B tabnuue 1 (CM. Hanpumep, pUCYHOK 8 — npodusb ¢),

1500

. [JononuutenbHas

AByxcTafuiiHblii 3apsj, MOLLHOCTb/3HEPrUs

npy NOCTOSHHOW MOLLHOCTY ans ctaéunusauun C3L
1000
500
gs

-500
-1000
-1500

Bpems, MUH

PuncyHok 6 — Mpodounb nporpavMmbl paboTbl B peXMME perynpoBaHus YacToTbl
(cm. 6.2) — npochnnb a
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1500
. JononHutensHas
ﬂByXCTaAMMﬂHM 3apag aHeprus
Npu NOCTOAHHON MOLLHOCTH ans cTabunusauum C3L
1000 \
& 500
x
o
[
[fa)
o
®
=
)
=
(8]
(o]
I
=l
o
= =500
1000
1500
Bpemsa, MmuH
PrucyHok 7 — Mpodunb nporpamMmmbl paboTbl B pexXume peryampoBaHusa 4actoThbl
(cm. 6.2) — npodhunb b
1500
Meprnoanueckoe gobaBneHue
AByxcTaguniiHblii 3apag 3aHeprun kaxable K uuknos
NP1 NOCTOAHHON MOLLHOCTM ana ctabunusauun C3L
1000
MoBTopsAowascs
5 500
Q pa6oyero umkna
O
[
[Ta)
o
®
=
0
—
(8]
o
I
El
o
= w500 #
-1000 o
Pa6ounin uukn
LByxcTaguiiHblii 3apag NPOAO/IKUTENbHOCTbLIO 12 MUH
C NOCTOAHHON MOLLHOCTbIO npu peryinposaHnmn 4acToThbl
-1500

Bpemsa, MuH

PrncyHok 8 — lMpodunb nporpammbl paboTbl B pexume perysmpoBaHus 4actoThbl
(cMm. 6.2) — npodunb ¢
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9) BEPHYTbCA K NepeyncneHnto 1) n BbINOMHUTbL onepaLuuun, onnucaHHble B nepevyncneHunax 1)— 8), 840 pas
ANnA nocnefoBaTesibHOro NoJiy4eHUs AaHHbIX NO UCMbITAHUAM B COOTBETCTBUU € 7.3, 7.4 1 7.5, cM. Takxe pu-
CYHOK 4;

K) ecnu HanpsxeHne OWNB B nepeuncneHun j) npesbillaeT YCTAHOBJ/IEHHbIE W3TOTOBUTENEM Mpefensl
pabouymx HanpsHKeHWn, To CNOCOBHOCTbL K oTAadye n npuemy aHeprum OWB n, kak cnepcteue, BIMP, cuntaoT
yTpayeHHoli. Cxema Takoro n3MeHeHus HanpsXxeHua 6atapen nokasaHa Ha pucyHke 9;

S X

MpoweaLlee Bpemsi padboTbl

PucyHOK9 — Cxema U3MEHeHUs1 HanpsikeHns 6aTapen cTeYeHMEM BPEMEHU MPU ULMTUPOBAHWUM paspsiaHbIMA
1 3apsAAHLIMU MMMY/IbCaMK NOCTOSIHHOW MOLLHOCTM

) LMKIMpOBaHMWe A0/IKHO ObiTb OCTAHOB/IEHO, U NPeANpPUHATA NONbITKA BOCCTAHOB/IEHNSA CNOCOBGHOCTH
OWB K UMKNMPOBAHWNIO B COOTBETCTBUM C TEXHUUYECKUMU NMpesnucaHusmMmu nsrotosutens. [letanu aToil onepa-
L1y N0 BOCCTAHOB/IEHNIO BO3MOXHOCTU XpPAHEHNA 3HepPrnn AO0MXHbI 6biTb BHECEHbl B Tabnuyy 1;

T) 3aTem AONXeH ObiTb 3anyl,eH HOBbI/i Habop onepauuini no nepeuyncneHmsam h)—j). Ecnm HanpsxeHune
OWB B nepeyncneHnn j) cHoBa MPEeBbLICUT yCTaHOBMEHHbIe M3roToBMUTENEM npefenbl paboyero HanpsxeHus
B TeyeHune 120 uuknoB nocrefoBaTesibHOCTK j) nepeuncnenuii 1)—8) (=24 u), To cnocobHocTb OUNB un, kak
cnepcteue, BMNP, koTAaye M NpuemMy aHeprum cynTarT 6€3B03BpaTHO YTpayeHHoOl 1 6aTapet paccmaTpusawT
Kak 4OCTUTLYI0 KOHLLa CBOEro cpoka cnyX6bl. B NpOTUBHOM cnyyae nocnefoBaTelbHOCTb LMK/IOB, ONUCaHHbIX
B nepeyvuncsennun]), 4o/mMkHa 6bITb NPOAO/HKEHA, MOKA BHOBb HE OyAeT NpPeBbIWEeHO NpeAeibHOe 3Ha4YeHune, Kak
onucaHo B NepeyncneHnn K);

n) BbIHOCNNBOCTb 6aTapeun, B COOTBETCTBUM C A@HHbIM CLEHapuMem NPUNOXEHUS, ONpeAensaT YACIOM
3aBeplWeHHbIX NOCNeafoBaTENbHOCTEN MO nepeyncneHnam 1)—8) B nepeyncneHumn j) Ao AOCTUXKEHUSA KOHUA
cpoka cnyx6bl B COOTBETCTBUM C NEPEYUCNEHNEM T);
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0) 3HepreTuyeckylo a(ppeKTUBHOCTb B 3TOW YACTW UCNLITAHUIA HA BLIHOCIMBOCTL ONPeAEnstoT no 7.3
unu 7.4 n BHOCAT B Tabnuubl 6 n 7, COOTBETCTBEHHO;

p) BblAENEHMe Tenna npu MakCMmanbHOW TEMNepaType OKPy>KaloLLein cpeabl NpU UCNLITAHWUSX Ha Bbl-
HOCNMBOCTb ONpeAensitoT no 7.5 u BHocAT B Tabnuuy 10;

q) ecnu B nepeuyucnenuu j) noaaepxxaHne C3LL 4OCTUrHYTO C UCMONb30OBaHMEM NPOCHUNA C, TO NPO-
AOIMKMTENbHOCTb MHTETPUPOBAHUSA AOMKHA ObITb aAanTUPOBaHa Tak, YToObl B HEro nonan xotsa 6bl 0AuH U3
3TanoB 3apsaa ¢ npodunem ¢ ansa nogaepxxanus C3L;

) No 3aBepLUEHUN OnpeaeneHns dHepreTuyeckon acp@eKTUBHOCTU U BblaeneHua Tenna no 7.3, 7.4 u
7.5 ucnbITaHWi Ha BbIHOCIIUBOCTL MO 6.2, UCTIbITAaHUE Ha BbIHOCIIMBOCTL CreayeT BO30OHOBUTL C Nepevuncne-
Hus g). UcnbiTaHne npoBoasT, urHopupys nepeumcneHus 9) u o), p) u q) Ao Tex nop, noka OB He GyaeT 06b-
SIBNeH HeobpaTuMO AerpaMpoBaBLLMM UMK MOKa U3roToBUTenb Batapeu He NPOAEeMOHCTPUPYET 00bABNEH-
HbIi UM CPOK CNyY>Obl KOHCTPYKUMKM BINP HaaexHOoN akcTpanonsAume BO3MOKHOCTU NPUEMa 1 0TAauM dHeprum
B TeYeHue gonroro spemenu Ha OUB.

6.3 /cnbiTaHUA Ha BLIHOCITMBOCTbL B peXUMe CrieJOBaHUA 32 Harpy3Kom

a) U3roToBUTENb AOIDKEH BblIOpaTh U onpeaenutb BIP, koTopas cnocobHa:

1) otaaBatb M NPUHUMMATL B TEYEHUE AMMUTENLHOIO BPEMEHU UMMYMbLCbl MOCTOSAHHON MOLLHOCTH

180 u 360 kBT Kak B nepeyncrieHum j) B npeaenax auanasoHa pabouyero HanpsbkeHun 6arapeu, ykasaH-

HOTO U3rOTOBUTENEM M NMPU TENMOBOM PABHOBECUM MPU TEMNEPATYPE OKPY>KaloLLero Bosayxa +25 °C,

2) BbIAEPXXMBATL TaKyI0 nNepeaayvy SHepruM HECKONbKO pa3 B 4yac U 24 u/cytku 6e3 npeBbileHUA

YCTAHOBINEHHbIX M3rOTOBUTENEM NpPeAenoB paboyero HanNpsXkKeHUs;

b) nsrotoButenb AOMKEH yka3aTh, U3 KaKOr0 YMCNa N akKyMynsitopoB, MOAYNEN UMM CTEKOB cchopmupo-
BaHa Takas bl1P;

C) M3roTOBUTENb AOJDKEH yKasaTb aomo mowHoctu 180/n u 360/n kBT, koTopylo Gyaer otaaeatbe Unu
NpPUHMMAaTb Takon akKymynaTop, Moaynb unu crek B cocrase BIP, ygosnersopsiowen ycnosuam 6.3, nepe-
yucneHue ay;

d) u3rotoBMUTENDL AOMKEH COOPaTh M3 X TaKUX aKKyMyNnAaToOpoB, MoAynen unu crekos noaxoaswmi OUB,
UMEIOLLNN:

1) 4 akkymynsiTopa, COeAUHEHHBLIX MOCNEA0BaTENbLHO (TOMLKO B TOM Cryyae, Kora 3T akkyMyns-

TOPbI MO OTAENLHOCTU KOMMEPYECKU AOCTYMHbI) UK

2) oanH unu 6onee Moayrnen, coaepXallmx He MeHee 4 akkyMynsiTopoB, COeAMHEHHbIX NOCNeA0-

BaTeflbHO Mnu

3) 0AMH CTeK, cogepKaLluii, No KpanHen mepe, 4 NPOTOYHBIX ANIEMEHTA, COeAMHEHHbIX MOCNea0Ba-

TENbHO 1 BKIIOYUTL B X COCTaB COOTBETCTBYIOLME nepudepuiiHele yctpoiictea CKY n CBB;

€) ecnu HeoBX0aMMO UCMbITaTb HAa COOTBETCTBME HacTosALeMy ctaHaapty CX33 Ha ocHoBe Batapen ¢
OTNMMYAIOLLMMUCA NapaMeTpamMu MOLLIHOCTM M/unu 3anaca 3Heprum, To Takon Belbop siBNAETCA NPUEMMNEMbIM
npu yCrnoBUM, YTO BCE APYrMe MONOXeHUs OyayT BbIMOMHEHbl U 9TO OTKNOHEHUE 3a8BNEeHO B AOKYMEHTaLUK
UCNbITAHWUN;

f) dakTuyeckoe copgepxkaHue aHeprum E, kBTy, B ONB gomkHO GbiTb OnpeaeneHo nocne nposeae-
HWS NOMHOTo 3apsaaa B COOTBETCTBMM CO cneuudukaumen U3roToBUTENs, Ha TEPMUYECKN YPaBHOBELLEHHON
Oarapee npu Temnepatype OKpy>kawoLuero sosayxa (25+3) °C. OMB paspskaloT ¢ NOCTOAHHON MOLLHOCTbIO
x-500/n kBT 10 aoctmxeHua U,, yKkasaHHOro N3roToBUTENeM UK npesena paspsaa, ycraHasnusaemoro CKY,
TakK, YTobbl NONYYNUTL AAHHbIE B COOTBETCTBUN C 7.2;

g) 3ateMm OUB aomkeH BbITb NMOMHOCTLIO 3apsKEH B COOTBETCTBUM C TEXHUYECKUMU TPEBOBAHUSIMU U3-
roToBUTENS;

h) OUB gomxeH ObiTb paspsxeH 4o Takon C3L|, 4ToObl OH MOT B MOBTOPAIOLLMXCA peXMMax oTaasaTb
UNKU NPUHUMATL NOPLUKN MOLLHOCTU M 3Heprun 6e3 NnpeBbILIEHUA YCTaHOBNEHHOTO U3roTOBUTENEM AnanasoHa
paBoyero HanpsXeHus;

i) u3rotoBuTENb JOMKEH yKa3aTh 3Ha4YeHue C3L| B mpoueHTax oT haKkTUYEeCKOro CoaepKaHus SHepruu,
Kak ykasaHo B nepeuncneHuu f) u nyTu ero AocTuxeHus B Tabnuue 1;
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i) 3aTeM npu Temnepartype okpyxatwuien cpeabl (25+3) °C OVB gomxeH 6biTb NOABEPrHYT HENPEPbLIBHOM
nocnefoBaTelbHOCTY UMMYNbLCOB paspsfal/dapsaga, ykasaHHbIX B nepeuncneHuax 1)—8) n nmetowux npodu-
nn a, b unn ¢ gna perynuposkn C3L,. CnefyeT KOHTPOAUPOBATbL U PErncTpupoBaTb MUHUMA/IbHOE U MaKcu-
ManbHOe HanpsxeHue 6aTapeun, a Takke COBOKYMHYI €MKOCTb M 9HEepruio npu paspagax n 3apsagax OUB:

1) pa3psaaB Te4eHne 8 MUH C NOCTOSIHHOW MOLLHOCTbIO NPU YPOBHE MOLLHOCTM X-180/n KBT,

2) pa3psaaB TeyeHne 4 MUH C NOCTOSIHHOW MOLLHOCTbIO NPU YpOBHE MOLHOCTK X-360/n KBT,

3) 3apsig B TeYeHne 8 MMH C NOCTOAHHOM MOLWLHOCTbIO MpU YPOBHE MOLLHOCTK X-180/n kBT,

4) 3apsif, B TeYeHne 4 MUH C MOCTOAHHOM MOLLHOCTbIO MPYU YPOBHE MOLLHOCTK X-360/n KBT,

5) pa3psaaB TeyeHne 4 MUH C NOCTOAHHOW MOLLHOCTbLIO NPU YPOBHE MOLLHOCTM X-360/n kBT,

6) paspagB TeyeHme 8 MUH C MOCTOSHHOW MOLLHOCTBIO NPU YPOBHE MOLWHOCTK X-180/n kBT,

7) 3apsig B TeYeHue 4 MUH C MOCTOSIHHOM MOLLHOCTbI NpW YypoBHE MoLLHOCTU X-360/n KBT,

8) 3apsan B TeyeHue 8 MUH C MOCTOSHHOW MOLLHOCTbI NpW ypoBHEe MowHocTu (x-180/n + a) kBT, roe
a — [O0NoJIHMTeNbHAasA MOLWHOCTb, Heobxogumasa ana nogaepxanus C3LL. MN3rotoBuTenb [OMKEH ykasaTb U
AOKyMeHTupoBaTb 3HadyeHune a B Tabnuue 1. 3HayeHue (x-180/n + a) KBT AO/KHO 6GbITb PaBHO WM MeHee
x-360/n kBT (cm. Hanpumep, pucyHok 10 — npodunab a) unu

(8 + 1) MVH € NOCTOSIHHOI MOLLHOCTLIO NPU YPOBHE MOLWLHOCTM X-180/n KBT, rae t 4ononHUTEeNbHOE Bpemsi
3apsga, Heobxogumoe ana nogaepxanusa C3L,. M3roTtoBuTenb AO/HKEH yKasaTb W AOKYMEHTUpOBaTb 3Haue-
Hue t (cM. Hanpumep, pucyHok 11 — npodwunb b) B Tabnvue 1 nan

8 MWH C NOCTOSIHHOW MOLLHOCTbIO MPU YypPOBHE MOLLHOCTKU x-180/n kBT 1 nocne kaxgoro K-ro uukna,
T. €. Yucna 3aBeplIeHHbIX LUKI0B paspafHbIX U 3apsfHbIX UMMNYNbCOB MO nepeyncneHnsm 1)—8), nposo-
OUTb 3apsg, noagepxusawowmii C3L, ¢ MOWHOCTLIO He 6onblieid, yem 360/n KBT U 4NNTENBHOCTLIO, yKa3aH-
HO un3rotoBuTenem. M3rotoBuTenb JO/MKEH ykas3aTb W AOKYMeHTMpoBaTb 3HayeHne K, ypoBeHb MOLLHOCTM
1N NPOAOMXUTENBHOCTL 3TOro noagepxusatwuwero C3L, 3apaga (cMm. Hanpumep, PUCYHOK 12 — npodusb C)
B Tabnuue 1;

500
[ByxcTaguiiHblii 3apsag,
NpY NOCTOSHHOI MOWHOCTH AlononxutensHas
400 MOLLHOCTb/3HEeprna
ans crabunusauymmn C3L
MoBsTopsAOLWancs 1 I
U
48-MVUHYTHasa nporpaMmma
pabouero umkna
3
30 40 50 60
-200
-300
Pa6ounii yukn
400 NPOAOC/IKNTE/ILHOCTLIO 48 MUH
B [IByXCTaguiiHblil 3apag, npu cnefoBaHUmM 3a Harpyskoit
C NOCTOAAHHOW MOLLHOCTbIO
-500

Bpems, MUH

PucyHok 10 — lMpodunb nporpaMmMbl paboTbl B pexume crnefoBaHUs 3a Harpyskoi
(cm. 6.3) — npochunb a
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MowHocTb us/s BrP, kBT

MolwHocTb u3/B BrP, kBT

500

400

300

200

100

-100

-200

-300

-400

-500

LByxcTaguiiHblii 3apsg,
npn MOCTOSAHHOW MOLLHOCTHN l£|'0|'|o/1|-||/|1'(:,|r|b|-|a):|
3Heprus
onsa ctabmnusauymm C3L,

MosTopAoLWwasca
(48+L-MuHyTHas
nporpammMa paboyero
umkna

30

Pa6ounin unkn
NpOAO/HKNTe/IbHOCTLIO (48+)-MHH
,ﬂ,ByXCTa,ﬂ,VI[/‘leIVI paspsg npu cnegosaHnn 3a Harpy3K0|7|
C NOCTOSIHHON MOLHOCThLIO

Bpems, MUH

PucyHok 11 — Mpochunb nporpaMmMbl paboThbl B peXrUMe ClefoBaHusi 3a Harpyskoi

500

400

300

200

-200

-300

-400

*500

(cMm. 6.3) — npochunb b

Mepuogmnyeckoe gobasnexHne
sHeprun kaxgble K unknos
ona ctabunusauyum C3L,

LByxcTaguiiHblii 3apsg,
npu NOCTOSHHON MOLLHOCTK

MoBTopstoLwasca
48-M1HYTHas nporpaMma
paboyero umkna

30

Pa6ounii umkn
NPOAO/IKUTENBHOCTbIO 48 MUH
[OByxcTaguiiHblii paspsg, npu cnefoBaHnK 3a Harpyskoi
C MOCTOSAHHOWN MOLLHOCTbIO

Bpemsa, MuH

PucyHok 12 — TMpoduab nporpaMmmel pa6oTbl B peXuMe C/efoBaHns 3a Harpyskoii

(cm. 6.3) — npodune ¢
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9) BEPHYTLCA K Nepe4ncnernio 1) n BbINONHWUTL ONepaLmm, onucaHHble B nepevucneHusx 1)—38), 210 pas
AN nocneaoBarenbHOro NOAYYEHUA AaHHbIX UCMIbITAHUM MO 7.3, 7.4 n 7.5, CM. TakKe PUCYHOK 4;

k) ecnu Hanpspkenne OUB B nepeuyncneHnu j) NPeBbILLAeT YCTAHOBNEHHbIE U3TOTOBUTENEM Mpeaerbl
pabounx HanpskeHWh, TO CNOCOBHOCTL K oTaadve u npuemy aHeprun OUbB, u kak cneacreue, BIP, cuuTaerca
yTpPa4yeHHOMW;

I) UMKNMPOBAHME AOMKHO GbiTb OCTAHOBMNEHO M NPEANPUHSATA MOMbITKA BOCCTAHOBIIEHNS CMOCOBHOCTM
OWB K UMKNMPOBaHUIO B COOTBETCTBUMN C TEXHUYECKUMU NPEANUCAHUSIMU U3roTOBUTENS. [leTanu sTou onepa-
LMK NO BOCCTAHOBIEHUIO BO3MOXHOCTU XPaHEHUSt SHEPTUM AOIMKHbI ObiTh 3aHEeCeHbl B Tabnuuy 1;

m) 3aTemM AOmkeH GbiTb 3anyLleH HOBbIV HAGOP onepauuii No nepeuncneHnam h)—j). Ecnu Hanpspke-
Hue OB B nepeyncneHun j) CHoBa NPEBLICUT YCTAHOBMNEHHbLIE U3rOTOBUTENEM Npeaensl paboyero Hanps-
XeHus1 B TedeHue 60 Luknos no nepevncneHusam 1)—38) nepeuncnenus j) (=48 ), To cnocobHocTs OUB, u,
kak cnezcreue, BINP, k otaave u npueMy sHepruu cumtTaeTcsl 6e3B03BpaTHO YTpadYEeHHON U BaTtapeto cuuTalor
JOCTUrLLEN KOHLA cpoKa cryxObl. B NpoTMBHOM Cryyae nocneaoBaTenbHOCTb LIUKIOB, ONUCAHHBLIX B NEPEYnc-
neHuu j), A0rmkHa ObITb NPOAOIMKEHA, NOKA BHOBL HE ByAET NPEeBbILLIEHO NpeAenbHOe 3HAYEHNe, Kak ONUCAHO
B nepeuncneHuu K);

Nn) BLIHOCNUBOCTL GaTapeu, B COOTBETCTBUM C AaHHBIM CLIEHAPMEM MPUITOXKEHUA, ONpeaeneHa YUCnom
3aBEepLUEHHbIX NocneaoBaTensHOCTeN No nepeuncneHnsaMm 1)—38) nepeuncneHus j) A0 AOCTUXEHUA KOHUa
cpoka cnyx0bl B COOTBETCTBUM C NEPEHUCNIEHUEM M);

0) SHEepreTuyeckyo dMEKTUBHOCTL B 3TOW YacTU UCMbITAHUMA HA BLIHOCNIUBOCTb ONPeAensioT B COOT-
BETCTBUM C 7.3 unu 7.4 n 3aHOCAT B Tabnuubl 6 u 7 COOTBETCTBEHHO;

p) BblAeneHve Tenna npu MakcumanbHON TeMNepaType OKpy>XaloLen cpeabl NPy UCMLITAHMSAX HA Bbl-
HOCMMBOCTb ONpeAensoT B COOTBETCTBUM € 7.5 u 3aHocaT B Tabnuuy 10;

q) ecnu B nepeyucneHnn j) nogaepxxaHne C3L, 4OCTUIHYTO C UCMONb30BaHWeM npodung ¢, To Npoaos-
XKUTENbHOCTb UHTErPUPOBAHUSA AOMKHA ObITb aganTMpoBaHa Tak, YTo0bl B HEro nonan XoTs Obl OAMH U3 TaKux
3TanoB 3apsaa ¢ npoduneM ¢ ansa nogaepxxanHus C3U,;

r) N0 3aBepLUEHUN ONpedeneHns 3HepreTuyeckon 3 PeKTUBHOCTM U BbIAENEHMUS TENMa B COOTBETCTBUU
€ 7.3, 7.4 n 7.5 ncnbiTaHWi Ha BLIHOCIUBOCTL NO 6.3 UCNbITAHWE HA BLIHOCIMBOCTL CneayeT BO30OHOBUTL C
nepeuncneHus g). icneltTaHme NpoBOAAT, UTHOPUPYA nepeuncneHns 9) u o), p) u q) Ao Tex nop, noka OB He
Oynet obbaABneH HeobpaTuMo AerpagupoBaBLLMM WUIM MOKa M3rOTOBUTENb Barapen He NPOAEMOHCTPUpYET
06 BbABNEHHBIN UM CPOK Cy>Bbl KOHCTPYKUMK BIP HagexxHol aKkCTpanonsumein BO3MOXHOCTU NpMeMa u oT-
Jadyu aHepruun B Te4eHune gonroro spemeHn Ha OUB.

