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Mpeaucnosue

1 NOArOTOBNEH HaunoHanbHOI accoumauueii npoussoauTENein UCTOUHNKOB Toka «PYCBAT» (Acco-
umnauuna «PYCBAT») Ha 0CHOBE COOCTBEHHOIO Nepeso/ja Ha PYCCKUIA A3bIK aHrMOA3LIYHON BEPCUM CTaHaapTa,
YKa3aHHOro B NyHKTe 4

2 BHECEH TexHuuyeckum komuTeToM No ctaHaaptusauum TK 044 «AkKymMynsitopbl u 6atapeun»

3 YTBEP>KOEH W BBEOEH B IEVMCTBUE MMpukasom deaepanbHOro areHTCTsa rno TeXHU4ECKoMy
perynmpoBaHuio u metponorum ot 7 mapra 2019 r. Ne 81-cr

4 Hacroswmit cTaHgapT uaeHTU4eH mexgiyHapoaHomy cranHaapry MCO 12405-4:2018 «IAnekTpuyeckune
[OPOXHbIE TPaHCMNOPTHLIE CpeacTBa. TpeGOBaHMSA K MCMbITAHMAM AMNS MUTUIA-MOHHBIX TAFOBLIX BaTapeii u cu-
cteM. Yactb 4. NcnbiTaHusa ansa oueHku paboumx xapakrepuctuk» (ISO 12405-4:2018 «Electrically propelled
road vehicles — Test specification for lithium-ion traction battery packs and systems — Part 4: Performance
testingy», IDT).

Mpy NPMMEHEeHNUM HaCTOALLEro CTaHAapTa PekOMeHAYeTCsl MCMOMNb30BaTb BMECTO CCbINOYHbIX MeXay-
HapOAHbIX CTAaHAAPTOB COOTBETCTBYIOLLME MM HALMOHArbHbIE CTAHAAPTbI, CBEAEHUS1 O KOTOPbIX NPpUBEAEHbI
B AONOMHUTENBHOM NpUNoxeHnn OA

5 BBEJEH BIEPBbIE

6 HekoTopble NONoXeHUsi HACTOALLEro CTaHAAapTa MOTyT SBNATLCA 00bEKTaMM MaTeHTHbIX Npas. Mex-
JyHapoHasi anekTpoTexHudeckas komuceuns (IEC) He HeceT OTBETCTBEHHOCTU 3a MAEHTUMKALMIO NOAOGHbLIX
naTeHTHbIX NpaB

lNpasuna npumeHeHus Hacmosweao cmaHdapma ycmaHoeneHbl 8 cmambee 26 ®edeparnbHo20 3aKOHa
om 29 uwHa 2015 2. Ne 162-®3 «O cmanOapmu3ayuu 8 Pocculickoli ®edepayuuy. UHgpopmauus 06 u3-
MEHEeHUSAX K Hacmosuwemy crmaHdapmy nybnukyemcs 8 exe200HoM (no cocmosaHuto Ha 1 siHeaps mexyuje20
200a) uHghopmayuoHHOM ykazamerne «HayuoHanbHblie cmaHfapmbly, a oguyuanbHbill mekem usMeHeHul
U 1onpasoK — 8 €XeMeCAYHOM UHOPMAaUUOHHOM yKkazamene «HayuoHanbHbie cmaHdapmebl». B criydae
nepecMmompa (3amMeHbl) unu ommMeHbl Hacmosuwieeo cmarnfapma coomeemcemeyrouiee yeedomneHue 6ydem
onyb6nukoeaHo 8 brnuxalilueMm 6billyCKe EXEeMEeCAYHO20 UHGHOPMAaUUOHHO20 ykasamens «HayuorarnbHbie
cmaHOapmbly. Coomeememeyrowas UHgopmayus, yeedoMneHue U mekcmbl pasmMewames makxe 6 uH-
gopmauuUoHHOL cucmeme 06weeo Nnonb308aHus — Ha oguyuanbHom calime @edepanbHoeo azeHmcemea no
MEXHUYECKOMY peaysiuposaHuio U Memponoauu e cemu HmepHem (www.gost.ru)

© IS0, 2018 — Bce npasa coxpaHsoTca
© CraHgaptuHdopm, odhopmnerue, 2019

Hacrosipmi ctangapt He MOXET ObiTb NOMHOCTLIO UM YACTUHHO BOCTIPOM3BEAEH, TUPAXUPOBAH U pac-
NPOCTPaHEH B Ka4YecTBe ohuLumManbLHOro nsganus 6es paspewenus degepanbHOro areHTCTBa NO TEXHUYECKO-
MY PerynmpoBaHuiO 1 METPOSOrnK
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BBeaeHue

JIMTUR-MOHHBIE aKKYMYNATOPHbIE CUCTEMBI ABNSAIOTCA 3MEKTUBHON anbTEPHATUBHON CUCTEMOW HAKO-
NNeHus SHeprumM Ana anekTtpomodunei. TpeboBaHUs K CUCTEMAM Ha OCHOBE NUTUA-MOHHBLIX BaTapein ang
UCMONb30BaHMA B KAYECTBE UCTOYHUKA SHEpPruu Ans ABUXEHUA SNEKTPUYECKUX AOPOXHLIX TPAHCMOPTHbLIX
CpeAcTB 3HAYUTENMBHO OTNMYAKOTCA OT TpeboBaHuii kK 6aTtapesm, KOTOpble UCMONb3YHOTCA ANA BbITOBOI anek-
TPOHWKM UNU CTALUOHAPHOTO UCMONb30BAHUS.

B HacTosiLem ctaHaapte npuBeAeHbl KOHKPETHbIE NPOLEAYPbl UCMLITAHWUIA ANA NUTUNR-UOHHBIX aKKyMYy-
NATOPHbIX 6aTapen u cucTem, cneyuanbHo paspaboTaHHbIX AN ABUKEHUSI AOPOXKHBIX TPAHCMOPTHbIX CPEACTB.
OTU UCNBITAHNUA U CBA3AHHBIE C HUMKM TPEOOBAHUST HANPABIEHbI HA TO, YTOOLI aKKyMyNATOP UMK CUCTEMA OTBE-
Yanu KOHKPETHbIM MOTPEGHOCTSAIM aBTOMOBOUMEHON NPOMBILLNEHHOCTU. CTaHAapT NO3BOMAET U3rOTOBUTENSIM
TPaHCNOPTHbIX CPEACTB BbIOMPaTb NPoUEeAypbl UCTILITAHUI ANA OLEHKU XapakTepuctuk 6araperHoro 6rnoka
UM CUCTEMBI AJ1A X KOHKPETHbIX TpeGoBaHU.

CraHgaptbl cepum ICO 12405 onpeaensioT npoLeaypbl UCTILITAHUA ANA NMUTUN-UOHHBIX aKKYMYNSATOp-
HbIX 6aTapei U CUCTEM, KOTOPbIE NOAKIIOYEHDI K 9NEKTPUYECKON CUIIOBOW YCTAHOBKE 3NeKTpoMobunen.

Llenbto cepun ctangapros ICO 12405 aenaetca onpegeneHue craH4apTHbIX Npoueayp UcnbiTaHui Ans
OCHOBHbIX pabo4nmx xapakTePUCTUK, HAAEXKHOCTU U INEKTPUHECKUX XapaKTEPUCTUK NMUTUA-UOHHBIX aKKyMYIs-
TOPHbIX BaTapei u cucTeMm u Ana oKkazaHWs NOMOLLUM NOMb30BATENI0 B CPABHEHUMN PE3yrbTaToOB UCTIbITAHUNA,
AOCTUrHYTLIX ANA pasHbiX 6aTaperiHbiX 6110KOB UMK CUCTEM.

MpumevyaHus

1 O6wwe TpebGoBaHusa no 6e30MacHOCTU U METOALI MCMbITAHUA ANS HUX NpuBeaeHbl B UCO 6469-11.

2 TpeBoBaHMS U UCMBITAHNS, CBA3aHHLIE C YCNOBUAMM OKpyXatowweii cpeabl, GyayT npuseaeHtl B paspabaTbiBae-
MOM cTaHaapTe MCO 19453-62).

Cneuundukaumm ana akkymynsatopos 6atapen cm. B MOK 62660-1, MK 62660-2, M3K 62660-3.

) B cragum paspaboTku.
2) B cTaguu paspaboTku.
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HALULMWOHANBbHBIN CTAHOAPT POCCUNCKOWN SOEJAEPALUMN

SNEKTPUYECKUME OOPOXHbIE TPAHCIMOPTHbLIE CPEACTBA
TpeboBaHUA K UCNIbITAHUAM ANSA FIUTUA-MOHHBbIX TArOBbIX 6aTapei U cuctem
YacTtb 4
McnbiTaHMAa Ansa OUeHKU pabounx xapakrepucTuk

Electrically propelled road vehicles. Test specification for lithium-ion traction battery packs and systems.
Part 4. Performance testing

Dara BBeaeHua — 2019—08—01

1 O6bnactb NpUMEeHeHuA

Hacroswui ctaHgapT onpeaenser METOAbl UCNbITAHWIA ANS ONPeAerneHnss OCHOBHbIX pabounx xapak-
TEPUCTUK, HAAEXHOCTW W BMEKTPUYECKOW (DYHKLUMOHANbHOCTKU BaTapeniHbix OMOKOB U CUCTEM AN BbICOKO-
MOLLIHbIX UINW BbICOKO3HEPrOEMKUX NPUNOXEHU. ECnu He ykazaHO UHOE, UCMbITAHUSA NPUMEHSIIOTCA K 6nokam
u cucteMam o6oux TMNos.

MpumMedaHus

1 TUNWMYHBIMU NpUMepamMn NPUMEHEHWUs] BBICOKOMOLLHBIX GaTapeitHbix 6rokoB U cucTeM SBRSIOTCA rMOpUAHbIe
snekTpomobunu (BMI) n HekoTopble TWMNbI ANeKTPOMOGUNEN Ha TONNUBHLIX aNeMeHTax (OMTI).

2 Tunn4Hble NpUMepbl NPUMEHEHUS! BbICOKOSHEProeMKUx GaTtapeiiHbix Gr10KkoB U CUCTEM — aKKyMYFSITOPHbIE arek-
Tpomobunu (3MA), noasapsikaeMble rubpuaHbie anekrpomodbunu (3MITI) n HekoTopble TUNLI 3nekTpoMobuneit Ha To-
NIAMBHLIX aremMeHTax (SMTQ).

3 VcnbiTaHue Ha ypoBHE OMHOYHBIX aKKyMYISITOPOB YCTaHOBIIEHO B cTaHAapTax cepun M3K 62660.

2 HopmaTuBHbIE CCbISIKN

B Hacrosiiem craHgapre Mcnonb30BaHbl HOPMATUBHLIE CCbINKU HA CNeAyIoWmMe MEXAYHAapOAHbIE CTaH-
Aaprbl. [Ina 4aTMPOBaHHbIX CCbINOK CreAyeT UCMNO0Mb30BaTh TOMNbKO ykadaHHOe U3faHue CCbINOYHOro cTaHaap-
Ta, AN HeAaTUPOBAHHbLIX CCbINTIOK — NOCEAHEe n3aaHue, BKNoYasi BCe NonNpaBku K HEMY:

NCO 6469-1Y, Electrically propelled road vehicles — Safety specifications — Part 1: On-board
rechargeable energy storage system (RESS) (Gnekmpudeckue 00pOXHbIe mpaHCrIopmHble cpedcmea. Tpe-
60eaHus 6esonacHocmu. Yacmb 1. bopmoebie nepesapspkaemMble CUCMEMbl HAKOMNeHUs Hepauu)

NCO 6469-32), Electrically propelled road vehicles — Safety specifications — Part 3: Protection of
persons against electric shock) (Onekmpudeckue 00pOXHbIe mMpaHCropmHble cpedcmea. TpeboeaHus 6e3-
onacHocmu. Yacmsb 3. 3awuma modell om nopaxeHus 3reKmpuy4eCcKuM moKom)

3 TepMuHbI U onpeaeneHus

B HacTosiLeM cTaHaapTe NPUMEHEHbI CrieayloLue TEPMUHBbI C COOTBETCTBYIOLUMMKN ONpeaeneHnsaMM.

NCO u M3K BeayT TepMmuHonoruyeckme 6a3bl AaHHbLIX AN UCNONb30BaHUA B CTaHAApPTU3aLMK NO che-
aylowmm agpecam:

- 3Anektponeaus IEC: gocrynHa Ha http://www.electropedia.org/;

- Mnatdgopma oHnarH-npocmotrpa UCO: goctynHa Ha http://www.iso.org/obp.

1) B cragum paspabotkm.
2) B craguv paspaboTku.

UspaHue odpuumanbHoe
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3.1 6nokK KOHTponsa u ynpasneHua 6artapeu; BKbB (battery control unit; BCU): 3nekTpoHHoe yCcTpon-
CTBO, KOTOPO€E KOHTPONMPYET, yNpasnsaert, ANarHoOCTUPYET UMK BbIMUCIIAET INEKTPUYECKUE M TEMNEpPATYpPHbIE
napamMeTpel 6amapetiHoli cucmembi (3.3), a Takke obecneunBaet o6MeH uHdopmaLmen mexay 6arapeiHon
CMCTEMOI M APYTMMU YCTPOWCTBAMU KOHTPONA U YNPaBeHMs TPAaHCNOPTHOTO CPeACTRa.

MpumevyaHue — Cm. Take A.3.1 (npunoxeHue A).

3.2 6aTapeiHbIn 6nok (battery pack): YcTpoiiCTBO HakonneHusa aHepruu, KOTOpoe BKMoYaeT B ceba
AKKYMYNSTOPbI UMK aKKYMYNATOPHbIE COOPKU, COEAUHEHHBIE OBLIMHO C AMIEKIMPOHHbIM BITOKOM aKKyMYyJIsimo-
pos (3.5), anekTpuyeckne curosble Lienu, YCTPOWCTBO 3alLuThl OT Neperpy3ku No TOKY, a TaKKe anekTpude-
CKUE COeaAUHUTENN U MHTEPMENC ONA BHELLHMX CUCTEM.

MpumeyaHusa

1 CM. Takke A.2 (NpunoxeHue A).

2 MpUMepkl BHELLHUX CUCTEM: OXNaXaeHWe, aneKTpuieckuii KOHTYp HanpskeHUs knacca B, BcroMoraTenbHbIi KOH-
TYp HanpsxeHWs knacca A, KOMMYHUKaLMOHHbIE CUCTEMBI.

3.3 bartapeinHasa cuctema (battery system): YCTponcTso HaKonneHUs dHEPruu, KOTOPOE BKIIOHMAET ak-
KYMYNATOPbLI, akKKyMynsiTOpHble cOOpPKM unu 6amapeliHbili(e) 6nok(u) (3.2), a Takke dNeKTpUYeckue Lenu u
3MEKTPOHHbIE YCTPONCTBA.

MpumeyaHus

1 CM. Takke A.3.2 1 A.3.3 (NpunoxeHue A). KOMNoHeHTLI 6aTapeiHon CUCTEMBI MOFYT GbiTb pasMeLLEHb! B pasnny-
HbIX YCTpOIACTBax TpaHCMNOPTHOrO CpeAcTBa.

2 MNpuMepamm aMeKTPOHHbIX YCTPOUCTB sBnsATca BKE 1 koHTakTopb!.

3.4 eMKocTb (capacity): OOLlee KONMYeCTBO amnep-4acoB, KOTOPOe MOXET OblTb NOMYYEHO OT MOMHO-
CTbIO 3apsKEHHOro bamapeliHoz2o 6510ka (3.2) Npu onpeaerneHHbIX yCrnoBusx.

3.5 3anekTpOHHLIN 6nok akkymynaTopoB (cell electronics): AnekTpoHHOE yCTPOWUCTBO, KOTOPOE CO-
GupaeT u, BO3MOXHO, OTCNEXMBAET TEMNEPATYPHbIE U INEKTPUIECKUE NapaMeTPbl aKKyMYSATOPOB UK akK-
KYMYNATOPHbIX COOPOK M NpW HEOBXOAUMOCTM COAEMKUT SNEeKTPOHHYIO YacTb Ansa 6anaHCUPOBKU aKKyMy-
NSATOPOB.

MpuMevyaHune — ONEKTPOHHLIA BrIOK MOXET BKITtoYaTh B cebsl KOHTponsep akkymynsitopa. ®yHkuueil 6anaHcu-
POBKW @aKKyMYNSITOPOB MOXET YNpaBnsaTb SNEKTPOHHbIA 6ok akkyMmynsiTopa Unu ero MoxeT ynpasnatb BKB.

3.6 noTtpebuTens (customer): CTOpoHa, 3auHTEpecoBaHHAs B UCMONb30BaHMKM BaTtapenHoro 6rnoka unm
CUCTEMbI 1, UCXOAS U3 3TOTO, 3aKa3bIBAKOLLAA UMW OCYLLIECTBIISIOLLAS UCTILITAHUS.

Mpumep — Uzzomoeumests mpaHcnopmHbIX cpedcme.

3.7 o6bekT ucnbitanun; O (device under test; DUT): BatapeiiHblii 6nok unm cucrema.

3.8 anekTpuueckui npuBog (electric drive): CouetaHue TAroBbIX ABUrateneil, CUIOBON INEKTPOHUKN U
CBAI3aHHbIX C HUMMU INIEMEHTOB YNpaBneHus, NPeaHasHaYeHHbIX AN Npeobpa3oBaHus ANEKTPUYECKON dHEP-
TMU B MEXAHUYECKYIO U HA0GOPOT.

3.9 anekTpuyeckoe TpaHCNOPTHOE cpeAacTBo (electrically propelled vehicle): TpaHcnopTHoe cpeacTBo
C OOHUM UMW HECKOMNbKUMU JfieKkmpudeckumu npueodamu (3.8) Ans npusefeHNA TPAHCMOPTHOIO CPeAcTBa B
ABWKEHWe.

3.10 nnoTHOCTL 3Hepruu (energy density): KonmuecrBo HaKONNMEHHON SHEPrUU, OTHECEHHOE K 06bemy
6amapeliHoz0 6roka (3.2) unu cucmembi (3.3).

MpuMmevyaHus

1 BaTapeliHblil 6rok UnNKu cucTema BKITHOYAKOT CUCTEMY OXNaXAeHUs (NPU €e Hanuuumn) o MecTa NoAcoefUHEHUs
Tpy6onpoBoaos oxnaxaatoLei XXMAKOCTU U BO3[YXOBO/OB.

2 MNNoTHOCTb 3Hepruun Bhlpaxaercs B BaTT-4acax Ha nutp (BT-u/n).

3.11 anepreTnyeckasn 3ppekTUBHOCTL 3apsaaa-paspaga (energy round trip efficiency): OTHowweHue
BENMUYUHLI 00LLIei SHEPIUM NOCTOSTHHOTO TOKA, OTAAHHOI UCNBITYEMbIM YCTPOWCTBOM NPW paspsige B npouecce
UCNbITAHWSA, K CyMMAapPHOIi BENUUMHE SHEPrMM NOCTOSIHHOTO TOKa, TpeGyeMoi ANs BOCCTAHOBNEHMS HAYaNbHOW
CTeneHu 3apsXXKEHHOCTYU NPU CTaHAAPTHOM 3apsige.

MpuMmedyaHne — BenuuuHbl 3HEPrMM NOCTOSIHHOMO TOKA, Mory4eHHble oT OU Npu paspsae U sHeprun NOCTOSH-
HOro ToKa Npu ero 3apsge, BbipaxatoTcs B BaTT-yacax (BT-u).
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3.12 BbICOKO3HEproemkue 6atapenHbii 6ok u cuctema (high-energy battery pack and system):
Bbamapelinbili 6ok (3.2) n cucmema (3.3), UCNONb3YIOLLUMUE aKKYMYNATOPbI, ANA KOTOPbIX YACNIEHHOE OTHO-
LUIeHUe MaKkCUManbHO A0NYCTUMOIO BbIXOAHOFO 3HAUYEHUS ANEKTPUYECKON MOLLHOCTH (B BaTTax) K OTAAHHON
ANEeKTPUYECKOn aHepruu (B BaTT-4acax) npu paspage Tokom 1C npu KOMHATHOW Temnepartype, Kak npaBuno,
MeHee 10.

MpumevyaHunsa

1 TUNWYHBIA NpUMep — BbICOKO3HEproeMkue batapeliHblil Mok Mnu cuctema, NpefHasHavYeHHbIe AN MPUMEHEHUs
8 OMA n SMITI.

2 [lonycTMasn BbIxofHan MOLHOCTL BhipaxaeTcea B BaTTax (BT); oTaaBaemMan anekrpuyeckas 3Heprus Bolpaxaerca
B BaTT-4acax (Br-u).

3.13 BbICOKOMOWHbIE GaTapelHbIn 610K U cuctema (high-power battery pack and system): bama-
peliHbili 6510k (3.2) n cucmema (3.3), UCNONb3YIOLLME aKKYMYNSATOPbI, AN KOTOPbIX YUCNIEHHOE OTHOLLEeHue
MaKCMManbLHO AONYCTUMOrO BbIXOAHOTO 3HAYEHUA NEKTPUYECKOW MOLLHOCTH (B BaTTax) K OTAAHHON SNEeKTpU-
4ecKoi 3Heprum (B BatT-4acax) npu paspage Tokom 1C npu KOMHATHOW TeMneparype, Kak npasuno, pasHo
unu 6onee 10.

MpumevyaHua

1 TUNnYHBLIK NpUMeEp — BbICOKOMOLLHEIe GaTapeiHbiil 6rok U cuctema, npegHasHa4deHHbIe ANA NpUMeHeHUa B SMI™
1n OMTO.

2 JonycTumasn BbIXxogHasi MOLHOCTL BhipaXkaeTcs B BaTTax (BT); otaaBaemas anekrpuyeckas 3Heprua Bolpaxaercs
B BaTT-4acax (Bt ).

3.14 makcumanbHoe paboyee HanpshkeHue (maximum working voltage): Hambonbliee 3nayeHue Ha-
NPsHKEHUSA NEPEMEHHON0 TOKa (CpeaHeKBaapaTUYeCcKoe 3HaAUYEHME) UMK MOCTOSIHHOTO TOKa, KOTOPOe MOXET
BO3HUKATb B 3NEKTPUYECKON CUCTEME NpU NOObLIX HOPMAarbHbLIX PEXUMaXx JKCnnyarauum B COOTBETCTBUU C
TEXHUYECKUMU cneumndmKkaumammu uarotoeutens 6e3 yuera nepexoaHbix NpOLECCOB.

3.15 3amuTa oT npeBblWeHus Toka (overcurrent protection): 3awura, npeaHasHavyeHHasa Ansa cpabarbl-
BaHMWS, KOrga TOK NpeBbIaeT 3aAaHHOE 3HaYEHHE.

3.16 HopMupoBaHHasi eMKOCTb (rated capacity): YkazaHHO€ U3roToBMTENEM COBOKYNHOE KONUYEeCTBO
amnep-4acoB, KOTOPOE MOXET ObITb MOMYYEHO OT MOSIHOCTLIO 3aPSHKEHHOTO BaTapenHoro 6noka unNKn CMCTEMBbI
Npu 3aaHHbIX YCIOBUSIX UCMILITAHUIA, TAKUX KaK PEXUM pa3paga, Temneparypa u KOHEYHOE HanpsHKeHne pas-
psaga (U,).

3.17 xomHaTHaa Temnepartypa; KT (room temperature; RT): Temnepatypa (25 £ 2) °C.

3.18 3Hak ToKka GaTapem (sign of battery current): 3Hak TOka, npoxoasLuero yepes Garapelo: Tok pas-
psaa 6atapeun onpeaeneH kak NONOXUTENbHbINA, TOK 3apsaa 6atapen — Kak OTpULATENbHbIN.

3.19 ypmenbHasa aHeprua (specific energy): Konn4yecTtso 3anaceHHOM 3HEPrum, OTHECEHHOE K macce
6amapeliHoz0 6noka (3.2) nnu cucmemni (3.3).

MpumevaHus

1 B GaTapeitHOM Groke Unu cucTeMe oMmKHa yYUTBIBATLECS Macca CUCTEMbl OXIaXAeHUs (eCnu TakoBas MMeeTcs)
L0 MecTa coefjuHeHuns1 TpyGonpoBOAOB OXMaXaeHUst U BO3AYXOBOLOB. NS XUAKOCTHOW CUCTEMBI OXMaXAeHUs Takke
[OMXKHa BbITh y4TEHa Macca oxnaxgatoLLei KuaKocT BHYTpW GaTapeiiHoro 6noka unm cucTemel.

2 YpenbHas aHeprus BelpaXkaeTcs B BaTT-4acax Ha Kunorpamm (BT - u/kr).

3.20 cteneHb 3apshkeHHOCcTH; C3 (state of charge; SOC): focTtynHas eMkoCTb BaTapeliHoro 6noka nnm
CUCTEMbI, OTHECEHHASs K 3HAYEHUIO HOPMUpPOosaHHOU emkocmu (3.16) U BbipaXkeHHasi B NPOLIEHTaX.

3.21 posapsag (top off charge): JononHuTenbHbIN 3apsad, KOTOPbIN UCKMIOYAET BO3MOXHOE YMEHbLLIEHNE
C3 nocne crtaHgaptHoro 3apsaaa (3PC) npu KT ¢ nocnegyiowmm npuBegeHMeM K TENOBOMY paBHOBECUIO NPU
pasnuYHbIX TEMMepaTypax.

3.22 nocTtaBwuK (supplier): KomnaHusi, kotopas nocrasnseT 6arapeiiHbie 6roku u/mnmu cUCTeMbI.

TMpumep — Uzzomoeumens 6amapeu.

3.23 HanpsxkeHue knacca A (voltage class A): Knaccudukauus sanekTpuiecknx KOMNOHEHTOB UMK Lie-
nen ¢ MakcumanbHbiM pabodum HanpsxeHuem (3.14) He Gonee 30 B (cpegHekBagpatnyeckoe 3Ha4YeHue)
NepeMeHHOro Toka unu He 6onee 60 B NOCTOAHHOIO TOKA.

MpumevyaHue — Bonee nogpobHo cm. MCO 6469-3.
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3.24 nanpsixenue knacca B (voltage class B): Knaccudmkauusi anekrpuyeckux KOMMNOHEHTOB UK Lie-
newn ¢ MakcumaribHbiM paboyum HanpsxkeHuem (3.14) cebiwe 30 B, Ho He Bonee 1000 B (cpeaHekBaaparu4e-
CKO€ 3Ha4YE€HUE) NepeMeHHOro Toka, unu ceeille 60 B, HO He Gonee 1500 B NOCTOSIHHOTO TOKA.

Mpumevyanue — bonee nogpobHo cm. UCO 6469-3.

4 O603Ha4YeHUsA U COKpaLLeHus

4.1 O603HauYeHusa

C — CHWxkeHne eMKoCTH, Cr,qe;

CHpM.,to — HOpPMMPOBAaHHAaA eMKOCTb Npu paspsaae TokoM 1C B Hayane »usHeHHoro uukna (HXKLL), Crt,to?

ap.makc, — MaKCMATbHbINA TOK HENPEPLIBHOTO 3apA/a, yKasaHHbIA MOCTABLUMKOM ANS UCMLITaHUA MO
onpeaeneHnto dHeproadheKTUBHOCTU Npu BLICTPOM 3apsiae, Is max;

Ipp.,MaKC. — MaKCUMarbHbI HEMNPEepbIBHbIA PaspsAAHbIA TOK, YKa3aHHbIA NMOCTaBLUWKOM AN UCTILITaHUN
nO ONpeseneHnto SHePrun n eMKOCTH, Iy ray:;

Ipp_mlmam_ — MaKCUManbHbIi UMNYMbCHbIA PA3PAAHbINA TOK, YKa3aHHbIN NOCTaBLYMKOM ANA UCTIbITAHUI NO
onpeaeneHnto MOLLHOCTU, BHYTPEHHEro CONnpoTUBMEHUSA U 3HEPro3PEKTUBHOCTH, Idp'max;

Tyake. — MaKkcMManbHas Temneparypa;

Ty, — MUHMManNbHas Temneparypa;

t— Bpems.

CHUX.

4.2 CoKpauweHus

a.Cc. — nepeMeHHbIii Tok (alternating current);

BKB — 6Gnok koHTpons u ynpasneHus 6atapen (battery control unit, BCU);

OMA — anekTpomoGunb akkymynaTopHelin (battery electric vehicle, BEV);

HXL — Havano xu3HeHHoro yukna (beginning of life, BOL);

C — eMKOCTb, BblpaXeHHas B aMmnep-yacax (A -v);

nC — BeNW4YMHa TOKa, COOTBETCTBYIOLLAA TOKY B N pa3 6ornee pa3psaaHoil eMKOCTM B OAHOYACOBOM peXU-
Me paspsafa, BbipaKeHHas B amnepax (Hanpumep, 3C COOTBETCTBYET BEMNMYMHE TOKA pa3psaa 04HO4aCOBOIO
pexuma, NOMHOXEHHOTO Ha 3 U BbIPAXXEHHOrO B amnepax);

d.c. — nocToAHHLIN TOK (direct current);

OW — o6vekT ncneitanuin (device under test, DUT);

U, — xoHe4Hoe HanpshxeHue npu paspsige (end of discharge voltage, EODV);

EUCAR — EBponeiickuii COBET N0 UCCNEaoBaHWAM U pa3BuTMIO B aBToMobunectpoeHun (European
Council for Automotive Research and Development);

SMT3 — anekTpoMobunb Ha TonnMBHLIX anemeHTax (fuel cell vehicle, FCV);

OMIN — anektpomobunbs rubpuanbivi (hybrid electric vehicle, HEV);

MO3K — MexayHapogHas anektporexHudeckan komuceusa (Intemational Electrotechnical Comission, IEC);

NCO — MexayHapogHaa opraHusauma no crangaptusaumm (International Organization for
Standardization, 1SO);

Li — nutui (lithium);

Li-ion — nuTuin-noHHbIn akkymynatop (lithium-ion, Li-ion);

HPL|, — HanpsbkeHne pasomMkHyTOM uenu (open circuit voltage, OCV);

SMIM — anekTpomo6unb rubpuaHbli ¢ noasapaakon ot cetu (plug-in hybrid electric vehicle, PHEV);

CINM — cnekrpanbHasa NAOTHOCTL MOWHOCTU (power spectral density, PSD);

CHJ3A — cucrema HakonneHna sHeprum akkymynaropHas (rechargeable energy storage system, RESS);

Ms — cpeaHekBaapaTudeckoe 3HavyeHue (root-mean-square);

KT — komHarHag temnepartypa [(25 £ 2)°C] (room temperature, RT);

LIC — crangaprtHbiin unkn (standard cycle, SC);

3PC — craHpaptHbin 3apaa (standard charge, SCH);

PPC — crangaptHbinn pa3paa (standard discharge, SDCH);

C3 — creneHb 3apshkeHHOCTH (State of charge, SOC);

USABC — AmMepuKaHCKUI KOHCOPLMYM NEPCNEKTUBHLIX UCTOMHUKOB 3Heprum (Gatapein) (United States
Advanced Battery Consortium).

4
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5 O6bwume TpedboBaHuA

5.1 O6wume ycnoBusa

5.1.1 MpeanocbInku

BatapeiiHbliii 6ok unu cuctema, nognexatume UCTbITAHUIO B COOTBETCTBUM C HACTOSALLMM CTAHAApPTOM,
JOIMKHBI 0OTBEYaTh crneayowmumM TpeboBaHnsaM:

- 9nekTpobe30nacHOCTb KOHCTPYKUMM JOMmMKkHA ObiTb NOATBEPXKAEHA Ha COOTBETCTBUE TpeBoBaHMSAM
NCO 6469-1") n UCO 6469-32);

- BMecTe ¢ OU fomkHbl ObITb NpegoCcTaBneHbl HEOOX0AMMAsA IKCNyaTaLMoHHasa OKYMEHTaUus u Tpe-
OyeMble ANs UCTbITAHUSA KOMMNOHEHTLI COEAUHEHUS C UCMNbITaTeNbHLIM 0060pyA0BaHUEM (TO ECTb COEAMHUTE-
N1, pasbembl, BKIIOYAs OXNaXgeHne U KOMMYHUKaLuun).

BatapeiiHas cuctema gomkHa obecneynBaTb BOZMOXHOCTb NPOBEAEHNS BCEX NMPEANMCaHHbIX UCTIbITa-
HUI, TO ecTb B BKB 4omkHbl BbITb peanu3oBaHbl BCe pEXMMbI UCTIBITAHMIA, a Takke AoMmkHa BbiTh 06GecneyeHa
BO3MOXHOCTE 06MeHa MHOPMaUmMei C UCTbITaTeNbHbIM CTEHAOM NOCPEACTBOM OBLLMX KOMMYHUKALMOHHbIX
LLWH.

Moacucrema GarapenHoro 6noka B kayectse OU gomkHa BkNtovaTk B ce0A BCe KOMMOHEHTbI, yKa3aH-
Hble noTpebuTenemM (HanpumMep, ANs NPOBEAEHUS MEXAHWYECKUX UCTILITAHUIA JOMKHbI ObITb NPEAOCTaBMEHSI
MEXaHUYeCK1e U aneKTpu4eckne CoeaUHUTENbHbIE KOMMOHEHTLI).

Ecnu He ykasaHo uHOe, nepef kaxabiM ucnbitaHuem O ypaBHOBeLLMBAETCA NpU TeMneparype uc-
nbiTaHui. TennoBoe paBHOBECUE AOCTUraeTcs, ecnu 6e3 akTMBHOIO OXIaXXaeHUs B Te4eHue 1 Y OTKIOHEHUs!
MexXay TeMnepaTtypoii UCMbITaHUA U TEMNEPATYPOil BCEX TOYEK U3MEPEHUSI TEMNEPATYPbl aKKyMYFSiTOPOB
MeHee + 2 °C.

Ecnu He yka3aHo uHoe, nocne npoeeaeHus nioboro 3apsga u nocne kaxaoro nusMmeHenus C3 O Heobxo-
AUMO BblaepxaTb B TedeHne 30 MuH,

5.1.2 ToyHOCTb U3MepUTENBHOro 060pyA0BaHUA U AONYCKN U3MEPEHUA NapaMeTpoB

O0Las TOYHOCTb BHELLHEro U3MepuTenbHOro o6opyaoBaHWUA AOSKHA ObiTb B Npeaenax Crneayowmx
[JOMyCKOB:

- 0,5 % 4na HanpsXKeHus;

- £0,5 % anga Toka;

- +1°C gna temneparypsbl.

CymMMapHasi NorpeLUHOCTb U3MEPEHNI KOHTPONUPYEMbIX U U3MEPSEMBIX BENUYMH MO OTHOLLEHUIO K 3a-
[aBaeMbIM Unu HakTUYECKUM 3HAYEHUSAM JOIDKHA ObITb HE Oonee:

- +1 % ANS HaNpsXKeHus;

- £0,5 % ansa Toka;

- &1 °C ans Temneparypsl;

- 0,1 % anAa BpeMeHu;

- +1 % Ans maccel;

- £ 1 % ana pasmepos.

Bce BenuuuHbl (Bpems, Temneparypa, TOK U HanpsbkeHue), eCnu 3T0 He OrOBOPEHO 0C060, AOMKHbLI PUK-
cUpoBaTbCa Kaxable 5 % npeanonaraemoro BpeMeHu 3apsja u paspsaga.

5.2 MporpaMmma ucnbiTaHUn

MocnenoBarenbHOCTb UCNLITAHWI ANA KOHKPETHOTO BaTapeiHoro bnoka, cucTeMbl UnNu nogcuctemel 6a-
TapenHoro brnoka yctaHaBnMBaeTCs Ha OCHOBE COrnaLleHus Mexay norpeburenem n NnoCTaBLUMKOM C yHETOM
MCNbITAHU, YKA3aHHbIX B 5.3.

Mpumep nepeyHst yCrnoBuiA UCTILITAHWUIN, KOTOPbIE JOIMKHbI ObITh COrnacoBaHbl Mexay norpeéurenem u
NOCTaBLUMKOM ANS BLICOKOMOLLHbIX GaTapeiHbix 6r10KoB U cuctem, npuseseH B Tabnuue C.1, a AN BbICOKO-
3HeproemMkux barapeiiHbix 6rokoB u cucrem — B Tabnuue C.2.