6.4 VcnbITaHUA HA BLIHOCIIMBOCTL B YCIIOBUAX CIIaXUBaHUSA MUKOB MOLHOCTHU

a) U3roToBUTENb AOMKEH BblOpaTb n onpeaenuts BIP, koTopasa cnocobHa:
1) oTaaBaTb M NPUHUMAThL B TEYEHUE AMUTEMLHOTO BPEMEHU UMMYMbCbl MOCTOAHHONW MOLLIHOCTH
500 kBT kak B 6.4, nepeuncnexue j) B npegenax guanasoHa paboyero HanpspkeHusa 6arapeu, ykasaHHOro
M3roTOBUTENEM W NPKU TENNOBOM PaBHOBECUM MPU TEMNEPATYpPE OKpyKatoLero so3ayxa +25 °C,
2) BblgepXuBaTh TaKkyl nepefavy SHepruM Kaxabli AeHb 0€3 NPeBbIleHUS YCTAHOBMNEHHbIX U3-
roTOBUTENEM MpeaenoB paboyero HanPsHKEHUS;
b) U3roToBuTENbL AOMKEH YKA3aThb, U3 KAKOTO YMCNA N aKKyMynsaToOpOB, MOAYNEN Unu CTEKOB CHOPMUPO-
BaHa Takas BlP;
C) U3roTOBUTENb AOMMKEH yKasaTb Aomo MoLiHocTu 500/n kBT, koTopylo Oyaer otaaBaTb UM NPUHUMATb
TaKoW akKyMynsTop, MoAymnb unu crek B cocrase BIP, ynosneTsopsioLwen ycnosusam no 6.4, nepeducnexme ay;
d) usrotToBuUTENb AOMKEH COOPaTh U3 X TAKUX aKKyMynaTopoB, MOAYMEN Unu CTekoB noaxoaswmin OUB,
UMEIOLLMIA NO MEHBbLLUEN Mepe:
1) 4 akkymynaTopa, CoeANHEHHbIX NOCNEeA0BaTENbHO (TONMbKO B TOM Crydae, Koraa 9T akkymyns-
TOPbI N0 OTAEMbHOCTU KOMMEPYECKU AOCTYMHbI) UNK
2) oauH unu Gonee moaynei, CoaepXalux He MeHee 4 akKyMynsaToOpOB, COEAWHEHHbIX NOCneao-
BaTenbHO UMK
3) oauH cTek, coaepXalluuin o KpaiiHei Mepe 4 NPOTOYHbIX SNEMEHTA, COEAMHEHHbIX NocneaoBa-
TenbHO, U BKNIOYUTL B UX COCTAB COOTBETCTBYIOLUME nepudpepuitHbie yctpoiictea CKY u CBEB;
€) korga HeoBx0AMMO UCMbITaTb HA COOTBETCTBUE HACTOsILLEMY cTaHaapTy CX33 Ha ocHoBe Bartapeu ¢
OTNMYaIoLLMMUCA NapaMeTpamMmu MOLLLHOCTM W/unu 3anaca aHepruu, T0 Takoi BeIBOp SIBMAETCA NPUEMMNEMbIM
npu yCrnoBuW, YTO BCE ApYrue rnornoXeHus OyayT BbIMOMNHEHbl U 9TO OTKINOHEHME 3asiBNEeHO B AOKYMeHTaUuu
UCMbITaHUN;
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f) pakTnueckoe cogepxaHue aHeprum £, kBt 4, B8 OB A0MXHO 6bITb ONpeAeneHo nocne nposegeHns
NMONHOro 3apsija B COOTBETCTBUM CO crneyndurkaumein nM3roToBuTens Ha TepMmnyeckn ypaBHOBelIeHHOW 6aTta-
pee npu TemnepaTtype Okpyxawuwero sosgyxa (25+3) °C npoBefeHnem paspsga C NOCTOSHHON MOLWHOCTbIO
x 500/n kBT 0 AOCTMXXEHUA KOHEYHOrO HanpsXeHusa, ykasaHHoro nsrotosutenem, UKunu npepena paspsaga,
yctaHaBnusaemoro CKY, Tak, 4yTo6bl NONyyYnTb flaHHbIe B COOTBETCTBUMN C TpeboBaHnaAMu 7.2;

n) 3atem OUB poskeH 6biTb MOSTHOCTHLIO 3apsXKeH B COOTBETCTBUU C TEXHUYECKMMMN TpeboBaHUAMN U3-
rotoBuTeNA;

h) nsrotosuTens foMKeH ykasaTb 3HayeHne C3L, B npoueHTax oT (pakTUYEeCKOro cofepxaHus aHepruu,
Kak onpefeneHo B nepeuucnenunn f), n nytn ero goctuxeHus no tabnuue 1,

i) 3aTem OB pgomxeH 6bITb NOABEPrHYT Npu TemnepaType okpyxatwueli cpegbl (25+3) °C HenpepbiB-
HOW mocnepoBaTeNbHOCTU MUMNYNbCOB pa3psgal3apafa, onpefeneHHblX B nepeyncrneHnsax 1)—5), 6e3 npesbl-
LWIEHNA YCTAHOBJIEHHbIX N3rOTOBUTE/IEM MPefesioB No HanpsxeHuto. CnefyeT KOHTPOIMPOBATL U PErMcTpmupo-
BaTb MUHMMa/IbHOE M MakKcumalibHOe Hanps)XeHue 6aTapeun, a TakKe COBOKYMHYI €MKOCTb U 3HEpPruio npu
paspagax v 3apsagax OUB:

1) pa3pag B TedyeHne 180 MUH C NOCTOAHHOW MOLWHOCTbI NPU ypoBHE MouwHOCTKU X-500/n kBT (npumep
NOKPbITUSA NUKa Harpysku yTpom). Mpoduab ncnbiTaHNA Npu 3TOM Takoi, Kak nokasaH Ha pucyHke 13,

2) He oThaBaTb aHepruio B TeyeHne 180 MUH.

Ecnn CKY u/unn CBB 3anuTaHbl HenocpencTBeHHO OT 6atapeu, To 6atapes M B nepuog Takoro oT-
KNlYeHnsa npofoskaeT NuUTaTb yKasaHHble ycTpoiicTBa Ha 3atanax 2 u 4. CooTBeTCTBYylliee KONNYECTBO
noTpe6/eHHON 3Heprun Jo/MKHO ObITb YUTEHO npu pacyeTe apdekTuBHocTn (cm. 7.3 n 7.4),

3) pa3psag B TedyeHne 180 MUH C MOCTOSIHHOM MOLWLHOCTLIO NpU ypoBHE MouHOCTM X-500/n kBT (Hanpu-
Mep, CraaxuBaHue nuka Harpysku B cepeguHe gHs),

4) He oTAaBaTb 3Hepruw B TeyeHne 60 MuH,

5) 3apsag BTeyeHne He 6onee 840 MUH NPU NOCTOAHHON MOLLHOCTM C YypoBHEM He 6onee x-500/n1 kBT npu
OorpaHMyeHUn MakKCUManbHOTO HanpsHXXeHusa n obuieid nogaBaemMoil 3HEpPrun 3HaAYeHUSAMU, YCTAHOBIEHHbIMYU
nsrotosutenemMm. 3a Bpems He 6onee 180 muH H6aTapes AOo/KHA AOCTMYb 3HavyeHusa C3L, yka3zaHHOro M3roTo-
BuTenem. NMapameTpbl 3apsaga fO/KHbI ObiTb 4OKYMEHTMPOBaHbI B Tabnuuye 1,

6) BEPHYTbCA K MepeyncneHnio 1) n BbINOMHWUTL onepauuy no nepeymcnennam 1)—5), 7 pas gnsa no-
cnefoBaTeIbHOTO MOMYYEHUA faHHbIX MO UCMbITAHUAM B COOTBETCTBUM C 7.3, 7.4 1 7.5, CM. TaKXXe PUCYHOK 4;

PucyHok 13 — Mpodunab nporpammbl paboTbl B peXnMe NOKPbITUSA AHEBHbIX MUKOB MOLLHOCTU (CM. 6.4)
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j) ecnu HanpsxeHne OUB B nepevncrnieHum i) NpeBbILUAeT YCTaHOBMEHHbIE U3rOTOBUTENEM Npedensl
pabounx HanpskeHuit, TO cnOCOBHOCTb K oTaaqe u npuemy aHeprun OUB u, kak cneacteue, BIMP cuutaior
yTpayeHHon;

K) uMknMpoBaHue AOMMKHO GbiTb OCTAHOBIIEHO W NPEANPUHSITA NOMbITKA BOCCTAHOBIIEHMSI COCOGHOCTH
OWB K UMKNUPOBaHUIO B COOTBETCTBUMN C TEXHUYECKUMU NPeanMcaHusiMu U3rotosutens. letanu aron onepa-
LM MO BOCCTAHOBMEHUIO BO3MOXXHOCTM XPaHEHWUS BHEPTUN AOMKHbI ObITh AOKYMEHTMPOBAHLI B Tabnuue 1;

I) 3aTem gormkeH GbITh 3anyLUEH HOBbIM HAGOP onepauunii No nepeYncneHnsam g)—i). Ecnu HanpsbkeHue
OWB B nepeyncrneHmn i) CHoBa NPEBLICUT YCTAaHOBMEHHbIE M3FOTOBUTENEM NPeaenbl paboyero HanpsXKeHus B
TEYEHNE CEMU LIMKIIOB nepeyuncneHuin 1)—5) nepeuncnenus i) (=1 Hegens), To cnocobHoctb OUB u, kak cnea-
cTBue, BIP k oTaave u npuemy sHeprum cumtatotr 6€3B03BPATHO YTPaYeHHON U BaTapeto paccMaTpuBaloT Kak
JOCTUTLLYIO KOHLA CBOEro cpoka cnyxObl. B npoTuBHOM cnyvae nocnegoBarenbHOCTb LIMKII0B, OMUCAHHLIX B
nepeyncneHnn j), 4OmKHa ObITb MPOAOIKEHA, NMOKA BHOBbL HE OyAEeT NPEeBbLILLEHO NpeernbHOe 3HaYeHue, Kak
OnMcaHo B NepeYncneHnm iy;

m) BbIHOCNUBOCTL BaTtapen B COOTBETCTBUM C AaHHbIM CLIEHApUMEM NPUMOXEHUSA ONpeaensioT YUCNIOM
3aBEPLUEHHbIX MOCNEA0BATENbLHOCTEN nepevncnennii 1)—>5) B nepeuncrieHnu i) 40 AOCTMKEHNA KOHLA cpoka
cny>x0bl B COOTBETCTBUM C NEPEUNCNeHneM l);

n) aHepreTu4eckyo dPPEKTUBHOCTL B 3TOW YACTU UCNbLITAHUIA HA BbIHOCIMBOCTb ONPEAENAIOT B COOT-
BETCTBUMW C 7.3 unu 7.4 n JOKYMEHTUPYIOT B TAbnuuax 6 u 7 COOTBETCTBEHHO;

0) BblAeneHne Tenna npu MakcumanbHON TemnepaType OKpyXaioLleh cpeabl NPU UCNbITAHUAX HA Bbl-
HOCNMBOCTb ONPEAEnsIoT B COOTBETCTBUM C 7.5 M JOKYMEHTUPYHOT B Tabnuue 10;

p) No 3aBepLUEeHUM onpeaeneHnsa aHepreTu4eckon apdPeKTMBHOCTU U BblAENEHUS TENNA B COOTBETCTBUU
C 7.3—7.5 B uCnbITaHUsIX HA BbIHOCMMBOCTb NO 6.4, UCNbITAHNE HA BbIHOCMMBOCTL Cneayer BO306GHOBUTL HA
nepeyncneHun g). MicnbitaHne NpoBOANAT, UTHOPUPYS NepedncneHus 6), n) u o) Ao Tex nop, noka OUNB He By-
aeT 06bsABneH HeobpaTUMO AerpaanupoBaBLUMM I NOKA U3TOTOBUTENL BaTapeu He NpoAEMOHCTPUPYET 00b-
SIBMEHHbIA UM CPOK Cny>x0bl KOHCTpyKuuu BIP HagexxHOM aKkcTpanonsAumei BO3MOXHOCTM NpUeMa U oTaaquu
3HEpPrun B TeYEHUe JONroro Bpemenn Ha OUB.

6.5 VcnbiTaHUsA Ha BLIHOCIIMBOCTb NPy paboTte ¢ BpeMeHHbIM CABUIOM Arisl (hOTOINEKTPUYECKUX
cucrtem (P3C)

Ycnosus UcnbiTaHus cneayioLyume:
a) N3roToBUTENb AOIDKEH BbiOpaTh U onpeaenutb BINP, koTopas cnocobHa:
1) npuHuUMaTb (POTOINEKTPUYECKYIO SHEPINIO B AHEBHOE BPEMSA C NOCTOAHHON MOLLIHOCTbLIO Nubo
3 1 1,5 kBrt, nu6o 30 u 15 kBT, Kak B nepeuncneHnm j) (CM. Huwxe, a TaKkxke pucyHok 12) B npeaenax ama-
nasoHa paboyero HanpspkeHusi baTapeu, ykazaHHOro M3roToBUTeNeM, M NPU TENNOBOM PABHOBECUU NPU
TeMmneparype okpyxatowero sosgyxa +25 °C;
2) otaasaTh 3anaceHHylo (hoTOINEKTPUHECKYIO SHEPTUIO C NOCTOSHHOW MOLUHOCTLIO 3 unu 30 kBT 1
3) BblgepxmBaTh Takylo nepeaady SHeprun Kaxabii AeHb 6€3 nNpeBbiLeHUsA YCTAaHOBIEHHbIX U3-
rotoBuTENEM NpeaenoB paboyero HaNPSHKEHUS,
b) nsrotoBuTenb JOMKEH yKa3aTh, M3 KAKOrO YUCNA N akKyMynsiTOpOB, MOAYIIEN UMK CTEKOB CHOPMUPO-
BaHa Takas BrP;
C) U3rOTOBUTENb AOIDKEH YKa3arb A0nio mowHocTu 3/n n 30/n kBT, koTopyio ByaeT oTaaBarb unu NPUHUMAaTb
TaKoW akKyMynsirop, Moayrnb unu crek B coctase BINP, ynosnersopsioLuei ycnosusim 6.5, nepeuncnexue aj;
d) nsrotosutens AoMmkeH cobparb U3 X TakMx akKyMynAaTOpPOB, MOAYNeE unu ctekos noaxoaawmii OUB,
UMEIOLLMI NO MEHbLUEN Mepe:
1) 4 akkymynaTopa, CoeAMHEHHbIX NOCNEA0BaTENbLHO (TONbLKO B TOM Cry4ae, Koraa Tu akkymyns-
TOPbl N0 OTAENLHOCTU KOMMEPYECKU AOCTYMHbI), UMK
2) oavH unu 6onee Moaynein, cogepXkalmx He MeHee 4 akKyMynsiTopoB, COEAUHEHHbIX NOCNe/0-
BaTenbHO, UNn
3) oawH crek, coaepxaLLuii N0 KpanHeil Mepe 4 NPOTOYHLIX ANIEMEHTA, COeAUHEHHBIX NOCNEe10Ba-
TenbHO, — W BKIIOYUTb B UX COCTaAB COOTBETCTBYIOLME nepudepuiiHoie ycrponcrsa CKY un CBB;
€) Koraa HeobXxoAUMO UCNLITAaTh HA COOTBETCTBUE HAcTosILLEMY cTaHAapTy CX33 Ha ocHoBe BaTtapeu ¢
OTNMYAIOLLIMMUCA NapaMeTpamMu MOLLIHOCTU M/Unu 3anaca dHepruum, TO Takon BbiGOp ABNSIETCA NPUEMINEMbIM
npu yCNoBUK, 4YTO BCE ApPYrue NnonoXXeHus1 OyayT BbIMOMHEHbI U 3TO OTKNOHeHue OyaeT 3asBNeHO B JOKYMEH-
TauUun UCNbITAHWUN;
f) pakTnueckoe copepxanue aHeprum E, kBr-4, B OUB AomkHO GbiTb ONpeaeneHo nocrne npoBeaeHus
MONHOro 3apAaAa B COOTBETCTBUM CO cneumdukaumei u3rotoBuTens Ha TEpMUYECKU ypaBHOBELLIEHHON GaTa-
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pee npu TemnepaTtype okpyxatwu,ero Bosgyxa (25+3) °C npoBegeHuem paspsfa ¢ NOCTOAHHOW MOLWHOCTbIO
3/n n 30/n kBT go pgoctuxeHuns UK yka3aHHOro nm3rotoButenem, unu npegena paspsfpa, ycraHaBiMBaemoro
CKY, Tak, 4yTo6bl MONYy4YNTb AaHHbIE B COOTBETCTBUN C TpeboBaHuAMK 7.2;

) 3atem OWB gonxeH 6bITb MONHOCTHIO 3apPsXXeH B COOTBETCTBMU C TeXHUYECKAMU TpeboBaHUAMMN n3-
roToBUTENS;

h) OB ponxeH 6bITb paspsaAxeH A0 Takoro 3HayeHuss C3LL, 4Tob6bl OH MOr B NOBTOPAKLWNXCA pexunmax
oTAaBaTb WAW NPUHMMATbL MOPLMUM MOLLHOCTM U 3HEpruu 6e3 npesbllleHns YyCTaHOB/IEHHOTO U3roToBUTENEM
Avana3oHa paboyero HanpsXeHus;

i) N3roToBUTENb AOMXEH yKa3aTb 3HavyeHne C3L, v nyTn ero goctmxeHua B tabnuue 1;

j) 3aTem OWB ponxeH 6bITb NOABEPTrHYT NpuM TemnepaTtype okpyxawuwei cpenbl (25+3) °C HenpepbiB-
HOW nocnepoBaTenbHOCTW MMMYNbCOB pa3psapjal3apaga, onpefeneHHbIXx B nepeyuncneHuax 1)—5). Cnegyert
KOHTpONMpOBaTb WM PerucTpuposaTb MUHMMAa/SIbHOE U MaKCUMa/ibHOe HanpsXxeHue b6artapeun, a Takxe COBO-
KYMHYI0 eMKOCTb W 3Hepruio npu paspagax n sapsagax OUb:

1) 3apsg B TeyeHune 240 MWH NPU MNOCTOSIHHOM MOLWHOCTM Ha ypoBHe x-3/n unu x-30/n kBT (aKkTuBHas
hasa coxpaHeHuss hOTO3INEKTpUUYeckow aHepruu). NMpodunab McnbITAHUA NPUM 3TOM TaKOW, Kak nokasaHo Ha
pucyHkax 14 u 15,

2) 3apsf B TeyeHue 120 MUH Npu MOCTOSIHHOW MOLWHOCTM npu ypoBHe 0,5-x-3/n unu 0,5-x-30/n kBT (ak-
TUBHasA (hasa coxpaHeHUss POTOIIEKTPUYECKOWK IHEPTUN),

3) BbiAgepxka B TeyeHne 60 MUH 63 NONYYEHUSA UAN OTAAUN IHEPTUN.

MpumevyaHue — [ByxcTyneHuatblii Bug ®3 npoduas COXpaHeHWs 3Hepruy NOCTOSIHHOW MOLYHOCTU YacTUYHO
oTpaxaeT KO/10K0/1006pa3Hblii Npouib 3HEPreTUYECKOTO BbIXOAA COMHEUYHbIX 6aTapeii B TeueHne AHs.

Ecnn CKY u/mnn CBB 3anuTaHbl HenocpeACTBEHHO OT 6atapeu, To 6atapes 1M B nepuos Takoro OTK/LO-
YyeHWs NpofonxaeT NUTaTb yKka3aHHble ycTpolicTBa Ha aTane 3. CooTBeTCTBYyKL,ee KONMYecTBO noTpebneH-
HOW 3Hepruy JO/MKHO 6bITb YYTEHO Npu pacyeTe ahpPekTuBHocTM (cm. 7.3, 7.4),

4) pa3psaf ¢ NOCTOSSHHON MOLWHOCTbIO NPU YpOBHE MOLWHOCTK X-3/n nnn x-30/n kBT go gocTuxeHns ycTa-
HOB/NIEHHbIX M3rotoBuTenem 3HavyeHuii UK C3L,, aHeprun unu paspsagHoOi eMKOCTW, NOMYYEHHbIX Npu paspsage
(ucnonb3oBaHue 3anaceHHol ®3 aHepruu), nocne yero 6atapes BHOBb MOXET MPUHMMATb B TeYeHWe AHEeB-
HOro BpeMeHun ®3 3Hepruio ¢ A/INTENBHOCTLIO M YPOBHEM MOLWHOCTU, ONpPeAeNeHHbIMU B nepeyncieHunsax 1) un
2). 9T napameTpbl paspafa A0/KHbl 6bITb JOKYMEHTUMPOBaHbLI B Tabnuue 1,

5) npu npepbiBaHUM 3apsaja no nepevyncneHnio 4) He nosaydvaTb U He oTAaBaTb IHEPTUIO B OCTaBlUeecs
00 1440 muH (24 4) Bpems, cocTaBnswlee ANUTENbHOCTb LMKNa,

6) BEPHYTbCA K nepeyncneHunto 1) n BbINOMHUTL Onepauuun, onucaHHble B nepeyucnenuax 1)—5), 7 pas
ONnA nocnefoBaTesibHOrO NOJIyYeHUA AaHHbIX NO UCNbITAHWAM B COOTBETCTBUM € 7.3, 7.4 n 7.5, CM. Takxe pu-
CYHOK 4,

E°2g 3

-1

-4
Bpems, MuH
PucyHok 14 — Tlporpamma CyTOYHOrO pexuma C BpEMEHHbIM CABUTOM A1 (DOTO3NEKTPUUYECKUX CUCTEM
B COOTBETCTBUN C 6.5 — pexum 3 kBT
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XTK (OO0

oo

=,

Bpems, MuH

PucyHok 15 m mllporpamMmma CyTOYHOrO pexuma C BPpEMEHHbIM CABUIOM AN POTO3NEKTPUYECKUX CUCTEM
B COOTBETCTBUMN C 6.5 — pexum 30 kBT

k) ecnn HanpsaxeHne OWB B nepeuyncneHun j) npesbillaeT yCTaHOBMEHHbIe WU3rOTOBUTENEM npefensbl
pabouymnx HanpsXeHuit, ToO CNOCOBGHOCTbL K oTAaye u npuemy aHeprunm OWB u, kak cnepcteue, BMP cuutatoT
yTpayYeHHOW;

) uMKNMUpoBaHue [O0J/IKHO OblITb OCTAHOB/IEHO W MPeAnpPUHATA NOMNbITKA BOCCTAHOB/IEHUSA CMNOCOGHOCTH
OWB K UMKINPOBAHWNIO B COOTBETCTBUM C TEXHUYECKMMWU NpefnucaHnaMu msrotosutens. fletann aToik onepa-
LN NO BOCCTAHOB/IEHNIO BO3MOXHOCTU XPAHEHUA 3IHEPIUn [OJ/DKHbI ObiTb JOKYMEHTUpPOBaHbI B Tabnuue 1;

T) 3aTeM f[0/XeH 6bliTb 3anyuieH HOBbI Habop onepauuii, nepeuyucneHue j). Ecnn HanpsxeHne OUB
B NepeynciieHnn j) CHoBa NPEBbLICUT YCTAHOB/EHHbIE U3roTOBUTENEM npegenbl paboyero HanpsXeHus B Te-
yeHue 7 UUKNOB nepeyuncneHnin 1)—5) nepeuncnenns]) (1 Hepens), To cnoco6HocTb OUB u, kak cnepcTeune,
BMP k oTgaye u npuemy 3Hepruym cymTaloT 6€3BO3BPATHO yTpayeHHOW W GaTapel paccMaTpuBalT Kak [0-
CTUTWYIO KOHLA CBOEro cpoka cnyx6bl. B npoTuBHOM cnyvyae nocrefoBaTesibHOCTb LMKIO0B, OMUCaHHbIX B
nepeuyncneHumn j), 4omkHa 6bITb NPOAO/KEHA, NOKa BHOBb He GyAeT NpeBblWeHO NpeAenbHOe 3HayYeHune, Kak
onucaHo B NepeynciieHnmn K);

n) BelHOCAUBOCTb OWB B COOTBETCTBUM C [aHHbIM CLEHapuem MPUIOXKEHUA onpefensiT YNCIOM 3a-
BEpLEHHbIX MocrefoBaTesibHOCTEN nepeuyncneHwini 1)—5) nepeuncneHus j) A0 AOCTUXEHUS KOHLA cpoka
cnyx6bl B COOTBETCTBUM C NEpPeyYnUCcieHnem T);

0) aHepreTMyecky 3(pdeKTUBHOCTb B 3TOW YaCTU WUCNbITAHWIA Ha BbLIHOCAWBOCTbL ONpPefensitoT B COOT-
BETCTBUU C 7.3 UNn 7.4  AOKYMEHTUPYIOT B Tabnuuax 6 n 7 COOTBETCTBEHHO;

p) BbifeneHne Tenna nNpu MakcuManbHOW TemnepaType OKpyXallieid cpefbl NPU WCNbITAHUSAX Ha Bbl-
HOCNMBOCTb ONpefenstT B COOTBETCTBUM C 7.5 1 fOKyMeHTupyT B Tabnuue 10;

q) no 3aBepLleHnn onpegeneHns aHepretTnyeckoli adh@eKTUBHOCTA M BbifeNeHNs Tenna B COOTBETCTBUM
¢ 7.3—7.5 B ucnblTaHNAX Ha BbIHOC/AUBOCTb MO 6.5 ucnbiTaHWe Ha BbIHOCNMBOCTbL CliefyeT BO306GHOBUTL C
nepeuncneHua a). MicnelTaHne NpoBOAAT, UTHOPUPYA NepeuncneHns 6), o) u p) 4o Tex nop, noka OB He by-
AeT 06baABNeH HeobpaTuMo AerpagvpoBaBLlLIUM UM MOKa U3roToBuTeNb 6aTapen He NPoAeMOHCTpUpyeT 06b-
ABJIEHHbIA UM CPOK CNYX6bl KOHCTPyKUMM BMP HapexHoW akcTpanonsuueli BO3MOXHOCTM nMpuema W oTAauun
3Heprun B TeyeHue pgonroro spemeHun Ha OUB.