5.3 UcnbiTannsa

O630p UCNbITAHWUI NPUBEAEH HA PUCYHKE 1, rAe AaHbl CCbIMKM HA KOHKPETHBIE NOANYHKTLI. B npunoxe-
Hun B npueeaeHbl npumepbl c6opa AaHHbIX UCNBITAHUNA.

1) B cragun paspaboTkm.
2) BeepeH MCO 6469-3:2018.
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CBojKa ucnbITaHUA

O6wwue ucnbITaHUA WcnbiTaHus no onpenereHuio
(pasgen 6) paboumx xapakTepucTuk
Livknbl npepBapuTtensHoi noarotosku (6.1) (paspen 7)
CrangapTHbIi umkn (6.2) SHeprusa u eMKkocTb npu KT (7.1)
CrangapTHbii pa3spsg (6.2.2.2) OHeprusl n eMKOCTb NpU pasiUUHbIX TeMnepaTypax
CraHgapTHbii 3apsg, (6.2.2.3) oKpy>KaloLein cpeabl M pexxumax paspsga (7.2)

MoLuHOCTbL U BHYTpeHHee conpoTuBneHue (7.3)
CHmxenue C3 6e3 Harpysku (7.4)

CHwxenue C3 npu xpaHeHum (7.5)

MoOLUHOCTb NPOKPYUMBAHMSA NPU NOHWKEHHBIX TEMNEpa-
Typax oKpyxatowien cpeasbl (7.6)

MoLLHOCTb NPOKPYYUBaHUS NPY NOBLILLEHHLIX TEMME-
paTtypax okpyxawlLuen cpeabl (7.7)

OHepreTudeckasn acpdekTuBHoCcTE? (7.8)
OHepreTuyeckas acpheKTMBHOCTb Npy GbICTPOM
3apsine® (7.9)

[lonroBeyHOCTb NpU LknupoBaHuu (7.10)

2) YcnbITaHMe NPUMEHSIETCSA TOMbKO K BEICOKOMOLLHLIM BaTapeiiHbiM 6riokam u cucteMam.
b) UcnbiTaHue NPUMEHSBTCA TONLKO K BLICOKOIHEProemkm BarapeiiHbim Grnokam n cuctemam.

PucyHok 1 — lMocneaoBaTentHOCTb NPOBEASHUA UCTbITaHUIA

5.4 NoaroroBka 6aTapeHOro 6510ka U cucTeMbI ANA CTEHAOBbLIX UCNLITAHUMA

5.4.1 NoaroToBka GatapenHoro 6soka

Ecnun He oroeopeHo ocobo, To 6GarapeiHbiili 6nok gomkeH 6biTb coeguHeH ¢ 060pyaoBaHNMEM UCNbITa-
TENbHOIo CTeHAa Yepe3 BbIBOALI HanpshkeHusi knacca B (npu Hanuuum) n HanpsbkeHusa knacca A. KOHTakTo-
pbl, AOCTYNMHbIE AAHHBIE MO 3HAYEHWUSIM HaMPSDKEHWA, TOKa M TeMNepaTypbl AOMKHbI KOHTPONUPOBATLCA Ha
o6opyaoBaHMM UCNBLITAaTENLHOIO CTEHAA B COOTBETCTBMU C MHCTPYKLMSIMU NOCTaBLUUKA U TpeboBaHUAMU K
ucnoiTaHusamM. Ha 6arapeliHom Grnoke AomkHa (PyHKLIMOHMPOBATL NAcCMBHANA 3alMTa OT NEPErpys3ku no TOKy.
Ha o6opyaoBaHuun ucnbITatenbHOIO CTeHAa AomkHa (PYHKLUMOHMPOBATh aKTMBHAA 3alyMTa OT Neperpysku no
TOKy, cnocobHan npu HeobxoAUMOCTH pa3mMbiKaThb If1aBHble KOHTaKTopbl 6arapeiHoro 6noka. K o6opynosaHuio
ucnbiTatenbHOro creHaa Moxet ObiTb NPUCOSANHEHO U (DYHKLIMOHUPOBATL B COOTBETCTBMU C UHCTPYKLIMAMU
NOCTaBLUMKA YCTPOWCTBO OXITXKAEHUS.

5.4.2 NoarotoBka 6arapeiHON CUCTEMbI

Ecnmn He oroBopeHo ocobo, H6atapeiiHasi cuctema formkHa bbb coeguHeHa ¢ 060pyaoBaHMEM NCTbI-
TaTenbHOro cTeHAa Yepes BbiBOAbI HANpsbkeHus knacca B (npy Hanu4un) n HanpsxkeHus knacca A, coeau-
HUTENKU oxnaxaeHusi. PyHKUUOHWpoBaHUe 6aTapeiiHol CMCTEMbI AOMKHO KOHTPONUPOBATLCA NOCPEACTBOM
BKB, o6opyaoBaHue UCnbITaTenbLHOrO CTeHAa AOMKHO cnepoBarb pabounm npeaenam, nepenasaemMbiMm OT
BKB nocpencTBOM KOMMYHUKALMOHHOM LWKMHBLI. O60pyA0BaHKe UCNbITaTeNbHOro CTeHAa AOSHKHO NoAAEpXU-
BaTb ycnoBusi cpabarbiBaHUA «BKI./BbiKi.» [fIaBHbIX KOHTAKTOPOB, U3MEHEHUe NapaMeTpoB HaNPAXEHUA,
TOKa M Temneparypbl B COOTBETCTBUM C YKadaHHbIMM TpeboBaHUsIMU METOA0B UCNbITAHUA. YCTPONCTBO OX-
naxaeHus 6atapeiHoi cMcTeMbl U COOTBETCTBYIOLLMIA KOHTYP OXJTaXAEHUA UCNbITaTeNbLHOro cTeHaa, ecnm
HEe YCTaHOBJIEHO UHOEe B KOHKDETHOM MEeToAE UCMbiTaHui, AOIKHbI (DYHKLIMOHUPOBATb B COOTBETCTBUU C
3afjlaHHbIMU TeXHM4YeckumMm TpeboBaHnsIMKM K cnibITaHMAM U nog, ynpaenenmem BKB. BKB gonxen obecne-
4YuBaTh BO3MOXHOCTD BbiNONHEHUS1 060pYA0BaHNEM UCTIBITATENBHOIO CTeHAa NpoLeayp UCNbITaHuUi, He Bbl-
X0As 3a npeaenbHbie 3HaYeHUs1 BeNMYMH napaMeTpoB OarapeitHoi cuctembl. Mpu HeoGxoaumocTu ynpas-
nsiowas nporpamma Kb gorkHa 6b6iTb aganTmpoBaHa NOCTaBLYMKOM K TpeboBaHMAM METOQO0B UCMbLITAHUS.
YcTpoiicTBa aKTUBHOW U NAacCMBHOW 3alUMTbHl OT Neperpyskd Nno TOKy AOMKHbI cpabaTbiBaTb N0 KOMaH4am
6aTtapeiHoi cuctembl. AKTUBHasA 3alumTa Nno TOKY AOMKHA Taloke nogaepxvsatbcs o6opyaoBaHueM ucnbl-
TarenbHOro CTeHAa, Npu HeobXoaMMOCTU Bbi4aBas KOMaHAy Ha pasMblKaHWE [MaBHbIX KOHTaKTopoB GaTa-
PEAHO cUCTEMBI.

6
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6 ObOwume ucnbiTaHus

6.1 Luknbl npeaBapuTenibHON NOArOTOBKKN

6.1.1 Uenb

OW pomkeH nepej HavyanoM cepumn UCMbITAHWIA NPOMTW NpeaBapuTenbHYIO NOATOTOBKY NyTEM nNpoBeae-
HUA OnNpeaeneHHbIX LUMKIOB 3apsaaa-paspsaaa, utodbl rapaHTMpOBaTh COOTBETCTBYIOLLYIO cTabunusauyuio na-
pamMeTpoB GaTapeiHbix 6IOKOB U CUCTEM.

[aHHOe ucnbiTaHne npumeHsaeTcs k batapenHbim 6nokam U cuctemam.

6.1.2 MeToAbl UCNbITAHUNA

6.1.2.1 BeicokomoLHble BaTapenHbli 610k n cucrema

Ons BEICOKOMOLLHBIX BaTapenHbix ONOKOB U CUCTEM METOA AOIMKEH ObITh CreayoLLnii:

- UcnblTaHue npoBoaAT npu KT;

- paspsaabl 4OIMKHbI BbIMOMHATLCS TOkaMu 2C Unu gpyruM 3Ha4eHWeM TOKa, eCriv 910 MPEANOoXEHO no-
CTaBLUMKOM U/MMK UCNOSb30BAHO UM B UCTILITAHMAX NEPe NOCTABKOK. 3apsig NPOM3BOAUTCA B COOTBETCTBUM
C pekoMeHAauMAMN NOCTaBLLUMKA;

- [BOJDKHBI ObITb NPOBEAEHBI NATL NOCNeA0BaTENbHbIX LUKMOB NpeaBapuTenbHON NoAroToBkU. MeHbLuee
KONMYECTBO LMKIIOB MOXET ObITb COMMacoBaHO Mexay noTpebutenem u NnocTaBLUUKOM;

- HanpsbkeHue BaTapenHoro 6roka unm CUCTEMbI B KOHLE pa3psifa HE JOIMKHO OMYCKaTbCHA HKE MUHM-
MarnbLHOro HanpsPKEHUS, PEKOMEHAOBAHHOTO NOCTaBLUMKOM;

- DarapenHbin OroK Mnu cucTema CYUTaKTCA NMPEeaBapUTENbHO MOArOTOBMIEHHLIMMW, €CMU pa3psaHas
€MKOCTb B TEYEeHUE ABYX MOCMNEeAOBaTENbHbLIX Pa3psaoB HE U3MEHSETCA Gonee 4eMm Ha 3 % OT BENUYMHBI
HOPMUPOBAHHOW €MKOCTU (30-MWUHYTHbBIWM paspsaa Unu Apyroi pexum paspana, NPUHATBIA B XOA€ UCNbITaHUS
B COOTBETCTBUM C yKa3aHuaMM noctasLyuka). Ecnu pexum paspsga coBnagaeTt ¢ pexummMoM, UCMONb3YyEMbIM
NOCTaBLUMKOM AN TOro e 6arapeiHoro 6noka unm cUCTeMbl BO BPEMSI 3aBOACKUX UCTbITAHWIA, TO AaHHbIE
BTOPOrO LMKNa MOryT ObITb HENOCPEACTBEHHO COMOCTABNEHbI C AHHBIMM MOCTABLUVMKA;

- ecnu TpeboBaHMA NpegBapuTENLHONM NOATOTOBKU HE MOTYT ObITh BbINOSIHEHBI, NOTPEOUTENbL M NOCTAaB-
LMK AOIMKHbI COrNacoBaTth AanbHENLLIME AENCTBUSA.

MpumedaHue — Pexum paspsga Tokom 2C UCNONL3YETCA ANA TOro, YTOGLI COKPaTUTL BpeMSA NpeaBapuTenb-
HOW NOArOTOBKU.

6.1.2.2 BbiCOkO3HeEproemkue 6atapeiHbiii 6nok u cucrema

[na BbICOKOSHEproeMkux baraperiHbix 6110KkOB U CUCTEM METOA AOMKEH ObiTb CneayoLWwui:

- ucnbiTaHue nposoasaT npu KT;

- pa3spaabl 4OMKHbI BLIMONHATLCA TOkaMu C/3 unu Apyrum 3Ha4eHUEM TOKa, €Cnu 3TO NPeanoXeHo no-
CTaBLUMKOM WU/MNN UCNONb30BAHO MM B UCMbITAHUAX Nepes NOCTaBKOW. 3apsa NPOM3BOAUTCA B COOTBETCTBUM
C pekoMeHAauUsAMMN NOCTaBLUMKA;

- AOMKHbI ObITh NPOBEAEHLI TPU NOCNEA0BATESNbHLIX LMKNA NpeasapuTenbHon noarotosku. Mo cornaco-
BaHWIO MeXay NoTpebuTenem u NOCTaBLYMKOM MOXET ObiTb NPOBEAEHO ABA LMKNA;

- HanpsbkeHue GarapeiHoro 6noka unnm CUCTEMbI B KOHLE paspsaga He AOMKHO ONyCKaTbCA HUXE MU-
HUMAnNbHOIO HaNPSHKEHUS!, PEKOMEHAOBAHHOIO NOCTABLUMKOM (MUHUMANbHOE HaNPSXKEHME — CaMOe HU3Koe
HanpshkeHWe Npu paspsiie, He Bbi3blBaloLLEee HEOOPATUMOrO NOBPEXAEHUS);

- BatapenHblii ONOK KM cUCTEMa CHUTAIOTCA NPEeABapUTENbHO NOAFOTOBSIEHHLIMU, €CNN paspsaaHas
€MKOCTb B Te4eHue ABYX NocrenoBaTefibHbIX pa3paaoB He u3MeHseTca 6onee vyem Ha 3 % OT BENU4WHBI
HOPMUPOBAHHOM eMKOCTU. Ecnn pexxum paspsa coBnagaet ¢ peXxumomM, UCNOMb3yeMbIM NOCTABLLUKOM B TOM
e BaTtapenHom Bnoke unu cucteme BO BpEMsi 3aBOACKUX UCTIbITAHWIA, TO AAHHbIE BTOPOrO LiMKNa MOryT ObiTb
HenocpeaCTBEHHO CONOCTAaBNEHbI C JaHHLIMU NOCTAaBLUMKA;

- ecnu TpeboBaHUsA NpeaBapuTENbHON NOATOTOBKM HE MOTYT ObiTb BbINOMHEHLI, NOTPEOUTENDb M NOCTaB-
LMK AOSMKHbI COrnacoBarb AanbHEWLUME AENCTBUA.

6.2 CtangaptHbii umkn (LIC)

6.2.1 Uenb

Uenb ctangaprtHoro uukna (LIC) — obecneuntb OA4MHAKOBLIE HAYanbHbIE YCNOBUS ANS KAXAOr0 UC-
nbiTaHuA GatapenHoro 6noka unu cuctembl. LIC, onnMcaHHbI HWKE, AOSHKEH NPOBOAUTLCA NEpes Kaabim
UCNbITAHMEM.

[aHHble ucnbITaHUsi NPUMEHSIIOTCA K BaTtapeliHbiM 6nokam u cuctemam.
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6.2.2 Metoa ucnbITaHUM

6.2.2.1 ObLUMe NoNoXeHus

LIC nposoaat npu KT. LIC aomkeH BKnovaTb ctaHaaptHbii paspag (PPC) (oM. 6.2.2.2), 3a KOTOPbIM
cnepnyeT craHaaptHbii 3apag (3PC) (cm. 6.2.2.3).

Ecnu no kakoi-nubo npuumHe NpOMEXXyTOK BpEMEHU Mexay okoHYyaHuem LIC n Hayanom HOBOTO UCTIbI-
TaHus npesbiwaet 3 4, 1o LIC cnegyet nOBTOPUTD.

6.2.2.2 CtaHaaprtHbiv paspag (PPC)

6.2.2.2.1 BbiCOKOMOLLHbIE GaTapeiiHblii 61Ok U cuctema

Pexum paspsiaa: 1C unu apyroii Tpefyemblil pexam cornacHo cneumdukaumam, npesocTaBneHHbIM
NOCTaBLLUKOM.

OrpaHuyeHue no paspsay: cornacHo cneuudukaymsam, npeaoCTaBneHHbIM NOCTaBLLMKOM.

Mepuoa BbigEPXKU NOCAE pa3paaa AnA AOCTUXKEHUS CTabMNbLHOrO cocToAHUA: 30 MUH Unn BpeMsa A0-
CTWXeHuA Tennooro paBHosecna OU npu KT.

6.2.2.2.2 BbiCOKkO3HEproeMkue 6arapertbivi 6nok u cuctema

Pexum paspsga: C/3 unu apyron Tpebyemblil pexxuM COrmacHo cneuudukaumam, NnpeaoctaBneHHbIM
NOCTaBLUMKOM.

OrpaHu4eHue no paspsaay: cornacHo cneuudukaymsam, NpeaoCTaBneHHbIM NOCTaBLLNMKOM.

Mepuoa BolgepXxkn nocne paspsga 4ns 4O0CTUXEHUS CTabMNbHOTO cocToAHMA: 30 MUH MNKU BPEMA A0-
CTWKEHUA TennoBoro pasHosecua OU npu KT.

6.2.2.3 CtangaptHbin 3apsaa (3PC)

6.2.2.3.1 BbICOKkOMOLLHbIEe HaTapeliHbii 6noK u cucrtema

MeTtoa 3apsga v kpuTepui OKOHYaHMA 3apsaa:; COrmacHo cneuudukaumsam, NPeaoCTaBNeHHbIM NOCTaB-
wukom. Cneundpukaummn A0MKHbI OXBaTbIBaTb KPUTEPUU OKOHYAHUS 3apsaa U NpeaenbHYI0 NPpOAOIHKUTESNb-
HOCTb MpoLecca 3apsiaa.

Mepuoa Bbiaepxku nocne 3apaaa: 30 MUH.

6.2.2.3.2 Bbicoko3Heproemkue barapeiHbiin 6rnok u cucrema

MerTog 3apsiga n KpUTepuii OKOHYaHUA 3apsaa: CornacHo cneuudukaLusam, NPEAoCTaBNeHHbIM NOCTaB-
koM. Cneuudpukaummn AOmKHbI OXBAaTbIBaTh KPUTEPUM OKOHYAHUA 3apsaa U NpeaenbHy0 NPOAOIKUTENb-
HOCTb npouecca 3apsiaa. B niobom cnyyae npouecc 3apsga AomkeH ObiTh 3aBepLUeH B TedeHue 8 u.

Mepuoga Bbiaepkku nocre 3apsaga: 60 MuH.

7 VcnbiTaHnA No onpeaeneHUro pabounx xapakTepucTuk

7.1 SHeprusa n emkoctb npu KT

7.1.1 Uenb

3T0 uCnbITaHNe NPOBOAAT ANA U3MepeHuss emkoctn OU, A-4, npu pa3paae noCTOAHHLIM TOKOM.

[ns BLICOKOMOLLHbIX BaTapeiHbix 6rOKOB U CUCTEM PEXMM pa3psiaa NOCTOSIHHBIM TOKOM JOMKEH COOT-
BETCTBOBATb 3aABMIEHHOM MOCTABLUMKOM HOPMUPOBAHHON npu Toke 1C eMKocTU, A-4 (Hanpumep, ecnu Hop-
MUPOBaHHaA EMKOCTb OAHOYACOBOro paspsfa cocrtasnser 10 A-4, To paspsag nposoaATt Tokom 10 A). OgHo-
yacosou pexum (1C) ucrnonb3yercs Kak STanoHHbIN ANA U3MEPEHUS CTAaTUY4ECKON eMKOCTU U SHEPruu U Kak
CTaHAAPTHbIA PEXMM ANSA UCTILITAHUA BbICOKOMOLLHLIX 6aTapeiiHbix 6nokos u cuctem. Kpome Toro, ecnu aTo
NPUMEHUMO, ANS BbINONHEHNSA TPEOOBAHMII NO OTHECEHUIO K BbICOKOMOLLHBIM CUCTEMaM, ONpefeneHns em-
KOCTM JOIMKHbI ObITh BLINOMHEHBI TAKKE NpU paspsae Tokom 10C, a Takke MakCMmansHO AOMYCTUMBIM TOKOM.
Paspaa nomkeH ObiTb NpekpaLyeH npu JOCTMKEHUN Uy, YCTaHOBIEHHOTO NOCTABLUMKOM B 3aBUCUMOCTM OT
pexxuMa U TeMnepatypbl paspsaa.

[Insi BBICOKO3HEProemkux bataperiHelx 6r10KOB M CUCTEM PEXUM pas3psga NOCTOSIHHBIM TOKOM JOSKEH
COOTBETCTBOBATb 3asBMEHHON NOCTaBLUMKOM HOPMUPOBAaHHOW npu Toke C/3 eMKoCTH, A4 (Hanpumep, ecnu
HOPMMPOBAHHAA eMKOCTb TPEXHACOBOrO paspsga cocrasnseT 45 A-u, TO pa3psag npoBoasAT TokoM 15 A). Tpex-
yacosoun pexum (C/3) ucrnonb3yeTcs Kak 3TanoHHbIA 4NA U3MEPEHUA CTATUYECKON EMKOCTM U QHEPIMMK U Kak
CTaHAapPTHbLIN PEXMM ANSA UCNbITAHUSA BLICOKOSHEProeMKMX 6aTapeiHbix 6r1okoB u cuctem. Kpome Toro, ecnu
3TO NPUMEHMMO, ANS BbINONHEHUSA TPEOOBAHUI NO OTHECEHUIO K BbICOKOSHEPrOEMKMM CUCTEMAaM onpegene-
HUSI @MKOCTU AOJDKHBI ObITb BLINOMHEHBI TaKkke Npu paspsae Tokamu 1C, 2C n MakcMmanbHO AOMNYCTUMbIM
TOKOM. Paspsa aomkeH ObiTe NpekpaLleH Npu AoCTUXEHNN U, , yCTaHOBMEHHOTO NOCTABLMKOM B 32BMCUMOCTY
OT pexxumMa U TemnepaTypsl paspsaga.

[aHHble ncnbITaHUA NPUMEHSIIOTCA K BaTapeiiHbiM Brnokam u cucTeMam.
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Mcnbitanne nposogat npu KT pexumamu paspsga tokamu 1C, 10C n MakcuManbHbIM TOKOM, paspe-

LUEHHBIM MOCTABLUMKOM (MAKCUMAITbHBIN TOK pa3psiia COOTBETCTBYET /po ways)-

MocnenoBaTenbHOCTb UCMbITAHUIA, KOTOPbIE A0MKHbI ObITh NPOBEAEHLI, ONpeaeneHa B Tabnuue 1.

Ta6nuya 1— lNocrneqoBaTenbHOCTL NPOBEAEHNA UCTILITAHWIA NPU ONpeAeneHun SHepruu u emkocTi npu KT Ans Bbl-
COKOMOLLHLIX BaTapelHbiX GIIOKOB 1 CUCTEM

Otan Mpoueaypa Temnepatypa ucnbTaHWi
1.1 [MpusefeHne K TennoBoMy paBHOBECULO KT
1.2 CraHgapTHelit 3apsg (3PC) KT
1.3 CraHgapTHeli yukn (LIC) KT
21 Pa3psag Tokom 1C KT
2.2 CraHgapTHeblii 3apsg (3PC) KT
23 Paspsg Tokom 1C KT
2.4 CraHgapTHelit 3apsg (3PC) KT
25 Paspsg Tokom 10C KT
2.6 CrtaHgapTHbIi 3apsg (3PC) KT
2.7 Paspsg Tokom 10C KT
2.8 CraHgapTHelit 3apsag (3PC) KT
29 Pa3psg Tokom Ipp.,MaKc. KT
2.10 CraHgapTHelii 3apsg (3PC) KT
2.11 Pa3spspn TOKOM [y vare. KT
212 CraHgapTHeli 3apsg (3PC) KT
3.1 CtaHaapTHbIi yukn (LIC) KT

Mpoueaypa 3PC gomkHa NpoBOAUTLCA B COOTBETCTBUMN € 6.2.2.3.1.
Mpouegypa LIC aomkHa NpoBOAUTLCA B COOTBETCTBUM C 6.2.

Bce ucnbiTaHus Ha pa3psia NPeKpaLLaoT Npu 4OCTKeHUN Uy, yCTaHOBNEHHOTO NOCTaBLUMKOM.

Mocne paspsaa O fgomkeH GbiTb BblaepaH B COCTOSIHUM NOKOS1 He MeHee 30 MUH UM LOrDKHA NPONTH
Tennosas crabunusauus npu TpebyeMoi TeMnepaTtype OKpyalollei cpeabl NM6o A0 Hayana crneayloLwero
aTana nocrnenoBaTenbHOCTM UCNbITaHUi Ans o6ecneyeHnsi TENNOBOTO PABHOBECUS! 1OMKEH UCMONb30BAaTLCA
(PUKCMPOBAHHBI NEpUO] BPEMEHM.

7.1.2.2 BblcokoaHeproemkue 6atapeiHblii 6rok u cucrema

McnbiTaHne npoeoasaTt npu KT pexxumom paspsga Tokamu C/3, 1C, 2C (ecnu 2C meHee Ipp_'Mach) N Mak-

CUManbHbIM TOKOM, pa3peLlueHHbIM NOCTaBLLUMUKOM.

MocneaoBaTenbHOCTb UCTbITAHWNA, KOTOPbIE AOMKHbI ObITh NPOBEAEHL!, onpeaeneHa B Tabnuue 2.

Tabnuya 2 — lNocnegosaTenbHOCTL NPOBEAEHUS UCTBITAHWIA NpU onpefeneHnt 3Heprum u emkocTu npu KT Ans Bbi-
COKOSHeproemMkux 6arapeliHelx 6ro0KkoB 1 cUCTEM

STan Mpoueaypa TemnepaTypa UcnbraHuit
1.1 MpuBefeHNe K TennoBoMy paBHOBECUIO KT
1.2 CtaHaapTHbIi 3apsg (3PC) KT
1.3 CraHgapTHbli yukn (LIC) KT
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OKOHYaHue mabnuubi 2

Otan Mpoueaypa Temnepatypa UcnbITaHUi
2.1 Paspspg TokoM C/3 KT
2.2 CraHpaapTHbIf 3apsag (3PC) KT
2.3 Paspsap Tokom C/3 KT
2.4 CtaHaapTHbIf 3apag (3PC) KT
2.5 Paspsap Tokom 1C KT
2.6 CraHpaapTHbIf 3apag (3PC) KT
2.7 Paspsag Tokom 1C KT
2.8 CtaHgapTHbIi 3apag (3PC) KT
29 Paapsg Tokom 2C KT
2.10 CraHgapTHeblf 3apag (3PC) KT
2.1 Pa3spsa Tokom 2C KT
212 CraHaapTHLIN 3apag (3PC) KT
213 Pa3psa TokoM Iy yaye, KT
2.14 CtaHaapTHbIi 3apsag (3PC) KT
2.15 Pa3spsiag Tokom Ipp_‘MaKc_ KT
2.16 CranpaapTHblf 3apag (3PC) KT
3.1 CranaapTHbli Lukn (LIC) KT

Mpoueaypa 3PC gomkHa NpoBOAUTLCS B COOTBETCTBUM € 6.2.2.3.2.

Mpoueaypa LIC gomkHa npoBOoAMTLCA B COOTBETCTBUM C 6.2.

Bce ucnbiTaHns Ha paspag NpekpaLualot npu JOCTKEHUU Uy, YCTaHOBIIEHHOTO NOCTABLUMKOM.

Mocne paspsina ON nomkeH ObITh BbiAEpXkaH B COCTOSAHUM NOKOSI He MeHee 30 MUH unu AoMmKHa NPONTU
Tennoeas crabunusayua npu Tpebyemon TeMmnepaType OKpyarwen cpeabl nubo Ao Havana cneayiowero
aTana nocnefoBaTenbHOCTU UCTbITAHWIA ANns obecnedeHns TENMOBOrO PABHOBECUST AOMKEH UCMONb30BaTLCA
(PUKCUPOBAHHbLIA NEPUO BPEMEHN.

7.1.3 OnpegeneHue HOPMUPOBAHHON €MKOCTHU

7.1.3.1 BbicOKOMOLLHbIE BaTaperiHbln 6ok u cuctema

Ecnn emkocTb ogHovacoBoro pexyma 1C, nonyveHHas B xoge ucnbitanus no 7.1.2.1, sran 2.3 tabnuupl 1,
oTnu4yaetcsa Gonee yem Ha 5 % OT cneuudukauum NOCTaBLUMKA, TO USMEPEHHas NPU UCNbITAHMN EMKOCTb
NPUHUMMAETCA 38 HOPMUPOBAHHYIO U AOMKHA ObITk MCNONL30BAHA B Ka4eCTBE 6A30BOro 3HAYE€HNUSA HOPMUPO-
BaHHOW €MKOCTU BCEX JanbHenwmnx TpeboBaHnii K TOKY pa3psaa, TO eCTb 3Ha4eHue C BO BCEX pacyeTax Toka
paspsiaa, nC, 4OMKHO ObiTb OCHOBAHO HA U3MEPEHHON eMKOCTU pexuma 1C.

JorxkHbl 6bITb 3apUKCUPOBaHbLI CMEAYIOLLME AaHHbIE:

- TOK, HanpsbkeHue, Temneparypa OU u Temnepartypa okpy>xatowwen cpeabl B 3aBUCUMOCTH OT BPEMEHU
AN KaXgoro ucnelTaHua Ha paspsag u cneaytowero 3a Hum 3PC;

- eMKOCTb, A4, U 3Heprus, BT -y, oTaaHHbIE Npu paspsae, U CpeaHAa MOLIHOCTL paspsiaa, BT, ana kax-
[10T0 UCTMbITaHUA Ha paspsa;

- eMKOCTb, A4, 1 3Heprus, Br -y, nowealuue Ha 3apsaj, U CpeaHAs MOLHOCTL Npu 3apsae, BT, cneayio-
LLUeM 32 KaXkabIM UCMbITAHUEM Ha paspsa;

- 9HeproahpdheKTUBHOCTL 3apsaaa-paspaaa ANA Kaxaoro UCNLITAHUA Ha paspsa;

- 9Heprus, Br-y, oTaaHHas npu paspsaae kak dpyHkumsa C3 ans kaxaoro UCnbitaHusa Ha pa3psaga (B npo-
LeHTax OT HOPMUPOBAHHOIN €MKOCTH);

- U, Ha BCEX AOCTYNHbIX TOUKAX U3MEPEHUS HANPSHKEHUA HA aKKYMYNATOpax Ans BCEX NPOBEAEHHbIX
UCNbITAHUN Ha pa3spsaAa,;

10
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- U3MepeHHasi eMKOCTb OHOYaCOBOro pexxuma 1C, kotopas GyaeT npuHaTa kak 6a3oBoe 3HaYeHne aAns
BCEX AanbHeunLumx TpeboBaHMUii K TOKy pa3spsaa.

MpumeyaHne — [laHHble O €MKOCTU TaKKe WUCMOMb3YIOTCA BMOCNEACTBUN ANA pacyeTa BENUHYUH CHUXKEHUA
eMkocTu (cM. 7.10.2.1.8).

7.1.3.2 BbicokoaHeproeMkue batapeliHbii 610k u cuctema

Ecnun emkocTb TpExyacosoro pexiuma C/3, nonyyeHHas B X04e UCnbITaHua no 7.1.2.2, aran 2.1 Tabnuupl 2,
otnunyaercsa Gonee yeM Ha 5 % OT cneunduKaLu NOCTaBLUMKA, TO U3MEPEHHAA NPU UCNLITAHUU E€MKOCTb
NPUHUMAETCS 32 HOPMUPOBAHHYIO U A0SHKHA ObiTb UCNONb30BaHA B kKayecTBe 6a30BOro 3Ha4E€HUA HOPMUPO-
BaHHOW €MKOCTM BCEX AarnbHenLLmMx TpeGoBaHuUi K TOKY paspsiaa, To eCTb 3Ha4yeHue C BO BCeX pacHeTax Toka
paspsaaa, nC, 40MKHO ObiTb OCHOBAHO HA U3MEPEHHOI eMKOCTU pexuma C/3.

JormkHbl 6bITh 3adPUKCUPOBaHbI Crneayiowme AaHHbIe:

- TOK, HanpspkeHue, Temnepatypa OU n Temnepartypa OKpy>KaloLLen cpeabl B 3aBUCMMOCTU OT BPEMEHU
ANA KaXgoro ucnbiTaHnA Ha paspag u cnegyiouwlero 3a HuM 3PC;

- eMKOCTb, A -4, 1 3Heprus, BT -4, oTaaHHbie Npu pa3psae, u CpeHsas MOLHOCTL paspaaa, BT, ana kax-
[0ro UCMbITaHWUA Ha paspsag;

- eMKOCTb, A-Y, U 3Heprus, BT -4, noweawme Ha 3apsag, M CpeaHsas MOLWHOCTL Npu 3apaae, Br, cnepyio-
LIeM 3a KaXabIM UCMNbITAHMEM Ha paspsj,;

- 3HeproaddeKTUBHOCTb 3apaaa-paspsaga Ans KaK4oro UCTILITAHUA Ha pa3pnaa;

- 9Heprus, BT 4, oTaaHHasn npu paspsge kak dpyHkuma C3 Ans KaXaoro MCNbiTaHMA Ha paspsaa (B npo-
LeHTax OT HOPMUPOBAHHOW €MKOCTK);

- U, Ha BCex AOCTYMHbIX TOYKEX USMEPEHUS HANPSDKEHNA HA aKKyMynaTopax AN BCeX NPOBEAEHHbIX
UCNbITaHWUI Ha paspsaa;

- U3MEepeHHas eMKOCTb TPex4acoBoro pexxumMa C/3, kotopas byaeT npuHsATa kak 6a3oBoe 3Ha4eHue ans
BCEX gancHenwmnx TpeboBaHuii K TOKy paspsaa.

MpuMmedaHue — [aHHble O €MKOCTU TaKKe MCNOMb3ylOTCA BMOCNEACTBUW ANSA pacyeTa BENUYUH CHUXKEHMS
emKkocTu (cM. 7.10.2.2.6).

7.2 JHeprus U eMKOCTb MPU PasnyHbIX TEMNepaTypax OKpyxarowen cpeabl
M pexumax paspsaga

7.21 Uenb

OTO ucnbiTaHue NPOBOAAT ANA ONpeAeneHns eMKOCTU NPU pasnuYHbIX TeMNepaTypax Ha Tpex pasnuy-
HbIX pexxuMax paspsga. Paspsag pasnuyHbiMM TOKamMu NPOBOAAT NOCMEAOBATENbHO NPU OHOW Temneparype
OKpy>aloLLEen cpeabl, 3aTemM TEMNEPAaTypPy OKPY>KAaKLEN CPeAbl MEHSIOT HA HOBOE 3HAYEHUE U NocneaoBa-
TENBHOCTb UCMbITAHUS HA pa3psaa NOBTOPSIOT.

7.2.2 MeTop ucnbiTaHuA

7.2.2.1 BoicokomoLLHble BaTapeliHbiin ONok U cucrema

McnbiTaHne NpoBOAAT Npu Tpex pasnuyHbix Temneparypax (40 °C, 0 °C u —18 °C) pexuMom paspsaga
Tokamu 1C, 10C 1 MakcuMarnbHbIM TOKOM, pa3peLLeHHbIM NOCTaBLUMKOM (MakCMManbHbIi TOK paspsga cooT-
BETCTBYET Jy waxc.)-

MocnenosarenbHOCTb UCMLITAHUI, KOTOPbIE A0MKHbLI ObITb NPOBEAEHDI, OnpeaeneHa B Tabnuue 3.