7 CBoliicTBa 6aTapei n 3/1eKTpUUYeCcKne xapakTepmcTmMKu

7.1 [eknapauusi CBOWCTB CUCTEMbI

Ocob6eHHocT BIMP 1 OVB gna ncneiTaHuii no 6.2—6.5, ykaszaHHble N3TOTOBUTENIEM UMW ONpeAeeHHble
3KCMEepPUMEHTaNbHO, JOKYMEHTUPYIOT C COOTBETCTBYIOLLE TOYHOCTbIO B Tabnuuyax 1—4.
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Tabnuya 1— CBogHble AaHHbIE aNeKTpUYeckux xapakrepucTuk BINP 1 OMB npu ncnbiTaHUAX Ha BBIHOCITMBOCTD

HaumeHoBaHue xa PaKTEPUCTUKN

OBo3Ha4eHue K
ed. N3MepeHuit

3HaueHns gna obpasuoB BaTtapel npu ucnbITaHUU No

6.2

| 6.3

| 6.4 | 65 | 65

npw AeknapuposaHHoil Pgnp KBT

500—1000 | 180—360 | 500 3 | 30
CogepxaHue SHeprun npu ykasaHHoOM ypoBHe Pgrp kBT
moLyHocTu BrP
Egpp KBTY
CoctaB BlMP: 4ncno akkymynsaTopoB, Moaynewn n, wWwr.
UK CTEKoB
Coctae OUB: x:1/n akKkymynaTopoB, mMoayneu X, WT.
WnK CTeKoB
OnucaHne MeToAa AOCTUXKEHMWS MOSHOro 3aps- —
Aa ONb
Paboyee HanpsikeHue OUB Uy B
UMaKC' B
MoLHOCTb U dhakTUdeckoe cofepxaHne sHep- P, kBT
rum B OUB npu paspage B COOTBETCTBUU C 6.X,
nepeuyncnenue f), n 7.2 npu TemnepaType oKpyxa- E, kBry
toweit cpefbl (25+3) °C go 3HadeHus U, vnu go
K U,B
3HaveHuA, yctaHaBnusaemoro CKY K
Ucky: B CKY
Ha/Het
Yneno UMKNOB Ha BBIHOCAMBOCTbL MO MEpeYnc- N
neHuam i) unu j), selnoniHeHHoe OUB o goctuxe-
HUSI NpefenoB, YyCTAHOBIIEHHbIX B NepeYNCrIeHUsIX
[) nriv m)
3HadveHne C3L| OUB oT dhaKkTuyeckoro cogep- C3L, % H/n
XaHUS 3Heprum n cnocobbl ee nopfepxaHus B
MCMbITAHUM Ha BLIHOCTIMBOCTB Mo 6.2, 6.3 n 6.5 8 | Ecay, KBTY
TeYeHWe BpeMeHu Mpodmnb
(a, bunu c)
MapamMeTpbl Npoduna a npu UCnonb3oBaHUW a, kBt H/n H/n H/n
ero B npoueaype nogaepxanua C3L, ncnonebsye-
Mol B 6.2, nepeuncrieHus 8) u j), u B 6.3, nepeumnc-
neHus 8) u j), pekoMeHA0BaHHON U3roToBUTENEM
MapameTpbl npocduna b npu ucnonbsosaHuu t, MWH H/n H/n H/n
ero B npoueaype noaaepxanua C3L, ncnonbaye-
MoW B 6.2, nepedncnenus 8) u j), n B 6.3, nepevunc-
neHus 8) 1 j), peKOMeHA0BaHHO U3roToBUTENEM
MapameTpbl npoduna ¢ Npu UCNONb3OBaHWUM K, uukn H/n H/n H/n
ero B npoueaype noagepxanHua C3L|, ncronsye-
Moii B 6.2, nepeuncnenus 8) u j), n B 6.3, nepeumc- P, kBt
neHus 8) 1 j), peKoMeH0BaHHOR U3roToBUTENEM
t, MUH
MapameTpel 3apsaa npu pabote B pexume no- C3L, % H/n H/n H/n H/n
KpbITUS MUKOB MOLLHOCTM NO 6.4, nepedncriexue i),
PEKOMEH0BaHHbIe U3rOTOBUTENEM P, kBt
t, MUH
UMaKC’ B
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3HaveHuA ans obpasuos baTapei Npu UcnbITaHUM No

O6o3HaueHne n 62 63 64 65 65
HaumeHoBaHue XapaKTepUCTUKU v
€A sMepenmt NPV AeKknapupoBaHHoil Py, KBT
500—1000 | 180—360 | 500 | 3 | 30
MapameTpbl paspsfga npu paboTe B pexume C3u, % H/n H/n H/n
paboThl ¢ BpeMmeHHEIM caBurom and ®3C no 6.5,
nepeducnenns 4) u j), peKkoMeHAOBaHHLIE N3roTo- E, kBTy
BUTENeM C, Ay
U.B
MeToa BoccTaHoBneHus crnocobHoctu OUB K OnucaHue
XpaHeHwWto 3apsga no 6.x, Ncnonb3yemelil B nepe-
yucneHnsx k) unm |y n ykasaHHblid UsrotoBuTenem
Yucno OMB ana menbiTaHUin Ha BbIHOCNUBOCTbL N, wrt.
1 onpegereHune pabodnx xapakTepucTuk
Hanuune cootetcTBytoweit CKY w/wnn CBB — Na/Het

ans ynpaeneHus OB

MpuMeyaHune — H/N — ucnbiTaHNe He NPOBOAAT.

Tabnuya 2— CeogHble faHHble dU3nyecknx xapakrepuctuk BMNP

B3HauyeHua ans obpasuos 6aTapeit NpU UCNbITaHUM No

6.2 6.3 6.4 65 65
HaumeHoBaHue XapakTepUCcTUKn
npw AeKnapupoBaHHOW Pgrp, KBT
500—1000 | 180—360 500 3 30
Hanwnune cooteeTeTtBytoWEen CKY nunn CEB ansa ynpasnenus BINP Ha/Het

Mnowaab npoekynn BIP ¢ yctaHoBneHHbIMKU CKY n CBB, M2

Bec BIP ¢ ycraHoBneHHbiMu CKY u CBB, kr

Buicota BINP ¢ yctaHoBneHHbiMu CKY 1 CBB, M

Ta6nuya 3 — CeogHoe onucaHue BINP

HanmMeHoBaHWe xapaKTepUCTUKM

B3HaveHuA Ans obpasuos baTapeii Npu UcnbITaHUM No

6.2 | 6.3 | 6.4 | 6.5 6.5
npu AeknapupoBaHHoi Pgpp, KBT
500—1000 | 180—360 | 500 | 3 30

GJ'IeKTpOXI/IMI/I‘-IeCKaFl cucrtema

HasHaueHne

MaroToBuTENb

Bepcvm MCNONHeHUA, BKNo4aaA nporpaMmmHoe obecneyeHne

JononHuTensHas MHopMauus
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Tabnuya 4 — CsogHoe onucanne OB

OWB anga ucnblTaHuin no

OnucaHue, JONOMHUTENbHBIE CTPaHNULbI

6.2

6.3

6.4

6.5 — 3 kBT

6.5 — 30 kBT

MpumedyaHune — OnucaHue AomkHO obecnevmBaTe NOHUMaHUE KOHCTPYKTUBHBIX 0COBEHHOCTEW 1 XapakTe-
puctuk ONB, nossonstoLLee sKcTpanonmpoBaHue ero pabo4unx xapakrepuctuk Ha BIrP.

7.2 OnpepeneHue coaepXXaHUA IHEPrun NpuU TeMNepartype oKpyxarouwen cpegbl +25 °C

OnpeaensioT 1 A0KYMEHTUPYIOT 3Ha4YeHust pabounx xapaktepuctuk OB, BbiAEpPXXaHHOrO Npu Temne-
paType okpyxawulen cpeabl (25+3) °C. 3TM AaHHbIE NONy4yaroT NOMYTHO NPU NPOBEAEHUU UCMNbITAHUMI NO

6.2—6.5 1 nepeuncnenumio f).

MonyyeHHblE AaHHbIE 3aHOCAT B Tabnuuy 5.

Tabnuuya 5— CBofHble AaHHble pabounx XapakTepUCTUK NP paspsiie ¢ NOCTOSHHOWM MOLLHOCTLIO NpU TeMnepaType

oKpyxatoLlen cpegbl (25+3) °C

HaumeHoBaHMe xa PaKTePUCTUKU

O6Go3HayeHue un
ell. UsMepeHuin

3HaveHWA ans o6pasuos GaTapel Npy UCnbITaHWK Mo

6.2 | 6.3 | 6.4 | 6.5 | 6.5

npu AeKnapupoBaHHoi Pgqp KBT

YeHus, yctaHasnusaemoro CKY

500 180 500 3 30
MoLyHocTb 1 hakTU4Yeckoe cofepxaHue aHep- P, kBT
rum B OB npu paspsge B COOTBETCTBUU C B.X,
nepeuncnenue f), n 7.2 npu TemnepaType oKpy- E, kBTy
xatower cpeabl (25¢3) °C fo sHaveHusi U, unu
[0 3Ha4YeHunsA, ycTaHaBnmeaemoro CKY U, B
CKY
(da/HeT)
U, B
HanpspkeHWe pa3oMKHYTOW Lenu MOfHOCTbIo B
sapspkeHHoro OUMB nepep paspagoM MNOCTOSAH-
HOW MOLLIHOCTBLIO NpU TeMnepaType oOKpyXatoLen
cpegbl (25+3) °C
KoHevHoe HanpsxeHue paspsga OB U, B
HanpsbkeHune Ha knemmax OUMBE nocne 10 % B
MPOAOMKMTENBHOCTN pa3psAa npu MOCTOSAHHON
MOLLHOCTH
HanpspkeHune Ha knemmax OUMB nocne 50 % B
MPOAOMKUTENLHOCTU paspsaa npu MOCTOAHHON
MOLLHOCTH
Tok nocne 10 % npogomKUTENBHOCTM paspsga A
MpW NOCTOSAHHOW MOLLHOCTH
Tok npu AOCTMKEHUM 3Ha4eHua U, nnu 1o 3Ha- A
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OkoH4YaHne Tabnmupl 5

3HaueHVs 4115 06pasLoB Garapeit Npy UcnbITaHUM No

HavmeHoBaHVie xapakTepucTukm ObosHavexme 1 o2 o3 o4 o5 oo
€A VISMEpEHUit npu geknapvposaHHol PEMP kBT
500 180 500 3 30

O6wan ANnMTenbHOCTb paspsaga npu NocTosH- MWUH
HOW MoLlHOCTU A0 3HayveHnsa UKwnm po 3Hauve-
HUA, yctaHasnmsaemoro CKY

PakTnyeckan asHeprus, nosyyeHHas ot OUB £, KBTy
npu paspsage

PakTnyeckass emMKocTb, MosiyyeHHasa ot OUB Ay
npu paspsge npu onpefeneHun copepxaHus
dhakTuueckoi aHeprum

7.3 OnpepeneHne aHepreTmyeckoih achpekTUBHOCTU Npu TemnepaType okpyxatwuwei cpegbl
(25+3)°C

OHepreTnyecky 3PP eKTUBHOCTb XpaHeHns aHeprun OWB onpefensaT npu Temnepatype OKpPyXat-
wei cpeabl (25+3) °C 1 AOKYMEHTUPYKT. DTN AaHHble MONyyalwT NONYyTHO NpuU MPOBEAEHUM UCNbITAHWI NO
6.2— 6.5 HaunHaa c nepeuncnenuns a) v yepes 840, 210, 7 n 7 unknos no 6.2, 6.3 n 6.5, nepeuncnexunel), nau

no 6.4, nepeyncneHne i), COOTBETCTBEHHO.
McnbiTaHusa nposoaaTt ¢ ONB n ero nogcucremMamMmm, CXeMaTUYHO M306paXeHHbIMU Ha pPUCYHKe 16.

Cuctema . °
ynpas/ieHns 7'=(2543) °C
6atapeeii
b->- CKY/BKY
BTy
Bcnomora- -
TeflbHble
M3meputens cncTemel
BHELLUHEWN aHeprum CBB
8 ) OnemMeHTbl, Mogynn
nofaHHoN Ha WIN CTEKN
CKY/CBEB
M3meputens
3Hepruu,
noAaHHoW ans
nposefieHVsa 3apsgia
1 NONYYEHHOM
npv paspsge
Cuctema
npeobpa3oBaHus
3Heprum

1]

PucyHok 16 — CxemMaTu4yHOe MpeacTaB/EHUE PACMONOXEHNUSA ABYX TOUEK U3MEPEHUS IHEPTUU
(k BCnoMoraTesibHbIM CUCTEMaM U 3Heprum k u oT OUB) npu onpeaeneHnn 4
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KoacbduumeHT adh(peKTMBHOCTU XPAHEHUSA BHEPTUM 1| — OTHOLLIEHUE NOSIE3HOW 3HEpruu nNpu paspage
(pa3HOCTb MeXy KONUYECTBOM SHEPruu, OTAAHHON NpU pa3page, u SHepruu, noTpebneHHon BCrnomorarernb-
HbIMu cuctemamun CKY/CBB npu pa3psage) u o6uuei aHeprum 3apsiga (CyMMa KONu4yecTa 3Heprum, UCNonb30-
BaHHOW HEMOCPEACTBEHHO Ha 3apsf, U KONMYecTBa SHepruun, NoTpebneHHoW BCnoMoraTenbHbIMA CUCTEMamMu
CKY/CBB na craguu 3apsina) onpeaensioT no hopmyne

n= EBbIX. — Epasp. B EBCI'I., pasp. (1)
EBX. Eaap. - EBcn., 3ap.

3TO 3Ha4YEeHWEe paccynUTLIBAIOT N0 3HAYEHUAM B Ha4ane u B KOHLE UCTbITAHWUSI HA BBIHOCIMBOCTb, YTOObI
0TCNeAuTb BOSMOXHbIE U3MEeHEHUSA 3PDEKTUBHOCTU, M NPUMBOAAT B Tabnmue 6.

Tabnuua 6— CBogHble faHHbIe N0 3HEPreTUYECKOW 3PEKTUBHOCTU B UCTILITAHUAX Ha BEIHOCIIMBOCTL NpU TeMnepa-
Type oKpyxaroLlern cpeabl (25+3) °C

3HaueHuns ans obpasuos GaTapelt Mpu UCNbITaHWA Mo

OBosHaueHe 1 6.2 | 6.3 | 6.4 | 6.5 | 6.5

el. UsMepeHui

HaumeHoBaHue xapakTepucTuku
npu AeknapupoBaHHoi Pgpnp KBT

500—1000 | 180—360 500 3 30

JeknapupoBaHHOE YNCMO LUKITOB B UCMbITAHUU
Ha BbIHOCMMBOCTL W onpeaeneHun n no 6.2, 6.3, N 840 210 7 7 7
6.4, 6.5, nepeuncneHune i) unu j)

Yneno Uuknos, 3auKCMpoBaHHOE Npu UCNbITa- N
HWM Ha BbIHOCMMBOCTL U OMpefeneHun n

KonunyectBo 3Hepruu, notpebneHHoe CKY wu KBT-y
CBEB OVWB, B TedeHne 3adpmKCUpOBAHHOrO Yucna
LMKIIOB MO NEepeYnCreHuto i) unu j)

KonuuyecTBo 3Heprum, Mcnons3oBaHHOW Ha 3a- KBT-y
psn OUB B TedeHue 3adhUKCMPOBAHHOrO 4ucna
LMKIOB MO MEPEYUCIEHMIO i) UNHK j)

KonunuyecTBo aHepruu, Nony4eHHoON Npu paspsge KBTY
OWE B TeYyeHWe 3ahUKCMpPOBAHHOMO YUCNa LMKIoB
no Nepe4vncneHuto i) unm j)

3HaveHue 1
- B Ha4arne ucnbiTaHuii;
- B KOHUe ucnbelTaHuid, cMm. popmyny (1)

MpumedvaHune — lNokasaTenu sHepreTudecko 3PPEKTUBHOCTU cBA3AHbI ¢ 3PPEKTUBHOCTLIO ANEKTPOXUMU-
YeCKOW peakumu BO BpeMs paspsiaa U 3apsaa, sHeprueid, noTpebnaemoi BcrnomMoratenbHbIMU YCTPOUCTBaMu, U cTpaterven
3apsgKku, ncnonekayemMoit ans noaaepxanusi ipebyemoit C3L| 6atapen.

7.4 OnpepeneHue 3HepreTU4eckon 3(P@PeKTMBHOCTU NPU MUHUMANbLHON N MaKCUMarbHON
TeMnepartype okpyxaiowen cpebl

OHepreTuyeckyto aheKkTUBHOCTb XpaHeHus aHepruu OUB onpeaensaioT NpM MUHMMAarnbLHOM U MaKCH-
MarbHOI TeMNepaType OKpyXKalolleW cpeabl, yCTAaHOBNEHHOW M3roToBUTENEM, Npu KOTOpon Garapes pabo-
TocnocoBHa. 3TU AaHHbIE NOMNYYaloT NOMYTHO NPU NPOBEAEHUU UCTIbITAHMI NO 6.2—6.5 HaunHasa ¢ nepeyuc-
nenus g) u yepes 840, 210, 7 u 7 yuknoB no 6.2, 6.3 u 6.5, nepeuncneHue j), unu no 6.4, nepeuncrneHue i,
COOTBETCTBEHHO.

Mony4yeHHble AaHHbIe 3aHOCAT B Tabnuuy 7.

a) OMB, Bknovas BO3MOXHbIE BHELLHME 0ObEMbl dNEKTPONUTAa, A0 HaYana UCnbiITaH LUKNUPOBaHUEM
[OMXKHbI ObIThb BblAEPKAHbI NPW 3a4aHHON U3rOTOBUTENEM MUHUMANBLHON TeMNepaType OKpyXatoLLei cpefbl ¢
[10NYyCTUMbIM OTKIMOHEHWEM B npeaenax £3 °C B TeveHue (24+1) 4. 310 MOXeET ObITb AOCTUTHYTO Pa3MeLLEHN-
em OUB B kamepe € perynupyemon TeMnepaTtypoin U NpUHYANTENbHOW BO3AYLUHOW KOHBEKLMEN UNU ApYTMMU
3KBWBANEHTHbLIMWU CPeACTBaMU.
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Ecnu TemnepartypHble orpaHudeHnsl OTIMYarTCs OT 3HAYEeHWIA, AOMYCTUMbIX NPY 3apsae Unu paspsaae,
BO3MOX€EH BbIOOP 3HAYEHUs, noaxoasaLLero ans 06oux ycroBui;

b) Haxogawwmiica BHYTpu kamepbl OMB, HauMHasA ¢ nepedYncneHns g), nogsepraot LMKnam UCnbITaHui,

C) B TedeHne Tpebyemoi nocneaoBaTenbHOCTU LMKMOB NO NEepPevYUCcneHmnsaM i) unm j) ycnoeus crabu-
nmsaummn C3L noanexar agantayum Tak, YTobbl YCTAHOBIEHHbIN M3roToBUTENEM ypoBeHb C3L| aocturancs
U NoaaepXmMBarncs Takke Mpu HU3KON TeMmmnepaType OKpy»awLuen cpefbl. TU YCNoBUA LOKYMEHTUPYIOT B
Tabnuue 8;

d) no 3aBepLueHUK UCnbITaHU Npu HU3Kow Temneparype OB AomkeH BbiTb MOMHOCTLIO 3aPSIXKEH B CO-
OTBETCTBUM CO cneuupmnkaumamm n3rotopuTens;

e) OUB, BknoYas BOSMOXHbl€ BHELLUHUE 00beMbl SNEKTPONNUTa, 40 Hayana UCNbITaHWI LMKIIMPOBAHNEM
[JOMKHbI ObITb BblAepKaHbl MPU 3a4aHHON U3rOTOBUTENEM MakCMMaribHON TemnepaType OKpy><atoLlen cpeabl
C AOMYCTUMBLIM OTKNIOHEHMEM B npegenax +3 °C B TedeHune (2411) 4. 3T0 MOXET ObITb JOCTUTHYTO pasMeLle-
Huem OUB B kKamepe ¢ perynupyemMoii TeMnepaTypoi u NPUHYAUTENLHON BO3AYLLUHON KOHBEKUUEN UMn Apyru-
MW 3KBUBANEHTHbIMU CPpEACTBAMU;

f) Haxoasawmics BHYTpu kaMmepbl OMB, HaYUMHas € NepedYnCneHns g), NOABEPratoT LUKMIaM UCMbITaHWIA;

g) B TedeHune Tpebyemoi nocneaoBaTernisHOCTM LMKIIOB MO NepedncneHusim i) unu j) ycnosus crabunusa-
uuu C3L, nognexxat agantaumm Tak, YToObl yKasaHHbI U3rotosutenem yposenb C3L| gocrurancs u nogaep-
XKUBArCs TaKKe Npu BbICOKON TEMNepaType OKPY>KaloLEN cpeabl. 3TU YCNOBUSI JOKYMEHTUPYIOT B Tabnuue 9;

h) no 3aBepLUeEHUN UCNbITaHUIA NpKU HU3KOI TemnepaType OB aomkeH ObiTb NONIHOCTbLIO 3aPSXEH B CO-
OTBETCTBUM CO cneunpurkaumamm n3rotopuTens;

i) K0ahPULUMEHT 3P HEKTUBHOCTM XPAaHEHUSA SHEPrUK N onpeaenstoT no dopmyne (1) ansa o6oux 3Have-
HWIA TEMNepaTypbl BO BPEMSI COOTBETCTBYIOLLIMX UCTILITAHWIA HA BIHOCIIMBOCTb U JOKYMEHTUPYIOT B Tabnuue 7.

Tabnuya 7— CBofHble AaHHble 3HepreTU4eckol aPPEeKTUBHOCTU, ONPEAESNEHHOW B LIMKNUYECKUX UCMBbITaHUSAX Ha
BLIHOCMMBOCTE NPU MUHUMAaIBbHOW 1 MakcuMansHON TemnepaType okpyxatowei cpeab

3HaveHun ans obpasijos 6aTapeli Npy UCABLITAHUM MO
62 | 63 | 64 | 65 | 65
HaumeHoBaHWe XapaKTepuUCTUKL OGosg;:e:z;
€A. nsmep Npu AeKNapuUpOBaHHOI Pgpp KBT
500—1000 | 180—360 500 3 30
eKnapupoBaHHOE YUCIO LIMKITOB B UCTILITAHUM
Aexnapup . N 840 210 7 7 7
Ha BbIHOCMMBOCTbL MO ONpefeneHuio 1
Yneno yuknos, 3aduKcUpoBaHHOE MPU UCHbl- N
TaHUW Ha BEIHOCIMBOCTL U ONPEAENEHUM 1)
Konuuyecteo asHepruu, notpebneHHoe CKY u KBT-Y
CEBEB OUE, B TedeHne 3acpMKCMpOBaHHOIO Yncna
LIMKITOB MO NEepPEYUCTIEHUIO i) UK j) t °Con
KBT-4
-]
t’ CMaKC
Konu4ectBo sHepruu, Ucnonb3oBaHHOW Ha 3a- KBT-u
pag OUNB B TedeHne 3adUKCUpPOBAHHOMO 4YMcna
1 1 o
LIMKITOB NO MepeYnCrieHnto i) unu j) t °Coum
KBT-4
-]
t’ CMaKC
Konun4ectBo SHepruu, nonydeHHoW npu pas- KBT-u
psge OVB B TeyeHune 3adUKCMPOBAHHOIO Yncna
H H =3
LIMKIOB MO MepeYnCIIeHunto i) unu j) t, °Com
KBTu
o
t’ CMaKC
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OkoHYaHue mabnuupi 7

HanmeHoBaHWe xapakTepucTukn

OBo3HaueHue n
efl. UsmMepeHui

3HaueHWs ansa o6pasuos GaTtapeli Npu UCMBbITAHUX MO

6.2 | 6.3 | 6.4 | 6.5 | 6.5
npu AeKnapupoBaHHoi Pgnp KBT
500—1000 | 180—360 500 3 30

3HayeHue 1
- NPV MUHWMAarnbHOW TeMmnepaType OKpyXato-

Lei cpeabl,

- MpU MaKkcumarnbHON TemnepaTtype OKpyxato-
e cpeabl, cM. hopmyny (1)

Tabnwuuya 8 — lMapameTpsl, HeobxofMMbIE ANA AOCTUXEHUA U nogaepxanns C3L| npu nposeaeHUU ucnbiTaHUin Npu