Ta6nuua 3 — MocnegoBatenbHOCTb NPOBEAEHUS UCTILITAHWIA NP OMNpPEAEreHU SHEPrUM U EMKOCTU MPU PasNnYHBIX
Temnepartypax U CKOpOCTSAX pa3psiAa AN BEICOKOMOLLHBIX 6aTapeiiHbix 6rIoKoB U CUCTEM

Otan Mpoueaypa Temnepatypa ucnbITaHWi
1.1 MpuBeaeHne K TeNNOBOMY paBHOBECUIO KT

12 CrangaptHeblit 3apsg (3PC) KT

13 CrangaptHblid uukn (LIC) KT

21 [MpuseneHne kK TeNNOBOMY paBHOBECUIO 40°C

22 Hosapsaa 40°C

2.3 Pa3psig Tokom 1C 40°C

1
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[MpodonxeHue mabnuupi 3

OTan Mpoueaypa TemnepaTypa UCMbITaHUIA
2.4 CranpapTHblii 3apsag (3PC) 40 °C
25 Paspsag Tokom 1C 40 °C
3.1 [MpuBegeHue K TENNOBOMY paBHOBECUIO KT
3.2 CtaHgapTHbli 3apsag (3PC) KT
3.3 CtangapTHblil yukn (LIC) KT
41 [MpuBegeHue K TENNOBOMY paBHOBECUIO 40 °C
4.2 Hosapsg 40 °C
4.3 Paspsag Tokom 10C 40 °C
4.4 CTtangapTHbli 3apag (3PC) 40 °C
45 Paspsg Tokom 10C 40 °C
51 [MpuBefeHne K TENNOBOMY paBHOBECUIO KT
52 CtaHgapTHbl 3apsag (3PC) KT
53 CTtangapTHblid yukn (LIC) KT
6.1 [MpuBegeHue K TENNOBOMY paBHOBECUIO 40 °C
6.2 Hosapsag 40 °C
6.3 Pa3psg Tokom lpp.,MaKC. 40 °C
6.4 CraHgapTHbln 3apag (3PC) 40 °C
6.5 Pa3psg Tokom lpp.,MaKC. 40 °C
71 [MpuBegeHue K TENNOBOMY paBHOBECUIO KT
7.2 CtaHgapTHbli 3apag (3PC) KT
7.3 CraHgapTHblin yukn (LC) KT
8.1 [MpuBegeHue K TENNOBOMY paBHOBECUIO 0°C
8.2 Hosapsg 0°C
8.3 Pa3psg Tokom 1C 0°C
8.4 CraHgapTHbln 3apag (3PC) 0°C
8.5 Pa3psg Tokom 1C 0°C
9.1 [MpuBegeHue K TENNOBOMY paBHOBECUIO KT
9.2 CTtaHngapTHbli 3apag (3PC) KT
9.3 CraHgapTHblin yukn (LC) KT
10.1 [MpuBegeHne K TENNOBOMY paBHOBECUIO 0°C
10.2 Hosapsg 0°C
10.3 Paspsg Tokom 10C 0°C
10.4 CtaHgapTHbln 3apsag (3PC) 0°C
10.5 Paspsg Tokom 10C 0°C
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Otan Mpoueaypa TemnepaTtypa uUcnbITaHUIA
1.1 [MpuBefeHne K TENNOBOMY paBHOBECUIO KT
11.2 CraHgapTHblil 3apsag (3PC) KT
11.3 CrangapTtHblii uukn (LIC) KT
121 [MpuBegeHWe K TENNOBOMY paBHOBECUIO 0°C
12.2 Hosapsg 0°C
12.3 Paspag TOKOM Iy, vaye. 0°C
12.4 CraHgapTHblil 3apsag (3PC) 0°C
12.5 Paspaf TOKOM Jp, vake. 0°C
13.1 [MpuBegeHune K TENNOBOMY paBHOBECUIO KT
13.2 CraHgapTHblin 3apsag (3PC) KT
133 CranaapTHblii Lmkn (LIC) KT
141 [MpuBegeHue K TENNOBOMY paBHOBECUIO -18°C
14.2 Hosapsg -18°C
14.3 Pa3psg Tokom 1C -18°C
14.4 CraHgapTHbli 3apsag (3PC) -18°C
14.5 Paspsg Tokom 1C -18 °C
15.1 [MpuBegeHue K TENNOBOMY paBHOBECUIO KT
15.2 CraHngapTHblil 3apag (3PC) KT
156.3 CraHgapTHblil yukn (LIC) KT
16.1 [MpuBegeHune K TENNOBOMY PaBHOBECUIO -18°C
16.2 Hosapsg -18°C
16.3 Paspsag Tokom 10C -18°C
16.4 CraHngapTHblil 3apag (3PC) -18°C
16.5 Pa3psag Tokom 10C -18°C
171 [MpuBegeHue K TENNOBOMY PaBHOBECUIO KT
17.2 CraHgapTHblil 3apag (3PC) KT
17.3 CraHgapTHblin ymkn (LIC) KT
18.1 [MpuBegeHne K TENNOBOMY paBHOBECUIO -18°C
18.2 Hosapsg -18°C
18.3 Pa3spsn TOKOM Ly, yaye. -18°C
18.4 CraHgapTHblil 3apag (3PC) -18°C
18.5 Paspag Tokom Lop. maxe. -18°C
19.1 [MpuBefeHne K TENNOBOMY paBHOBECUIO KT
19.2 CraHgapTHblil 3apsag (3PC) KT
19.3 CrangapTHblii uukn (LIC) KT
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Mpoueaypa 3PC gomkHa NpoBOAMTLCA B COOTBETCTBUN € 6.2.2.3.1.

Mpoueaypa LIC gomkHa NpoBOAUTLCA B COOTBETCTBUM C 6.2.

3HaueHue «ny» gnsa pexviMa paspsiga TokoM NC OCHOBbLIBAETCHA HA 3HAYEHUM HOPMUPOBAHHOW EMKOCTH,
npeaoCTaBNEeHHON NOCTaBLUMKOM, @ TaKkke MOMYYEHHON No pesynesraTtaM UCMbLITaHUA Ha paspas Tokom 1C B
cooTeeTcTBUM C 7.1.2.1.

Bce ucnbiTaHua Ha paspaj npekpaiiatoT npu JoCTKEHUU Uy, YCTaHOBNEHHOrO NOCTaBLLMKOM.

Mocne pa3spaga OU gomkeH ObITb BbiAEPXKaH B COCTOAHUM NOKOAA HE MeHee 30 MUH nnn A0IMKHA NPOUTH
Tennosas crabunusauus npu Tpebyemon Temneparype okpyatowwen cpeabl b0 A0 Havana CrneayloLero
aTana nocneaoBaTenbHOCTU UCNbITAHUIA ANA o6ecnevyeHus TENNMOBOrO PaBHOBECUS IOMMKEH NCNOMb30BaThbCA
hbukcnpoBaHHbIN NEPUOA BPEMEHM.

MpuMmevyaHue — 3PC ans fosapsifa No3BoNseT BOCNONHUTL 3apsig OU ANs KOMNEHcaLUM BO3MOXHBIX NOTepb
3HEPrun Ha sTane yYCTaHOBNEHUS TENMNOBOro paBHOBECHS.

7.2.2.2 BbiCOKO3Heproemkue GarapenHbiin 6rnok u cucrema

McnbiTaHue NPoBOAAT NPU YETLIPEX Pa3nuYHbIX Temneparypax (40 °C, 0 °C, -10 °C u —18 °C, A0NOfHu-
TEeNbHO MOXET NPOBOANTLCA MCNbITaHue npu T, ) pexxmmom paspaaa tokamn C/3, 1C, 2C u makcumarsnbHbIM
TOKOM, pa3speLLeHHbIM NOCTaBLUMKOM (MakCMMAanbHbIA TOK pa3psja COOTBETCTBYET Ipp.,MaKc‘)'

MocneaoBaTenbHOCTb UCMILITAHMI, KOTOPbIE AOSMKHLI ObITL NMPOBEAEHDI, OnpeaeneHa B Tabnuue 4.

Tabnuya 4 — MNocnepoBaTenbHOCTL NPOBEAEHUSA UCTILITAHUIA NPU ONPEASNEHNN SHEPTUU U €MKOCTU MPU PasfUYHbIX
TeMmnepaTypax U CKOPOCTSAX pa3psjia ANs BbICOKO3HeproeMkux barapeitHbix 6roKkoB U cucTem

OTan Mpouenypa TemnepaTypa okpyxatolyei cpeabl
11 MpuBegeHne K TennoBoMy paBHOBECUIO KT
12 CraHaapTHblid 3apsag (3PC) KT
1.3 CraHpapTHblii uukn (LIC) KT
21 MpuBeaeHUe K TENNOBOMY paBHOBECUIO 40°C
2.2 Hosapsg 40°C
2.3 Paspapg Tokom C/3 40 °C
2.4 CranpapTHIi 3apsig (3PC) 40 °C
25 Paspsag Tokom C/3 40 °C
3.1 [MpuBegeHne K TENNOBOMY paBHOBECUIO KT
3.2 CranpapTHbli 3apsag (3PC) KT
3.3 CrangapTHbli Lukn (LIC) KT
4.1 [MpuBegeHue K TENNOBOMY paBHOBECUIO 40 °C
4.2 Hosapsg 40 °C
43 Pa3spsg Tokom 1C 40 °C
4.4 CranpapTHblii 3apsag (3PC) 40 °C
45 Pa3spsg Tokom 1C 40 °C
51 [MpuBegeHue K TENNOBOMY paBHOBECUIO KT
5.2 CraHgapTHbIf 3apsag (3PC) KT
53 CtaHgapTHbIf Umnkn (LIC) KT
6.1 MMpuBeAeHne K TennosBoMy paBHOBECUIO 40 °C
6.2 Hosapsg 40 °C
6.3 Pa3psig Tokom 2C 40°C
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[IpodonxeHue mabnuupl 4

Otan Mpoueaypa TemnepaTypa okpyxatoLeli cpeabl
6.4 CraHgapTHblil 3apag (3PC) 40 °C
6.5 Paspsag Tokom 2C 40 °C
71 MpuBeAeHWe K TeNnNoBOMY paBHOBECUIO KT
7.2 CraHgapTHblin 3apsag (3PC) KT
7.3 CranaapTHblii Lmkn (LIC) KT
8.1 [MpuBegeHue K TENNOBOMY paBHOBECUIO 40 °C
8.2 Hosapsg 40 °C
8.3 Paspag Tokom Lop. maxe. 40 °C
8.4 CraHgapTHblil 3apag (3PC) 40 °C
8.5 Paspag Tokom Lop. mace. 40 °C
9.1 MpuBeAeHWe K TeNnNoBOMY paBHOBECUIO KT
9.2 CraHgapTHbli 3apsag (3PC) KT
9.3 CrangapTHblid ymkn (LIC) KT
101 [MpuBegeHue K TENNOBOMY paBHOBECUIO 0°C
10.2 Hosapsg 0°C
10.3 Paspspn Tokom C/3 0°C
10.4 CraHgapTHblil 3apag (3PC) 0°C
10.5 Paspspn Tokom C/3 0°C
111 MpuBeAeHWe K TeNnNoBOMY paBHOBECUIO KT
11.2 CraHgapTHbli 3apag (3PC) KT
11.3 CrangapTHblid ymkn (LIC) KT
121 [MpuBegeHune K TENNOBOMY paBHOBECUIO 0°C
12.2 Hosapsg 0°C
12.3 Paspsag Tokom 1C 0°C
12.4 CraHgapTHblil 3apag (3PC) 0°C
12.5 Paspsag Tokom 1C 0°C
13.1 [MpuBegeHne K TENNOBOMY paBHOBECUIO KT
13.2 CraHgapTHbli 3apsag (3PC) KT
13.3 CrangapTHblid ymkn (LIC) KT
141 [MpuBegeHue K TENNOBOMY PaBHOBECUIO 0°C
14.2 Hosapsg 0°C
14.3 Paspsag Tokom 2C 0°C
14.4 CraHgapTHblil 3apag (3PC) 0°C
14.5 Paspsag Tokom 2C 0°C
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[MpodonxeHue mabnuupi 4

OTan Mpoueaypa TemMnepaTypa oKpyxatoLLen cpefbl
15.1 [MpuBegeHne K TENNOBOMY paBHOBECUIO KT
15.2 CTtaHgapTHbli 3apag (3PC) KT
15.3 CraHgapTHblin yukn (LC) KT
16.1 [TpuBefeHne K TEMOBOMY paBHOBECUIO 0°C
16.2 Hosapsg 0°C
16.3 Pa3psag Tokom Ipp.,MaKC. 0°C
16.4 CraHgapTHbln 3apag (3PC) 0°C
16.5 Paspag TOKOM /5 vaye. 0°C
171 [MpuBegeHue K TENNOBOMY paBHOBECUIO KT
17.2 CrtaHgapTHbln 3apag (3PC) KT
17.3 CtangapTHblil yukn (LIC) KT
18.1 [MpuBegeHue K TENNOBOMY paBHOBECUIO -10°C
18.2 Hosapsg -10°C
18.3 Paspspn Tokom C/3 -10°C
18.4 CTtaHgapTHbli 3apag (3PC) -10°C
18.5 Pa3spsp Tokom C/3 -10°C
19.1 [MpuBegeHue K TENNOBOMY paBHOBECUIO KT
19.2 CTtangapTHbli 3apag (3PC) KT
19.3 CrangapTHblil yukn (LIC) KT
201 [MpuBegeHue K TENNOBOMY paBHOBECUIO -10°C
20.2 Hosapsg -10°C
20.3 Pa3psg Tokom 1C -10°C
20.4 CtaHgapTHbli 3apsag (3PC) -10°C
20.5 Paspsg Tokom 1C -10°C
21.1 [MpuBegeHue K TENNOBOMY paBHOBECUIO KT
21.2 CtaHgapTHbli 3apag (3PC) KT
21.3 CraHgapTHbli yukn (LC) KT
221 [MpuBegeHue K TENNOBOMY paBHOBECUIO -10°C
222 Hosapsg -10°C
22.3 Pa3psg Tokom 2C -10°C
22.4 CrtaHgapTHbln 3apag (3PC) -10°C
225 Pa3psg Tokom 2C -10°C
23.1 [MpuBegeHue K TENNOBOMY paBHOBECUIO KT
23.2 CrtaHgapTHbln 3apag (3PC) KT
23.3 CTtangapTHblid yukn (LIC) KT
241 [MpuBegeHue K TENNOBOMY paBHOBECUIO -10°C
24.2 Hosapsg -10°C
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Otan Mpoueaypa TemnepaTypa okpyxatoLeli cpeabl
243 Paspag TOKOM Iy, vake. -10°C
24.4 CraHgapTHblil 3apsag (3PC) -10°C
24.5 Paspsan TokoM [yp yaye. -10°C
251 [MpuBegeHue K TENNOBOMY paBHOBECUIO KT
252 CraHgapTHblin 3apsag (3PC) KT
253 CrangapTHblil ymkn (LIC) KT
26.1 [MpuBegeHue K TENNOBOMY paBHOBECUIO -18°C
26.2 Hosapsg -18°C
26.3 Paspspn Tokom C/3 -18°C
26.4 CrangapTHblii 3apsag (3PC) -18°C
26.5 Paspspn Tokom C/3 -18°C
271 [MpuBegeHue K TENNOBOMY PaBHOBECUIO KT
27.2 CraHgapTHblil 3apag (3PC) KT
27.3 CraHgapTHblin ymkn (LIC) KT
28.1 [MpuBegeHne K TENNOBOMY PaBHOBECUIO -18°C
28.2 Hosapsg -18°C
28.3 Paspag Tokom 1C -18°C
28.4 CraHgapTHblil 3apag (3PC) -18°C
28.5 Paspsag Tokom 1C -18°C
291 MpuBeAeHWe K TeNnNoBOMY paBHOBECUIO KT
29.2 CraHgapTHblil 3apsag (3PC) KT
29.3 CrangapTHblil ymkn (LIC) KT
30.1 [MpuBegeHue K TENNOBOMY paBHOBECUIO -18 °C
30.2 Hosapsg -18 °C
30.3 Pa3psg Tokom 2C -18°C
30.4 CraHgapTHbli 3apsag (3PC) -18°C
30.5 Paspsg Tokom 2C -18°C
31.1 [MpuBegeHue K TENNOBOMY paBHOBECUIO KT
31.2 CraHgapTHblil 3apag (3PC) KT
31.3 CraHgapTHblil yukn (LIC) KT
321 [MpuBegeHune K TENNOBOMY PaBHOBECUIO -18°C
32.2 Hosapsag -18°C
323 Paspag Tokom Lop. maxe. -18°C
32.4 CraHngapTHblil 3apag (3PC) -18 °C
32.5 Pa3psag Tokom I, -18°C

pp.,MaKc.
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OkoHYaHue mabnuup! 4

OTan Mpoueaypa TemnepaTypa oKpyxatoLel cpeabl
33.1 [MpuBegeHne K TENNOBOMY paBHOBECUIO KT
33.2 CtaHgapTHbl 3apsag (3PC) KT
33.3 CrangapTHbli yukn (LIC) KT
34.1 [MpuBegeHue K TENNOBOMY paBHOBECUIO Ton,
34.2 Hosapsg T,
34.3 Paspag Tokom C/3 Ton.
34.4 CtaHgapTHbl 3apsag (3PC) T,
34.5 Paspsg Tokom C/3 Toun,
351 [MpuBegeHue K TENNOBOMY paBHOBECUIO KT
35.2 CrtaHgapTHbln 3apag (3PC) KT
35.3 CranpaapTHblii Lukn (LIC) KT
36.1 [MpuBegeHue K TENNOBOMY paBHOBECUIO Ton.
36.2 [osapaa Toann,
36.3 Pa3psg Tokom 1C T,
36.4 CtanpapTHbIiA 3apsan (3PC) Town.
36.5 Pa3psg Tokom 1C T,
371 [MpuBegeHue K TENNOBOMY paBHOBECUIO KT
37.2 CTtangapTHbli 3apag (3PC) KT
37.3 CtaHgapTHblil yukn (LIC) KT
38.1 lMNprBepeHne K TENTOBOMY paBHOBECUIO Toanm,
38.2 Hosapsg Ton,
38.3 Paspsag Tokom 2C Ton.
38.4 CraHpaptHbiit 3apag (3PC) Ton,
38.5 Pa3psg Tokom 2C Ton.
391 [MpuBegeHue K TENNOBOMY paBHOBECUIO KT
39.2 CtaHgapTHbli 3apag (3PC) KT
39.3 CraHgapTHblin yukn (LC) KT
40.1 MprBeaeHue K TENTOBOMY PaBHOBECUIO Ton.
40.2 Hosapsg T,
40.3 Pa3psn TOKOM [, yaye. Town.
40.4 CtaHgapTHbli 3apag (3PC) T,
40.5 Pa3psag Tokom Lop. mae. Ton.
41.1 [MpuBegeHne K TENNOBOMY paBHOBECUIO KT
41.2 CtaHgapTHbli 3apsag (3PC) KT
41.3 CrangapTHbli yukn (LIC) KT
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Mpoueaypa 3PC gomkHa NPOBOAUTLCA B COOTBETCTBUMU € 6.2.2.3.2.

Mpoueaypa LUC gomkHa NpoBOAUTLCH B COOTBETCTBUM C 6.2.

3HadeHue Toka ans pexxkuma paspsiga C AOMKHO OCHOBbLIBATLCA HA 3HAYEHUN HOPMUPOBAHHON €MKOCTH,
NPenoCTaBNEHHOM NOCTABLLMKOM, @ Takke NOMyvYeHHON No pesynbratam UCNbITaHUA Ha pa3pag npy onpeae-
rneHun aHeprum u emkoctu npu KT Tokom C/3 B cOOTBETCTBUM C 7.1.

Bce nenbiTanus Ha paspsaa npekpaLyaot npu AocTmkeHun U, YCTaHOBNEHHOTO NOCTaBLLMKOM.

Mocne paspsaa OU gomkeH ObiTh BblAEPKaH B COCTOSHUM NOKOA HE MeHee 30 MUH unu AormkHa NPonTH
Tennosas crabunusauusa npu Tpebyemoit TemnepaType OKpy>KatoLuen cpeabl, TMbo A0 Havana cneayloLero
aTana nocnefoBaTeNbHOCTU UCNbITAHUI ANs 06ecneyYeHns TENMOBOro PaBHOBECUS AOIMKEH MCMOMb30BATLCA
OUKCMPOBAHHBI NEepUoL BPEMEHM.

Mpoueaypa ucnelTaHUA Npu Temneparype okpyxatowei cpeabl T,,,,, (20 °C2T,,,., =-40°C) B pam-
kax aranos oT 34.1 o 41.3 Tabnuubl 4 He aBnsAeTcs 06a3aTenbHON.

MpuMmedaHune — [osapag nossonseT noasapsxars OU Ans Toro, YTo6bl BOSMECTUTb NOTEpU SHEPruu, KoTo-
pble MOryT NPOU3OMTY Ha STane yCTaHOBIEHUS TENMOBOTO PaBHOBECUSI.

7.2.3 Tpe6oBaHus

JomxkHbl 6bITb 3aPUKCUPOBAHLI CreaylouMe AaHHbIE:

- TOK, HanpsbkeHue, Temnepatypa OM u TemnepaTypa OKpy>kaloLlel cpebl B 3aBUCUMOCTH OT BPEMEHU
ANA KaXQ0ro UCNbITaHUS Ha paspsaa u cneayowero 3a HuUM 3PC;

- €MKOCTb, A -4, 1 dHeprus, BT -4, oraaHHbIe Npu pa3psae, U CPeaHAA MOLLHOCTbL pa3psaaa, Br, ansa kax-
[0ro UCnbITaHUA Ha paspsa;

- €MKOCTb, A -4, 1 9Heprusa, BT -4, noweawme Ha 3apsg, U cpeaHsisi MOLLHOCTb Npu 3apsaae, Br, cneayio-
LLeM 3a Ka)kablM UCMbITAHWEM Ha pa3psa;

- 9HeproahMeKTMBHOCTL 3apsiAa-paspsaaa Ans Kaxaoro CNbITaHWA Ha pa3psa;

- 3Heprus, BTy, otgaHHas npu paspsige kak dpyHkuma C3 Ana Kkaxaoro UCnbITaHus Ha paspsa (B npo-
LUeHTax OT HOPMUPOBAHHOW €MKOCTH);

- rpacduk, oTpaxanwmii pasdpoc 3Ha4YeHUn HanpskeHusa akkymynsaropoB OUM B KOHUE paspsaa ans
BCEX NPOBEAEHHbIX UCTbITAHUI HA pa3psa.

7.3 MOWHOCTb U BHYTPEHHEE CONPOTUBIIEHNE

7.3.1 Uenb

McnbiTaHua no onpeaeneHunio MOWHOCTU U BHYTPEHHEro CONPOTMBREHUN NpeaHasHaveHbl Ana onpeae-
NeHust AMHaMU4ecknx napaMeTpos MOLUHOCTU, OMUYECKOro CONpPOTUBIIEHUS NPU nNpoLeccax paspaga u 3a-
psaaa, a Takke HPLL O kak dpyHkuun C3 n TemnepaTtypbl B COOTBETCTBUMU C NPUONMIKEHHBIM K peasnbHOCTU
PEXMMOM Harpy3ku, NOMy4EHHbIM NPU SKCMyarauumu TPaHCNOPTHBLIX CPeACTB.

Mpoueaypbl UCNbITAHWI BbICOKOMOLLHBLIX GaTapeiHbix 6/10KOB U CUCTEM COYETAIOT B cebe UCbITaHus no
onpeaeneHunto xapakTepucTuk ruépugHon umnynscHomn mowHoctu FreedomCAR [3] u ucnbiTaHusa no onpeae-
NEeHU0 BHYTpeHHero conpoTtusnexus, HPL, n mowHoctn EUCAR [2].

3T0 UcnbiTaHUe NpPUMeHsieTCs k 6aTapeiiHbiM 6riokaM U cucteMam.

7.3.2 XapakTepu3auua MOWHOCTU UMNYJIbCHOrO pexuma

7.3.2.1 BbicOkOMOLLHLIE BaTapelHbi 6nok u cuctema

Llenb gaHHoro pexumMa — onpeaenuTb MOLWHOCTb MMMyNbCHOro paspsaga (0,1 ¢, 2 ¢, 10 ¢, 18 ¢), a
TakKke MOLLHOCTbL 3apsaa uMnynbCHoW pekynepauyun (B TeyeHue 0,1 ¢, 2 ¢ n 10 ¢) npu pasnu4yHbix C3.
Mo npaBunamM ncnblTaHUMN UCMONbL3YETCs NMOCTOSAHHASA BENUYMHA TOKA, OCHOBAHHAA HA YCTaHOBMEHHOM Mo-
CTaBLUMKOM AN TEMMEepaTypbl UCMbITAHWIA BEMMYUHE MaKCMManNbHOro ToKa paspsga B UMNynbce Top.umake.

Mo cornawenuio ¢ noTpedbutenem aTa BEMMUMHA MOXET ObITb YMEHbLUEHA. Ecnn HanpsixxeHue Ha OU B npo-
Liecce paspsia 4OCTUIaeT BENUUNHbI Uy, TOK AOMKEH ObITh YMEHbLLIEH TakuM 06pasoMm, 4ToGh!I HanpsxeHue
Ha BbIBOAAx GaTapen He A0CTUrano BenuuuHbl U, B Te4eHe nMnynbca paspaga AnutensHocTbio 18 ¢. Tok
UMMYNbCHOTO 3apaga pekynepauuu OMmKeH ObiTb NOCTOAHHBLIM, 8 €r0 3Ha4YeHUe AOSHKHO PacCYMTbIBATLCS
KaKk 75 % o1 Toka B uMmnynoce paspgaga. B cnyvae ecnu OWM B npouecce 3apsga AOCTUMraeT npegenbHon
BENUYMHbI HANPSDKEHNUS 3apsiaa, TOK AOJDKEH ObITb YMEHbLUEH Takum 06pa3oM, UTOObI HAMPSXKEHUE HA Bbl-
Boax Oarapeu He MpeBbILLANnO BENWYWMHBI NPEAENLHOrO HanpshXeHus 3apsaa B TeveHue 10 ¢ 3apsgHOro
UMMynbca pekynepauum.

Pexxum ucnbiTaHUin HAYMHAETCA C MMMNYNbCa pa3psaa NPOAOIMKMTENBHOCTLIO 18 C U ¢ nocneayoLlen Bbl-
JepXKOoW B COCTOSAHUM NOKOSA B TeyeHue 40 ¢ Ans 1oro, YTobbl U3MEPUTL NONSAPU3ALUMOHHOE CONPOTUBIIEHUE
akkymynatopa. Mocne nepuoaa sbiaepxku 40 ¢ Ana onpeaeneHns BO3MOXHOCTU pekynepaTuBHOro 3apsiaa
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NPON3BOANTCA 3apsAAHbIA UMNynbC B TeyeHne 10 c TOKOM, pasBHbIM 75 % OT BE/IMYMUHBI TOKA B MMMy/bCce
paspsga. Mocne umnynbsca 3apsga [o/xHa cnefioBaTb Bblgepxka (0TAblX) 6aTapeun B TeyeHue 40 ¢ (3HavYeHUs
TOKka 1 BpeMeH cM. Tabnuuy 5 1 pucyHok 2).

MpumeyaHne — TMpu ucnbiTaHun 6artapeiiHbix cuctem BKB nepepgaeT no KOMMYHUKaLMOHHON LWIWHE Mak-
cumanbHogonycTuMmble pabouve npegensl OW, 3aBucswme, Hanpumep, oT hakTuyeckoln Temnepatypbl u C3 OW, uTo
no3BosisieT 060pyAOBaHNI0 UCMbITATENLHOIO cTeHAa noaaepxueaTb OV B TpebyeMmbix AnanasoHax paboumx ycrnoBuii.
[ns ncnbiTaHnii 6aTapeiHbix 6/10K0B NOCTaBLW MK NepegaeT BCe HEOOX04NMbIE OrpaHMYeHns pabounx napameTpoB AN
OW pnsa Toro, 4To6bl HACTPOUTbL 060PYAOBaHME UCMLITATE/ILHOIO CTeHAa AN noaaepxaHuss OW B 3afjaHHbIX pabouunx

ycnoBusx.

Tabnwu La 5— Pexum cHATUA XapaKTepucTUK MOLLHOCTU B UMNY/1bCe

MpupatleHue BpemeHu, ¢ CymMmapHoe Bpewms, C Tok
0 0 0
18 18 "op.U.MaKc.
40 58 0
10 68 0,75 /pp v makc
40 108 0

Ha pucyHke 2 nokasaH npuMmep, Korfa MakcumasnbHas BenuuMHa Toka paspsaga B MMnysnbce /ppumakc
cocTtaBnseT 20C. Tok pa3psfa cunTaeTcs NoNOXUTENbHbIM, a TOK 3apsifia — oTpuuaTtenbHbiM. MakcuMmanbHas
Be/IMYMHA MMMyfbca Toka paspsga /ppumakc ANA CHATUA XapaKTepUCTUK MOLLHOCTM UMMNY/IbCHOTO pexuma

yCTaHaB/inBaeTCda NocCTaBLWNKOM.

X — Bpewms, c; Y — TOK /ppuMakc, %; 1— paspsig; 2— 3apsig

PucyHok 2 — Mpodunb BeNUYMHBI TOKA NPY XapakTepu3aumm MOWHOCTA MUMMY/IbCHOFO pexuma
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X — Bpems, C; Y — HanpsbkeHue 6510ka wim cuctembl (B kauectse npumepa), B

PucyHok 3 — Tpoduab BENUUMHLI HANPSHXKEHUS NPY XapakTepusauuyM MOLLHOCTA UMNY/IbCHOMO pexuma

MpumMeuaHue — 3HaAYEHNA HAMPSHKEHWS HA PUCYHKe 3 MPUBEAEHbI B KAYECTBE MpUMepa M OTHOCATCS K 6a-
TapeiiHoMy 610Ky UNU cucTeme. 3HAUYEHUSI HANPSHKEHUS MOTYT BapbUPOBATLCS B 3aBMCMMOCTM OT 3/1€KTPOXMMUYECKON
cucTembl 6atapeu, Temnepatypbl, C3 U T. 4.

3HayeHUsa NUKOBOI MOLLHOCTU, MOLLHOCTU PEKYNepaTUBHOIO 3apsifa W CONPOTUBJIEHUS, HANPsHXKEHVE U
TOK Ha BblBOJax 6aTapen J0/MKHbl M3MEPATbLCA B MOMEHTHI BPEMEHU, YKa3aHHble B Tabnuue 6.

Ecnu ucneiTatenbHoe 060pyf0BaHMe He NO3BOMSET 06ECMNEUYNTb TOK C HEO6XOAUMOI TOYHOCTbIO B MPO-
MeXxyTke BpeMeHu 100 Mc nocne n3MeHeHus B npodyuie Toka, pacyeT MOLWHOCTW U CONPOTUBIEHUS B JAHHOM
ware UcnbiTaHuii He NPoOBOAMUTCS.

Ta6nwu ua 6— Mi3mepsemMble 3HaYEeHUSA HanpsXXeHna n Toka

Bpemsa t, ¢ BennunHa Toka HanpsxkeHne Tok
0 L> 10 0
01 i) h OP.MMBKC.
2 n2 ° WDUVEC.
10 n3 h App.1.MaKC.
18 'a WYOD.MVEKC.
58 us K 0
58,1 "6 5 NIP.MMEKC.
60 n7 h - 0,75 7pp v makc
68 ne h -0,75 /pp nmakc
108 /9 0
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[anee, B COOTBETCTBUM C TaBnULEi 7, AOMKHbI BbiTh PACCHUTAHBI 3HAYEHUS COMPOTMBMNEHMSA U MOLLIHOCTH.

Tabnuua 7 — Pac4eT conpoTUBNEHNS N MOLLHOCTH

BenunyuHa PacyeTHaA popmyna At ¢
ConpotusneHue npu paspage 0,1 c RBH.,0,1c,pp. = (Ug— Uy, 0,1
ConpoTtusneHue npu paspsge 2 ¢ Ran.20,pp. = (Ug — Up)llp 2
ConpoTusneHue npu paspage 10 ¢ RBH.,10c,pp. = (Up— Uyl 10
ConpoTtusneHue npu paspsge 18 ¢ Ren. 18c,0p. = (Ug = Ung)lly 18
Ob6uiee conpoTueneHne npu paspsae Ranpp. = (Us = Ugllly 40
ConpoTuneHue npwu 3apszge 0,1 ¢ RBH.,0,1c,ap. = (Us — Ug)lig 0,1
ConpoTuBrieHue npwv 3apsge 2 ¢ RBH”ZC,GP. = (Us — Up)ll; 2
ConpotusneHue npu sapsage 10 ¢ Ran.10¢,3p. = (Us — Ug)/Ig 10
O6ulee conpoTUBNEHNe Npu 3apaae Ranap. = (Ug— Ug)llg 40
MowHocTb Npu paspage 0,1 ¢ Po.1e,pp. = U114 0,1
MowyHoCTE Npu paspsage 2 ¢ Pocpp. = Uz I 2
MolyHocTk npu paspage 10 ¢ Piocpp. = Uz I3 10
MowyHocTk Npu paspsage 18 ¢ Pigepp. = Ua 14 18
MoLyHoCTb Npy pekynepaTuBHoM 3apsige 0,1 ¢ Po.1c,30. = Ys s 0,1
MoLLHOCTb Npy peKkynepaTuBHOM 3apsifie 2 ¢ Pocap. = Uz Iz 2
MolyHoCTb Npu pekynepaTMBHOM 3apage 10 ¢ Piocap. = Ug'Ig 10
Hanps»ceHne oTKpbITOW Lenu UHPL[ = U,

7.3.2.2 BeicokoaHeproemkue baraperiHbii 6rok u cucrema

Llenb gaHHoro pexkuma — onpeaenuTbs MOLHOCTL uMnynbscHoro paspsaga (0,1 ¢, 2 ¢, 5 ¢, 10 ¢, 18 c,
18,1 ¢, 20 ¢, 30 ¢, 60 ¢, 90 c n 120 c), a TaKke MOLLHOCTb 3apsiia UMIMYNbLCHOW pekynepauum (B Teuenue 0,1 c,
2 ¢, 10 ¢ n 20 c) npu pasnuuHbix C3 U Temneparypax. 1o npasunam UCNbITAHUIA UCMONbL3YETCH NOCTOAHHASA
BENUYMHA TOKA, OCHOBAHHAs HA YCTAHOBMNEHHOW NOCTaBLUMKOM AN TeMNepaTypbl UCNbITAHUI BEMUYMHE MaK-
CMManbLHOro ToKa paspsaaa B UMNYNLCE [, , yake. 110 COMALLEHNIO C nOTpedutenem sta BEenuuuHa MoXeT
ObITe yMEHbLIEHa. Ecniu HanpsbkeHue Ha (5) B NPOLIECCE Pa3psifia J0CTUrAET BENMUYNHBI Uy, TOK nomxeH GbITh
YMEHbLUEH Takum 06pa3om, 4ToObl HanpsbkeHWe Ha BbiBOAAxX 6atapen He 4OCTUrano BenuuuHbl U, B Te4eHune
120 c umnynbca paspsaa. Tok UMNYNbCHOTO 3apsiia peKynepaumm ormKkeH ObiTb MOCTOAHHLIM, 8 €r0 3Ha4YeHue
OOIMKHO paccunTbiBaThCA Kak 75 % OT Toka B uMnynbce paspsaa. Ecnu OM B npouecce 3apsiga aocruraet
npeaenbHON BEIMYMHBI HANPSXKEHUA 3apsaa, TOK AOImKeH ObiTb YMEHbLUEH Takum 0bpa3om, utobbl Hanps-
)KEHWEe Ha BbiBOAAX GaTapen He NpeBbLILANO BENWMUMHLI NPeAenbHOr0 HanpshkeHust 3apsiaa B TedeHue 20 ¢
3apsaaHoOro UMNynbca pekynepauuu.

PexuM ucnbiTaHnii HaYMHAETCA C UMNynbca paspsaaa TOKOM BeNUUYUHOW Top w maxc. MPOAOIMKNTENBHO-
CTbl0 18 ¢, ¢ nocneayowmuM uMnynbCom 0,75/,  yaxe. B TeHEHUE 102 ¢ u ¢ nocnenyioLei Bbl1epXKOn B CO-
CTOSIHMM NOKOA B TeyeHue 40 ¢ AnA TOro, YToObl U3MEPUTL MONAPU3ALMOHHOE COMPOTUBMEHNE AaKKYMYSISITOPA.
Mocne nepuoaa BbIAEPXKKM NPOU3BOAUTCA 3apAAHBIA MMNYNLC B TedeHne 20 ¢ TOKOM, paBHbIM 75 % OT Benu-
HNHBI Ly 4 make, ANS ONPEENEHNs BO3MOXHOCTH pekynepaTuBHOro 3apsiaa. Mocne umnynbca 3apsaa AomkHa
cnegosarb Bbigepxka (oTablx) 6atapeun B TeueHue 40 ¢ (3HAYEHUSA TOKA M BPEMEH CM. Takke Tabnuuy 8 u
PUCYHOK 4).

MpuMmevaHune — T[lpu ucneitaHun GatapeiHelx cuctem BKB nepepaeT mo KOMMYHUKaLMOHHOW LIMHE MaK-
cuManbHO gonyctumele paboune npegensl OW, 3aBucsiLme, Hanpumep, oT dakTuydeckoil Temnepatypel U C3 OU, uTo
nossonseT 060pyaoBaHNIO UCNLITATENBHOMO CTEHAA NOAAEPXKUBATL UCTILITYEMOE YCTPOWUCTBO B TpebyeMblx AuanasoHax
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pabouux ycnosuii. na ncnbiTaHuii 6aTapeiiHbix 6/10K0B NOCTaBLMK NepefaeT Bce HEOOX0AMMbIE OFrpaHMyeHuss paboumx

napameTpos Ans OW gns Toro, 4Tobbl HACTPOUTbL 060pyAOBaHME UCMbITaTENbHOrO CTeHAA A8 noagepxaHusa O B 3a-
OaHHbIX paboynx ycnosusx.

Tabnunuya 8— PexuMm CHATUSA XapakTepUCTUK MOLLHOCTW B UMMY/bCe
MpupatleHne BpemeHn, ¢ CymmapHoe Bpewmsi, C Tok
0 0 0
18 18 "\pp.N.MaKC.
102 120 ADp.AMAKC.
40 160 0
20 180 ADP.MMRKC.
40 220 0

Ha pucyHke 4 mnokasaH npumep, Korga MakcumasbHas BefuuMHa Toka paspsga B MMNy/bce COCTaB-
nset /ppumakc TOK paspsga cuMTaeTcsi NONOXUTENbHLIM, a TOK 3apsifa — oTpuuaTenbHbiM. MakcuManbHas

Be/IMYMHA MMMNy/NbCca TOKa paspsiga /ppyMakc AN CHATUS XapaKTepucTUK MOLHOCTM WMMY/IbCHOTO pexuma
ycTaHaBMBaeTCA NOCTABLUKOM.

X — Bpems, C; Y — ToK /ppHMKC, %, 1— paspsag; 2 — 3apag

PucyHok 4 — TMpodunb BENNYMHBI TOKa NPW XapakTepusauum MOLWHOCTU UMMY/IbCHOTO pexuma
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X — Bpewms, ¢; Y — HanpsbkeHue 6510ka uim cucteMbl (B kauecTse npuvepa), B

PucyHoK 5 — TMpoduab BENUUMHLI HANPSHKEHWUS NPYU XapakTepu3alnm MOLHOCTU UMMYbCHOTO pexuMa

MpumeyaHune — 3HaAYEHUS HanNpsHKEHUS Ha PUCYHKe 5 MpuBefeHbl B KayecTBe NpuMepa M OTHOCATCA K 6a-
TapeiiHoOMy 610Ky WK cucTeme. 3HAYEHUS HaNPSXKEHUS MOTYT BapbMpPOBAaTbCS B 3aBUCUMMOCTM OT 3/1E€KTPOXMMUYECKO

cuctembl 6atapen, Temnepatypbl, C3 U T. 4.

3Ha4YeHnss NMKOBOIA MOLWHOCTU, MOLWHOCTU peKynepaTuBHOIO 3apdaga U COnpoTuBAeHNA, HanpsaXxeHune u
TOK Ha BblBOAax 6aTapeV| OOJTIXXHbl N3MepATbCA B MOMEHTbI BpEMEHU, YKa3aHHblIe B Ta6n|/||_|,e 9.

Ecnn ucneiTatensHoe 06opy,qOBaH|/|e He no3sonseT ob6ecneynTb TOK C HeO6XO,CI,VIMOl7I TOYHOCTbLIO B NpPO-
MeXxyTke BpeMeHun 100 Mc nocsie U3SMeHeHUs B I'IpOCbI/II'Ie TOKa, pacyeT MOWHOCTMN N CONPOTUB/NIEHNA B AAHHOM

ware McnbiTaHNn He MPOBOAUTCSA.
Ta6bnuya

Bpewms /, ¢
0
0,1
2
5
10
18
18,1
20
30
60

24

BennuvHa Toka

0

Top.m,makc.
Top.m,makc.
"pp.n.Makc.
"op.n.MaKc.

Top.m,makc.

.75 "ppMaKE.

7pp.n,Maxc.

0.75 7pp 1 Makc

7pp.n,Maxc.

HanpsxeHvne

L

u,
n2

na
n5
ne

n7

9— Mi3amepsaemMble 3HAYEHNA HanpsaXeHusa n Toka

Tok

70
71

=

aj
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Bpemsat, c BenuuuHa Toka HanpspkeHue Tok
90 0,75 Iyp nmake. Uno I1o
120 0,75 Ipp.I/I,MaKC. U11 111
160 0 U 15
160,1 -0,75 Ipp.M,MaKc. Uss 113
162 —0,75 Ipp.m,MaKc. Uiy 114
170 -0,75 Lop nmake. Uss Lis
180 -0,75 Ipp.VI,MaKC. Ue 1ig
220 0 Uiz 17

Danee, B cooTBeTCTBUM C Tabnuuei 10, A0MKHbI GbITb PACCUMTaHBI 3HAUEHNSI CONPOTUBNEHNA U MOLLIHOCTH.

Ta6nuya 10— PacyeT conpoTUBNEHUSA U MOLLHOCTH

BenuuuHa PacuetHas copmyna At ¢
Conpotusnexue npu paspage 0,1 ¢ RBH.O.1c,pp= (Up- U1, 0,1
ConpoTtuBneHue npu paspage 2 ¢ Ren2, pp = (Ug-Uy) 11, 2
ConpoTtusneHue npu paspage 5 ¢ le._;c,pp =(Upg-U3)/ 15 5
ConpotuBnenue npu paspsge 10 ¢ RBH,10c.pp =(Ug- Uy iy 10
ConpotueneHue npu paspsge 18 ¢ Ran.18c,pp = (Ug ~ Us) ! I5 18
ConpotusneHue npu paspage 18,1 ¢ Ren. 18.10,0p = (U~ Ug) /1 18,1
Conpotusnexue npu paspsage 20 ¢ RBH.2OC,pp =(Ug-Up) I 17 20
Conpotuenexue npu paspsage 30 ¢ Ren30cpp = (Ug = Ug) / Ig 30
ConpotusneHue npu paspsge 60 ¢ Ren.60c,0p = (Up = Ug) / Iy 60
ConpotusneHue npu paspage 90 ¢ RBH.90c,pp =(Ug—U0) 14 90
ConpotusneHue npu paspsage 120 ¢ Ren120c,pp = (Ug = Uq) 1 14 120
Ob6LLee conpoTuBneHune npu paspsge RBH.pp = (U= Ug) 1y 40
Conpotusnexue npu sapsge 0,1 ¢ Ren.0,10.9p = (U12 = Usa) / 113 0,1
ConpoTusneHue npu sapsge 2 ¢ Renzcap = (Uga = Ugg) 1 144 2
Conpotuenenue npu sapsge 10 ¢ Ren1ocap = (U12 = Uss) 1 115 10
ConpoTueneHue npu sapsige 20 ¢ Ren20c,3p = (U12 = Utp) 1 14 20
ObLee conpoTUBNEHUE NpU 3apsae RBH.ap =(Usg — Ugp) 1147 20
MowHocTe npu paspsage 0,1 ¢ P0’1c,pp= U 14 0,1
MolyHocTb nNpu paspsge 2 ¢ P2c,pp =U, I, 2
MowyHocTb Npu paspage 5 ¢ P‘.-,c'pp =Uz- I3 5
MolHocTb npu paspsge 10 ¢ 10

P10c,pp =Uy 4y
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BenuuuHa PacueTHaa dpopmyna At c
MolyHocTe npu paspsge 18 ¢ Pigepp = Us Is 18
MolyHocTb npu paspsge 18,1 ¢ P18'1c'pp =Ug - Ig 18,1
MotyHocTe npu paspsge 20 ¢ Paocpp = U; Iy 20
MoLyHocTbe npu paspsge 30 ¢ P30c,pp =Ug-Ig 30
MoLwyHocTb npu pa3psge 60 ¢ Peocpp = Ug - Iy 60
MotyHocTs npu paspsge 90 ¢ P70c’pp =Uq0 1o 90
MolLHocTs Npu paspage 120 ¢ P120¢’pp =Uq - Ijy 120
MotLHocTs npu 3apsge 0,1 ¢ P0’1c’3p =Uqz 143 0,1
MoLyHocTb Mpw 3apsage 2 ¢ P2c,:1p =Ugy 11y 2
MoLlHocTb Npu 3apsge 10 ¢ Piocap = U1s 115 10
MotiHocTs npu 3apsge 20 ¢ Paocap = U1s " 116 20
HanpspkeHue oTKpbITOW Lienu UHPLI =U7

7.3.3 MeToa ucnbitanua

7.3.3.1 BbicokomoLUHbIe BaTapenHblii Gnok n cuctema

McnbiTaHns AomkHbl ObITh NMPOBEAEHBI NPY NATW pasnuyHbIX Temneparypax (40 °C, KT, 0 °C, =10 °C u
-18 °C), C3 npu 3TOM JOIKHA HaxoauTbcsl B AnanasoHe ot 80 ao 20 %, npMHUMasi NOCNeAO0BaTENbHO Cne-
ayowme AUckpeTHble 3HaveHus: 80 %, 65 %, 50 %, 35 % u 20 %, npuuemM nocnegHee 3HaYeHne CTeneHun
3apskeHHOCTH (20 %) AOMKHO ObITb UCNOMb30BAHO TOMbLKO B TOM Clly4Yae, €Cnv MakCMmarnbHbIi TOK paspaga
OW He Bonee BenuunHbl 10C, 4TOOBI M30EXaTb rnMyOBOKOro paspaga UCNLITYEMOrO YCTPOWCTBA.

[lo Hayana ucnbiTaHWin NPU KaXaoM U3 YCTaHOBIEHHbLIX 3HaYeHun Temnepartypbl O aomieH nponTu
npeaBapuTenbHYIO NoAroToBky npu KT B COOTBETCTBUU C TpeGOBAHMAMM TENOBOTO PABHOBECUS, NPUBEAEH-
HbiMu B 5.1 ¢ nocneaytwowlen npoueaypon 3PC, kak onucaHo B 6.2.2.3.1 ana aosapsaaa, a takke LIC B cooT-
BETCTBUU C 6.2,

Danee OU gomkeH GbITb NOATOTOBNEH Npu TpebyeMoM 3HaYEHUU TEMNEPATYPbI UCNBITAHUI B COOTBET-
CTBMU C TPebOBaHUSIMM TEMNOBOrO PaBHOBECUS, NMpUBEAEHHbIMU B 5.1, ¢ nocneayiowen npoueaypoin 3PC,
Kak onucaHo B 6.2.2.3.1. MNpoueaypa 3PC Heobxoauma, utobbl npusectn O k 100 % C3 npu Tpebyemom
3Ha4YeHMU TeMnepaTypbl UCMbITAHUIA Nepel CHATUEM XapaKTEPUCTUK MOLLHOCTM B MMNYsbCe.

Ha cneagytowem atane nonHoOCTbIO 3apskeHHbIn OU gomkeH NoaBEPrHyThesa pa3paay Tokom 1C 40 80 %
C3 v nocneaytoweli BoIAEPXKKE B COCTOSTHUM NOKOS B Te4eHue He meHee 30 MUH.

3aremM He0BX0aMMO NPOBECTU CHATUE XapaKTEPUCTUK MOLLHOCTM B UMNMYNbCE B COOTBETCTBUN C 7.3.2.1.

Doctmxenne cnepytowen C3 (65 %, 50 %, 35 % v 20 %) npoBoauTcs nytem paspsina Tokom 1C ¢ no-
cneaylowmm nepnogaom eolaepkkn 30 MuH. 3arem, Ana Kaxaoro u3 aHaveHmn C3 npoBoAUTCA CHATHE Xapak-
TEPUCTUK MOLLLHOCTU B MMMYSIbCE B COOTBETCTBUU C 7.3.2.1.

MpumevyaHne — WcnbiraHue npu C3 20 % NpoBOAAT TOMbLKO B Criydae BO3MOXHOCTU Takon C3.

Mo OKOHYaHMKU UCNLITAHUSA NO XapakTepusaLymn UMMNYNLCHON MOLUHOCTU nNpu 20%-HoM ypoBHe C3 fon-
»XeH ObITb BbiNonHeH 3PC.

OcyuwiectsneHne BbIGOPKU AAHHBIX, 0COOEHHO ANns HanpsbkeHus M Toka OU, fOMKHO ObITb BBINOSHEHO C
NoAXoAALLEH ANS 3TOr0 CKOPOCTLIO CHATUS AaHHbIX, Hanpumep 10 c1).

Moapo6Hoe onucaHue nNocneaoBaTenbLHOCTU 3TAN0B UCMbLITAHUM NpuBeaeHo B Tabnuue 11.

1) OBbIUHO JOCTATOUHBIM CUMTAETCA YacTOTa CHATUS MHopMaLuK, obecnednBatowas MUHUMYM 10 Touek U3Mepe-
HWS Ha OfiHY CTyneHb Npoduns (cnpaBka pa3paboTynka cTaHaapra).
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Tabnuya 11 —MocnegoBaTenbHOCTL 3TANOB UCMbITAHUIA MO ONPEeAENeHN0 MOLHOCTU U BHYTPEHHETO CONPOTUBNEHNS

atan Mpoueaypa TemnepaTtypa UcnbITaHUIA
1.1 [MpuBegeHne K TENNOBOMY paBHOBECUIO KT
1.2 Hosapsg KT
1.3 CrangapTHblin ymkn (LIC) KT
21 [MpuBegeHue K TENNOBOMY paBHOBECUIO KT
2.2 Hosapsg KT
2.3 CHATUNE XapaKTepUCTUK MOLLHOCTU B UMMYrbCce KT
2.4 CraHgapTHbli 3apsag (3PC) KT
3.1 [MpuBegeHne K TENNOBOMY paBHOBECUIO KT
3.2 Hosapsg KT
3.3 CraHgapTHblin umkn (LIC) KT
4.1 [MpuBegeHne K TENNOBOMY paBHOBECUIO 40 °C
4.2 Hosapsg 40 °C
4.3 CHATUNE XapaKTePUCTUK MOLLHOCTU B UMMYSbCe 40 °C
4.4 CraHgapTHblil 3apsag (3PC) 40 °C
5.1 [MpnBefeHne K TEMTOBOMY paBHOBECUIO KT
52 Hosapsag KT
5.3 CraHgapTHblin ymkn (LIC) KT
6.1 [MpuBegeHne K TENNOBOMY paBHOBECUIO 0°C
6.2 Hosapsg 0°C
6.3 CHATUE XapakTEPUCTUK MOLLHOCTU B UMMYSbCe 0°C
6.4 CraHgapTHblil 3apsag (3PC) 0°C
71 [MpuBegeHune K TENNOBOMY PaBHOBECUIO KT
7.2 Hosapsg KT
7.3 CraHgapTHblin yukn (LIC) KT
8.1 [MpuBegeHne K TENNOBOMY PaBHOBECUIO -10°C
8.2 Hosapsg -10°C
8.3 CHATWNE XapaKTepUCTUK MOLLHOCTU B UMMYSbCe -10°C
8.4 CraHgapTHblil 3apag (3PC) -10°C
9.1 [MpuBegeHue K TENNOBOMY paBHOBECUIO KT
9.2 Hosapsg KT
9.3 CraHgapTHblil yukn (LIC) KT
101 [MpuBegeHue K TENNOBOMY PaBHOBECUIO -18°C
10.2 Hosapsg -18°C
10.3 CHATUE XapaKTepUCTUK MOLLHOCTU B UMMYSbCe -18°C
10.4 CraHngapTHblil 3apag (3PC) -18°C
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OTan Mpoueaypa Temnepatypa ncnbITaHUi
11.1 MpuBegeHWe K TENMOBOMY paBHOBECUIO KT
1.2 Ho3sapsg KT
11.3 CraHgapTHbIM umkn (LC) KT
121 MpuBegeHWe K TENMOBOMY paBHOBECUIO KT
12.2 [osapsn KT
12.3 CHATWe XapaKTepucTUK MOLLHOCTU B UMMYITbCce KT
12.4 CraHgapTHbli 3apsag (3PC) KT

Mpoueaypa 3PC npu pa3nuyHbiX TemnepaTypax 4OMmKHa NnpoBOAUTLCA B COOTBETCTBUM € 6.2.2.3.1.
Mpoueaypa LIC gomkHa npoBOAMTLCS B COOTBETCTBUM C 6.2.
Bce ucnbitaHna Ha paspaa A0MkHbI ObITb OrpaHNYeHbl AOCTKEHNEM U,, YKa3aHHOTO NOCTaBLUUKOM.

MpumedaHue — 3PC anAafosapsaaa no3BonseT BOCNONHUTL 3apsd OU gna koMneHcauun BO3MOXHbLIX NOTepb
3Heprun Ha sTane yCTaHOBMNEHWSA TEMMOBOrO paBHOBECUS.

7.3.3.2 BbicokoaHeproemkme b6atapeiHblin 610K n cucrema

Wcnbitanus gomkHbl ObiTe NPOBEAEHDI NMPU LLECTU pasnu4HbIX Temnepatypax (40 °C, KT, 0 °C, —10 °C,
-18 °C n =25 °C), C3 npu 3TOM A0IPKHA HaxoaAUTbCcA B gnanasone oT 90 ao 20 %, npuHumas nocnenosa-
TENbHO crneayrowme AUCKPETHbIE 3HaYeHus: 90 %, 70 %, 50 %, 35 % u 20 %, npuyem nocnegHee sHaYeHue
cTeneHu 3apsixeHHOCTH (20 %) A0MKHO ObITb MCMONB30BAHO TOMLKO B TOM Cy4ae, €Ciu MakCUMarnbHbIA TOK
paspsiga OU He Bonee BennunHbl 5 C, uTo6bI M36eXxaTh rMy6okoro paspsga OW.

[lo Hayana ucneiTaHUn NP KaXXA0M U3 YCTaHOBNEHHbIX 3Ha4YeHUn Temnepatypol OU gomkeH npon-
TW npeaBapuTenbHY0 noaroToBky npu KT B cooTBeTcTBMM ¢ Tpe6oBaHUAMM TENNOBOr0 PaBHOBECUSA,
npuBeaeHHbiMu B 5.1, ¢ nocneaywwen npoueaypou 3PC, kak onucaHo B 6.2.2.3.2, a takxe L|C B c0OT-
BETCTBUM C 6.2,

Hanee OU gomkeH BbiTb NOArOTOBMEH Npy TpebyeMOM 3HAYEHUM TEMNEPATYpPbl UCMbITAHUI B COOTBET-
CcTBUK C TpeboBaHWSIMM TEMMOBOr0 paBHOBECUSA, NPUBEAEHHbIMU B 5.1, ¢ nocneayiowen npoueaypon 3PC,
Kak onucaHo B 6.2.2.3.2. Mpoueaypa 3PC Heobxoauma, 4ytobbl npuBectn OU k 100 % C3 npu Tpebyemom
3Ha4YeHUKU TeMnepaTypbl UCMLITAHWIA Nepes, CHATUEM XapaKTEPUCTUK MOLLIHOCTU B UMMYIILCE.

Ha cneaytowiem sTane NnONHOCTLIO 3apsbkeHHbIn O OMmKeH NoABEPrHyTLCA paspsaay Tokom C/3 ao C3
90 % 1 nocneayoLen Bblaepxke B TeHeHne He meHee 30 MUH.

MpumedaHune — Pa3pspa TokoM C/3 gnutenbHocTbio 108 ¢ npuBeaeT K cHuxkeHunio C3 Ha 1 %.

3aremM HeoBX0AUMMO NPOBECTU CHATUE XApPaKTEPUCTUK MOLLHOCTU B UMNYINbCE B COOTBETCTBUN C 7.3.2.2.

JocTuxenne cneayoweii C3 (70 %, 50 %, 35 % u 20 %) npoeoauTca nytem paspsaa Tokom C/3 ¢
nocneayoLmm nepuoaom Bbiaepxxkn 30 MuH. 3ateM Ansa Kaxaoro U3 aHadyeHuit C3 npoBoaUTCA CHATUE Xa-
paKkTepuCTMK MOLLIHOCTU B UMMNYNbCE B COOTBETCTBUU C 7.3.2.2.

MpumeyvaHue — Tlpu pacyeTe BpeMeHU paspsiia TokoM C/3, Heobxofumoro Anst AOCTUXEHWUA Tpebyemon
BEMUYUHBI CTEMNeHN 3apshKeHHOCTU criefytolero arana, HeobxoAUMO YUMTLIBATL KONMMYECTBO anekTpuyecTsa, A-4, oTo-
6paHHOro B TeYeHWe NpeabIfYLIEro NCNbITaHUs XapakTepusaLu MOLLHOCTH.

Mo OKOHYaHUM UCMBITAHUA NO XapakTepu3auum UMNYNbLCHOW MOLUHOCTU npu 20%-HomM ypoBHe C3 aon-
>KEH ObITb BbinonHeH 3PC.

OcylecTBneHne BbIBOPKU AaHHbIX, 0COBEHHO AN HanpskeHuA u Toka OU, A0MmKHO ObiTh BLINOAHEHO
CO CKOPOCTbIO CHATUSA AAHHbIX, COOTBETCTBYIOLLEN UCMONb3yeMOMY Npodusio, ONMCaHHOMY Ha PUCYHKE 5 U B
Tabnuue 9. Tpebyetca MUHUMYM 10 TOYMEK M3MEPEHUS HA OAHY CTYNeHb npodhuns.

MogpobHoe onucaHWe NocnesoBaTenlbHOCTU 3TanoB UCTIbITaHUM NpuBeaeHO B Tabnuue 12.

D Mpu HannuMn BoaMOXHOCTY.
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Ta6bnuua 12 —MocnegoBaTentHOCTE 3TAMNOB UCMBITAHUA MO ONpefeneHio MOLHOCTY U BHYTPEHHErO COMNPOTUBIIEHNS

OTan Mpoueaypa TemnepaTypa oKkpyxatoLLen cpefbl
1.1 MpuBedeHWe K TeNnNoBOMYy paBHOBECUIO KT
12 Ho3zapsag KT
1.3 CrangapTHblid Lmkn (LIC) KT
21 MpuBedeHWe K TennoBomMy paBHOBECUIO KT
2.2 Hosapsag KT
23 CHSATHE XapaKTepuCTUK MOLLHOCTU B UMMYNbCce KT
24 CrangapTHblii 3apsg (3PC) KT
3.1 MpuBefeHWe K TennoBoMy paBHOBECUIO KT
3.2 Hosapsag KT
3.3 CtaHgapTHbIf Lukn (LIC) KT
4.1 MpuBedeHWe K TeNnNoBOMY paBHOBECUIO 40 °C
42 Hosapsag 40 °C
4.3 CHSATUE XapaKTepUCTUK MOLLHOCTU B UMMYNbCce 40 °C
4.4 CranpgapTHblii 3apsg (3PC) 40 °C
5.1 MpuBedeHWe K TennoBoMy paBHOBECUIO KT
52 Dosapsp KT
53 CrangapTHblid Lukn (LIC) KT
6.1 MpvBeAeHne K TENNOBOMY paBHOBECUIO 0°C
6.2 Hosapsg 0°C
6.3 CHATUE XapaKTEepUCTUK MOLLHOCTH B UMNYyNbCe 0°C
6.4 CraHpapTHbIii 3apsg (3PC) 0°C
71 lMpuBegeHne K TENNoBOMY paBHOBECUIO KT
7.2 Hosapsg KT
7.3 CraHgapTHblii uukn (LIC) KT
8.1 lMpuBeaeHue K TEMNOBOMY paBHOBECUIO -10°C
82 Hosapsg -10°C
8.3 CHATME XapaKTepUCTUK MOLHOCTU B UMNYNbCe -10°C
8.4 CraHpapTHbIii 3apsag (3PC) -10°C
9.1 lMpuBegeHne K TEMNOBOMY paBHOBECUIO KT
92 Hosapsg KT
9.3 CraHpapTHblii yukn (LIC) KT

101 lMpuBegeHne K TEMNOBOMY PaBHOBECUIO -18°C

10.2 Ho3apsg -18°C

10.3 CHATHE XapaKTepucTUK MOLLHOCTU B UMNYNbCe -18°C

10.4 CraHgapTHbIii 3apsag (3PC) -18°C
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OkoH4aHue mabnuupi 12

OTan Mpoueaypa TemMnepaTypa oKkpyxatoLen cpeapl
111 [MpuBeaeHue K TENIOBOMY paBHOBECUIO KT
1.2 [Hosapsag KT
11.3 CtaHgapTHbli uukn (LIC) KT
121 [MpuBeaeHue K TENIOBOMY paBHOBECUIO -25°C
12.2 [Hosapsag -25°C
12.3 CHATWE XapaKkTepuUCTUK MOLLHOCTU B UMNyrbCe -25°C
12.4 CTtaHgapTHbIi 3apag (3PC) -25°C
13.1 [MpuBeaeHue K TENNOBOMY paBHOBECUIO KT
13.2 [Losapsag KT
13.3 CtaHgapTHbli uukn (LC) KT
14.1 [MpuBeaeHue K TENNOBOMY paBHOBECUIO KT
14.2 [Ho3apsag KT
14.3 CHATWE XapaKkTepuUCTUK MOLLHOCTU B UMNYrbCe KT
14.4 CTtaHgapTHbIn 3apag (3PC) KT

Mpoueaypa 3PC npu pasnuyHbiX Temnepatypax 4omkHa NpOBOAUTLCA B COOTBETCTBUK C 6.2.2.3.2.
Mpoueaypa LIC gomkHa npoBOAUTLCS B COOTBETCTBMM C 6.2,
Bce ucnbiTaHus Ha paspaa A0SHKHbI ObITb OrpaHUYeHbl AOCTUKEHNEM U,, YKa3aHHOTO MOCTaBLUMKOM.

n punMedaHue — ,Eloaapﬂ,q No3BoNAeT BOCNONHUTL 3apag OU ansa KOMNeHcauun BOSMOXHbIX NOTEePb SHEPrun
Ha 3Tane yCTaHOBMIEHUA TeNnNOBOro paBHOBECUA.

7.3.4 TpeGboBaHusa

7.3.4.1 BbicOKOMOLLHbIE BaTapenHblin 6nok n cuctema

C ncnonb3oBaHuemM hopmys, NpuBeAeHHbIX B 7.3.2.1, AOMKHbI ObITb NONYY€EHbI CNeayoLme aHHbIE:

- MOLUHOCTb paspsaga B umnynbcax 0,1 ¢, 2 ¢, 10 c u 18 ¢ kak pyHkuma C3 n Temnepatypel;

- pekynepaTuBHasA MOLLHOCTb ANA MUMNYSbCOB AnuTenbHocTbio 0,1 ¢, 2 ¢ n 10 ¢ kak pyHKkums C3 u Tem-
neparypbl;

- 3Ha4YeHuUs CONpPOTUBIIEHMA NPU paspaae MMnynbcamu anutensHocTbto 0,1 ¢, 2 ¢, 10 c n 18 ¢, a Takke
obuero conpoTmBneHusa kak pyHkuua C3 u Temneparypel;

- 3Ha4YeHUs CONPOTUBMEHNS MPK 3apaae umnynbcamu gnutenbHocTblo 0,1 ¢, 2 ¢ u 10 ¢, a Takke obwero
conpoTueneHus kak pyHkuma C3 n Temnepartypel,

- HPL, kak doyHkuma C3 n Temneparypsl;

- OTKIIOHEHMWE JaHHbIX OT NEPBOro U NOCneAHero ncnbitaiuii npu KT npu Hanu4uu;

- eCcnu BO3HUKarna HeobxoaMMOCTb YMEHbLUMTE TOK 3apada unv paspsgaa us-3a OrpaHUYMEHun, Bbi3BaH-
HbIX JOCTWXXEHUEM NPeAEenbHbIX HANPSDKEHUIA, PACCUUTAHHbIE 3HAYEHUS! BHYTPEHHErO COMPOTUBIEHUS AODK-
Hbl ObITb YETKO BbIAENEHbI B MPOTOKONE UCMLITAHMIA U B Tabnuuax pe3ynsraTtos.

7.3.4.2 BbicOKOSHeproemkue 6arapenHbiin 6nok n cuctema

C ucnonb3oBaHuemM hopmyrn, NPUBEAEHHbIX B 7.3.2.2, AOMKHbI ObITb NOMNYY€eHbI CNeayoLimMe AaHHbIE:

- MOLUHOCTb pa3psaa B umnynecax 0,1¢,2c¢,5¢,10¢,18c¢, 18,1 ¢, 30 ¢, 60 ¢, 90 c n 120 ¢ kak QPyHKLMA
C3 n Temneparypbl;

- pekynepatuBHas MOLLHOCTb ANA UMMNYNbCOB AnuTensHocTbio 0,1 ¢, 2 ¢, 10 ¢ u 20 ¢ kak yHKkuma C3
U Temneparypsl;

- 3Ha4eHus CONPOTUBIEHMS NPY paspsaae uMnynbcamum anutenbHocTbio 0,1 ¢,2¢,5¢,10c¢,18¢,18,1 ¢,
30 ¢, 60 ¢, 90 c 1 120 c, a Takke obLIEero conpoTMBneHus Kak pyHkumsa C3 u Temnepartypsil;
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- 3Ha4yeHUs1 CONPOTUBNEHUA NMPU 3apsae umnynscamu anutensHocTblo 0,1 ¢, 2 ¢, 10 c n 20 ¢, a Takke
obLero conpoTmeneHus kak pyHkuuss C3 u TemMneparypbl;

- HPL kak doyHkuna C3 n Temnepartypsl;

- OTKINOHEeHMEe AaHHbIX OT NepBOro U nocnegHero MCNbITAHUN npu KT npn HanNU4nn;

- Temneparypa OW B NpOBOAUMBIX UCMbITAHUAX B 3aBUCUMOCTU OT BPEMEHMU;

- €CIn BO3HuKana H906X0/J,VIMOCTb YMEHbLUUTb TOK 3apsaaa unu paspsaga us-3a orpaqueHMVl, Bbl3BaH-
HbIX AOCTWXEHUEM NPeAenbHbIX HANPSXKEHWIA, paCCYUTaHHbIE 3HAYEHUS BHYTPEHHErO COMPOTUBIIEHUS JOIDK-
Hbl ObITb YETKO BblAeNeHbl B MPOTOKONE UCNbITaHWIA U B Tabnuuax pe3ynsraTos.

7.4 CHMXXeHUe CTeNeHU 3apPAXKEHHOCTH (camopaspaa) 6e3 Harpy3ku

7.41 Uenb

Llenbio AaHHbIX UCNbITAHUI ABNAETCA U3MEPEHUE YMeHbLueHna C3 6arapeiiHol CUCTEMbI B TOM Criyyae,
€Cnu OHa He UCMONb3YeTCsl B TEYEHUE ANUTENbHOrO Nnepuoaa BpeMeHW. Takme UCMbITaHus COOTBETCTBYIOT
cnyyato, Korga TpaHCMopTHOe CPeACTBO HAXOAUTCS B pEXUME NapkoBku 6e3 noasapsaa B TeUEHUE AnUTerNb-
HOro nepuoja BpEMEHU U, crieioBaTenbHO, GaTtapenHan cuctemMa He MOXeT ObiTb MOCTaBIieHA Ha 3apsaj.
YMeHblueHne C3 6e3 Harpysku, ecnu 310 UMEeT MeCTO, MOXeET ObiTb 06yCroBNeHO camopa3psiAoM, KOTOPbIN
00ObIYHO 3aBUCUT OT BPEMEHU, NI XK€ APYIMMU NPOLIECCAaMU, BbI3bIBAIOLLIMMU NMOCTOSHHOE UINKU HENOCTOAHHOE
ymeHbLueHune C3.

[aHHble ucnbITaHUs NPUMEHSIOTCA TONLKO K BGaTapeniHbiM CUCTEMaM.

7.4.2 MeTOoa UCnbITaHunA

7.4.2.1 BoicokomoLHas barapeiiHas cuctema

YMeHblieHne C3 6e3 Harpy3ku AOJDKHO M3MEPATLCA HA MOMHOCTLIO YKOMMIIEKTOBAHHON U NOJIHOCTbIO
paboTtocnocobHol GaTapenHon cucteme. Ana 1oro YTobbl UMETb BO3ZMOXHOCTb KOHTPONMPOBATbL HEOOX0au-
Mble (PyHKLMKM BaTapen B TEYEHME Nepuoaa BbIAEPXKKM, HANpUMep:

a) 6anaHCMPOBKY aKKyMynSTOpoB GaTapeiiHon CUCTEMDI;

b) nepnogunueckoe sknoyeHue BKB,

BKB A0mKHO ObITb 0GECneYeHo 3neKTPoNnUTaHUeM OT BCMOMOFaTEeNIbHOTO UCTOYHMKA BHEPruK (HanpumMep, Ha-
npsxkeHnemM 12 B nOCTOAHHOIO TOKa).
YMeHbLueHne C3 6e3 Harpy3ku, NOMMMO HEU3OEXHOI COCTaBNSAIOLLEN caMopa3spsiaa CaMux akkymynsi-
TOPOB, BKIOYAET NtoObie BO3MOXHbIE NapasuTHbie Unu hbyHKLUUOHANbHbIE pa3psiaHble COCTaBMAOLUME, BO3-
HuKawoLme B cxeme 6anaHCUPOBKU akKyMymsITOPOB.
YpoBeHb CHMxeHus C3 GaTapeiHon cuctembl 6€3 Harpy3ku 0IDKeH ObITb U3MEPEH B TEUEHUE TPeX pas-
TNIMYHbIX NEPUOAOB BPEMEHU BbIAEPXKKU M MPU BYX Pa3NMUHbLIX 3HAYEHUsIX TeMneparypsbl. barapeiHas cucre-
ma gomkHa ObiTb npuBeaeHa k 80 % C3 (unu k C3, cornmacoBaHHOMY MeXy NOCTaBLUMKOM U NoTpebutenem),
a 3arem OCTaBlEHA C Pa3OMKHYTOW LIEMbIO B TEYEeHue onpeaeneHHoro Bpemenu. BKB gomkeH ObiTh B CO-
CTOSIHUM OCYLUECTBNATL (PyHKUMM ynpaBneHus (Hanpumep, 6anaHCUPOBKY akKyMyNnsTOPOB M NEPUOANYECKOE
BknoveHue). Mocne nepuoaa BuIAEPXKKM JOIMKEH ObITh onpeaeneH ocTaBLLMiCA ypoBeHb C3 npoBegeHneM
paspsga Tokom 1C npu KT.
MenbiTaHus omkHbl ObITh NPOBEAEHbI B KAMEPEe C aBTOMaTUYECKUM NoaaepkaHuem Temneparypbl npu
331aHHbIX 3HAYEHNUSX B COOTBETCTBUM C NMOCNEA0BATENLHOCTAMM, NPpUBEAEHHbIMU B Tabnuuax 13 u 14. Mepeg
KaXabIM MCMNbITATENMbHbLIM LIMKIIOM MPW KOHKPETHON Temnepartype Oarapesi fomkHa ObiTh BbiAaepkaHa npu
TeMneparype UCMbITaHUIN HE MeHee 12 4. 3TO BpeMs MOXHO COKpaTUTb NpU YCrOBUU, €CNU JOCTUTHYTA TEM-
neparypHas crabunusaumsa v pasHuua TeEMNepaTyp Mexay OTAeNbHbIMU aKKyMynaTopamu B TEYEHue 1 4 He
npesbiwaet 4 °C.
Temnepartypbi: KT n 40 °C.
CraHpapTHbIi umkn:  Ona Toro 4tobbl o6ecneynTs NPOBEAEHME KaXL0ro UCTbITaHMA BaTtapeiHon cu-
CTEMbl NPU OAMHAKOBbLIX Ha4arbHbIX YCMNOBUAX, NEpen KawablM WUCMbITAHUEM
[ormkeH ObITk NnpoBeaeH LIC B cooTBeTCTBUM C 6.2.

Pexxum paspsaa: BataperliHasa cuctema gomkHa 6biTh paspsbkeHa o 80 % C3 (unu go C3, corna-
COBAHHOIO Mexay nocTaBLUMKOM u notpebutenem) Tokom 1C.

Mepuop Boiaepxkn: 24 4 (1 cyT), 168 4 (7 cyT) n 720 4 (30 cyT).

[ononHutenbHas JononHutenbHoe noTpedneHne sHeprum (Hanpumep, 12 B NOCTOSHHOTO TOKa)

3MNEKTPOIHEPrUs: ana BKB u B cniyyae Heo6x0aAMMOCTU ANA APYrUX SNMEKTPOHHLIX YCTPOWCTB Ba-

TaperiHOW CUCTEeMbl AOSMKHO M3MEPATLCS HenpepbiBHO B BaTT-vacax (BT-4) Ha
NPOTSDKEHMUN KAXKA0ro Nepuoaa BblaepxKu.
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7.4.2.2 BoicokoaHeproemkas b6atapeliHas cucrema

YMeHbLueHne C3 6e3 Harpysku AOMKHO M3MEPATLCA HA NOMHOCTbIO YKOMMMEKTOBAHHON U NOMHOCTbIO
paGoTocnocobHoNn GatapeiHoi cucteme. Ons Toro Ytobbl MMETh BO3MOXHOCTb KOHTPONMPOBaTbL Heobxoau-
Mble dyHKLMM BaTapen B TEY4EHME NEpUoaa BblAEPXKKU, HANpUMep:

a) banaHCMPOBKY akKyMymnATOPOB B6atapenHoi CUCTEMBI;

b) nepuoaunyeckoe BknodeHne KB,

BKB gomxHO 6bITe 06ecneveHo aneKTPonMTaHMeM OT BCMOMOTraTeNbHOr0 MCTOMHUKA SHEPTMKM (HanpumMep, Ha-
npsbkeHnem 12 B noCTOAHHOro TOKa).