MWHMMasIbHON TeMnepaType okpyxatoLleit cpeabl

3HaueHua ans o6pasLos GaTapeil NPU UCNLITAHWUX MO

’ OBosHaueHe 1 6.2 | 6.3 | 6.4 | 6.5 | 6.5
auMeHoBaHWe XapakTepucTukn o
€A. UsMepeH NPy AeKnapupoBaHHoil Pgqp KBT
500—1000 | 180—360 | 500 | 3 | 30
Pabouyee HanpsxeHne OUB Uy B
UMaKC' B
3HadeHne C3L| OUB ot dakTudeckoro coaep- C3u, %
XaHUS 3Hepruu 1 cnocobbl ee NoaAEPXKaHUA B UC-
MbITaHUM Ha BEIHOCAMBOCTL N0 6.2, 6.3 1 6.5 Ecayy, kBT H/n
Mpodunb
(a, bunuc)
MapamMeTpbl Npodunsa a npu UCMONb3OBaHUW a, kBT H/n H/n H/n
ero B npouenype noaaepxaHua C3L|, ncnonbsye-
Moii B 6.2, nepevncnenus 8) u j), u B 6.3, nepedunc-
neHvs 8) 1 j), pekoMeHA0BaHHON U3roTOBUTENEM
MapameTpel npocuns b npu ucnonb3oBaHWm t, MUH
ero B npoueaype noagepxanHusa C3L|, ucrnoneaye-
Moii B 6.2, nepeuncnenuns 8) u j), u B 6.3, nepedmnc-
neHus 8) u j), pekoMeHA0BaHHON U3roTOBUTENEM
MapamMeTpbl nNpoduna ¢ npu UCMoNb3OBaHNUM K, umkn
ero B npouenype noaaepxaHua C3L, ucnonbaye-
MOM B 6.2, nepeuncneHns 8) u j), n B 6.3, nepeunc- P, kBT
neHus 8) u j), pekomeHA0BaHHON NPOU3BOAUTENEM ;
. MWH
MapameTpel 3apsga npu pabote OUE B pexun- C3L, %
Me MOKPbITUS NKOB MOLLHOCTW no 6.4, nepeyuncrie-
HUe i), peKOMeHJ0BaHHbIE U3rOTOBUTENEM P, kBT
H/n H/n H/n H/n
t, MUH
UMaKC.’ B
MapameTpel paspsga npu pabote OUE B pexu- C3U, %
Me paboTbl ¢ BpeMeHHbIM caBuroM ana ®3C no
6.5, nepeuncnenus 4) u j), peKoOMeHAOBaHHbLIE U3- E, kBT
roToBUTENeM H/n H/n H/n
C, Au
U.B
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HaumeHoBaHWe xapakTepuUCTUKN

O6o3Ha4eHue un
efll. sSMepeHui

3HaueHuA ans o6pasLos GaTapeil NpU UCNLITAHWUW NO

6.2 | 6.3 | 6.4 | 6.5 | 6.5

npu AeKknapupoBaHHoi Pgpp, KBT

Ooub

500—1000 | 180—360 500 3 30
MeToa BoccTaHoBneHuss cnocobHoctn OUB «k P, kBT
XpaHeHuto 3apsiaa no 6.x, nepeducneHue k) unm l),
yKa3aHHbI N3roToBUTENEM
Hanuune CKY wwmnu CBB ans ynpasneHus — Oa/net

MpuMmeyaHue — H/n— ncnelTaHne He NPOBOAAT.

Tabnuuya 9 — MapameTpsl, HeobxoguUMbIe ANA LOCTUXKEHUA U nogaepxkanna C3L| npu npoBegeHNN UCNBITAHWIA Mpu

MaKcuMarbHol TemMnepaType OKpyxatoLei cpesbl

HavnmMeHoBaHuWe xa PaKTE PUCTUKKN

OBo3HaveHue U
ell. UsSMepeHui

3HaueHuA ana o6pasuos baTapeli Mpy UCMbITAHUN NO

6.2 | 6.3 | 6.4 | 6.5 | 6.5

npu AeKNapupoBaHHoW Pgrp, KBT

500—1000 180—360 500 3 30
Pabouee HanpsbxeHne ONB Uy B
Umal(c' B
3HaveHne C3L| OWMB oT akTuyeckoro cogep- C34, %
XKaHWs 3Heprum n cnocobel ee NoagAepXaHus B UC-
NbITaHUWN Ha BEIHOCNMBOCTL NO 6.2, 6.3 M 6.5 Enqpy, KBTU
c3y H/n
Mpocoune
(a, bunuc)
MapameTpbl Npouna a npu Ucnonb3oBaHUM a, kBt H/n H/n H/n
ero B npoueaype noaaepxaHua C3U, ucnonb3ye-
Mol B 6.2, nepeuncnenus 8) u j), u B 6.3, nepeunc-
nenus 8) u j), pekoMeH0BaHHON N3roTOBUTENEM
MapameTpel npodunsa b npu ncnonbaoBaHum t, MUH
ero B npoueaype nogaepxaHua C3U, ucnonb3ye-
Mot B 6.2, nepeuncneHus 8) u j), u B 6.3, nepeunc-
neHnA 8) u j), pekomeH[0BaHHON N3roTOBUTENEM
MapameTpbl NpoduNa ¢ nNpu WUCNonbL3oBaHUM K, umkn
ero B npoueaype nogaepxaHus C3U, ucnonbaye-
Mot B 6.2, nepedncneHua 8) u j), u B 6.3, nepeunc- P, kBT
neHna 8) u j), pekoMeH[0BaHHON NPOU3BOAUTENEM
t, MUH
MapameTpbl 3apaaa npu pabote OUB B pexu- C3L, %
Me MOKPbLITUS NUKOB MOLHOCTYU Mo 6.4, nepeuuncne-
HUe i), pEKOMEH/J0BaHHbIE U3roToBUTENEM P, kBT
H/n H/n H/n H/n
t, MMH
UMaKC.' B
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OkoHYaHue mabnuupi 9

3HaueHus aAna o6pasuoBs 6aTapei Npy UCnbITaHWKA NO
6.2 | 6.3 | 6.4 | 6.5 | 6.5
HaumeHoBaHue XapaKTepuCcTukn OGosHaueHue YI
€A. U3MepeHun Npu AeKnapupoBaHHoi Pgrp KBT
500—1000 | 180—360 | 500 3 30
MapameTphl paspsga npu pabote OUB B pexu- c3u, %
Me paboTbl ¢ BpeMeHHbIM caBurom aAns ®3C no
6.5, nepeuncnenus 4) u j), pekoMeHAOBaHHbIE U3- E, KBT-4
rotoBuUTenem H/n H/n H/n
C, Ay
U, B
MeTtos BoccTaHoBneHusi crnocobHoctu OUB K P, kBT
XpaHeHuto 3apsaga no 6.x, nepeuncnenmne k) unu l),
yKa3aHHbIA narotosutenemM
Hanwdime CKY wu/unu CBB ana ynpasneHus — Ha/ner
Ooub

MpuMevyaHune — H/N— ncnblTaHne He NPOBOASAT.

7.5 OnpeaeneHue 0OTBOAUMOrO TeNna, reHEPUPYEMOro B Xo0Ae UCNbITAHMA Ha BLIHOCAIUBOCTL
npu MakCMMaribHOW TeMnepartype OKpyxaiouemn cpeabl

Batapeu BblAENAOT TENMO B peXume oxuaaHusa, sapsga unu paspaga. Boigensemoe tenno asnserca
pe3ynsTaToM M3MEHEHUIA SHTANLMUKU NPU SNEKTPOXUMUYECKUX peakLMsX, OMUYECKOro Harpeea n Headdek-
TUBHOCTU Npeobpas3oBaHns SHEPrMM BTOPUUHLIX cuCTeM, Takux kak CKY u CBB.

Motepu sHeprum, Bbiaensemoi OMB B Buae Tenna, onpeaensiioT Npu MakCUmarnbHON Temneparype
OKpy>KaloLen cpeabl U AOKYMEHTUPYIOT. OTU AAHHbIE NONY4YaloT NONYTHO NPU NPOBEAESHUM UCTILITAHWIA NO 6.X
n 7.4 npy MakCUManbHOW TEMMNEpPAType OKPY>XaloLLEn Cpeabl.

Oco60e BHUMaHKE A0IDKHO BbITb YAENeHo nNpaBubHOMY MacLUTaGMPOBaHUIO BEMUYMH BblAENEHUA Ten-
na OUB k cooTBeTCTBYIOLMM BenuumHaMm BIP. Konnyecteo BblAENAIOWEroca Tenna nony4yatT MHTerpupoBa-
HUEM abCOMNIOTHLIX 3HAYEHMI SHEPrUK, KaK NoKa3aHo Ha pUCyHke 17.

MHTerpuposaHmne oCyLLECTBIISIIOT B TEYEHUE onpeaeneHHbIX NePMoa0B BPEMEHU UCTILITAHUIA HA BbIHOC-
NNBOCTL NP LMKNMPOBaHUU MO 7.4, NepeuncneHus i) 1 j), u sHaveHue sbiaensiowleroca tenna £, kBr-y, pac-
cunTbiBaloT No dhopmyne (2) u 4OKyMeHTUpytoT B Tabnuue 10.

E,=2XE, +XE,-XE, @)

rae E;. — dHeprusa, nogaHHaa Ha CKY/CEB;
E, — 3Heprus, ucnonb3oBaHHas HENOCPEACTBEHHO Ha 3apsa/ DaTapew;
Ep — 3Heprus, nony4YeHHas npu paspsajae 6arapeu.

MpumevaHusa
1 1 kBT-94 SHeprumu coorBetcTBYeT 895 Kkkan wnu 3,6 Mk, 1 kBT mMowHocTU cooTBeTcTBYeT 895 Kkan/di wunu
3,6 MDx/q.

2 lMpeanonaratort, 4To BCA 3Heprus, nogaHHas B CKY/BMY u CEB, nonHocThIo Nepeluna B TENSO.

BenuunHbl noTepu 3HEPruvu/TennoBbIAENEHNS NpegHasHayYeHbl TONbLKO AN OLEHKU U HE SABASIOTCSA No-
CTOSIHHbIMK B TEYEHUE LKA nepegayvu aHepruu. [pu pacyere anemMeHToB, OﬁeCFIeLIVIBaIOLIJ'MX oxnaxaeHuwe
WIN HarpeB, HEOOXO0AUMO NPUHATL BO BHUMAHMWE BPEMEHHYI0 3aBUCUMOCTb UHTEHCUBHOCTU TENNOBbIAENEHUA.
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PucyHok 17 — CxemaTuyHOe npeacTaBfieHne pPacnosfiokeHUs ABYX TOUEK U3MEPEHUSI IHEPTUM (IHEPTUM K BComoraTe lb-
HbIM CMCTEMaM W 3HepruM K u oT 6atapeun), UCNONb3yeMblX A1 ONpefeneHns 3Hepruu, Bblgensouieincs n oTBoAUMOl B

BUAe Tenna

Ta6nuuya 10— CBoAHble AaHHble SHEPruM, BbiAensiemoli B BUAe Tensia BO BPeMs WUCMbITaHWA Ha BbIHOCAMBOCTL Mpu

MaKkc/MMasnbHOl TeMnepaType OKpyxaluei cpeapl

HaumeHoBaHMe XxapaKkTepucTuku

JeknapnpoBaHHOE 4WUCMO LUKNOB B UCMbITAHUN
Ha BbIHOCNMBOCTL Mo 6.2, 6.3, 6.4, 6.5, nepeuyuc-
neHune i) uan j), Npu KOTOPbIX MPOUCXOAAT NOTepu

3Heprun Ew B pesynbrarte BblAeNneHnsa Tenna

dakTnyeckoe 4YUCAO LUWKIOB B UCAbITAHUM Ha
BbIHOC/IMBOCTb MO NepeyvYnucsieHnam i) nj), npu KoTo-
pbix onpefeneH hakTop NoTepu aHepruu

KonunuectBo aHeprumn, notpebneHHoli CKY wun
CBB OWB npu pakTM4YecKoM 4ucne LMKI0oB

3HaueHus ans o6pasyos 6aTtapeil Npu UCNbITAHUN NO

O603HaueHne 6.2 6.3 6.4 6.5 6.5
nen. nsmepe-
HUiA npu geknapuposaHHoi PBIMP kBT
500—1000 180—360 500 3 30
N 840 210 7 7 7
N
A, KBT 4
t1OC Makc
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OkoHYyaHue mabnuupsi 10

3HaueHns AnAa o6pasLos 6aTapei NpW UCTIbITAHUK Mo
O6o3HaueHue 6.2 6.3 6.4 6.5 6.5
HavumeHoBaHWe xapaKkTepUCTUKM 1 eq. usmepe-
HuiA npw AeknapuposaHHoi Pgpp KBT
500—1000 | 180—360 500 3 30
Konun4yectso aHepruu, UCMonb30BaHHOW Ha 3a- B, kBT-u
pag OWB npu dakTuyeckoM Yucne Luknos
°
t' CMaKC
KonuuecTtBo aHepruu, nony4eHHoi npu paspaje C, kBTy
OWB npu hakTu4eckom Yucne LMKIoB
°
t' CMaKC
MMoTepu aHepruun, BolfenvBLLeiics B Buge Tenna KBT-4
npu ucnbltaHnsax OB
E,=A+B-C Mk
KKkarn
KoMMeHTapuu 1 3ameyaHusi B OTHOLLEHUUN BO3- —
MOXHOCTW MacLUTabupoBaHWA AaHHbIX NO Bbigene-
HWto Tenna

7.6 OnpeperneHue NOTPeOGHOCTU B 3HEPruM BO Bpems nepuoaoB 6e3aerncTBUA Npu Temnepartype
OKpyXaruien cpeabl +25 °C

BaTtapen TpebyioT 3HEprun B Nnepuoa pexvma oxmaaHus, Ans Toro YTobbl KOMMNEHCUPOBATL NOTEPU OT
camopaspsiaa u yaosnertsopeHus notpebHocren B s3Heprum CKY n CBEB.