YMeHbLueHne C3 6e3 Harpy3ku NOMMMO HEN3BeXHON COCTaBNALLEN camopaspsaga cCammux akKkyMynsaTo-
pOB BKNIOYaET MtoOble BO3MOXHbIE NapasuTHbIE UMM DYHKLMOHANMbHbIE pa3psiAHble COCTABNAIOLIMNE, BO3HUKA-
owme B cxeme 6anaHCUpPOBKM aKKyMynsiTOPOB.

YpoBeHb CHixeHusi C3 GatapeinHon cuctembl 6€3 Harpy3ku OOIMKEH U3MEPATLCA B TEYEHUE TPEX pas-
MWUYHBIX NEPUOAOB BPEMEHU BbIASKKM U NPU ABYX Pa3NUYHbIX 3HA4EeHUSAX TemnepaTtypsl. BarapeiiHaa cu-
cTeMa fomkHa 6biTk npuBeaeHa k 100 % C3 craHgaptHeim Uuknom (LIC), a 3aTtem ocTaBneHa ¢ pa3soMKHYTOM
Lienblo B TEYEHKUEe onpeaeneHHoro sBpemenun. BKB gomkeH GbITb B COCTOAHMW OCYLLECTBNATL (hyHKLMK ynpas-
nexus (Hanpumep, 6anaHcUpoBKa akKyMynSTOPOB W NEPUOAUYECKOE BKMIOUEHUE). [ocne nepnoaa BblAEPXKKU
OomkeH ObITb onpeaeneH octasLmincs yposeHs C3 nposeaeHnem paspsaga Tokom C/3 npu KT.

McnbiTaHua AoSKHbl ObITb NPOBEdEHbl B KaMEpe C aBTOMaTUYeCKUM MoAaepXXaHuem Temneparypbl
npu 3agaHHbIX 3HAYEHUAX B COOTBETCTBMM C NOCEA0BATENbHOCTAMU, NPUBEAEHHbIMU B Tabnuuax 15 u 16.
Mepen KaxabiM UCNbITATENBbHLIM LIMKMOM NPU KOHKPETHOW TeMnepaTtype 6arapes AomkHa ObiTb BhiAEpKaHa
npu TeMnepaType UCMbITaHUIN He MeHee 12 Y. 3TO BpeMA MOXHO COKpaTUTb NPU YCROBUU, €CAN AOCTUTHYTA
TeMneparypHas ctabunu3auus u pasHuua Temnepatyp Mexay oTAenbHbIMU akKyMynAaTopamu B TedeHue 14
He npesbiwaer 4 °C.

Temnepartypebl: KT n 40 °C.

CraHgapTtHbIvi uukn:  Ans Toro 4yto6bl o6ecneunTb NPOBEAESHUE KAXAOr0 UcNbiTaHus GaTapeinHon cu-

CTEMbl MPW OAWMHAKOBLIX HA4anbHbIX YCAOBUAX, Nepes KaXabiM UCMbITaHUEM
fomkeH 6biTk npoeeaeH LIC B cooTBeTCTBUM C 6.2,

Pexxum paspsiga: Mocne ebinonHeHus LIC GarapeiiHylo cuctemy TpebyeTcsa He paspskaTb, BENu-
unHa C3 gomkHa ObiTh 100 %. Mo cornalueHunio Mexxay NOoCTaBLUMKOM U NoTpe-
6utenem BenuumHa C3 MOXET ObITb CHWKEHA, U B 3TOM criyyae b6arapeiiHas cu-
CTeMa nocne BbIMOMHEHNA CTAHAAPTHOIO LUKNA A0MKHA ObITb pa3psikeHa TOKOM
C/3 po cornacoBaHHoOM BenuuuHbl C3 nepes BblAEPXKKOM.

Mepuop Bolaepxku: 48 4 (2 cyT), 168 4 (7 cyT) U 720 4 (30 cyT).

JononuutensHas HononHutensHoe notpebnenne 3Heprum (Hanpumep, 12 B nNOCTOAHHOIO TOKA)

ANEKTPOSHEPIUs: ana BKB u B cnyyae Heobx0aMMOCTU Anst APYrUX aneKTPOHHbLIX yCTPOUCTB Ba-
TapenHonW CUCTEMbI AOMKHO M3IMEPATLCA HENpepbIBHO B BatT-4acax (BT-4) Ha
NPOTSHKEHUU KAXKAO0TO NEPUOAA BbIAEPKKU.

MpumevyaHnue — WenbiTaHua MoryT GbITb BLINONHEHLI NOocnefoBaTenbHO ¢ ogHUM OU unu napannensHo ¢
HecKornbkumu OW.

7.4.3 MocneaoBaTenbHOCTbL UCTILITAHUNA

7.4.3.1 BoicokomMoLUHan 6atapenHaa cucrema

MocnepoBarenLHOCTL NPOBEAEHUSI NEPBON CTaauW ucnbiTaHui (Npu Bbiaepxke npu KT) npuBeaeHa B
Tabnuue 13.

Ta6nuya 13 — lNocnefoBaTenbLHOCTb UCTIBITAHWIA Ha CHUXeHne C3 6e3 Harpy3ku npu KT

OT1an Mpoueaypa Temnepatypa ucnbitaHun
11 lMpuBeaeHue K TENNOBOMY paBHOBECUIO KT
12 CraHpapTHelii 3apsg (3PC) KT
13 CraHgapTHblid Lykn (LIC) KT
14 Pa3psg Tokom 1C go 80 % C3 KT
1.5 Mepuroa BLIAEPXKKN C Pa3OMKHYTOW LIENbIO MUTaAHUS B TedeHne 24 4 KT
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Otan Mpoueaypa TemnepaTypa UCMbITaHUIA
1.6 CrangaptHblil yukn (LIC) KT
1.7 Pa3psg Tokom 1C go 80 % C3 KT
1.8 [Mepuog BbIAEPKKN C pa3OMKHYTOW LIEMNbHO NUTaHMA B TedeHne 168 4 KT
1.9 CtangaptHblil yukn (LIC) KT
1.10 Pa3psg Tokom 1C go 80 % C3 KT
1.1 [Mepuog BbIAEPKKN C pa3OMKHYTOW LeMNbo NUTaHWA B TedeHne 720 4 KT
1.12 CrangapTHblil yukn (LC) KT

Bce ucnbitaHnsa Ha paspsas A0KHbLI ObiTh OrpaHMYeHbl AOCTMXEHNEM U, YKa3aHHOTO NOCTABLLMKOM.
MocnenoBarenbHOCTbL NPOBEAEHUS BTOPON CTaauu UcnbiTaHui (npu Bblaepxke npu 40 °C unu 6onb-
LUEN, COrnacoBaHHOM MexXay NoCTaBLUMKOM M noTpebutenem) npuseaeHa B Tabnuue 14.

Tabnwuya 14 —TNocnegoBarenbHOCTL UCMbITAHUIA Ha cHXXeHWe C3 6e3 Harpy3ku npu Temnepatype 40 °C (unu GonbLueir)

Otan Mpoueaypa TemnepaTypa UCTbITaHUIA
2.1 [MpuBegeHue K TENIOBOMY paBHOBECUIO KT
22 CraHgapTHblin 3apsag (3PC) KT
2.3 CtangaptHblil yukn (LIC) KT
2.4 Paspsg Tokom 1C go 80 % C3 KT
2.5 [Mepuog BbIAEPKKN C pa3OMKHYTOW LIEMNb NUTaHWA B TEYEHNE 24 4 40 °C (unwu 6onbLuasn)
2.6 [MpuBegeHuWe K TENIOBOMY paBHOBECUIO KT
2.7 CraHgapTHbli Lukn (LIC) KT
2.8 Pa3psg Tokom 1C go 80 % C3 KT
29 [Mepuog BbIAEPXKKN C Pa3OMKHYTOW LieNbo NUTaHWA B TedeHne 168 4 40 °C (unu 6onbluasn)
2.10 MpuBegeHWe K TENTOBOMY paBHOBECUIO KT
2.1 CrangapTHblil yukn (LC) KT
212 Paspsg Tokom 1C go 80 % C3 KT
213 [Mepuof BbIAEPKKN C pa3OMKHYTOW Lienblo NUTaHusA B TedeHne 720 4 40 °C (unu 6onbluas)
214 [MpuBegeHue K TENIOBOMY paBHOBECUIO KT
2.15 CtangaptHblil yukn (LIC) KT

Bce ucnbitaHus Ha paspag AOMkHbI ObITb OrpaHUY€eHbl 4OCTIKEHUEM U, yKa3aHHOTO NOCTaBLUMKOM.
7.4.3.2 BbicOKOSHeproemkas 6atapeiHasa cucrema
MocnepoBatenbHOCTbL NPOBEAEHUA NEePBON CTaguMu UcnbeliTaHuin (Npu Bobiaepxke npu KT) npusegeHa B

Tabnuue 15.

Tabnuya 15— MNocnegoBaTenbHOCTb UCMbITaHUIA Ha cHUXeHWe C3 6e3 Harpysku npu KT

Otan Mpoueaypa TemnepaTypa okpyxatoLeli cpeabl
1.1 [MpuBegeHue K TENIOBOMY paBHOBECUIO KT
1.2 CtangapTHblil 3apsag (3PC) KT
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OkoHYaHue mabnuust 15

OTan Mpoueaypa TemMnepaTypa okpyxatoLjen cpedbl
1.3 CraHaapTHbli Lukn (LIC) KT
1.4 Mepuog BeISEPKKMA C pa3OMKHYTOW LieMNbio MUTaHUs B TedeHne 48 4 KT
1.5 CraHaapTHblid Lukn (LIC) KT
1.6 Mepuogd BeIZEPKKN C pa3OMKHYTOW LieMnbio MUTaHus B TedeHne 168 KT
1.7 CraHpapTHbli Lmkn (LIC) KT
1.8 Mepuogd BeILEPXKKN C pa3OMKHYTOW Lienbio MUTaHus B TedeHne 720 4 KT
1.9 CraHpapTHbli Lk (LIC) KT

Bce ucnbiTaHnA Ha paspas AOSMKHbI ObITb OorpaHn4veHbl JOCTUXKEHUEM UK, YKa3aHHOIo NOCTaBLLUKOM.

MpumMevyaHne — OcTaTodHas eMKocTb ByAeT U3MepsATbCA MNpu BbiNofHEHWK stanos 1.5, 1.7 n 1.9 Bo BpemsA
PPC, koTophlit sBnsieTca nepsoit YacTbio LIC npu AaHHbIX UCMbITAHUAX.

MocneaoBaTenbHOCTL BTOPOrO 3Tana ucnbiTaHuii (npu Boiaepxke npu 40 °C unu 6onbluen, cornacosaH-
HOWM MeXay MOoCTaBLUMKOM W NoTpebutenem) npusegeHa B Tabnuue 16.

Tabnuya 16 —MNocnegoBaTenbHOCTL UCMbITAHUIA Ha cHkeHne C3 6e3 Harpysku npu Temnepatype 40 °C (unu 6onblueit)

OTan Mpoueaypa TemnepaTypa okpyxaloLei cpeabl
2.1 MpuBedeHWe K TennoBoMy paBHOBECUIO KT

2.2 CraHgapTHbIiA 3apsg (3PC) KT

2.3 CraHgapTHbli uukn (LC) KT

2.4 Mepvog BeIAEPXKKN C PA3OMKHYTON Lienbio NUTAHUA B Te4eHue 48 4 40 °C (unu 6onbluasn)
25 [MpuBegeHWe K TeNIOBOMY paBHOBECUIO KT

2.6 CrtaHgapTHblin yukn (LIC) KT

2.7 Mepnog BEIAEPXKKN C PAa3OMKHYTOW Lienbio NUTaHUS B TedeHne 168 Y 40 °C (unu 6onbluas)
2.8 [MpuBegeHue K TeNIOBOMY paBHOBECUIO KT

29 CraHgapTHbln yukn (LIC) KT

2.10 Mepwvog BEIAEPXKKN C pa3OMKHYTOM Lienbto NUTaHUS B TedeHne 720 Y 40 °C (unwu 6onbluas)
2.1 [MpuBegeHue K TENIOBOMY paBHOBECUIO KT

212 CraHgapTHbli umukn (LC) KT

Bce ucnbiTaHus Ha pa3psia AOMKHbI BbITb OrpaHUYEHbl AOCTKEHUEM U,, yKa3aHHOro NOCTaBLLMKOM.

MpumevyaHune — OcTaTouHas eMKOCTb OyAET U3MEpPATLCA Npu BbINOMHEHWM aTanos 2.6, 2.9 n 2.12 Bo Bpems
PPC, koTophlit aBnsAeTca nepeoit YacThbto LIC npu AaHHBIX UCNbITaHUAX.

7.4.4 TpeGoBaHusA

7.4.4.1 BoicokomoLUHan 6aTapeiHas cucrema

JOmKkHO GbiTb 3ahMKCUPOBAHO 3Ha4YeHMe octaTto4vHon C3 oT ucxogHou 80 % C3 npu paspsiae TOKOM
pexuma 1C. YmeHbLUeHne sHeprum u C3 nocne Ka)kgoro nepnoaa BblAepxKKU AOIMKHO ObITh BbIPAXEHO B NPO-
LeHTax ot ucxogHou 80 % C3.

JononHutensHoe notpebneHune sHeprn (12 B noctossHHOro Toka) Ans BKB v B cnyyae Heo6xoaumocTu
ONA ApYrux SNeKTPOHHbLIX YCTPONCTB GaTapeinHon cucTemMbl 4OMKHO ObITh BbipaXkeHo B BaTT-yacax (BT-4) ans
KaXKaoro nepuoaa BblaepKku.

JomxHbl ObITb NpeAcTaBneHbl rpadukn, oTpaXkarLume xapaktep U3MEHEHUS OCTAaTOYHON EMKOCTU B Te-
YeHue Tpex NepuoaoB BbIAEPXKKU U NPU KAXXAOM U3 ABYX 3HAYEHUIN TEMNEPATYP UCHbITAHMIA.
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7.4.4.2 BbicokoaHeproemkas 6arapeiHas cucrema

JomxHo ObITb 3apMKCUPOBAHO 3HaYeHUe octaTouHoi C3 ot ucxoaHoit 100 % C3 npu pa3psge TOKOM
pexuima C/3. YMeHbLueHne aHeprun n C3 nocne KaXaoro nepuoaa BbiAepiku JOIHKHO ObITb BbIPAXKEHO B NPO-
LeHTax ot ucxogHoun 100 % C3.

JononHutensHoe notpebneHue aHeprum (12 B nocrosiHHoro Toka) Anst BKB u B cnyyae Heo6xoaumocTu
AN APYIvMX SNeKTPOHHBIX YCTPOWCTB 6aTtapeiHoi CUCTEMbI AOIMKHO ObITh BbIpaXXEHO B BaTT-4acax (BT-4) ans
Ka>KA0ro Nepuosia BbifepiKKu.

JomxiHbl ObITb NpeAcTaBneHbl rpadukM, OTpaXkaloLme XapakTep U3MEHEeHUs1 OCTaTOMHON eMKOCTU B Te-
YeHue Tpex NepUoioB BbIAEPXKKU N NPU KKAOM U3 ABYX 3HAYEHUI TEMNEPATYP UCTILITAHWIA.

7.5 CHMXeHUe CTeneHu 3apPAXEHHOCTHU (CamMopaspsaa) NPy XpaHeHuU

7.5.1 Uenb

Lienbio aaHHbIX UCNBLITAHUI ABMSAETCA M3MepeHue CHmkeHust C3 npu xpaHeHum 6arapeinHon cucTembl B
TeYyeHne ANUTEeNbLHOro BpeMeHU. Takne UCMbITaHWA COOTBETCTBYIOT CMyyalo, koraa 6arapeiiHas cucrema oT-
rpy>kaercsa ot nocrasyuka notpedutenio. CHuxeHne C3 npu XpaHeHWU, eCnn 3TO UMEET MECTO, MOXKET BbiThb
BbI3BAHO CamMopa3psAaoM, 0ObIMHO 3aBUCALYMM OT BPEMEHU, UMM APYITMMU NPOLIECCAMMU, Bbi3bIBAIOLLIMMU NO-
CTOSIHHOE€ WS HEMOCTOSAHHOE YMEeHbLueHue C3.
J[laHHble UCMLITAHKUA NPUMEHSIIOTCA TONbKO Kk GaTapeiHbIM cucTeMam.
7.5.2 MeToa ucnbiTaHusa
Motepu C3 npu XpaHEeHUM AOIMKHbI U3MEPATLCS HA MOJIHOCTLIO YKOMMMEKTOBAHHOW GatapenHon cu-
cTeme. Ha npoTsbkeHuu BCero nepuopa XpaHeHusi BCe BbiBOAbI OHaTapeHON CUCTEMbI AOMKHbI ObiTb OTCO-
elHeHbl (HanpUMep, COEAUHEHUsT KOHTYPAa C HaNpshKeHMEM Kracca B, coeiMHEHUA KOHTYpa ¢ HaNPsHKEHUEM
knacca A u cuctemol oxnaxaeHusi). CepBUCHOE YCTPOWCTBO OTKITIOUEHUS], MPU HANU4UuK, Takke A0SMKHO ObiTb
BbIKMKYEHO.

Motepsa C3 npu xpaHeHun BaTapenHon CUCTEMbI OIMKHA U3MEPATLCS MOCTe Nepuoaa Bblaepxkun 720
(30 cyT) npu Temnepartype okpyxaioLlei cpeabl 45 °C, HaunHasa ¢ BenuuuHbl C3 50 % unu GonbLuer no co-
rMaLeHnio Mexay NocTaBLUMKOM U noTpebutenem.

OctaTouHbIin ypoBeHb C3 nocne nepuoaa XpaHeHus AOMmKeH ObITb onpeaeneH npu paspsae Tokom 1C

ANA BbICOKOMOLLHbIX U C/3 ANnsl BbICOKO3HEProeMKknx BaTapeHbiX CUCTEM.
McnbiTanus Ha cHuxkeHne C3 npu xpaHeHUK J0SKHbI ObITh NPOBEAEHbI B KAMEPE C aBTOMAaTUHMECKUM NOA-
Jep>xaHueM 3aJaHHON TemnepaTtypbl B COOTBETCTBUM C MOCINEA0BATENBHOCTLIO, NPUBEAEHHON B Tabnuue 17.

TemMnepartypbl: 45 °C.

CTaHaapTHbIN LMKI: Ons Toro 4To6bl 06ecneYnTb NPOBEAEHNE KaXa0ro UCTbITaHUA GaTtapeiHoi
CUCTEMbI B OAWHAKOBbIX Ha4amnbHbIX YCAOBUAX, NEpes KaXKabIM UCMbITaHU-
em Ha notepto C3 npu xpaHeHun fomkeH ObiTb npoBeaeH LIC B cooTeeT-
CTBUM C 6.2.

Pexum paspspa: BaTaperiHyto cuctemy cnegyet paspaautb Ao 50 % C3 Tokom 1C Ans Bbl-
COKOMOLLHbIX U C/3 AN BbICOKOSHEproeMkux cucrtem. o cornalueHuto
MEXAyY MOCTABLUMKOM W MOTpeduTenem AaHHbIn ypoBeHb C3 MOXeET ObITb

YBENUYEH.
Mepuroa BblAEPXKKU: 720 4 (30 agHew).

[ononHuTenbHas B TeueHue nepuoga BbIAEPKKM BCE COeAMHEHMA GaTapeiHON CUCTeMbl
3NEKTPOSHEpPrus: OOMKHbI ObITb PA3OMKHYTBI.

CepBucHoe CepBUCHOE YCTPONCTBO OTKITIOHEHWS, MPW HATNIMYNK, AOIDKHO ObITb BbIKITOMEHO.

YCTPOWCTBO OTKITKOYEHUS:
7.5.3 NMocnepoBaTeNbHOCTb UCMbLITAHUA
B Tabnuue 17 npuBeaeHa nocneaoBaTenbHOCTb UCNBITAHUI HA CHUXKEHUE C3 nNpu XpaHeHuu.

Ta6nwuya 17 — MNocnepoBaTenbHOCTb UCTbITAHMIA Ha CHKeHne C3 npu xpaHeHun

OTan Mpoueaypa TemnepaTypa UcrbITaHUi
1 MpuBegeHWe K TENNIOBOMY PaBHOBECUIO KT
2 CraHgapTHbiv 3apsag (3PC) KT
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OkoHYyaHue mabnuupi 17

Jtan Mpoueaypa TemnepaTypa UCTbITaHWIA
3 CraHgapTHbli umkn (LIC) KT
4 BrlcokoMollHas 6atapeitHas cuctema: paspag Tokom 1C go 50 % C3 KT

BelcokoaHeproemkasa 6atapeitHas cuctema: paspsp Tokom C/3 ao
50 % C3
5 [Mepvoa BbIAEPKKU C OTKITIOYEHHBIMU COEAUHEHUSIMU HanpPsXKeHUi 45°C
knacca A 1 B, a Taloke cepBMCHOro yCTpOWCTBa OTKIIOHEHUA B TeYe-
Hune 720 4
6 [MpuBefeHUe K TEMNOBOMY paBHOBECUIO KT
7 CraHgapTHbli umkn (LIC) KT
1 [MpuBefeHUe K TEMNOBOMY paBHOBECUIO KT

Bce ncnbiTannsa Ha paspaa A0MKHI ObiTb NPEPBaHbl, €CAKU HANPSHKEHNE CUCTEMbI JOCTUINO U,, ykasaH-
HOrO NMOCTaBLUUKOM.

MpuMmedaHne — OcTaToyHan eMKOCTb AOMKHA U3MePATLCA NPW BLINOMHEHUU 3Tana 7 Bo BpeMs PPC, koTo-
pblii ABNseTca nepsoit YacTbio LIC.

7.5.4 Tpe6oBaHusa

7.5.4.1 BoicokomoLlHasa GarapenHas cucrtema

OcrtaTo4Has aHeprus npu paspsage B pexume 1C n cHwkeHue C3 ot HayanbHoro C3, paBHoro 50 %,
OOMKHbI ObITb 3admkcupoBaHbl. Motepu aHeprum u C3 nocne nepuoaa XpaHeHUs AOMKHbI OblTb BbIPAXKEHBI B
npoueHTax ot HayanbHon C3, paBHON 50 %.

7.5.4.2 BbicokO3HeproemMkas 6araperiHasa cucrema

OcTtaro4Has aHeprusa npu paspsae B pexume C/3 n C3 ot HayanbHOro C3 AormkHbl ObITb 3achukcupo-
BaHbl. [oTepu aHeprum u C3 nocne nepuoaa xpaHeHUs1 4OMKHbI ObiTb BbIPaAXEHbI B MPOLIEHTAX OT HAaYanb-
Hon C3.

7.6 MowHOCTb NPOKPYYMBaAHUA NPU NOHMXKEHHbIX TeMNepaTypax OKpyxarlen cpeabl

7.6.1 Uenb

McnbiTaHe no onpeaeneHnio MOLHOCTU MPOKPYYMBAHUA NPU NOHWXKEHHbIX TEMNeparypax npeaHasHa-
YEHO ANA U3MEPEHUSA MOLLHOCTHBIX NoKasatenen npu NoOHMWKEHHbIX Temneparypax. COOTBETCTBYIOLLME TEMNe-
paTtypbl OMKHLI COCTaBNATL —18 °C, a No cornacoBaHu Mexay NoCTaBLUMKOM M 3aKasumkoMm Takke u —30 °C.
Llenb 3akniovaetcs B co3gaHun 6asbl 4aHHbIX O MOLLHOCTU MPU NMOHWXKEHHbIX TEMMEpaTypax, 3aBUCSILLIEN OT
BPEMEHM.

,D,aHHbIe ncnbiTaHMA NPUMEHAKOTCA TOJTbKO K BbICOKOMOLLIHBIM 6aTapel7IHbIM cucremam.

7.6.2 MeToa ucnbiTaHusA

McneiTaHne no onpeaeneHunio MOLLLHOCTM NPOKpyYUBaHua npu teMmneparype —18 °C A0mKHO NpOBOAUTb-
CA Ha CamMOM HU3KOM J0MyCTMMOM ypoBHe C3, yCTaHOBNEHHOM NMOCTaBLUMKOM, B COOTBETCTBUM C NOCNe0Ba-
TENbHOCTbIO UCTIbITAHWIA, NPUBEAEHHON B Tabnuue 18.

Tabnuua 18— lNocnenoBaTenbHOCTL STAMNoB UCTLITaHWIA NO onpefeneHnto MOLHOCTW MPOKPYYUBAHNUS NPU MOHWUXKEH-
HbIX Temnepatypax (—18 °C)

Oran Mpoueaypa TemnepaTypa UcnbiTaHuii
1.1 [MpuBefeHUe K TENNIOBOMY PaBHOBECUIO KT
1.2 CraHpapTHbli 3apag (3PC) KT
1.3 CraHpapTHbIn umkn (LIC) KT
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OkoHyaHue mabnuypl 18

Otan Mpoueaypa TemnepaTypa UcnbITaHWiA

1.4 Pa3psg nonHocTbio 3apspkeHHoro OU Tokom pexuma 1C go 20 % KT
C3 unun po HaumeHblleil C3 ycTaHOBNEHHOW MOCTaBLYUKOM (MUHK-
ManbHasa C3)

1.5 lMpusegeHue K TeNnoBoMy paBHOBECUIO -18°C

1.6 YcTaHoBKa MOCTOSIHHOTO HarpsiKeHWA UCTbITaTENbHOrO CTeHAaa Ha -18°C
YPOBHE MUHUMASILHO [JOMYCTUMOrO HaNpsKeHUst paspsaga CUCTEMbI B
COOTBETCTBUM C peKOMEHAALUAMU NOCTaBLUMKa Ha BpeMsa 5 ¢ U Ha-
GnioaeHne 3aBMCUMOCTN «MOLLIHOCTb — BpeMs». MakcumanbHbIin Tok
He OMKeH NpeBbILLaTh 3Ha4YeHUe, YCTaHOBIEHHOe NOCTaBLUUKOM

1.7 Belgepxka npu pasoMKHYTOM Lienu nogadu nutaHus B TedeHue 10 ¢ -18°C
1.8 MoBTOpeHWe aTanos oT 1.6 Ao 1.7 aBaxabl -18°C
1.9 [MpuBefeHuWe K TENNOBOMY paBHOBECUIO KT
1.10 CraHgapTHblii 3apsp (3PC) KT

LLlar BbIGOPKM ANA CHATUA AAHHBIX NPU UCNbLITAHUKM A0MXeH ObiTb He Gonee 50 mc.

McnbiTaHue nNo onpeaeneHuio MOLLHOCTU NPOKPYYMBAHUA NO COrNacoBaHMM Mexay NOCTaBLUUKOM M
notpebutenem mMoxet GbiTb NpoBeaeHO npu TeMnepatype —30 °C npu MMHUMANbLHO AONYCKAEMOM 3HaYe-
Hun C3, yCTaHOBNEHHOM NOCTABLUUKOM B COOTBETCTBUM C NOCNEA0BATENbHOCTbLIO UCNbITAHUN, YKA3aHHON B
Tabnuue 19.

Tabnwuya 19 —MNocnegoBaTenbHOCTb 3TANOB UCMbLITAHWIA NO ONpeAeneHnIo MOLHOCTU NPOKPYYUBAHUS NPU NMOHWXKEH-
HblX TemnepaTtypax (—30 °C)

OTan Mpoueaypa TeMnepaTypa UcnbiTaHUit
21 MpvBeaeHmne K TENNOBOMY PaBHOBECUIO KT
22 CraHgapTHbIi 3apsag (3PC) KT
2.3 CrangapTHbli yukn (LIC) KT
2.4 Paspsg nonHocTelo 3apsxeHHoro OU TokoM pexuma 1C fo 20 % KT

C3 vnun go HaumeHblueil C3, ycTaHOBNEHHOW NOCTaBLUMKOM (MUHK-
ManbHaa C3)

2.5 MpvBeaeHune K TENNOBOMY PaBHOBECUIO -30°C

26 YcTaHoBKa MOCTOSIHHOTO HamnpshKEHWUS UCMbITaTeNIbHOro crTeHfa Ha =30 °C
YpOBHE MUHUMarbHO AOMYCTUMOIO HarnpskeHWsA paspsfa cUCTeMbl B
COOTBETCTBUW C peKOMeHAaUUAMU NocTaBLUMKa Ha BpeMst 5 ¢ n Ha-
GrogeHve 3aBUCUMOCTU «MOLLHOCTb — BpeMsi». MakcumanbHbIiA Tok
He foMXKeH npeBbllliaTb 3Ha4eHne, yCTaHOBNEHHOe NOCTaBLLMKOM

2.7 Bbigepxka npyv pasoMKHYTOW Lienun nofavm NUTaHna B Tedenune 10 ¢ -30°C
2.8 MoBTOpeHue aTanos oT 2.6 Ao 2.7 ABaxabl -30°C
2.9 MpvBeaeHMe K TENNOBOMY pPaBHOBECUIO KT
210 CtaHngapTHbI 3apsg (3PC) KT

LLar BbIBOpKM ANA CHATUS AAHHBIX NPU UCNbITAHWUM A0MXEH ObITb He Bonee 50 Mmc.
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Tabnuya 20 — lNpeaenbHble 3HAYESHUA HANPSXKEHUS NPU UCNBITAHUSX NO ONpeAeneHnto MOLWHOCTU NPOKPYHUBaHNA
Npu NOHWKEHHbIX TEMNepaTypax

MpupallyeHne spemeHn, ¢ CymmMapHoe Bpems, ¢ HanpsxeHue, ucnonbsyemoe 8 OU, B
5 5 MuHUManbHO fonyckaemMoe HanpshkeHue paspsaga cucTeMbl
10 15 Pa3oMkHyTas Lenb Nogayn nuTaHus
5 20 MuHUManbHO AonyckaeMoe HanpspKeHUe paspaga cucTeMbl
10 30 Pa3oMkHyTas Lenb Nogayn nuTaHus
5 35 MuHUManbHO gonyckaeMoe HanpspKeHne paspsga CUCTEMDI
10 45 Pa3oMkHyTas uenb NoAayn NUTaHUA

Mmnynbcbl npodhuna pexxuma A0KHbI BLINOMHATLCA B TEYEHWUE NOMHBIX 5 C (Aaxke €Cnn UcnbiTaHue no
onpeAeneHuio MOLLHOCTU AOMKHO ObITb OFPaHUYEHO MUHMMAMbHLIM AONYCTUMbIM Pa3pAAHLIM HaMPSDKEHU-
eM), ¢ TeM 4YTo6bl 06ecneunTb BO3MOXHOCTb NOCHIeAYIOWEro pacieTa MOLLHOCTU NMPOKPYYUBAHUS NPU MOHU-
YXEHHbIX TeMnepartypax (cm. Tabnuuy 20).

7.6.3 Tpe6GoBaHue

Pesynbrartbl UCNbITAHUA AOM¥HBI ObITb NpeacTaBneHbl B rpadMyeckoM Buae B hopMe U3IMEHEHUS BO
BPEMEHU 3HAYEHUIN MOLLHOCTK, TOKA, HANPSXKEHUS U TemnepaTypbl.

7.7 MOWHOCTE NPOKPYUUBAHUA NMPU NOBLIWEHHbLIX TEMNEpPaTypax OKpyXarowen cpeabl

7.7.1 Uenb

McnbiTaHue no onpegeneHuto MOLHOCTU NPOKPYYMBaAHUA NPU NOBLILLEHHON TemnepaType npeaHa3sHa-
YEHO ANsl USMEPEHUA MOLLHOCTHBIX Mokasarenemn Npu NoebILWEeHHOW TemnepaType 50 °C unu npu Makcumanb-
HOM TeMneparype, yCTaHOBMEHHON NOCTaBLUMKOM. Lienb 3akniovaeTca B cosaaHum 6a3sbl JaHHLIX O MOLLHOCTH
NpW NOHWKEHHbLIX TEMMEpaTypax, 3aBUCALLEIH OT BPEMEHM.

[aHHble ncnbiTaHMA NPUMEHSIOTCS TONBKO K BbICOKOMOLLHBIM B6aTapeiiHbiM cuctemam.

7.7.2 MeToa ucnbiTaHuA

HcnbiTaHue no onpeaeneHunio MOLLHOCTU NMPOKPyYMBaHusi npu temneparype 50 °C 4omkHO NPOBOAUTLCS
Ha camMOM HM3KOM AOMYyCTUMOM YpOBHE C3, yCTAHOBMEHHOM MNOCTaBLUUKOM, B COOTBETCTBMM C NOCNEAO0Ba-
TENbHOCTbIO UCMbITAHUIA, NPUBEAEHHON B Tabnuue 21.

Tabnuya 21— MNocnegoBaTenbHOCTb 3TArNoB UCMBITAHWUI MO ONpeAeneHnio MOLLHOCTU NPOKPYYUBAHUA NPU MOBLILLIEH-
Holt TemnepaTtype (50 °C)

3Tan Mpoueaypa TemnepaTypa UcnbiTaHUA
1.1 MpuBefeHWe K TennoBoMy paBHOBECUIO KT
1.2 CrangapTHbIi 3apsg (3PC) KT
1.3 CraHgapTHbli uukn (LIC) KT
1.4 Pa3spsg nomnHocTeio 3apskeHHoro OU Tokom pexuma 1C go 20 % KT

C3 vnu go HauMmeHblueid C3, ycTaHOBNEHHON NOCTaBLUMKOM (MUHW-
maneHasa C3)

1.5 MpuBeaeHne K TENNOBOMY paBHOBECUIO 50 °C
(Mnun MakcumaneHas
TeMneparypa, ycTaHoBleHHas

NOCTaBLLMKOM)
1.6 YcTaHoBKa MOCTOSHHOMO HaMNPshKEHWsA MCMbITATeNbHOMO CTeHAa Ha 50 °C
YPOBHE MUHUM&NLHO [OMNYCTUMOrO HanpsXXEHWs paspsaa cUcTEMbI B (vnn makcumansHas
COOTBETCTBUM C PeKoMeHAaLMsaMUN MocTaBLUyKa Ha Bpemst 5¢ u Ha- | Temneparypa, ycTaHOBNEeHHas
6niogeHne 3aBUCUMOCTU KMOLLHOCTb — BpeMs». MakcuManbHbliA Tok MOCTaBLLMKOM)

He A omKeH NpeBkIlaTh 3HavYeHne, yCTaHOBNEeHHOe NOCTaBLLMKOM

38



FOCT P UCO 12405-4—2019

OxoHYaHue mabnuupi 21

JTan Mpoueaypa Temnepatypa UcnbiTaHui

1.7 Bblaepxka npu pasoMKHYTOM LUenu nogavun nuTaHus B TedeHune 10 ¢ 50°C
(vnn MakcumanbHas
Temneparypa, ycTaHOBMeHHasi
NoCTaBLUNKOM)

1.8 [MoBTOpeHue atanos ot 1.6 fo 1.7 gsaxabl 50°C
(urm MakcumaneHast
Temneparypa, ycTaHOBNeHHas

NocTaBLMKOM)
1.9 [NpuBeieHWe K TENNOBOMY paBHOBECUIO KT
1.10 CraHpapTHblii 3apsg (3PC) KT
1.1 CranpapTHblil yukn (LIC) KT

LLiar BbIOOPKU ANA CHATUS AAHHBIX NPU UCNbITaHUKM JOMMKeH ObiTb He Gonee 50 Mc.