BaTtapes B pexumMe OXXvMaaHWsi TOTOBA Ha4aTb NPEAOCTABNATbL U MPUHMMATbL SHEPIUIO MO TpebOBaHUIO
NPUMOXEHUA C HeOBXOaMMbIM EMY BPEMEHEM peakuuu.

MpumedaHune — BpeMs peakymu MOXET UBMEHATLCA OT HECKOMBKUX MUMITMCEKYHA (ANMUTENLHOCTL NOMOBUHbI
CUHYCOWUA LI MEPEMEHHOrO TOKa) O HECKONMBKUX CEKYHA.

SHepruto, Heobxoanmyo OUB B pexxume 0XxuaaHus, OnpeaensiiotT U J0KyMEHTUPYIOT.

SHepruio, HeobxoauMYI0 Ans noaaepkaHua 6atapen B peXxxmme OXuaaHusl, onpeaensaior AnNA Kaxaoro
OWB no 6.2—6.5 npu TemnepaType okpyxaioLlero sosayxa (25+3) °C HabniogeHmem B TeuyeHue 30 gHen:

a) 3a KONMYEeCTBOM 3HEepruu noasapsaaa, Heodxoaumeim ans nogaepxatuss OUB Ha ypoeHe C3L, cooT-
BETCTBYIOLLEN AN pabounx UMKNoB no 6.2—6.4, nepeuncnenue i) unu j), u

b) 3a konNM4ecTBOM 3neKTpuUYeckoit sHeprum, notpednaemon CKY n CBEB, HeoOxoauMbIM ANs noaaepka-
Hust OMB Ha ypoBHe C3Ll, cooTBeTcTBYIOWEN ANS pabo4nx UMKNOB No 6.2—6.4, nepeducnenue i) unu j), — u
nornyYeHHble AaHHbIE 3aHOCAT B Tabnuuy 6, CM. Takke pUCyHOK 18.
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PucyHok 18 — CxemaTuyHoe npejcTtaB/ieHne pacnosiokeHnUs ABYX TOUEK U3MepeHnsa aHeprun (3Hepruv, nofaHHoN BCMO-
MoraTesibHbIM CUCTEMaM, W 3Hepruu, nogaHHol B 6atapeto) ANs onpegeneHusa nNoTpebHOCTel B Hell B Nepuog, pexuma
oXugaHus batapeu

Ta6bnuuya 11 — CBoAHble AaHHbIE 3HAYEHWUI 3HEpPrun, Heo6Xo0A4UMON B pexume OXMAAaHWS Npy Temnepatype OoKpyxa-
towieli cpegbl (25+3) °C

3HauyeHns ana o6pasuoB GaTtapein npu UcnbiTaHUM Mo
O603HaueHne un 6.2 6.3 6.4 6.5 6.5

HaumeHoBaHWe XapakTepucTuKu o
efl. n3MepeHuit

npu aeknapuposaHHoi PBMp kBT
500— 1000 180—360 500 3 30

MpofoMKNUTENbHOCTL ONpefeneHns BesIMUYUHbI —
3Heprun ob6cnyxunaHus Eo6, Heobxopgmmol aAns
noggepxanusa paboyero coctoaHusa OB

KonnuectBo 3Heprun, notpebneHHoli CKY un A, KBT u
CBEB OWVb B pexnme oxugaHusa onaa nogaepxaHus
C3Ll, ycTaHOBMEHHOW ANnA ueneil nUcnbiTaHUin Ha
BbIHOC/IMBOCTb, B TeyeHwe hakTMyYeckoro 4yucna
aHen

KonnuecTBO 3Hepruu, MCMNoib30BaHHONM Ha 3a- B, kBT u
pag OVIB B pexume oxugaHua a8 nogaepxaHus
C3L, ycTaHOBNEHHOI Ana ueneil MCNbITaHUA Ha
BbIHOC/IMBOCTb, B TeyeHue (pakTMyYeckoro vucna
OHell
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OkoH4aHue mabnuup! 11

3HaueHuAa ana obpasuos 6aTtapen NpU UCNbITAHUU MO

HaumeHoBaHue XapaKTepucTuku OGosauenue u 62 o3 o4 0% i
€A. NSMEpeHIn NPy AeknNapupoBaHHoil Pgnp KBT
500—1000 | 180—360 500 3 30
OHeprua obcnyxusaHua OUB B pexume OXu- KBT-4
AaHua
E, =A+B
N COOTBETCTBYIOLLEE 3HAYEHME B CyTKU KBT-y/B cyT
NMpuMevyaHne — BenuuuHbol TpeGyeMoi aHeprum, nonyyeHHble Npu +25 °C, MOTyT U3MeHsTbCA npu Bonee

BbICOKOW UNK HU3KOW TeMnepaType OKpyXatowen cpeabl.
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MpunoxeHue A
(cnpaBouHoe)

AcnekTbl onacHOCTH GaTtapen

A.1 O6wwue BONpOChHI

Batapew, npegHasHa4YeHHbIe A5 XpaHEeHUA SNeKTPUYECKO SHeprm, MoryT GbiTb UCTOMHUKaMKU OMacHoro Hanpsi-
KEHUSA, BLICOKWX HEKOHTPONMMPYEMbIX 31eKTPUYECKUX TOKOB U ONACHBIX U TOKCUYHBIX XMMUYECKUX COSAUHEHWIA.

OnacHOCTAM, BO3MOXHbBIM AN Takux 6aTapeii, HeobxogUMO yaenuTs BHUMaH1e npu ux paspaboTke U nposegeHnn
KBanudUKaLMOHHBIX UCTMbITaHUIA Ha YPOBHE Kak OTAeNbHbIX akKyMynsTopoB, Tak U Moaynei. PekoMmeHayeTca paspaboTka
oThernbHbIX CTaHAapToB Ha 6aTapeu, paccMaTpuBaloLLnX acneKTbl ONacHOCTU.

Y4nTbIBas 3Ha4YNTENbHBIE Pa3Mepbl U CIIOKHOCTb akKyMYMNSTOPHBLIX CUCTEM U CBA3AHHBIX C HUMU 3ITEMEHTOB ynpas-
NeHus, HeobxogMMo B caMoM Havarne cTafuu Ux NpoeKkTUpoBaHWUS NPOBOAMTL aHanu3 Ans OUEHKN BO3MOXHBIX ONacHo-
CTeW 1 PUCKOB.

Ons oueHok MoryT BbITb Ucnonb3oBaHbl cTaHgapTs: MOK 60812, MOK 61025, cepun MK 61508, M3OK 60730-1
(npunoxeHue H) u gpyrve nogxoasaiymne dyHKUMoHanbHeIe cTaHaapTel 6e3onacHoCcT U MeToAbl, Hanpumep FTA, FMEAD.

OueHKa fomkHa 6biTb NpoBedeHa A0 3aKynoK NPoYyKLUMKU B COTPYAHUMECTBE W3roToBuTenei barapei, narotosute-
neii n uHTerpatopoB GaTapeliHbix cuctem u Bygyliero onepartopa CX33.

A.2 MNpumepbl

HenonHbIl CNMCOK MCTOYHUKOB ONacHOCTM 1 cobbITUil nepeuncnieH B Tabnuuax A.1 n A.2. Ux nosieneHne cBA3aHo ¢
XMMUYECKUMM acneKkTamm, KOHCTPYKLMER akKyMynSTOPOB W MOIHOPasMepHbIX 6aTapei, TeXHONOrMSIMMU, UCMONb30BaHHbI-
MW npu nponssoacTee GaTapeid.

Ta6nuya A1 —lNepeveHb BO3IMOXHbLIX ONACHOCTEN, CBA3aHHLIX ¢ 6aTapesmn, KoTopble HeO6X0AMMO yunTLIBaTL NPK
OLIeHKe pUCKOB

MpuMepbl ONacHbIX ABMEHUA UK COBLITUN, CBA3AHHBLIX ¢ GaTapeamu

Bbl6p00bl FOPKOYUX, TOKCUYHBIX NN B3PbIBOONACHbLIX ra3oB

BbIGpoCk! FOptoMUX, TOKCUUHBLIX MU KOPPO3UOHHBIX XKUAKOCTEH

Bbl6pOCbI FOPKOYUX UNKU TOKCUYHBIX TBEPABIX KOMMNOHEHTOB

Tokun KOPOTKOro 3aMmblkaHuAa Ha 3eMnio

Tennosble paspyLUeHUA U CBA3AHHbIE C 3TUM TpaBMbl NepcoHana

MpekpalleHne KOPPEKTHOIO (hYHKLMOHUPOBaAHMUSI CUCTEMbI

GJ'IEKTpI/I‘-IECKaFl Ayra u nopaxeHua anekTpu4ecknMm Tokom

Tabnuya A2 — lNepeyeHb BO3MOXHBLIX ONACHOCTEN, CBA3AHHLIX C YCTaHOBKaMU, KOTOpble HEOGXOAUMO Y4uTLIBaTL
Nnpu oLieHKe pUCKoB

MpuUMepbl BHELLHWX OMACHOCTEN UK COBLITUIA, BNSAIOLYKUX Ha GaTapeio

MpekpalyeHue HYHKLMOHUPOBAHWS BO3AYLWHOTO KOHAULIMOHUPOBAHUA U oxXNaxaeHus Gatapen

MpekpallyeHne yHKLUOHMPOBAHWS BEHTUNALMKN BaTapeHoro oTceka

MpekpalyeHne OYHKUUOHUPOBAHWUSA KOHTPOSS HarpeBa

MpekpalleHne YHKLUOHMPOBAHWUS KOHTPOSS HanpsbkeHUA GaTapeu

Mepepa3pag akkyMynsiTOpoB U3-3a 3aMblKaHUsi Ha 3eMIIo

Mepesapaa CX3O3 u3-3a noTepun yHKUUM ynpaBneHus, oMbk KanubpoBKK LYHTa UM U3MEHEeHUA ero napame-
TPOB UNK oWNBOK NporpaMmMHoro obecrneveHnst

) Cnpaska paspa6oTunka cTaHfapta: FTA— Fault Tree Analysis (AHanu3 gepesa otkasos); FMEA — Failure Mode
and Effects Analysis (AHanu3 BuoB 1 NocneacTBUiA OTKA30B).
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OkoHyaHue mabnuupi A.2

MpuMepbl BHELLHWX ONACHOCTEW MU coGbITUIA, BNAIOWWX Ha GaTapeto

KopoTkoe 3amblkaHue B KOHTPOMUPYIOLLUX W AUarHOCTUPYHOWMX Lenax GaTapen

KOPOTKoe 3aMblKaHWe B CUIoBLIX Kabensx ot aKKymynaTopa K pacnpe,qeneHHoﬁ cucrtemMe ynpaBrieHUA Ui Harpyske

Mo NOCTOSIHHOMY TOKY

Motepu dpyHkyuii CKY/CEB

CelicMu4eckne siBrneHuns

Moxap B HenocpeaCTBEHHOIA BrM30CTU OT akKyMynsTopa

CpaGaTuBaHme CUCTEMbI NOXapOoTyLUEHUA, BO31€ACTBME Kanesib BOAbI U 3aTOMMeHus

Pa3spylueHne akKyMynATOPOB U3-3a paspyLUEHUs] CTOEK UMK 3[,aHuUs

Banganuam n kpaxu

Owwnbku onepatopa

HenpasunsHas yTunusaums u nepepaboTka akkyMynsTOpOB U Mogynei
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BuGnuorpadusn

Cnepytoline cTaHAapThl U TEXHUYECKMe OTYETLl AatoT MONE3HyH CrpaBoYHyo UHOPMaLMIo OTHOCUTENLHO are-
MEHTOB W GaTapel, KOTOPbIE UCTLITEIBAKT B COOTBETCTBUAM C HACTOALMM CTaHAAPTOM. TeKyLUMiA cTaTyc nocnefHux Bep-
CWIA NpuBEAEH Ha calTe 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 614271

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:/Mww.electropedia.org)

Secondary cells and batteries containing alkaline or other non-acid 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/electronic/programmable 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 applications?

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 Requirements?)

1) B cTagum paspaboTku.
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KnioyeBble crnosa: akkyMynaTopbl, 6atapen akkyMynsitopHble, UCTOYHUKM SHEPTMKU BO30GHOBNSiEMbIE, 06LLMe
TpeboBaHus, METOAbI UCMbITAHWIA, CETEBOE NPUMEHEHNE
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