Tabnuuya 22 — MpeaenbHble 3HAaYEHWUSI HANPSXXEHUA U TOKa NPU UCNBITAHWSIX NO ONPefeneHnto MOLWHOCTH NPOKPYYM-
BaHWsi NpY NOBLILUEHHO TeMNepaType

MpupalleHune BpemeHu, ¢ CymmapHoe Bpems, ¢ Hanpsaxenue, B, n Tok, A, ucnonssyemsie 8 OU

5 5 MuHuManbHO fonyckaeMoe HanpspkeHue paspsga cucTeMbl U
MaKcuMarbHo lonyckaeMblil TOK paspsiga

10 15 PasoMkHyTas Lenb

5 20 MuHuManbHO AonycKkaemoe HanpsiXXeHue pa3psga cuctemsl U
MaKcuMarbHoO onyckaeMblil TOK paspsiaa

10 30 PasoMkHyTas yenb

5 35 MuHumankeHo fonyckaeMoe HanpskeHue paspsfa cUCTEMbI 1

MaKcUManbHO JomnycKkaeMblii ToK paspaga

MMnynecbl Npodhunsa pexxkuma AOMKHbI BLIMOMHATECA B TEHEHUE MONHBLIX 5 ¢ (Aaxe ecnu ucnbiTaHue no
OMpeaeneHno MOLLHOCTU AOMMKHO ObITb OrpaHUYEeHO MUHUMASTbHBIM AONYCTUMbIM Pa3psAHbLIM HaNPsXXeHuU-
eM), ¢ TeM YTobbl 06ecneunTb BOSMOXHOCTL MOCNEeAYIOLWEro pacyeTa MOLHOCTU NPOKPYYUBAHMS NPU NOHU-
YKEHHbIX TeMneparypax (cm. Tabnuuy 22).

7.7.3 TpeboBaHus

Pesynsratbl UCnbITaHWMA AOMKHbI ObITh NPeACTaBneHbl B rpadmyeckoMm Buae B hopMe M3MEHEHUS BO
BPEMEHN 3HAYEHWUI MOLLIHOCTM, TOKa, HAaNpPsXKeEHUS U TemnepaTypbl.

7.8 SHepreTnveckana appeKTUBHOCTb

7.8.1 Uenb

Llenbio ucnbiTaHns ABNAETCA U3MEPEHUE 3HepreTuyeckon SPPEKTUBHOCTU NpU 3apsge-paspage pac-
YETHbIM MyTEM, Ucxoaa u3 GanaHca 3apsga MMNynNbCHOro nNpoduns. Ona BbICOKOMOLLHbIX 6aTapeiiHbix cu-
CTeM aHepreTuyeckas apMEKTUBHOCTL UCNOMb3yeMON BaTapeiHon CUCTEMbI UMEET CYLLECTBEHHOE 3HAa4YEHNE
ANsi UTOrOBOW 3HepreTuyeckon adpekTMBHOCTM asTomMoOuna B Lenom. OHa OKa3biBaeT HENOCPeaCTBEHHOE
BNUSHUE Ha noTpebneHne ToNnMBa U YPOBEHb BbIOPOCOB TPAHCNOPTHbLIX CPEACTB, OCHALLEHHbIX BbICOKOMOLL-
HbIMW DaTapenHbIMU CUCTEMaMMU.

JaHHble UCnbITaHUA NPUMEHSIOTCA TONbKO K BbICOKOMOLLHbLIM GaTapeiHbiM CUCTEMaM.

7.8.2 MeTtoa ucnbiTaHua

Mpu ucnbITaHUM CUMYNUPYIOT CREAYIOLLYIO AOPOXHYIO cuTyauuio. [Ana yCKOpeHus, Hanpumep npu Bbl-
e3/e Ha aBToCTpaay Uiu npu o6roHe, BOAUTESIO TPAHCNOPTHOIO CpeacTaa TpebyeTcs MakcuMarnbHas MOLLHOCTb
(MakcumanbHas MOLIHOCTL paspsaaa bartapeu). Mocne atoro cneayet dha3a ABUXKEHUSA C KPENCEPCKON CKOpO-
CTbto B TeveHue 40 ¢, BO Bpems koTopoin 6atapes He HarpyxaeTcsi. Bo Bpemsi cneaytowleii ¢hasbl NpoucxoauT
pekynepaTtuBHOe TOPMOXKEHWE, NO3BoNsIoLLEe B TedeHue 10 ¢ npoBoaguTb 3apas 6arapen. B 4eiCTBUTENBHOCTH
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peanbHas kapTuHa OTNMYaETCa U3-3a Pasnuyuin B CUCTEMAaxX NPUBOAA ANS pasHbIX TPAHCMOPTHLIX CPeacTB,
OZHaKO ONUCaHHbLIN pexxumM aBnaeTca obLuer 6a3on Ana CPaBHEHUS U OLEHKM BaTapeliHbix 6NOKOB U CUCTEM.

7.8.3 MeToa ucnbiTaHnA

McnbiTaHne NpoBOAAT NpU CReayoLmX yCnoBusx:

- Tpu pasnu4dHble TemnepaTtypsbl: KT, 40 °C, 0 °C;

- Tpu pasnuyHble C3: 65 %, 50 %, 35 %;

- nepuog Bblaepxkn: 30 MUH Nepes KaxxkabiM NPUMEHEHUEM NOCNeA0BaTENBHOCTM UMMNYIIECOB MOLLHO-
CTW ANA NPUBEAEHNS B COCTOSIHUE PAaBHOBECUS;

- afeKkBaTHbIN Nepuos BblIAEPXKKM B COOTBETCTBUM C 5.1 nOCne u3mMeHeHus TemMnepaTypbl 4fs YCTAHOB-
NEHUA TENSOBOrO paBHOBECHKS.

Pexxum nameHeHus Toka npu onpeaeneHnn sHepreTuyeckon acheKkTUBHOCTM NPpUBEAEH B Tabnuue 23.

Tabnuya 23 —MNpoduns UCNbITaHUSA onpeaeneHns sHepreTudeckon apPeKTUBHOCTU

MpupallyeHve BpemeHH, ¢ CyMMmapHoe Bpems, ¢ | Tok, A
0 0 0
12 12 20C vnu Lop wmake.
40 52 0
16 68 -15C vnn -0,75 Ipp_“'MaKc_
40 108 0

BanaHc 3apsga, A-4, B npouecce BbINOSHEHWUS NOCEA0BaTENbHOCTU UMMNYNLCOB TOKA AOMKEH ObITh
HenTpasnbHbIM. OTO 03HAYAET, YTO BOCCTAHOBNEHHAA MPU 3apsAae €MKOCTb AOMDKHA TOYHO COOTBETCTBOBATh
€MKOCTW, UCMONb30BAHHON B Mnpouecce paspsaa. B crnyyae orpaHuveHus HanNpspKeHUst M yxyalleHus napa-
METPOB MO TOKY B NPOLECCE BbINOMHEHWUS MOCNEA0BATENBHOCTU UMMYMNbCOB JOJDKHbI YYUTLIBATLCA TOMBKO
nepuoabl HelTpanbHOro BanaHca paspsiga-3apsga. 3Tu 00CToATENbCTBA AOMMKHbI ObITb YETKO OTpaXeHbl B
NPOTOKOME UCTLITAHWNA.

OueHKa pesynbLraToB:

- 9Heprus B TEYEHME MMNYNbCa pa3psaaa: UHTErPUPOBaHNE HANPSHXKEHNA U TOKa pa3psaga No BPEMEHU;

- 9Heprusl B TEYEHME MMNynbCca 3apaaa: MHTerpupoBaHue HanpsKeHUa U Toka 3apaaa no BPpeMEHM.

SHepreTnyeckyto aeKTUBHOCTb 1, %, PaCCHUTLIBAIOT KAK OTHOLUEHNE 3HEPrMn B Te4eHne uMnynbLca
pa3spsaga K 3Hepruv B Te4eHue uMnynbca 3apsga no opmyne (1).

t

KOH.

ju.lpp-dt

n=§"a“-—;1oo, % A)

KOH.
[ U1,

tH ay.

Oxumpaemble 3HaYEeHUs cocTaBnaloT oT 75 A0 90 % B 3aBUCMMOCTMU OT XMMUU U CUCTEMBI.
McnbiTaHus No onpeaeneHutd 3HeprodadPEKTUBHOCTU AOIMKHbI BbIMOMHATLCA B COOTBETCTBUM C NpO-
rpamMMoii UCNbITAHWIA, NpUBeAEHHON B Tabnuue 24.

Ta6bnuuya 24 — lNocneaoBatenbHOCTb NPOBEAEHUA UCNLITAHUA NO ornpeAeneHnto aHepreTudeckon ahHeKTUBHOCTU

3tan MNpoueaypa TeMnepaTypa ucnbiTaHWit
1.1 [MpuBeAeHNe K TernnoBoMy paBHOBECUIO KT
12 CrangapTHbii 3apsg (3PC) KT
1.3 CraHaapTHbliA umkn (LIC) KT
2.1 Pa3psig Tokom 1C go C3 65 % KT

40



FOCT P UCO 12405-4—2019

OkoHYaHue mabnuupi 24

Otan Mpoueaypa TemnepaTtypa uUcnbITaHUIA
2.2 Belgepxka B TedeHne 30 MUH Npy pa3oMKHYTOR Lienn Nogadyu nutaHus KT
2.3 McenbiTaHne no onpegeneHuto aHeproadpdekTnsHoctu npu C3 65 % KT
24 Pa3spsg Tokom 1C go C3 50 % KT
2.5 Belgepka B TedeHne 30 MUH Npy pa3oMKHYTOR Lienu Nogadyu nutaHus KT
26 McenbiTaHne no onpeaenexunto aHeproadpdektnsHoctu npu C3 50 % KT
2.7 Pa3spsg Tokom 1C go C3 35 % KT
2.8 Brelgepixka B TedeHne 30 MUH Npy pa3oMKHYTOR Lienu nogadu nutaHus KT
29 McnbiTaHne no onpeaenexunto aHeproadpdektnusHocTn npun C3 35 % KT
3.1 CraHgapTHblil yukn (LIC) KT
3.2 [MpuBegeHue K TENNOBOMY PaBHOBECUIO 40 °C
4.1 Pa3spsg Tokom 1C go C3 65 % 40°C
42 Brelgepixka B TedeHne 30 MUH Npy pa3oMKHYTOR Lienu nogadyu nutaHus 40 °C
4.3 McnbiTaHne no onpeaeneHunto aHeproadpdekTusHocTn npu C3 65 % 40 °C
4.4 Pa3spsag Tokom 1C go C3 50 % 40°C
45 Belgepxka B TedeHune 30 MUH Npy pa3oMKHYTOR Lienu nogadu nutaHus 40 °C
46 WcenbiTaHne no onpeaeneHuto aHeproadpdektnusHocTu npu C3 50 % 40 °C
4.7 Paspsag Tokom 1C go C3 35 % 40 °C
4.8 Belgepxka B TedeHne 30 MUH Npy pa3oMKHYTOR Lienn Nogadvu nutaHus 40 °C
49 McenbiTaHne no onpegeneHuto aHeproadpdektTnsHocty npu C3 35 % 40 °C
5.1 [MpuBegeHne K TENNOBOMY PaBHOBECUIO KT
52 CrangapTHblil yukn (LIC) KT
53 [MpuBegeHue K TENNOBOMY paBHOBECUIO 0°C
6.1 Pa3spsg Tokom 1C go C3 65 % 0°C
6.2 Belgepikka B TedeHne 30 MUH Npy pa3oMKHYTOR Lienu nogadyu nutaHus 0°C
6.3 McenbiTaHne no onpeaenexunto aHeproadpdpektnsHoctu npu C3 65 % 0°C
6.4 Pa3spsg Tokom 1C go C3 50 % 0°C
6.5 Brelgepxka B TedeHune 30 MUH Npy pa3oMKHYTORN Lienu nogadu nuraHus 0°C
6.6 McenbiTaHne no onpeaenenunto aHeproadpdektnsHocTn npu C3 50 % 0°C
6.7 Pa3spsag Tokom 1C go C3 35 % 0°C
6.8 Belgepxka B TedeHune 30 MUH Npy pasoMKHYTON Lienu nogadu nutaHus 0°C
6.9 WcenbiTaHne no onpegeneHuto aHeproadpdektnsHocTu npu C3 35 % 0°C
71 [MpuBegeHune K TENNOBOMY paBHOBECUIO KT
7.2 CraHgapTHblil 3apag (3PC) KT
7.3 CraHgapTHblil ymkn (LIC) KT

LLlar BbIGOPKK ANS CHATUA AaHHLIX NPU UCMbITAHUW JOMKEH ObITb HE Gonee 50 Mc.
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7.8.4 TpeGoBanusa

B npotokone ucnbiTaHU JOIKHLI ObITb OTPAXEHbI CNeAyOLMe AaHHbIe: 3HepreTuyeckasa addekTus-
HocTb npu C3 65 %, 50 % u 35 % npu Temneparypax ucnoitanum KT, 40 °C, 0 °C.

7.8.5 lNpumMmep pacyeta AnNa MCNbITAHUA MO ONpeAerneHnio 3Hepro3dPeKTUBHOCTH

[ns B3aTOM B Ka4ecTBE NpuMepa ycnoBHou 6arapeu ¢ HanpsbkeHuem 300 B u emkocTbio 6 A-yu B Npo-
Liecce NCNbITaHUs! MOTYT ObITb NOMy4YeHbl (MO OLEHKE) CrieayloLue AaHHbIE:

- paspsa/3apsa B tedeHue 12 ¢ tokom 20C: 0,4 A-y;

- NnonesHas anekTpn4eckasn MOLUHOCTbL (Hanpumep): 32,40 kBr;

- MOLLHOCTb pekynepauumn (Hanpumep): 39,60 kBr;

- amnnutyga uameHexus C3: 6,667 %;

- 0TAAaua dHeprumn B TeveHue paspsiaa TokoMm 20C npoaormKUTENbHOCTLIO 12 ¢ (Hanpumep): 108 BT - v;

- 3Heprus, sarpadeHHas npu 3apsge TokoM 15C B Tevenune 16 ¢ (Hanpumep): 132 BT -y;

- 3HepreTu4veckasn 3¢pdekTuBHOCTL: 81,8 %.

MpumMedyaHue — lMpuBeaeHHbIE 3HAYEHUS MOXKHO C4YUTaTb COOTBETCTBYIOLLIMMU pearbHOW NPaKTUKe ABUXEHUS
Npu YCKOPEHUSIX U Nogbemax.

7.9 OHepreTnyeckasn 3P PeKTUBHOCTL NPU GbICTPOM 3apage

7.91 Uenb

Lienbio ucnbiTaHui No onpeaeneHunio aHepreTuieckon apdekTMBHOCTM Npu ObICTPOM 3apaae aBnNAeTcA
onpeaeneHue noseaeHusn 6atapenHon cucTtembl U 3PHDEKTUBHOCTU UCMONB3OBAHUA SHEPTUMN NPU PASANYHBIX
TOKax ObICTPOro 3apsaa. [Ana BbICOKOSHEPrOEMKUX NPUNOXEHUN 3hEKTUBHOCTE UCMONb30BAHUS 3HEPTUM
npu ObICTPOM 3apsiie ans 6atapenHon CUCTEMbl UMEET CYLLECTBEHHOE BnUsiHUE Ha o6Lyio 3h(PeKTUBHOCTL
TPaHCMOPTHOIO CpeacTsa.

JaHHble UcnbITaHUA NPUMEHSAIOTCA TOSbKO K BbICOKOAHEPrOeMKUM BaTapeiHbiM cUcTemam.

7.9.2 MeToa ucnbITaHUA

McnbiTanusa 6atapenHoi cucTeMbl A0MKHbI ObiTb NPOBeAEHbLI NPU cneaylowmx Temneparypax: KT, 0 °C,
Tyun Y TPEX TOKAX BeICTPOro 3apsaaa: 1C, 2C u IqumaKcl Mocne TennoBoro paBHOBECUA U NpeaABaPUTENLHON
noAroToBkM MO cTtaHaapTHoMy uukny OU cHauyana paspskaloT CTaHAapTHLIM paspsaoM, CONPOBOXAAEMbIM
Ha cneaytoulem stane ObICTPbIM 3apsiioOM C HaYanbHbIM TOkoM 1C, 2C u [3p.MaKc. Pexum 3apsiga, BenuunHa
MaKCMManbHOro Toka 3apsaaa Iy, vy » MMHUMaNLHasA Temneparypa OKpyXxaloLei cpeabl T,,,,, AOIDKHbI COOT-
BETCTBOBATb TPEOOBAHNSAM, NPEAOCTABNEHHBIM MOCTABLUNKOM.

MocnenoBaTensHOCTb UCMLITAHWI NpeacTaeneHa B Tabnuue 25.

Mpoueaypa 3PC npu pasnu4yHbIX TEMNepaTypax A0mMkHa COOTBETCTBOBAaTL 6.2.2.3.

Mpoueaypa LIC gomkHa cooTBeTcTBOBaTH 6.2.

Bce ucnbiTaHusa Ha paspsaa A0MKHbI 3aKaHYMBATLCA NO AOCTHXEHUN U,, YCTAHOBNEHHOTO NOCTaBLLUKOM.

Bce ucnbitaHus Ha ObICTPbIN 3apsig AOMKHLI COOTBETCTBOBATL 3HAYEHUSAIM NAPaMETPOB, YCTAHOBMEH-
HbIM MOCTABLUMKOM, UIM AOMKHbI NPepbIBaTLCA NO AOCTUXKEHUU UX NPeAEnbHbIX 3HAYEHUN.

YacToTa oCyLLECTBNEHUS ONPOCa AAHHbIX BO BPEMS UCMbITAHUN AOMmMKHA ObiTb HE Gonee 50 mc.

Ha ocHoBe BEnuYMH HanpsHkeHWn U TOKOB, U3MEPEHHbIX NPU UCNbITAaHUAX ANA KaXaoro CTaHAapTHOro
paspsiaa u nocneayowero 6eicTporo 3apsiga no cgopmyne (1), cneayer paccuntarb 3HeprodadPeKTUBHOCTb
ana cnegyowmx C3:

- oT C3 npu OKOHYaHUM MCTbITAHUIA Ha paspsaa Ao onuxaiwen C3, OKPYrnNEeHHON A0 AECATU, U KaXA0ro
nocneaytoulero ysenudeHusi C3 Ha 10 % BnnoTb 40 YpOBHA C3, yCTAHOBMEHHOIO ANA NpepbiBaHUS ObICTPOro
3apaaa;

- oT kaxkgon C3, okpyrneHHon 4o 10, nocne 3aBepLIeHU UCNbITAHUA HAa pa3pag A0 Kaaoro nocneayio-
wero yeenuyennst C3 Ha 10 % a0 ypoeHs C3, yCTaHOBNEHHOrO ANSA NpepbiBaHus ObICTPOro 3apsaa.

7.9.3 TpeGoBaHusa

[omkHbl 6bITh 3aPUKCMPOBAHbI CREAYIOLIME AaHHbIE:

- TOK, HanpsbkeHue, Temneparypa OU u Temnepatypa OKpy>xatoLein cpefbl B 3aBUCUMOCTU OT BPEMEHM
AN KaX40ro UCNbITaHUs Ha paspsaa U cneayowero 3a Hum 3PC;

- eMKOCTb, A4, 1 3Heprus, BT -y, oTAaHHbIE NpK pa3psaae, u CpeaHsaa MOLUHOCTL paspsaaa, BT, ansa kax-
AO0ro UCNbITaHUA Ha paspAaa;

- €MKOCTb, A-4, 1 3Heprug, Br -y, noweaLumMe Ha 3aps, U CpeaHss MOLLHOCTbL nNpu 3apsaae, BT, cneayto-
Lem 3a KaxgblM UCNbiITaHNEM Ha pa3psa,
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- U, Ha BCex AOCTYMHbIX TOYKAX U3MEPEHUS HaNPSHKEHNA Ha akKyMynaTopax Ans BCeX NPOBEAEHHbIX
uCnbITaHUI Ha paspaa;

- 3HeproadpeKTUBHOCTb 3apsaa-paspsaaa ana 3agaHHoro AC3 ans kaxaoro UCMbITaHUS HA CTaHAapT-
HbI pa3pag — ObICTPbIN 3apsa.

Tabnuya 25— MNocnegoBaTenbHOCTb UCMLITAHUIA MO ONPefeneHunio aHepreTuieckon aMeKTUBHOCTY NpK BLICTPOM
3apsge

OTan Mpoueaypa TemnepaTypa oKkpyxaroLel cpeabl
1.1 [MpuBegeHue K TENNOBOMY paBHOBECUIO KT
1.2 CraHgapTHblil 3apag (3PC) KT
1.3 CrangapTHblin ymkn (LIC) KT
21 CranpapTHblii paspsag (PPC) KT
22 BbicTpblit paspsg Tokom 1C KT
2.3 Mepunoa BbIAEPXKKM € pa3OMKHYTOR Lienbio MUTaHUs B TedeHne 60 MuH KT
24 CrangapTHbli yukn (LIC) KT
25 CranpapTHbIi paspsag (PPC) KT
26 BbicTpbli pas3psg Tokom 2C KT
2.7 Mepuoa BbIAEPXKKM C pa3OMKHYTO Lienbio MMTaHusA B TedeHne 60 MuH KT
2.8 CrangapTHbli Lukn (LIC) KT
2.9 CranpapTHblit pa3psag (PPC) KT
2.10 BbicTpbIA paspsa TOKOM Iy, vaye. KT
21 Mepuog BbISEPKKN C pa30MKHYTOW Lienkto NUTaHnsA B TedeHne 60 MUH KT
3.1 CrangapTHbli Lukn (LIC) KT
3.2 MpvBedeHUe K TeMNoBOMY paBHOBECUIO 0°C
4.1 CranpapTHbIf paspsag (PPC) 0°C
42 BbicTpblit paspsg Tokom 1C 0°C
5.1 MpuBeAeHUe K TENNOBOMY paBHOBECUIO KT
52 CranpapTHblii 3apsg (3PC) ana fosapsga KT
53 CrangapTHbIi Lmkn (LIC) KT
54 MpvBegeHUe K TennoBoOMYy paBHOBECUIO 0°C
6.1 CtaHgapTHbIi pa3psag (PPC) 0°C
6.2 BbicTpbii pas3psg Tokom 2C 0°C
71 MpvBefeHUe K TEMNOBOMY paBHOBECUIO KT
7.2 CrangapTHblii 3apsg (3PC) ana gosapsga KT
7.3 CranpapTtHbli Lykn (LIC) KT
7.4 MpvBegeHWe K TeNNoBOMY paBHOBECUIO 0°C
8.1 CtaHgapTHbIi paspsag (PPC) 0°C
8.2 BbICTpbIit pa3pag TOKOM Ly yaye. 0°C
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OkonyaHue mabnuubi 25

Otan I'Ipoqe,qypa TeMnepaTypa oxpy)Karou.leﬁ cpeabl
9.1 [NpuBeaeHue K TENNOBOMY paBHOBECUIO KT

92 CraHgapTHelii 3apag (3PC) ana posapsaaa KT

93 CrangapTHblid yukn (LIC) KT

9.4 MNpuBeaeHue K TenoBoMy paBHOBeCUtO Tonn,

10.1 CraHgapTHelii paspsg (PPC) MU

10.2 BhICTphIiA paspsg TOKOM Iap"MaKc. MUH

111 lMpuBeaeHue K TENNOBOMY paBHOBECUIO KT

11.2 CTtaHgapTHbli 3apag (3PC) ans gosapsaga KT

11.3 CrtaHgapTHbii yukn (LIC) KT

7.10 OoNroBe4YHOCTb NPU LIMKITUPOBAHUMN

7101 Lenb

B nononHeHue k aApyrum chakropam crtapeHus (Hanpumep, BpeMs, TeMneparypa) CyLecTBeHHOe Bnus-
HUE Ha cpok cny>Obl batapeu Takke 0Ka3bIBAET KONMUYECTBO SHEPTMU, NpoxoasLlen Yepes 6arapelo.

[ns Toro uto6bl BLIOpAaTh COOTBETCTBYIOLLUIA PEXUM MOAENUPOBAHUA CTapPEHUS B 3aBUCUMOCTHU OT KO-
NUYECTBA JHEPruK, NPOXOASLLEN Yepes 0aTtapelo, B pacyeT AOMKHbI NPUHUMATLCA peanbHble YCNOBUSA ABU-
KEHUS. DTO 03HAYAET, YTO UCMONb3YEMBbI BAPMAHT U3MEHEHUS PEXMMOB MOLLHOCTH GaTapeiHbIX CUCTEM ANA
NPUSIOXKEHUI C AMHAMUYHBIMU PEeXMMaMK pa3psaaa, a Takke senuunHa C3 ana nepeknioueHnsa Mexay pexxu-
mMamu ¢ npeobnagaHueM paspsiia U pexxiMa ¢ npeobnagaHuemM 3apsaa A0MkHbl KOPPEKTHO BOCNPOU3BOAUTD
pearnbHble pexxMmbl paboTbl TPAHCMOPTHOTO cpeAcTBa. [ns Toro YtoObl NONYYMTb HAAEXHbIE U 3HAYUMbIE
JaHHble ANs NPOrHO3MPOBaHUSA Cpoka cnyObl 6aTapeun, BaXHO, UTOObLI MOCTaBLUMK U NOTpebUTENb Cornaco-
Banu OCHOBHbIE AAHHbIE PEXXMMOB UCMbITAHUMN.

C Apyrow CTOpOHBI, GatapeiHasn cuctema He AOomkHa NoABEPraTbCA YpE3MEPHLIM Harpy3kam. B cBasm ¢ atum
0bs3aTenbHbIM ABNAIOTCS KOHTPOSb U YNpaBneHue TeNNoBbIM COCTOSIHMEM, a Taloke He0OX0AUMbI HEKOTOpbIE fe-
pvoabl BbIAEPXKN AJ1s1 BbIPABHUBAHUA NAapaMeTpoB GatapeinHon cuctembl u 6anaHCMPOBKU aKKyMYNSTOPOB.

JaHHbIe NCbITaHUsA NPUMEHSIOTCA TONMbKO K 6aTapeiHbiM cucTemam.

7.10.2 Metoa ucnbitTaHus

7.10.2.1 BoicokomoLuHaa batapeiHas cucrema

7.10.2.1.1 MNMoaroToBKa

Bo Bpems npoBefeHMsi UCNbITaHWI HeobxoaMmo nogaepxmearb Temneparypy OU B npeaenax ot KT o
40 °C nocpeacTBOM YCTPOUCTB oxnaxaeHus (To ectb KT B Te4YeHne nepuoaa BbiaepXKKU U, eCTECTBEHHO, BbilLE
npu pabote). Mo TpeGoBaHUIO NOCTaBLUMKA MOXET UMETbL MECTO AOMOMHUTENBHBIA NEPUOZ, BIAEPXKKU MEXAY
uMknamu Ans Toro, Ytobbl coxpaHuTb napamerpel OU B npegenax TpebyemMbix TeMnepaTypHbIX Npeaernos.

McnbiTaHua Ha JONrOBEYHOCTb NPU LUUKMMPOBAHUM MPOBOAATCS NOCPEACTBOM KOMOUHUPOBAHUA ABYX
UCMbITATENbHbIX PEXUMOB, OAUH U3 KOTOPbLIX MPEACTaBnsAeT cobon «npodunb ¢ npeobnagaHmeM paspagaa», B
KOTOPOM BEMUYMHa SHepruu, nayLuei Ha paspsg, HEMHOro BbiLLe, YEM SHEprus, nony4aemas npu sapsage (kak
nokasaHo B Tabnuue 26 u Ha pucyHke 6), 1 APYroi, KOTOpbIN NpeacTaBnsaeT cobon «npochuns ¢ npeobnaaa-
HWeM 3apsigay, B KOTOPOM BEMUYMHA SHEPTrUU, MAYLLEN Ha 3apsad, HEMHOTO BbILLE, YEeM SHEPrus, nony4vaemMas
npu paspsiae (kak nokasaHo B Tabnuue 27 n Ha pUCYHKe 7).

OunanazoH C3 gomxkeH ObITb 3a4aH NoTpebuTenemM, B NPOTUBHOM Cryyae LUKNMPOBaHKUEe AOMKHO NPOBO-
autbcsa B uHTepsane C3 ot 30 go 80 %.

Mpu 06beanHeHUW AByx nNpoduneli AnanasoH nepekniodeHusi no C3 MOXKET UCNONb30BAaTLCS MO BCEMY LMKy
ucnbiTaHni. LinknuposaHue Ha4dMHaeTCcsa ¢ BepxHero npegena C3 nocnefosartenbHbIM NPUMEHEHWEM NPOUna ¢
npeobnaaaHuemM paspsaa 4o Tex nop, noka C3 He AOCTUTHET HIKHErO Npeaena unu HanpsbikeHue Garapen He ao-
CTUTHET HWKHErO Mpefena HanpsKeHusi, yCTAHOBMEHHOrO NOCTaBLLUMKOM. [lanee ucnonb3ylor nocrneaoBaTenbHoe
npumeHeHue npoduna ¢ npeobnagaHueM 3apsaa Ao Tex nop, noka C3 He AOCTUTHET BEpXHEro Npeaena Unu Ha-
npsbrkeHue Barapen He AOCTUTHET BEPXHETO Npeaena HanpshXeHusl, yCTaHOBNEHHOTO MOCTABLUMKOM (CM. PUCYHOK 8).

MpepencHoble 3HavyeHua C3 aAns nameHeHus Tuna npodunsa MoryT ObiTb OnpeaeneHsl OAHUM U3 crieay-
IOLLMX CnocoBoB:

- BbluucneHue C3, Hanpumep, nocpeacteom BKB;
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- no konu4yecTBy umknos (AC3 Ha uukn coctasnseT 1,944 %);

- MO 3Ha4YeHuto A -4, BbIYNC/IEHHOMY MO BHELWHUM U3MEPEHUAM,;

- M0 BEPXHEMY W HWXHEMY npefenam HanpsxeHus 6atapewn, yCTaHOB/IEHHbIM NOCTaBLLNKOM.

Mocne yMkNMpoBaHUa B TeyeHne 22 4 HEOO6XOAMMO faTb BblAEPXKY B COCTOAHMM NOKOA B TeyeHune 2 u,
4yTo6bl O06ecneuynTb onpefeneHHOe paBHOBeECUE B XMMUYECKOM COCTOSSHUM aKKyMy/nsiTOPOB U NPUBECTW BCe
akKyMynaTopbl B cbanaHcMpoBaHHOE COCTOSAHME MO HanpshkeHuto (06bIYHO 3TO BbLINOMHAETCA BCTPOEHHOl
cxemoli 6anaHCMpPOBKN akKKyMy/iATOPOB), MOC/e Yero NpoBOAAT NPOBEPKY XapakTepuCTUK.

7.10.2.1.2 TMpocnaun ncnbliTaHWi No onpeaesieHno A0TOBEYHOCT NPU LUKIUPOBAHUN

Ha pucyHkax 6—8 un B Tabnuuax 27 v 28 npusefeHbl npumepbl npoduneli BeNMUYNH ToKa WCNblITaHWNI
no onpefesieHnto JONTOBEYHOCTU MPU LMKINPOBaHUNM — npodunb ¢ npeobnagaHnem paspaga v npodunb ¢

npeobnagaHvem 3apsfga, a Takke nocnefoBaTesibHOCTb PECYPCHbIX WCNblITaHWn 6aTapeliHon cuctembl ANnA
OAVHaMUYecKnx pexmMmoB paspsaja.

X — Bpewms, C; Y — TOK, B eguHuuax (, 1— paspsag; 2 — 3apaj
PucyHok 6 — lMpodunb BeNNUYMHbI TOKa UCNbITAHUA MO onpegesieHnio 4ONTOBEYHOCTU NPU LUKINPOBAHUN —

npounb ¢ npeobnagaHmem paspsga

Tab6bnuuya 26 — locnegoBaTe/ibHOCTb NPOBEAEHUA MCNbITAHWA NO onpefeneHulo JOATOBEYHOCTW NpU LUKIMpoBa-
HUM — npocunb ¢ npeobnagaHnem paspsga

MpupalieHne BpemeHu, ¢ CymmapHoe Bpewms, ¢ Tok, eq. C Hakannusaemoe [IC3, %

5 5 20 -2,778
10 15 10 -5,556
32 47 5 -10,000
20 67 0 -10,000
5 72 -15 -7,917
10 82 -10 -5,139
37 119 -5 0,000

20 139 0 0,000
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OKOH4YaHue Tabnuuybl 26

lMpupalwieHve BpemeHu, ¢ CymmapHoe Bpems, C Tok, eq. C Hakannusaemoe [C3, %
5 144 15 -2,083
10 154 10 -4,861
37 191 5 -10,000
20 211 0 -10,000
5 216 -12,5 -8,264
7 223 -7.,5 -6,806
35 258 -5 -1,944
42 300 0 -1,944
MpumeyaHne — KMNynbcbl KOpoye 5 ¢ 13-3a pasHbliX BPEMEHHbIX 3afEPXEK U MeANIEHHbIX CKOPOCTEN HEKOTO-

pbIX CTEHOOB, UCNOMb3YyEMbIX ANA UCNbITAHUA 6aTape[/'|, He 3ajakTcA.

Tpebyemblii pexum B Tabnule 26 no Be/MUYMHE TOKOB MOXET 6biTb OrpaHMYeH MakCUMaslbHbIM TOKOM,
yKa3aHHbIM MOCTaBLUMKOM. B 3ToM cnyyae fo/mkHa 6bITb YBE/IMUYEHA COOTBETCTBYIOWAA A/IMTEeNbHOCTL 3Tana
NS AOCTUXEHUs1 Tpebyemoro 3HadyeHust JIC3. 310 NPUBOAUT K YBEIMYEHUIO CyMMapHOro BPEMEHU AN npo-
domna ¢ npeobnagaHuem paspsga.

PucyHok 7 — Mpodunib BeMUMHBI TOKA UCMbITAHUIA MO onpegeneHnto 4ONroBeYHOCTU NPU LUUKIMPOBaHUN —
npodunab ¢ npeobnagaHmem 3apsiga

Ta6nunua 27 — lMocnepgoBaTelbHOCTL NPOBEAEHNA UCNbITAHWI MO ONpefeneHuno A0Ar0OBEeYHOCTW NpU LMKIMpoBa-
HUM — npodnnb ¢ npeobnagaHnem sapsga

MpupalyeHne BpemeHu, ¢ CymmapHoe Bpewms, C Tok, eq. C Hakannusaemoe AC3, %
5 5 -15 2,083
10 15 -10 4,861
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OKOHuYaHue Tabnunubl 27

MpupalleHne BpeMeHu, ¢ CymmapHoe Bpems, C Tok, eq. C Hakannusaemoe [C3, %
37 52 -5 10,000
20 72 0 10,000
5 77 20 7,222
10 87 10 4,444
32 119 5 0,000
20 139 0 0,000
5 144 -12,5 1,736
7 151 -7,5 3,194
49 200 -5 10,000
20 220 0 10,000
5 226 15 7,917
10 235 10 5,139
23 258 5 1,944
42 300 0 1,944
MpumeyaHne — VIMNynbCcbl KOpoye 5 ¢ 13-3a pasHbIX BPEMEHHbIX 3a4€pPXeK U Me/IEHHbIX CKOPOCTEN HEKOTO-

PbIX CTEHAO0B, NCMNOJIb3YEMbIX ONA UCNbITaAHUA 6aTapel7|, He 3ajalTcA.

Tpebyemblii pexuvm B Tabnvue 27 no BeNYMHE TOKOB MOXET ObiTb OrpaHMYyeH MakCUMasibHbIM TOKOM,
yKasaHHbIM NOCTaBLUMKOM. B 3TOM criyyae fo/mkHa ObITb YBe/MYeHa COOTBETCTBYHOLANA A/IMTEbHOCTb aTana
ONA JoCTKeHUs Tpebyemoro 3HaveHns AC3. 3TO NPUBOAMT K YBEIMYEHNIO CYMMapHOro BpeMeHn Ans npo-
dnna ¢ npeobnagaHuem 3apsia.

X — Bpems, ¢; Y — C3, %; 7— npodunu c npeobnagaHvem paspsga; 2 — npocunu c npeobnagaHmem 3apsga; 3 — HavanbHas
C3 =80 %; 4 — Touka nepeknwyeHus pexumos npu C3 = 30 %.

PucyHok 8 — TunnyHoe nepeknyeHne ¢ npuMmeHeHns npogunsa ¢ npeobnagaHnem paspsiga Ha npoduib
c npeob6nagaHuem 3apsga no senuuvHe C3
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7.10.2.1.3 lNocneaoBarenbLHOCTb NPOBEAEHMSA UCMbITAHUI NpW ONpeaeneHnn A0NroBEYHOCTU NPU Lu-
KNupoBaHUU

Ta6nuuya 28 — MocnenoBaTenbHOCTL NPOBEAEHUA UCTILITaHUIA NPW OnNpeAeneHUi JOoNrOBE4HOCTI NPU LIMKITMPOBaHNK

OTan Mpoueaypa TemnepaTypa UcnbITaHUii
1 MpuBegeHWe K TeNMOBOMY PaBHOBECUIO KT
2 CraHgapTHblid Lukn (LC) KT
3 CraHgapTtHbli Lukn (LIC) ons onpegeneHns eMKOCTU B peXxume pas- KT

psga TokoMm 1C

4 CraHpgapTHbIi paspsg (3PC) ao 80 % C3 unu gpyroro BepxHero npe- KT
fena, yCTaHOB/IEHHOro NoCTaBLLMKOM

5 LinknupoBaHue ¢ npumeHeHneMm npoduns ¢ rnpeumMyLlecTBeHHbIM KT
paspsnoM 4o Tex nop, noka:

C3 cTaHeT paBHelM 30 % unu apyromy HUXHemy npeaeny C3, ycTa-
HOBrNeHHOMyY noTpebuTenem, nnu HanpspkeHwe Gatapen AOCTUrHET
HWUXHEro 3Ha4YeHUs, YCTaHOBIIEHHOMO NOCTaBLUMKOM

6 Linknupoeanne ¢ npumeHeHneMm npouns ¢ npeumMyLlecTBEHHbIM KT
3apsgoM Ao Tex nop, noka:

C3 cTaHeT paBHbIM 80 % wunu gpyromy BepxHemy npegeny C3, ycta-
HOBNEeHHOMY noTpebuTenem, unu HanpskeHue Gatapen LOCTUTHET
BEPXHEro 3Ha4YeHUsi, yCTaHOBMEHHOro NOCTaBLUMKOM

7 MoBTopeHue aTanos ¢ 5 no 6 B TedeHne 22 4 KT

8 Kexxgblih AeHb nocne LMKNUPOBaHNSA B TedeHWe 22 4 U B KOHLE Mpo- KT
uns c NpenMyLLecTBeHHbIM 3apsA0M:

Nepuoa BLIAEPXKN B COCTOAHUW NOKOA ANSA BblpaBHUBAHUA Harps-
XKEHUSA Ha akKyMynsaTopax U TemnepaTypbl N0 COrflacoBaHUio NocTas-
LMKa 1 noTpebuTens

9 Kaxayto Heaento nocne UMKNMpoBaHUS B Te4eHUe 7 CyT NpoBefeHne KT
NpoBepKKN pabounx xapaKTepUCTUK B COOTBETCTBMM CO criefytoLlei
nocnenoBaTensHOCTbIO:

npuBefeHne K TENTOBOMY PaBHOBECHUIO;

cTaHgapTHbIR 3apsag (3PC);

cTaHgapTHbIA yukn (LIC);

CHAITWE XapaKTepPUCTUK MOLLHOCTU B UMMYJIbCE;

cTaHgapTHbIV 3apsag (3PC)

10 MpofonXuTb, Ha4YMHas ¢ aTana 4, Ho KaxAable ABe Hedenu gns npo- KT
Be/leHUsi ornpeaeneHns eMKOCTU Npu Toke paspsaga 1C npogonxarhb,
Ha4yuHasa ¢ aTana 2

7.10.2.1.4 YcnoBus

[ormkHo ObITb COONIDAEHO crneayloLlee:

- OKpy>arwowaa cpefa: HaduHaTtb criegyet npu KT B TemneparypHoi Kamepe ¢ COOTBETCTBYHOLLIMM 000-
pyaoBaHueM ans obecneveHuss 6€30nacHOCTH;

- M0 cornacoBaHuio NOTPeBUTENS U NOCTaBLUMKA ONpeaenseTca AmanasoH uameHeHus C3, nHaye WH-
Tepsan usMmeHenusa C3 ycranasnueaetcs oT 30 4o 80 %;

- NEepPUoA BbIAEPXKN B COCTOSAHMU NOKOA ANS BbipaBHMBAHWA Hanps>KEHUA Ha akkymynsTopax U Temne-
paTypbl B Te4EHUe 2 4 NOCne LIUKIMPOBAHUSA B TeYeHue 22 u;

- cuctema oxnaxaeHus barapeu (npegHasHa4YeHHan UMM NPUMEHUMAan) A0MKHA PYHKLIMOHUPOBATD;

- BO BCE BPeMSA LIMKNMPOBaHUA 3nekTPoHHbIN Bnok OUN pomxeH obecnednBatb paboTy KaXaoro U3 ak-
KyMynsiTopoB 6atapeinHoii CUCTeMbl B rpaHUUaXx NpeaenbHbIX BENIMYUH HANPSHXKEHUSA, YCTAHOBIEHHbIX NOCTaB-
LwukoM. B cnyyae BbixoAa 3a yCTaHOBMEHHbLIE MPAHMLBI TOK ABTOMATUYMECKU AOSDKEH ObITb YMEHbLUEH ANsi
npeaoTBpaLueHns moboro HeLUTaTHOTO peXxumMa.
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7.10.2.1.5 MOHUTOPUHT U perncTpaums gaHHbIX

Bce umerowmecs gaHHbIe 4aTYMKOB HANPSXEHUA U TEMNEPaTypPbl AOMMKHbI KOHTPONMUPOBATLCS U peru-
cTpupoBatbca. Konn4ecTBo COXpaHsAeMbIX AaHHbIX MOXET ObiTb YMEHbLLUEHO MPU perucTpaunm TonbKo Ans
OTAENbHbIX (KPUTUYHBIX) 9TaMnoB NOCNEA0BaTENLHOCTU UCMLITAHUNA.

HakonneHHasi eMKOCTb, BENWYMHA KOTOPOW COOTBETCTBYET M3MEHEHUIO CTENEHU 3apsieHHoCTM AC3,
[OMmKHa ObITb 3aperncTpupoBaHa ans nocrneayoLero cpaBHeHUst co 3aHadeHnem C3, naBaeMbim BKB.

7.10.2.1.6 OnpeaeneHune cteneHu 3apsxkeHHocTn (C3)

B pesynkrate ctapeHus B npoLecce LMKMMPOBAHUSA OXUAAETCA CHUXEHUE eMKOCTW. MoSTOMy ouveHb
BaXkHO oBecneunTb YeTkuin MeTog onpeaenenuss C3 B Te4YeHUe BCEro nepuoaa ucnbitaHusa. HopmuposaHHas
eMKOCTb, onpeaeneHHas B 5.1, onpeaenset ananasoH mexay C3 100 % (nonHocTbio 3apsieH) u 0 % (nonHo-
CTblO pa3psikeH). [Ana oueHkn 3HayeHus C3 B kavecTBe 6a30BOM NpuHUMaeTcsa BenmumHa 100 %.

7.10.2.1.7 KpuTepum OKOHYaHUS NCNbITAHWUIA

PecypcCHble ncnbiTaHnsA AOMKHbI ObITb NPEKpaLLeHbl B COOTBETCTBUM C NOGLIM U3 CrieayoLmnX Kputepu-
€B OKOHYaHWUA UCTbITAHUNA:

- Npodub NCNLITAHWIA MO ONPEAENEHUIO AONTOBEYHOCTU HE MOXET Aarnblue NPUMEHSATLCS, Hanpumep,
npyu 4OCTMXKEHUM YCTAHOBMEHHbIX NPEAENOB NapamMeTpoB;

- TpeboBaHMA NPOBEPKM NAPaMETPOB MEXAY CEPUSIMU LIMKIIMPOBAHNA B COOTBETCTBUM C STarnom 9 tab-
nuubl 28 6onblue He MOTyT GbITb BLINMOSHEHDI;

- cornawleHue Mexagy nocraBLUMKOM U NoTpedutenem.

7.10.2.1.8 CHUMXXEHME EMKOCTU

M3mMeHeHne eMKOCTM Npu pa3pagae C MOMEHTa Havyana >XU3HEHHOTO LUMKna (3Heprus u eMKOCTb u3Mepsi-
I0TCA B Npouecce ucnbitaHuin npu KT B cooTBeTcTBMM ¢ 7.1) A0 Apyrux, 6onee no3gHMX MOMEHTOB BPEMEHU
JOIMKHO NEPUOANYECKN OTMEYATLCA B NPOTOKONAX KaK CHWKEHME eMKOCTU. YMEHbLUeHUe eMKoCTH, 0603Ha-

yaemoe C.,,, . BbIPAKAETCs B MPOLEHTaxX OT yposHA emkocTu B HXKL, (Tok 1C npu KT) B cootBercTBuu ¢
dopmynon:
C.. =100.[1- St 2
CHUX. — N ) @
Hp.,t0
rae C,, . — CHWXEHUEe eMKocTH, %;
CHp.tx — eMKOCTb Npu pa3psine TokoM 1C B TEKYLLEM UCNbITAHUM;
CHp.to — HOpPMUPOBaHHasa npu paspsae TokoM 1C emkocTb B HXKL.

7.10.2.2 BbICOKOSHEproemkue 6arapeinHble CUCTEMbI

Ota npoueaypa obecneunBaer agBa HaGopa npoueayp UCMbITAHWIA, NpeAHa3HAaYeHHbIX Ans 6atapen-
HbIX CUCTEM, UCNOMb3YEMbIX B NPUIMOXKEHUAX C ANHAMUYECKUM PaA3PSAOM C NOCNEAYIOLMM MOSHbIM 3apsaaoM
(cM. 7.10.2.2.1), u ansa 6aTapeitHbIX CUCTEM, UCNONb3YEMBIX B NPUNOXKEHUSIX C AMHAMUYECKUM Pa3psiAoM C No-
CneayoLWmnm HENOMHBLIM 3apsiaoM HeBoNLLIOrO n3MeHeHusa C3, conpoBoXaaeMbiM B anbHENLWLEM nocrneayo-
UMM NOMHBbIM 3apsaom (cMm. 7.10.2.2.2). MocTaBwmk u noTpedutenb 40/MKHbI COrNacoBaTb COOTBETCTBYIOLLYIO
npoueaypy UCnbITaHUIA, OCHOBAHHYIO Ha TpeBoBaHMAX NPUMEHEHUS, ANA KOTOPbIX NpeaHasHaveHa Gartapen-
Has cucrema.

7.10.2.2.1 BatapeiiHble cuctembl ANA AUHAMUYECKUX PEXMMOB pa3psaa

7.10.2.2.1.1 NoarotoBka

Bo Bpemsi npoBeaeHus ucnbiTaHuii HeobGxoanmo nogaepxusatb Temnepatypy OU B npeaenax ot KT
40 40 °C nocpeacTBOM YCTPONCTB oxnaxaeHusi (To ectb KT B Te4eHue nepnoaa BblaepXKu U, €CTECTBEHHO,
BbiLle npu pa6ote). Mo TpeboBaHUIO NOCTABLLMKA MOXET MMETb MECTO AOMNOMHUTENBHBIN NEPUOA BbIAEPXKKU
MeXay uMKknamu ans Toro, ytobsl yaepxars OM B 3aaaHHOM AnanasoHe Temneparyp.

LinknuposaHue npoBoANTCS NOCPEACTBOM KOMOUHMPOBAHMA OBYX UCMbITATENbHbIX PEXUMOB, OAUH U3
KOTOPbIX NpeacTaBnseT cobon «gMHaMnU4eCKMn MOLLHOCTHON pa3psaaHbIi pexum Ay, KOrga BefMymHa aHeprum
npu paspsae 3HaYUTENbHO HUXKE, YEM B «AMHAMUYECKOM MOLLHOCTHOM paspsgHoM pexuMe Bx». Pexiuimbl no-
KasaHbl Ha pucyHkax 9 u 10. Mapametpbl npodunen onpeaeneHsl B Tabnuuax 30 u 31 COOTBETCTBEHHO.

Ovnanason C3 onpeaensietca notpebutenem, B MPOTUBHOM CIly4ae LMKIIMPOBAHWE AOMKHO MPOBOAUTb-
ca B uHTepsane C3 ot 100 go 20 %.

LinknupoBaHue HaynHaetca ¢ BepxHero npegena C3 ¢ nooyepefHblM BbINOMHEHUEM AUHAMUYECKOTO
paspsgHOro MOLLHOCTHOTO pexuma A, a 3aTeM AUHAaMUYECKOro paspsaaHOro MOLUHOCTHOrO pexuma B, ¢ no-
BTOPEHWEM 3TOW NOCNEeAoBaTensLHOCTU A0 TeX Nop, noka C3 He JOCTUIHET HUXKHErO Npeaena unu Hanpsxe-
Hue Batapen He JOCTUIHET HIDKHEro NPeaena HanpsXXeHUsi, yCTaHOBNEHHOTO NocTasLwmkoM. Ha cneagyiollem
aTane GarapeinHas cucrtema aomkHa ObiTb 3apshkeHa B COOTBETCTBUM C PEKOMEHAALMSAMMW NOCTaBLUMKa
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00 BepxHero npeaena C3 npu ycnosuu, Yto obLiee Bpems paspsaaHo-3apaaHoro Lukna, Bkniovas Bpems Bbl-
aepxku ansa 6anaHCMpPOBKM aKKyMYMNSATOPOB, HE AOMKHO MpeBbIlaTh 8 4. 3Ta nocneaoBaTenbHOCTb AUHAMU-
YeCKUX paspsaaHbIX MOLLHOCTHBIX PEXXMMOB, BKMIOYasa 3apsaj, AOJDKHA NOBTOPATLCA B TeYeHUe cneayloLmux
28 cyT. Nocne 3toro Ans OLUEHKN TEKYLLEro COCTOSAHMA BaTtapeiHon CUCTeMbl HEOOX0AMMO onpeaenuTb em-
KOCTb U UMNYINbLCHYIO MOLWHOCTL. Mocne npoBepku paboumx XxapakTepUCTUK PECYPCHbIE UCTIbITAHNA AODKHbI
ObITb NPOAOMKEHBI A0 AOCTUXKEHUS 3aAaHHbIX KpuTepues (cM. 7.10.2.2.5).

MpeaenbHble 3Ha4YeHUa C3 MOryT ObITb ONpeaeneHbl OAHUM U3 CNEeAYIOLLUX CNOCOOO0B:

- BbluucneHuem C3, Hanpumep, nocpeacrsom BKB npu ucnbiraHum 6atapeinHon CUCTEMBI;

- N0 3HAYEHUIO A -4, BLIMUCIIEHHOMY MO BHELLUHUM U3MEPEHUSIM,;

- MO0 BEPXHEMY U HWXXHEMY nNpeAenaM HanpsbkeHus 6arapeu, yCTAHOBMEHHbIM MOCTABLLMKOM.

7.10.2.2.1.2 MNocnenoBaTenbHOCTb PEeCYpPCHbIX UCMbITAHUIA BaTtaperiHONn CUCTEMbI AN AUHAMUYECKNX
pexxumMoB paspsga

MocnenoBaTenbHOCTL UCTILITAHUIA NPUBEAEHA B Tabnuue 29.

Tabnuya 29 — NocneaoBaTeNbHOCTL PECYPCHBLIX MCMbITaHU BaTapeiHoi cucTeMbl ANs AUHAMUYECKUX PEXUMOB
paspsga

OTan Mpoueaypa TemnepaTypa oKpyXaloLLei cpeabl

1 MpuBefeHWe K TeNOBOMY PaBHOBECHHO KT

2 CraHgapTHbli Lmnkn (LC) KT
CraHpgapTHblid uukn (LIC) onpeaenennsi emkoctu TokoM C/3 KT

4 MpuBeaeHWe K TennoBOMY paBHOBECUIO -10°C

5 Hosapsag -10°C

6 CraHpapTHbli Uukn (LIC) onpeaenerns emkocTu TokoM C/3 -10°C

7 MpuBeneHUe K TENIOBOMY paBHOBECHUHO KT

8 CraHpapTHbli Lukn (LIC) KT

9 LiuknupoBaHue ¢ BLINOMHEHMEM AWHAMUYECKOTO PaspsiAHOTO MOLL- KT

HOCTHOro pexumMa A, ¢ nocrnegyowuM AUHAMUYECKUM pa3psgHbLIM
MOLLIHOCTHLIM pexnumoM B ao Tex nop, noka:

6yneT gocturHyto C3 20 % wnu apyroit HwkHuiA npegen C3, onpe-
ZeneHHblil noTpebutenem, unu HanpsbkeHwe 6atapen He JOCTUTHET
HWXHEro npeaena, onpefeneHHoro NocTaBLLMKOM

10 Bapsag o C3 100 %, kak onpefieneHo NoCTaBLUMKOM, CO CriefyoLu- KT
MU TpeboBaHUAMM:

3apsj, BKItodasa 6anaHcUpoBKY akKyMymnsaTOpOB, U BpPEMS BbifepiKKu
JOMKHBI ObITh 3aKoHYeHbl He Gornee yYeM 4Yepes 8 Y nocne Hadvana
ANHAMUYECKOro paspsiiHOro MOLLHOCTHOIO pexuma A

11 MosTopeHue atanoB 9—10 B 0OLYell CrOXHOCTA Ha MPOTSXKEHUN
28 pHew

12 MpuBegeHWe K TENNOBOMY paBHOBECHIO KT
13 CraHpapTHblid Lmkn (LIC) KT
14 CraHgapTHblii uukn (LIC) onpeaenenunsi emkoctu TokoMm C/3 KT
15 MpuBeaeHmne K TENNOBOMY paBHOBECHIO KT
16 Do3apsag KT
17 CHsATUe XxapaKTepUCTUK MOLLHOCTU B UMIyTbCe KT
18 CraHpapTHbliA 3apsag (3PC) KT
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OkoHuYaHune Tabnuubl 29
Jran Mpoueaypa

19 Kaxpgble BoceMb Hefenb npogomkaTk ¢ atana 20, B OCTasIbHbIX C/ly-
yasx ¢ atana 9

20 MprBefeHne K TENI10BOMY pPaBHOBECHUIO

21 [Loszapsag

22 CraHgapTHbI uukn (UC) onpegeneHns emkoctn Tokom C/3
23 lMpuBegeHne K TeENI0BOMY paBHOBECUIO

24 CtaHgapTtHbin uukn (LLC)

25 MpuBegeHne K TEN/I0OBOMY pPaBHOBECUIO

26 [o3apsan

27 CHATVe xapaKTepnCTUK MOLLHOCTN B UMNYyNbCce
28 lMpuBegeHne K TeNI0BOMY paBHOBECUIO

29 CtaHgapTtHbin uukn (LC)

30 MpogomkaTe ¢ atana 9

7.10.2.2.1.3 Tpodunm pexnumoB paboTbl NPU PECYPCHbIX UCMbITAHUAX

FOCT P UCO 12405-4—2019

Temnepatypa okpyxaroLLeii cpeapl

-10 °C
-10 °C
-10 °C
KT
KT
-10 °C
-10 °C
-10 °C
KT
KT

KT

Ha pucyHkax 9 n 10 npuBeaeHbl Npodnan AUHAMMUYECKOTO paspsAfHOro MOWHOCTHOTO pexuma A n B,
COOTBETCTBYIOLME BPEMEHHbIE MapaMeTpbl U Be/IMYUHbI MOLWHOCTEl gaHbl B Tabanuax 30 n 31.

X — Bpewms, ¢; Y — gons Pmakc, %; 1— pa3psg, 2 — 3apsj

PucyHok 9 — TMpodnnn pexmmos paboTbl NPy PECYPCHbIX UCMbITAHMAX. [MHaAMUYECKNin pa3psfHblli MOLLHOCTHO

pexum A
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Tabnuya 30— OuHamMu4eckuin pa3psaaHbliA MOLYHOCTHOW pexuM A. [laHHble No BpeMeHW 1 MOLLHOCTH

Oran MpupaleHue BpeMenu, ¢ CymmapHoe Bpems, ¢ Dona Makc. mowHocTH, %

1 16 16 0

2 28 44 +12,5
3 12 56 +25
4 8 64 -12,5
5 16 80 0

6 24 104 +12,5
7 12 116 +25
8 8 124 -12,5
9 16 140 0
10 24 164 +12,5
1 12 176 +25
12 8 184 -12,5
13 16 200 0
14 36 236 +12,5
15 8 244 +100
16 24 268 +62,5
17 8 276 -25
18 32 308 +25
19 8 316 -50
20 44 360 0

B 3TOM pexuMe MaKCUMarnbHas MOLHOCTb — 3TO 3HAYEHUE MOLLHOCTU Pyg ¢ oo

U3MEPEHHOE NPU UC-

NbITaHUAX NO onpeAeneHnio MOLLIHOCTN U BHYTPEHHEro ConpoTUBNEHusi B cooTBeTcTBumn ¢ 7.3 npu KT, 35 %
C3 ut=10 ¢, ecnu noTpebutens U NOCTABLUMK HE J0OTOBOPUSTMCH O CHUXXEHUW STOFO 3HAYEHUS MOLLIHOCTH.
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X —Bpems, c; Y — gona Pvexc, %; 1— paspsag, 2 — 3apag,

PucyHok 10 — Mpochunun pexriMoB paboTbl NPY PECYPCHbLIX UCTbITAHWAX. AuHaMnyecknii paspsaHbIii MOLLHOCTHOW
pexum B

Ta6nuuya 31 — [JuMHaMUYecKnii paspsaHbli MOLWHOCTHOM pexuM B. JaHHble N0 BPEMEHU U MOLLHOCTM

Jtan MpupaLleHye BpeMeHU, ¢ CymmapHoe Bpewmsi, ¢ [Jons makc, MowwHocTH, %

1 16 16 0

2 28 44 +12,5
3 12 56 +25
4 8 64 -12,5
5 16 80 0

6 24 104 +12,5
7 12 116 +25
8 8 124 -12,5
9 16 140 0
10 24 164 +12,5
n 12 176 +25
12 8 184 -12,5
13 16 200 0
14 36 236 +12,5
15 8 244 +100
16 120 364 +62,5
17 8 372 -25
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OkoHyaHue mabnuupi 31

Sran MpupallyeHne BpemeHu, ¢ CymMMapHoe Bpems, ¢ Hona makc. MolyHocTh, %
18 32 404 +25
19 8 412 -50
20 44 456 0

B 3T0M pexvme MakCMManbHas MOLHOCTb — 3TO 3HAYEHWE MOLLHOCTU Py cpp.’ M3MEpEHHON NPU nc-
NbITAHUAX NO ONpPeAEeNeHunIo MOLLIHOCTU U BHYTPEHHEro CONpoTMBNEHNA B COOTBETCTBUM C 7.3 Npu KT, 35 % C3
n t=10 ¢, ecnu noTpeduTens U NOCTABLUMK HE AOFOBOPUMMUCH O CHUXKEHWUM 3TOTO 3HAYEHUSI MOLLIHOCTH.

7.10.2.2.1.4 Ycnosus

OxpyxaioLias cpega: HaumHath cneayer npu KT B TemnepartypHoi kamepe ¢ COOTBETCTBYIOLWMM 060-
pyaosaHueM ans obecnevyeHus 6€30nacHOCTU.

Cucrema, npeaHasHa4yeHHas (MM NpuMeHUMas) Ansa oxnaxaeHus 6atapen, AOMmKHA NOMHOCTLIO DYHK-
LIMOHMPOBATD.

Bo BCe BpeMsi LMKNMPOBaHUSA aNeKTPOHHbIN 6nok O aormkeH obecneunBatb paboTy KaXAoro U3 akky-
MynATOPOB OaTtaperHoN CUCTEMbI B rpaHUUAX NpeaesnbHbIX BENUUUH HaNpshKEHUs, yCTAHOBIEHHbIX NOCTaB-
wukoM. B cnyyae BbIxOA4a 3a YCTAHOBSIEHHbLIE FPAHULbl TOK aBTOMAaTMYECKN AOIDKEH ObITb YMEHbLUEH AN
npeaoTBpaLLeHuUst NI0BOro HELLTAaTHOTO PeXuma.

7.10.2.2.2 BarapeiHble CUCTEMbI ANSA NPUMOXKEHUIA C YMEHbLUAIOLLMMCS 3apsiioM C NOCNeayoLUM pe-
>KUMOM YBENUYMBAIOLLErocs 3apsaaa

7.10.2.2.2.1 MoarotoBka

Bo Bpems npoBeaeHUs ucnbiTaHuii HeobxoauMo noaaepxueate Temnepatypy OU B npeagenax ot KT
80 40 °C nocpeacTBOM YCTPOWUCTB oxnaxaeHns (To ectb KT B Te4eHne nepuoaa BblaepKKU U, €CTECTBEHHO,
BbiLLe npu pabote). Mo TpeboBaHMIO NOCTABLUMKA MOXXET UMETb MECTO AONOSNHUTENBHBIN NEPUOA BbiAE PXKKU
MeXxay umknamm ansa coxpaHeHus napamerpos O B npeaenax ykasaHHbIX TEMNEPaTyPHbIX NPpeaenos.

LinknuposaHue npoBoAUTCA NOCPEACTBOM KOMOUHUPOBAHUA PEXUMA LMKITMPOBAHUA ANSA NPUNOXEHUNA
C YMEHbLUAKLWMMCA 3apsa0mM, onucaHHbiv B 7.10.2.2.1, u UMKNoOM nogaepmkaHus 3apsiaa, COCTOALLMM U3 «pe-
Xuma 3apaga npu NOAKMIOYEHHOM BHELLHEM UCTOYHUKE C NnpeobnajaHuem 3apsaa», B KOTOPOM BENUYMHA 3a-
psifa HeMHOro Gonblue BENWUMHBI Pa3psaaa, u «pexxvuma paspsiaa npyu NOAKMOYEHHOM BHELUHEM UCTOYHMKE C
npeobnaaaHuem paspsza», B KOTOPOM BeNMYUHA pa3psiia HEMHOTO 6onbLue BENUUMHBI 3apsaa, Kak nokaszaHo
Ha pucyHkax 11 n 12. x napameTtpbl npuseaeHsbl B Tabnuuax 11 n 12 COOTBETCTBEHHO.

LinknupoBaHue HauMHaeTcsa OT BepxHero npegena C3 ¢ BbINOMHEHUA PEXUMA LIMKIIMPOBaHUA AN Npu-
NOXEHUIN C YMEHbLUAIOLMMCS 3apaaoMm, onucaHHbim B 7.10.2.2.1, Ao Tex nop, noka C3 He AOCTUTHET 3Hade-
HUsA HUXxHero npeaena 30 % Anst paboTbl C YMEHbLUAOWMMCA 3apAA0M UM UHOTO 3HAYEHUS, YCTAHOBIEHHOTO
notpebutenem, ¢ nocneayloLLei NoCNeaoBaTeNbHOCTLIO BLINOIIHEHUA PEXMMOB LMKITMPOBAHUA NPU NOAKIIIO-
YEHHOM BHELLHEM UCTOYHMKE C NpeobnagaHuemM 3apsaaa u pexxuMa LMKNMpoBaHMS NpyU NOAKIMIOYEHHOM BHELL-
HEM UCTOYHMKE C npeobnagaHueM paspaga. AnanasoH nusmeHeHun C3 Ana nepeknio4eHns BO BpeMsa pexmma
LMKna noaaepxaHusa 3apsiaa onpegensetcs notpebutenem, B NPOTUBHOM CRy4yae MCNbITAHME JOMKHO Npo-
BoAUTLCA B uHTepBane C3 ot 35 Ao 25 % B TeyeHue cneayowmx 2 4. Ha cnegyiowem arane b6arapeiHas
cuctema iomkHa ObiTh NONHOCTBLIO 3apsKeHa B COOTBETCTBUU C pEKOMEHAALMsAMU NOCTaBLLMKA 10 BEPXHErO
npeagena C3 npu ycnosuu, 4to obLiee BpemMa paspagHo-3apaaHOro LMKNa, BKIoYas BPEMS BbIAEKKU AN
6anaHCUPOBKM aKKyMYMATOPOB, HE AOMKHO NpeBbIWATL 8 4. 3Ta NOCNeA0BaTeNbHOCTb AUHAMUYECKUX pas-
PSAAHBIX MOLLHOCTHBIX PEXXMMOB, BKNIOYaA 3apsaa, A0MMKHA NOBTOPATLCS B TedeHue cneayiowmx 28 cyt. Nocne
3TOr0 ANS OLIEHKU TEKYLLIEro COCTOsIHUA GaTapeiiHon CUCTEMbI HEODXOAMMO ONpPEAENUTbL EMKOCTb M UMNYIbLC-
HYI0 MOLLIHOCTb. Mocne npoBepku paGounx XapakTePUCTUK PECYPCHbIE UCNLITAHUS AOIKHBI ObITb NPOAOIKe-
Hbl /10 JOCTWXXEHUS 3a[1aHHbIX KPUTEPUEB (CM. KPUTEPUU OKOHYAHUS UCNbITaHWI B 7.10.2.2.5).

MpeaenbHble 3Ha4eHuss C3 MoryT GbiTb onpeaeneHbl OAHUM U3 CrieayloLwmx cnoco6os:

- BbluucnieHwem C3, Hanpumep, nocpeacteom BKB npu ucnbitannm 6atapenHo CMCTEMBI;

- MO 3HA4YEHUIO A-Y, BLIYMMCIIEHHOMY MO BHELLUHUM U3MEPEHUSM,;

- N0 BEPXHEMY U HWXKHEMY Npeaenam HanpshkeHus barapeu, yCTaHOBNEHHLIM MOCTABLUMKOM.

7.10.2.2.2.2 MNMocneaoBaTenbHOCTb PECYPCHBIX UCTILITAHUI BaTapeinHon CUCTEMbI ANA NPUNOXKEHUN
C HeJ0CTaTO4YHbIM 3apsSA0M C NOCNeAYIOLWMM NOAAEPKUBAIOLLIMM 3aPSIA0M

B Tabnuue 32 npuBeaeHa nocneaoBaTenbHOCTb PECYPCHBIX UCTbITAHMI GaTapeiHol CUCTEMBI ANS NPU-
TNOXEHUN C YMEHBLLIAIOLLMMCS 3apsaAoM € NocneaylowuM noaaepXueaioLwuM 3apaaom.
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Tabnuya 32 — lMocneaoBaTenbHOCTE PECYPCHLIX UCMbITaHUIA BaTapeiiHoi cuctembl Ans NPUNOXEHWA ¢ YMeHbLUaro-
LMMCA 3apsA0M C MocredyoWmMM NMogAepXuBatowM 3apsgom

OTan Mpoueaypa TeMnepaTypa okpyxatoLeil cpedpl
1 MpvBeAeHMWe K TENNOBOMY paBHOBECUIO KT
2 CraHaapTHbI# Lukn (LIC) KT
3 CraHpapTHbIf Lukn (LIC) onpeaeneHns emkocT Tokom C/3 KT
4 [MpuBefeHWe K TENNOBOMY paBHOBECULO -10°C
5 [Ho3sapsg -10°C
6 CraHgapTHbIf Lukn (LIC) onpeaeneHns eMkocT Tokom C/3 -10°C
7 MpuBedeHWe K TENNOBOMY paBHOBECUIO KT
8 CraHgapTHbli Lukn (LIC) KT
9 LinknmpoBaHue ¢ BeIMONHEHWeM MOLLHOCTHOrO pexuma ans npuno- KT
XEHWIA C HeAOCTaTOMHBIM 3apsaA0M, onnucaHHelM B 7.10.2.2.1, Ao Tex
nop, noka C3 He gocturHeT 30 % unu gpyroro HWxHero npegena C3,
onpegerneHHoro notpedurtenem
10 LinknmpoBaHme ¢ BEINONHEHNEM pexumMa npeobnagaHus sapsga npu KT
NOAKMOYEHUN K BHELLHEMY UCTOYHUKY A0 TeX Nop, noka:
- C3 He gocTurHeT 35 % wnu gpyroro BepxHero npegena C3, onpe-
AeneHHoro notpebutenem,
- He BygeT JOCTUrHYT BEpXHWiA Npegen HanpsxeHus 6atapeu, ycTa-
HOBMEHHbIA MOCTaBLUUKOM
1 LinknupoBaHue ¢ BLINOMHEHUEM pexuma npeobnagaHua paspsga KT
npy NOAKIMOYEHUMN K BHELLHEMY UCTOMHUKY A0 TeX Nop, noka:
- C3 He pocTurHet 25 % wnu gpyroro HwxHero npegena C3, onpege-
neHHoro notpebutenem;
- He GyAeT AOCTUIHYT HWKHWIA Npepen HanpsbkeHusi 6atapen, ycta-
HOBMEeHHbIA NOCTaBLUUKOM
12 MoBTopeHune atanos oT 10 4o 11 B TeueHue 2 4
13 3apsaa ao C3 100 %, kak onpefeneHo NoCTaBLMKOM, CO CReAYIoLWm- KT
MU TpeboBaHUAMU: 3apsAg, BKritovast 6anaHCUpPOBKY akKyMyrsTOpOB,
1 BpeMsl BblAepXKU AOMKHBI BbITh 3aKOHUYeHbl He Bonee YeM yepes
8 u nocne Ha4ana UMKNMpoBaHusl ¢ atana 9
14 MoBTOpeHue atanoB oT 9 Ao 13 B 06Lyeit crioxHoCTU 28 cyT
15 lMpuBegexue K TennoBoMy paBHOBECUIO KT
16 CranpapTHblii yukn (LIC) KT
17 CranpapTtHblii uukn (LIC) onpeaeneHus emkoctn TokoM C/3 KT
18 lMpuseneHue K TennoBoMy paBHOBECUIO KT
19 Hosapsg KT
20 CHSATMe XapaKTepUCTUK MOLLHOCTU B UMMYIbCe KT
21 CranpapTHblii 3apsg (3PC) KT
22 Kaxable BoceMb Heflenb npofgornxkarb ¢ 3rana 23 unu BepHyTbCs K
arany 9
23 lMpuseaeHue K TeNnoBoMYy paBHOBECUIO -10°C
24 Hosapsg -10°C
25 CraHpapTHblii Lukn (LIC) onpeaeneHus emkoctn TokoM C/3 -10°C
26 lMpusegeHue K TENNOBOMY paBHOBECUIO KT
27 CranpapTHblii yukn (LIC) KT
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OKOH4YaHue Tabnuubl 32

31an Mpoueaypa TemnepaTypa okpyxatouiei cpeapl
28 MpuBeaeHne K TeENI0BOMY paBHOBECUIO -10 °C

29 [o3apag -10 °C

30 CHATME XapaKTepucTUK MOLLHOCTN B UMMY/bCE -10 °C

31 MpueegeHne K TeNJ1I0BOMY paBHOBECUIO KT

32 CtaHgapTHbin yukn (LUC) KT

33 Mpogomnkute ¢ aTana 9 KT

7.10.2.2.2.3 PeXxumbl UcnbiTaHWii No onpeaesnieHnto A40ATOBEYHOCT NPpU LUTUPOBAHMWM

Ha pucyHkax 11 n 12 npuBefeHbl nNpoduain pexnmMoB C MOAKIIOYEHHLIM BHEWHUM UCTOYHUKOM C npe-
obnagawwmm 3apagom u c npeobnajarwlmm paspsagoM COOTBETCTBEHHO. lMapaMeTpbl 3TUX PEeXUMOB AaHbl
B Tabnuuyax 33 n 34.

Y

00
80
60

40

2 | M

-0C3 nonoxutenoHas

\2

-60
0 60 120 180 240 300 360 X
X — Bpewms, C; Y — ToK /pp umakc , %; 1— paspsag; 2 — 3apsg
PrcyHok 11 — PexumM pecypcHbIX UCTbITaHUIA. Pexum ¢ npeobnagaHvem 3apsifa npu nofgkiyeHum

K BHELWWIHEMY UCTOYHUKY

Ta6nuua 33 — [laHHble BpEMEHW M MOWHOCTW. Pexum c npeo6najaHvem 3apsifja npyu NoAkIIOYEHUU K BHELWHEMY
UCTOUYHUKY

JTan MpupauieHne BpemeHu, ¢ CymmapHoe Bpems, ¢ [ons Makc, MOWHOCTKH, %
1 16 16 0
2 28 44 -25
3 12 56 -12,5
4 8 64 -25
5 16 80 0
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OKoHuyaHue Tabnuubl 33

Jrtan MNpupalleHne BpeMeHu, ¢ CymmMapHoe Bpewms, C JAona makc, mowHocTn, %

6 24 104 +12,5

7 12 116 +25

8 8 124 -25

9 16 140 0

10 24 164 +12,5

1 12 176 +25

12 8 184 -12,5

13 16 200 0

14 32 232 -12,5

15 12 244 -25

16 24 268 0

17 8 276 -12,5

18 32 308 0

19 8 316 -50

20 44 360 0

[l punmeyvyaHne — |/|MI'Iy}'IbeI Kopoye 5 c uns3-3a Pa3HbIX BpEMEHHbIX 3a€PXXEeK N MeAJIEHHbIX CKOpOCTeVI HEKOTO-

PbIX CTEHAO0B, NCNO/Ib3YyEMbIX ANA UCNbITaAHUA GaTapeﬁ, He 3ajarTcA.

B 3TOM pexume /Makc A0/KEH COOTBETCTBOBATb MaKCMMasibHOMY 3HAYEHWIO UMMYJIBCHOTO ToKa paspsija
/pp MMaKC NpW KOMHATHOI TemnepaTtype, ykasaHHOMY npoussoautenem (cm. 7.3.2).

Y

00

40

20

-0C3 oTpuuatenbHas-

r2

-60
60 120 180 240 300 360 X
X — Bpewms, C; Y — Tok /ppumakc , %; 1— paspsg; 2 — 3apag

PrcyHok 12 — PexuM pecypcHbIX UCTbITaHuii. Pexum ¢ npeo6nagaHuemM paspsifa npy nogkiyYeHnm
K BHELHEMY UCTOUYHUKY
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Ta6nuuya 34 — Pexum c npeobrnagaHuem paspspa npu NOAKMIOYEHUN K BHELUHEMY UCTOMHWKY. [JaHHble BpeMeHH

1 MOLLIHOCTHM
OTan MpupalyeHne BpemeHu, ¢ CymMmapHoe Bpems, ¢ Hons makc. mowyHocTH, %

1 16 16 0

2 28 44 +12,5
3 12 56 +25
4 8 64 -12,5
5 16 80 0

6 24 104 +12,5
7 12 116 0

8 8 124 -12,5
9 16 140 0
10 24 164 +12,5
1 12 176 +25
12 8 184 -12,5
13 16 200 0
14 32 232 +12,5
15 12 244 +25
16 24 268 0
17 8 276 -25
18 32 308 0
19 8 316 =50
20 44 360 0

MpuMmevyaHue — KMmMnynecel Kopode 5 ¢ U3-3a pasHbIX BPeMeHHbIX 3agepXeK U MeANeHHbIX CKOPOCTel HeKOTO-

pbIX CTEHA OB, UCMONbL3YEMbIX AN UCTIbITaHWS GaTtapeil, He 3agaroTcs.

7.10.2.2.2.4 Ycnoeusa

OkpyxatoLiasi cpefa: HaumHatb cnegyet npu KT B TeMneparypHon kamepe ¢ COOTBETCTBYIOLWMUM 060-
pyaoBaHuem ans obecneveHns 6e30nacHOCTU.

MoTpebutene UnM NocTaBLUMK ONPEAEnsoT AManasoH usmeHeHua C3 ANnA NepeKNioYEHNs PEXUMOB,
nHa4ye nHtepsan uameHexus C3 ycraHaBnmBaetrca ot 25 o 35 %.

CucrtemMa oxnax@aeHus 6arapeu (NMpeaHa3HAYEHHAs UNv NPUMEHUMAs) A0MMKHA PYHKLIMOHMPOBATD.

Bo BCe Bpems LMKNMpoBaHUS ANMEKTPOHHLIA 6nok OU gomkeH obecneunsate paboTy KaKAOrO U3 akKy-
MynaTopoB 6aTtapenHoli CUCTEMbI B rpaHULiaX NpeaesibHbIX BENIMYUH HANPSXKEHUS!, YCTAHOBMEHHLIX NOCTaB-
wukom. B cnyyvae Bbixoaa 3a yCTaHOBMEHHbIE TPAHULIbI TOK aBTOMATUHECKU AOMMKEH ObiTb YMEHbLUEH ANA
npeaoTepaLLeHus Nboro HELLTATHOTO pexxuma.

7.10.2.2.3 MOHWUTOPMHT M perncTpaumsa 4aHHbIX

Bce uMerowmecs gaHHbie 4aTYMKOB HaMPSDKEHUS M TEMNEPATYPbl AOIDKHbI KOHTPONUPOBATLCA U Peru-
cTpuposatbCs. Konnm4yecrBo COXpPaHEHHbIX AaHHbIX MOXET ObiTb YMEHbLLUEHO NPU PEerucTpauum TonbKo Ans
0TAENbHBLIX (KPUTUYHBIX) STANOB NOCNEA0BATENBHOCTU UCTILITAHUMA.

HakonneHHana eMKOCTb, BENU4YWHA KOTOPON COOTBETCTBYET M3MEHEHUIO CTENEHU 3apsbkeHHoCTU AC3,
AomkHa 6bITb 3aperncTpupoBaHa Ans NOCneayoLLIero CpaBHEHUs co 3Ha4YeHnem C3, 3aaaHHbiM BKB.

7.10.2.2.4 OnpeaeneHune creneHn 3apsbkeHHocTu (C3)

B pesynsrate crapeHus B NpouUecce LMKIUPOBAHUS OXMAAETCA CHWKEHUE eMKOCTU. [M0STOMY OYeHb
Ba)KHO obecneunTb YeTkuin metoa onpeaenerHuss C3 B TedyeHMe BCero nepuoga ucnbitaHus. HomuHanbHas
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€MKOCTb, YCTaHOBMEHHAsA B 7.1, TOYHO onpeaenser auanasoHd mexay C3 100 % (nonHOCTLIO 3apshikeH) U 0 %
(nonHOCTLIO pa3psikeH). [nsa oueHku 3HaueHuss C3 B kadyecTse 623080 NpuHUMaeTca senuumHa 100 %.

7.10.2.2.5 Kputepum OKOHYaHWUSA UCTbITAHUN

PecypcHble UCTIbLITaHWS AOJDKHbI ObITb NPEKpPaLLEeHbl B COOTBETCTBUM C NIOBLIM U3 CNEAYIOLLNX KpUTEPU-
€B OKOHYaHUA UCTbITAHUMN:

- pecypCHble UCTbITaHUSA ANS NPUIOKEHU AMHAMUYECKOTO paspsaaa He MOTyT ObITb MPOAOIMKEHbI AaArb-
e, Hanpumep, Npu AOCTUXKEHUM YCTAHOBIIEHHBIX NPEAENOB;

- Tpe6oBaHMa NPOBEPKM NAPAMETPOB MEXAY CEPUSAMU LIMKMMPOBAHUS MOLLHOCTU B COOTBETCTBUM C ITa-
namu ot 13 go 29 Tabnuupl 29 unu stanamu ot 16 go 32 Tabnnubl 32 6osnbLue He MOTYT GbITb BLINOMHEHSI,

- COrnalleHve Mexay nocTaBLYMKOM U noTpebutenem.

7.10.2.2.6 CHMXEHMe eMKOCTH

M3meHeHne eMKOCTM Npu pa3paae ¢ MOMEHTa Havana >KW3HEHHOro Lukna (SHEPrusi U eMKOCTb U3Mepsi-
0TCA B npouecce ucnbitanni npu KT B cooTBeTcTBUM € 7.1) A0 ApyruX, Gonee no3gHUX MOMEHTOB BPEMEHU
AOIDKHO NepuoanYEeckn OTMEYATLCSA B MPOTOKONAX KaK CHUXKEHWE eMKOCTU. YMeHbLUEHWe eMKOCTH, 0603Hava-
emoe C,, . . BbIPQXaAETCA B NpoueHTax oT ypoBHA emkocTn B HXKLL (Tok C/3 npu KT) B coOTBETCTBUU C hOp-
Mynoii (2), rae COOTBETCTBYIOLLME 3HAYEHUSI eMKOCTE ONpeaensoTCs B peXxume paspsaa Tokom C/3.

7.10.3 Tpe6oBaHus

7.10.3.1 BbICOKOMOLUHbIE BaTapeiHble CUCTEMBI

JormkHbl GbITb 3aPUKCMPOBAHLI CMEAYIOWMNE AaHHBIE:

- HavanbHasa eMKOoCTb npu paspsaae TokoM 1C npu KT;

- BHYTPEHHEE COMpOTUBIIEHWE, NMKOBasA MOLHOCTL U HPL| B 3aBMCMMOCTM OT BpeMeHU Npu KOHTpone
MOLLHOCTM pa3 B HEAENIO;

- U3MEHeHue emMKocTU npu Toke 1C ¢ TeYEeHMEM BPEMEHU LIMKNMPOBAHWA (pa3 B ABE HeAenu);

- CHWKEHME eMKOCTU C TEYEHNEM BPEMEHU LIMKNUPOBAHUS.

7.10.3.2 BbicOKO3Heproemkue batapeiiHble CUCTEMBI

JomxHbl 6bITb 3adhMKCUPOBAHbI CREAYOWME AaHHbIE:

- HavanbHas eMKoCTb npu paspsae Tokom C/3 npn KT u —10 °C;

- BHYTPEHHEE COMPOTUBIIEHWE, NMKOBAA MOLWHOCTbL U HPL| B 3aBUCUMOCTM OT BPEMEHU NPU KOHTPOne
HanpskeHus pas B YeTbipe Hegenu npu KT n —10 °C;

- U3MEHEeHne emMKOCTU npu paspsaae TokoM C/3 B Xo4e LMKIMpoBaHUA pas B YeTbipe Heaenu npu KT u
pa3 B Bocemb Hegenb npu —10 °C;

- CHMXEeHne eMKOCTU B XOA€ LIMKINMpPOBaHUA.

7.10.4 MNpumep pacyeta ANA UCNLITAHUA NO onpeaeneHulo AOArOBEYHOCTU NPU LUKIUPOBaHUM
ONA BbICOKOMOLLHbIX 6aTapeiHbIX CUCTEM

B oTHOLEHUK NpOoNyLLEHHOW Yepe3 CUCTEMY SHEePruu pesynsTMpYoLWmne 3HaYeHUs crneayioume.

HonyuwieHune: CpeaHasa CKOPOCTb cocTaBnseTt 60 km/4

MpubnuautensHo paccumutas no dopmyne «300 V-7-f» u npocymMMuMpoBaB BCe aTanbl:

SHeprootaava B KaXkablin 5 MUH LMKIT: 0,36 kBr-u4 5 Kkm
SHeprooTaaya Kaxabln vac: 432 kBr- 4 60 KM;
OHeprooTaaya Kkaxasln geHb (npu pabote 22 v): 95,04 kBt 4 1320 km;
SHeprooTaaya Kaxayto Hegento 665,28 kBT -y 9240 KkmM;
SHeprooTaaya kaxable 6 Hegenb 3991,68 kBT u 55 440 xkm;

SHeprooTaaya kaxable 12 Hepenb (1848 4 paboTbl): 7983,36 KBT-4 110 880 km.
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MpunoxeHune A
(cnpaBoyHoE)

BaTtapeiiHble 6/10kM U CUCTEMbI ¥ 0630p UCMbITAHWUI

A.1 O6uwume nonoxeHus
MpunoxeHne faeT NpeAcTaBeHNe 0 TOM, Kak pasfennTb NOHATUS «BaTapeliHblii 6/10K» U «cucTeMax.
A.2 BaTapeiHblii 610K

BatapeliHblii 610K (CM. pucyHok A.1) npeacTaBnsieT coboi yCcTpoliCTBO HAKOMIEHUS 3HEPTUK, KOTOPOE BK/IYaeT B
cebs akKymMynaTopbl WAN akKyMynATOpPHble COOPKU, 3NEKTPOHHbIA 610K akKyMy/nsiTOpoB, LEenu nojayv nNutaHus, ycTpoii-
CTBO 3aluTbl OT Meperpyskn no TOKy, BKIOYAA 3NeKTpuyeckne coefuHUTenun, nHTepdeinc Ana cCUcTeMbl OXNaxAeHus,
3M1EKTPUYECKUIA KOHTYP HanpsixeHus knacca B, BcnomoraTtenbHblli KOHTYP HanpshkeHus knacca A U KOMMyHuKaumu. Llenb
nuTaHna 6aTapeiiHoro 610ka MOXeT Bk/IlO4YaTb B Ce6A KOHTakTopbl. baTtapeiiHblie 610k HanpsXxeHnem 60 B NOCTOAHHOTO
TOKa W Bbille MOTyT BKMOYaTh B cebs ycTpOlicTBa PYYHOro OTK/OYEHUA (CEepPBMCHOE OTK/YEeHMEe). Bce KOMMNOHEHTHI, Kak
npasnio, NOMeLLEHbl B y4apONpPOYHbIA KOPMYC ANS HOPMasbHbIX YC/I0BUIA aKcnyaTauuu.

TunuyHas KoHdUrypauus 6arapeiiHoro 6;10ka nokasaHa Ha pucyHke A.1l.

2 3 8

- J
4 5 5

1— 3nekTpuyeckue Lenu HanpskeHus knacca B (KOHTakTopbl, NpefoxpaHuTenu, NpoBoAa); 2 — BbIBOAbI HANpshxeHus knacca B;
3 — BbIBOAbI HanpsXeHns knacca A; 4 — yaaponpoyHblii KOPMyC AN HOPMasbHbIX YCOBUA NPUMEHeHNs; 5 — cuctema oxnaxpgeHuns
C coeauHuTenamn; 6 — akkymynsitopHas cbopka; 7 — yCTPOWCTBO CEPBUCHOIO OTK/OUYEHUA; 8 — 6aTapeiiHblii 610K, 9 — 31€eKTPOHHBbIN
610K akkymynatopa; a — Bxog; b — BbIxog

MpumeuvaHune — T[peacTaBneHa TUNWYHAS KOHPUIypauus, CyLLECTBYIOT U ApYyTMe KOH(UIypaunum, Hanpuvep
6aTapeiiHble 6/10kM ANs NoAAEePXaHUS KPYTALLEero MOMeHTa.

PucyHok A.1 — TunuyHas cxema 6atapeiiHoro 610ka

A.3 BatapeiiHaa cuctema
A.3.1 BKB

BKB BblYMCNsieT CTeNeHb 3apsiXeHHOCTM U PaboToCcnocoBHOCTU M nepefaeT 3KCNayaTauMoHHble OrpaHuYyeHust
6aTapeiiHoii cucTembl B 610K yNpaBieHNs TpaHCNOPTHOro cpeAcTBa. BKB MOXeT nMeTb BO3MOXHOCTb ynpaBieHus cu-
NOBLIMW KOHTaKTOpaMu 6atapeiHoi cuctemMbl 415 TOro, YTOGLI NpY ONpefeneHHbIX YCI0BUAX, HaNnpuMep neperpyska no
TOKY, Upe3MepHOe BbICOKOE WM HU3KOe HanpshkeHue, BbiCOKas TemnepaTtypa, pa3mbikaTb Lenb nogayn nutaHusa. BKB
MOXEeT MUMeTb Pas/IMYHY0 KOHCTPYKLUI W UCMOSMIHEHWE: OH MOXET 6biTb BbIMOSIHEH B BUAE OTAE/NbHOT0 3/1EKTPOHHOIO
6510ka, 6710ka, MHTETPMPOBAHHOIO B 6aTapeiiHylo CUCTEMY, WM OH MOXET ObiTb pacnosioxXeH BHe 6aTapeiHoro 6s10ka n
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COefiMHEH C HMM KOMMYHWKaLWOHHOM LWWHON WK NocpefcTBOM YyCTpOWCTBa BBOAA-BbiBOAA OaTapeliHoro 61oka. ®yHk-
unn BKB MOryT 6bITb MHTETPUPOBaHbl C PYHKLUAMU OAHOTO UAN HECKO/bKUX YNPaBAAWLWMNX YCTPOKWCTB TPAHCMOPTHOTO
cpepcTea.

A.3.2 baTapeiiHas cuctema co BCTPOEHHbIM 6/10KOM KOHTponsa 6atapen (BKB)

BartapeliHas cuctema (CM. pUucyHoK A.2) npeacTaBnseT co60i yCTPOCTBO HAKOMIEHUSA 3HEPrMKU, KOTOPOe BKIYaeT
B cebs1 akKyMynaToOpbl UAN aKKyMYNATOPHbIE COOPKU, 3NEKTPOHHbIA 610K akKyMynsaTOPOB, 610K KOHTPOSA 6aTapeu, uenm
nofayv nNuTaHus, YCTPOWCTBO 3aljuTbl OT Neperpysku no TOoKy, BKIOYas 3NeKTpuyeckme coeguHuTenun, uHtepdeiic ana
CUCTEMbI OXNAXAEHNS, 3IEKTPUYECKUA KOHTYP Knacca HanpshkeHus B n BcnomoraTesnbHbll KOHTYp Knacca HanpshkeHus A
C KOMMYyHUuKaumamun. batapeiiHble cucteMbl € HanpshkeHnem 60 B NMOCTOAHHOrO TOKa W Bblle MOryT BKIW4YaTb B Cebs
YCTPOICTBO PYYHOrO OTKIYEHMA (CepBUCHOE OTK/oYeHMe). Bce KOMMNOHEHTbI, kKak NpaBuio, NOMeLleHbl B yAaponpoy-
HbIA KOPMyC ANA HOPMasbHbIX YCNOBMWIA akcnnyaTauunw. B gaHHOM npumepe 610K KOHTpons 6aTapen BCTPOEH BHYTPb
YAapOnNpoYHOro kopnyca A9 HOpMasibHbIX YCI0BUIA 3KCNyaTaunyu v ero KOHTPOsibHble (PYHKLUW CBA3aHbl C 6aTapeiHbim
6710KOM.

TunnyHas KoHdurypauma 6atapeiiHoil CMCTEMbl MOKa3aHa Ha pucyHke A.2.

1— anekTpuyeckue Lenu HanpsbkeHus knacca B (KOHTakTopbl, NpegoxpaHuTenn, NpoBoaa); 2 — BbIBOA! HANPshKeHUs knacca B;
3 — BbIBOAbI HaNpshxeHWst knacca A; 4 — yaaponpoyHblii KOpnyc A1 HOPMaslbHbIX YCI0BUIA NPUMEHEHMST; 5 — cucTema ox/1akaeHus
C coeguHUTeNaMmM; 6 — akkyMynsaTopHast cbopka; 7 — yCTPOMCTBO CEPBMICHONO OTK/TOUEHUST; 8 — GaTapeiiHblii 6/10K; 9 — 3NEeKTPOHHbIN
6nok akkymynsatopa; 10— 610k KOHTpons 6atapen; a — Bxof; b — Bbixop,

MpumeuyaHne — MpeacTaBeHa TMMMYHAS KOHAMIypaLysi, CyLLECTBYIOT 1 ApYIvie KOHAuMrypauwy, Hanpuvep
GaTapeitHble cCTeMbI A1 NOAAEPKAHUS KPYTSILLETO MOMEHTA.

PucyHok A.2 — TvnnuHas cxema 6arapeliHoin CUCTEMbI CO BCTPOEHHbIM 6/10KOM KOHTPONS Gatapen

A.3.3 baTapeiiHasi cuctema ¢ BHELWHMM pacnosioxkeHnem 610ka koHTponsa 6artapen (BKB)

BaTtapeliHaa cuctema (cMm. pucyHok A.3) npeacTtaBnseT cob60il YyCTPOKWCTBO HAKOMNMNEHUS 3HEPrun, KOTOpOoe BK/IIO-
YyaeT B cebsa akKyMynAaTOPbl MU akKyMYIATOPHbIE CO0PKN, 3NEKTPOHHbIV 610K akkyMynsaTopos, 6710k KOHTpona 6atapeu,
Luenu nogayv NUTaHus, yCTPOKCTBO 3alinTbl OT Neperpy3ky no ToKy, BKoYas 3N1eKTpuyeckme coefuHUTeNn, UHTepdeic
ONS cUCTEMbl OXNaXAeHWUs, 3/IeKTPUYECKNA KOHTYp HanpshkeHus knacca B n BcnomoraTenbHbli KOHTYP HanpsxeHus
Knacca A ¢ KOMMyHuKaunsimu. batapeiHble cuctemMbl HanpshxeHneM 60 B NOCTOSIHHOrO TOKa M Bblle MOryT BK/l4YaTb
B ce6a (PYHKLMIO PYYHOro OTKNOYEHNA (CepBMCHOE OTKIYEHWe). Bce KOMNOHEHTbI, Kak Npasusio, NoOMeLLeHbl B yaapo-
NPOYHbI KOpMyC 4718 HOPMasbHbIX YCNOBUIA akcnayaTauuni. B gaHHOM npumepe 610K KOHTpOns 6atapen pacnosioxeH
CHapyXu yAaponpoyYyHOro kopnyca ANS HOpMasbHbIX YCNOBWIA 3KCMayaTauum U ero KOHTPONbHble (MYHKLUN CBA3aHbI C
6atapeliHbiM 6/10KOM.

TunuuHas KoHdurypaumns 6arapeliHoil cuctembl ¢ BHelwHUM BKB nokasaHa Ha pucyHke A.3.
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4 5 5

1— anekTpuyeckve LEeNu HanpsbkeHusi knacca B (KOHTaKTOpbl, NpefoxpaHuTeny, NpoBoaa); 2 — BbIBOAbI HaNpshxeHus knacca B;
3 — BbIBOAbl HaNpsbkeHUs knacca A; 4 — yAaponpoOYHbIi KOpNyc A5 HOPMalbHbIX YCN0BUIA NMPUMEHEHMST; 5 — cucTema oxaxaeHus
C coegMHUTeNsiMn; 6 — akkyMynsTopHas c6opka; 7— YCTPOINCTBO CEPBMCHOIO OTK/OUYEHUS; 8 — GaTapeliHblii 610K, 9 — 3MEKTPOHHBIi
610K akkymynaTopa; 10 — 6510k KOHTpons 6atapewn; 11 — 6aTapeiiHas cuctema; a — BXOA; b — BbIXO4,

MpumeuaHue — TpeacTaBneHa TUNUYHAA KOHUTypauus, CywecTBYIOT U Apyrue KoHuUrypauuu, HanpuMep
6aTapeiiHble CUCTEMbI AN NOAAEPXKAHUA KPYTALWEro MOMEHTA.

PucyHok A.3 — TunnyHas cxema 6aTapeiiHoli cMcTeMbl C BHEWHUM pacnofoxeHuem 610Kka KOHTpona 6atapeu
A.3.4 O630p ncnbiTaHUi
B Ta6bnuue A. 1 npuBeAeHbl UCMbITAHNS, MPOBOAUMbIE HA Pa3HbIX YPOBHSX BbICOKOMOLLHbIX 6aTapeliHbiXx 6/10KOB Y CUCTEM.

B Tabnuue A.2 npuBeAeHbl UCTbITAHUS, NPOBOANMbIE HAa Pa3HbIX YPOBHAX BbICOKOIHEProeMkux 6atapeiiHbix 6/10K0B
n cucTem.

Ta6nV|u,a A.l1 — TlpepHasHayeHue ncnbiTaHui, npumMmeHAaeMblX K BbICOKOMOLWHbIM 6aTapeVIHbIM 6n10kam u cuctemam

XapakTepucTuku
Mpoueaypa MoLyHoCTb MoTenu MoTenu MoLHoCTb npo- MoLHocTb npo- OHepre- [onroseu-
ncnbITaHni SHeprusa 1 BHyTpeHHee c3 623 c3 npm KpyuvBaHVA Npy  KpyymBaHusi npu Tnyeckas HOCTb Mpu
nemkocTb  conmpoTuBae- - oo aHeval MOHMKEHHbIX MOBbILLIEHHbIX adhdhekTB- yMTMpOBA-
Hne Py P Temneparypax Temneparypax HOCTb HUK

BatapeliHas cuctema (6atapeiiHblii 6,10k CO BCTPOEHHbIM BKB)
Cucrema X X X X X X X X
BatapeiiHaa cuctema (6atapeiiHblili 610K ¢ BHeLIHUM BKE)
Cucrema X X X X X X X X
Brok3) " " — — — — — —

X — ucnbITaHne NpUMeHsieTcs.
------ UCMbITaHNE He NPUMEHSIETCS.
U — ucnbITaHe NpoBOAUTCS B M3MEHEHHOM WM COKpaLLEHHOM O6bEeME.

a) BKB otcytcTByeT, BHeWwHWIi BEKB He paboTaeT, OX/TaXAeHUe He paboTaeT, r/aBHble KOHTaKTOpbl YNpaBisoTCA
BPYUHY!IO.
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Ta6nuuya A.2— MpegHa3HavyeHne UCNbITaHUIA, NPUMEHSIEMbIX K BEICOKO3HEeproeMkuM 6aTtapeitHbiM 6rnokam u cuctemam

XapaKTepuCcTUKU
D(F:r?:ll:an xs: OHeprua " g:;;‘;gﬁ:e > ;g:f:;;:giita:pm MoTtepn C3 Motepn C3 HonroeevHocTb
U eMKOCTb COMpOTHMBMEHMe 6bICTpOM sapsige Ges Harpysku | npu xpaHeHuu npyu LUKNUPOBaHWUN
BaTtapeiinas cuctema (6aTapeiiHblit 6110k co BcTpoeHHbIM BKB)
Cucrtema X X X X X X
BatapeiiHan cucrema (batapeitHelit Gnok ¢ BHewHUm BKB)
Cuctema X X X X X X
Bnok? U U — — — —

BPYYHYHO.

X — UCNbITaHUE NPUMEHSAETCS.
— — UCNblTaHUE He NPUMEHAETCA.
U — ucnbiTaHWe NpoBoAUTCA B USMEHEHHOM UKW COKpaLLEHHOM obreme.

3 BKB oTcyTeTByerT, BHewwHUid BEKB He paboTaeT, oxnaxaeHue He paboTaerT, raBHble KOHTAKTOpb! yNpaBnsioTcst
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Mpunoxenue B
(cnpaBouHoe)

Mpumepbl NUCTOB AAHHLIX ANA UCNbITAHUNA 6aTapeHbIX O5I0KOB U CUCTEM

HuxenpueegeHHble Tabnuubl ¢ B.1 no B.7 SBnsAoTCA NpUMepoM NpeacTaBeHns AaHHbIX O MPOBEJEHHbIX UCNbITa-
HUsX. OHN JOMKHBI BbITE 3aNOMHEHBI UCNBITATENLHON OpraHu3aLei U BKNOYeHbl B NPOTOKOMN UCTbITaHuid. [JononHuTens-
HO B OTYET 06 UCMBITAHUSX TaKKe MOFYT ObITb BKITIOMEHbI rpacMKn 3aBUCUMOCTH OTAaBaeMON eMKOCTU U MOLHOCTH OT
BEMMYUHEI NOCTOSIHHOrO TOKa pa3spsiga (NpU pasnuyHbLIX TeMnepaTypax oKpyxatowen cpegbl). MocTaBLMK JOMKeH Npeao-
CTaBMUTbL BCHO HEOGX0AMMYIO MHPOPMALMIO U TEXHUYECKME iaHHbIe AN NOAAEPKKU NPOBEAEHNS UCTIBITaHUA.

Ta6bnuya B.1— BbatapeitHbiii 6nok/cucteMa. [laHHble O NocTaBLUMKe

MocTaBwmk

Komnanua
Aapec

Aapec caiita B ceTu NIHTepHeT

KoHTakTHOE Nnuuyo

Nma

TenedoH

E-mail

dake

Tabnuya B.2 — BricokomolyHble GaTapeitHblil briok/cuctema

Tvun XxumMum

ToproBasi Mapka nocTaBLUuKa

[ata narotoBneHus

HomuHanbsHoe HanpsixeHue G6aTtapeu, B

HoMuHanbHasi eMKoCTb Npu ToKe paspsfa
1C, A-v

HomuHarsHoe HanpsxeHue akkymynstopa, B

KonmyecTBo akkyMymnaTopos

KonunyecTBo akKyMynATOpHbIX c6opok

Tun kaTogHoro matepuana

Tun aHogHoro mMaTepuana

Tun matepuana cenapatopa

Tun anekTponuta

AKKYyMYyNATOp: AKKyMynAaTopHas Brnok/cuctema:
cbopka:
Macca, kr
Obrem, gm3
OnuHa, MM
LLinpuna, mm
BbicoTa, MM
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OkoHYaHue mabnuuel B.2

[HaTa nony4yeHus 6atapeiiHoro 6noka/cuctemel notpebutenem [MTTT-MM-O4]:

[NepudepuiiHble ycTpoicTBa U MHCTPYKLUUK

BKB Ha: HeT:
CucteMa ynpasneHus TensoM Oa: Her:
YcTpoiicTBa 6e3onacHocTH Oa: Her:
PykoBogcTBO no aKkcnnyaTaumm Oa: HeT:

Tabnuya B.3 — BbicokoaHeproeMkue batapeliHbii Griok/cuctema

Tun Xxumun

ToproBasi Mapka nocTaBLUMKa

[ata nsrotoBneHums

HomuHanbHoe HanpsbkeHue Gatapen, B

HoMunHansHas eMKoCTb Npu Toke paspsfa
1C, Ay

HoMuHaneHoe HanpsbkeHue akkymynstopa, B

KonuyecTBO akKyMynATOpOB

KonuuecTBo akkyMynsATOpPHbLIX cGOpoK

Twun KaTo4HOrO Marepuana

Tun aHogHoro marepuana

Tun maTepuana cenapartopa

Tun anekTponuTa

AKKymMynaTop: AKKyMynaTopHas Bnok/cucrema:
cbopka:
Macca, kr
O6bem, gm3
OnunnHa, Mm

LLinpuHa, MM

BeicoTa, Mm

[ata nony4eHus 6atapeiHoro Grnoka/cuctemel notpebutenem [TT-MM-040]:

[NepudepuiiHble ycTpoicTBa U MHCTPYKLUUK

BKB Ha: HeT:
CucteMa ynpasneHus TennomM Oa: Her:
YcTpoiicTBa 6e3onacHocTH Oa: Her:
PykoBogcTBO no aKkcnnyaTaumm Oa: HeT:
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Tabnuya B.4— BbarapeiiHblii Griok/cuctema — BcnomMoraTenbHoe obopygoBaHune

BKY OxnaxaeHue | CoedunHuTenu Opyroe MopaoH Bcero

Macca, kr

O6bem, M3

AnuHa, MM

LLnpuHa, MM

BeicoTa, Mm

MoTpeGnsieMasi MOLLHOCTb

Tabnwnuya B.5 — batapeiiHblil Gnok/cuctema — Pabo4ne ycrnosus

3apsg

MeTtoga

Bpems 3apsga

OrpaHu4veHuns no Temnepatype, °C MUH. MaKc.:

MakcuMarnbHbIA HenpepbIBHBIA TOK 3apsga, A

Makc. 3apsgHblil Tok, A. JAnUTenbHOCTb, ©

Makc. TemnepaTypa 6atapeu npu 3apsge, °C

Makc. HanpsixeHue npu 3apsae, B

[MonHoe onucaHne npoLecca 3apsaa, BKNoYasa gnarpaMMbl 3apsja, AOMmKHO ObiTb npuBefeHoO B NPUMOXKEHUN.

Pa3spsg

OrpaHudeHus no temneparype, °C MWH. MaKc.:

MakcumarnbHbIN HenpepbIBHBIA TOK paspsga, A

Makc. paspagHbiil Tok, A. AnUMTenbLHOCT, €

MuH. HanpskeHue npu pa3spsge, B

HanpspkeHue koHua pa3psga, B

MonHoe onucaHue TpeGoBaHUA K OrpaHU4EHUAM NO TOKY U HaNPsSXeHMIo B 3aBUcMMocTU oT C3 1 TemnepaTypbl nNpu
paspsifie AOMKHO BbITb NPUBEAEHO B MPUITOXEHWUH.

Ta6nuya B.6 — BbicokoMouHblil GaTapeiitHblii Griok/cuctema — Paboune xapakTepucTUKN

TeMnepatypa ucnbitanui, °C

EMKocTb, A- Y 1C: 2C: 10C: Cnpn Iy, vake.:
OHeprus, Br-y 1C: 2C: 10C: Cnpu Iy wvae.:
YaeneHas sHeprusi, BT - u/kr 1C: 2C: 10C: Cnpu Iy vae.:
[noTHocTb aHeprun, BT-y/n 1C: 2C: 10C: C npu lpp_’MaKc_:
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OkoHYaHue mabnuuel B.6

80%C3: | 65%C3: [ 50% C3: | 35% C3: 20% C3:

ConpoTueneHue npu paspage 0,1 ¢, MOm

ConpoTusrieHue npu paspsage 2 ¢, MOM

ConpoTtueneHue npu paspage 10 ¢, MOm

ConpoTueneHue npu paspsage 18 ¢, MOm

MowyHocTs npu paspsge 0,1 ¢, Bt

MoLyHocTb npu paspsge 2 ¢, BT

MowyHocTb npu paspsge 10 ¢, BT

MoLyHocTb npu paspsge 18 ¢, BT

ConpoTuerneHue npu 3apsge 0,1 ¢, MOM

ConpoTusrieHue npu 3apsge 2 ¢, MOM

ConpoTueneHue npu 3apsge 10 ¢, MOM

MoLyHocTb nNpu pekynepaTnsHoMm 3apsge 0,1 ¢, BT

MoLyHOCTE Npu pekynepaTuBHOM 3apsje 2 ¢, BT

MoLyHocTb Npu pekynepaTusHoM 3apsge 10 ¢, BT

HanpsbkeHue oTkpbiTOW Lenun, B

Tabnuya B.7 — BbicokoaHeproemkme batapeliHbiii briok/cuctema — Paboyune xapaKkTepucTuku

TemnepaTtypa ucnsltaHuii, °C

EMkocTb, A-y C/3: 1C: 2C: C npwu ]pp.,MaKc_3
OHeprusa, BT-u C/3: 1C: 2C: Cnpu Loy wae.:
YaensHas aHeprus, BT-u/kr C/3: 1C: 2C: C npwu [pp.,MaKc.:
[noTHoCTb aHeprun, BT-u/n C/3: 1C: 2C: C npu lpp.,MaKC.:
Ca3: 90 % 70 % 50 % 35% 20 %

ConpoTuerneHue npu paspsage 0,1 ¢, MOm

ConpoTusrneHue npu paspsage 2 ¢, MOM

ConpoTueneHue npu paspage 5 c, MOM

ConpoTuerneHue npu paspage 10 ¢, MOm

ConpoTueneHue npu paspsage 18 ¢, MOm

ConpoTusrneHue npu paspsage 18,1 ¢, MOm

ConpoTueneHue npu paspsage 20 ¢, MOm

ConpoTueneHue npu paspage 30 ¢, MOm

ConpoTueneHue npu paspage 60 ¢, MOm

ConpoTuerneHue npu paspage 90 ¢, MOm

ConpoTueneHue npu paspage 120 ¢, MOM

O6bLee conpoTuBneHue npu paspsge, MOM
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OkoHYaHue mabnuupl B.7

MolHocTk npu paspsage 0,1 ¢, BT

MolHocTb npu paspsage 2 ¢, BT

MolHocTb npu pa3psage 5 ¢, BT

MowHocTk npu paspsage 10 ¢, Bt

MoLyHocTb npu pa3psge 18 ¢, BT

MoLllHocTs npu paspage 18,1 ¢, BT

MowHocTb npu paspage 20 ¢, BT

MouHocTb npu paspsage 30 ¢, Bt

MowHocTb npu paspsage 60 c, Bt

MouHocTb npu paspsage 90 ¢, BT

MolHocTb npu paspage 120 ¢, BT

ConpotueneHue npu 3apsage 0,1 ¢, MOM

ConpoTtueneHue npu 3apsage 2 ¢, MOM

ConpotusneHdue npu 3apsage 10 ¢, MOm

ConpotusneHue npu 3apsage 20 ¢, MOm

O6Lee conpoTUBNEHUE Npy 3apage, MOM

MouHocTb npu 3apsage 0,1 ¢, BT

MowHocTb npu 3apsge 2 ¢, BT

MolHocTb npu 3apsge 10 ¢, BT

MolHocTb npu 3apsge 20 ¢, BT

HanpsixeHue oTKpbITON Lenu, B
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Mpumep ycnoBuin ucnbiTaHUn

Kak onucaHo B pasgene, obnactb NpUMEHEHNs], COOTBETCTBYIOLLME METOALI U YCNOBUS UCNBITAHUIA MOTYT ObITh Bbl-
6paHbl U3 HacTosILLEro cTaHAapTa Ha OCHOBE COrMalleHUsi Mexay noTpebutenem U NOCTaBLUUKOM.

HaHHoe npunoxeHne npegocTaenseT Nofb3oBaTensM HacTosLWero cTaHgapTa NpuMep YCNoBuUit ucnuiTaHuin. na
BbICOKOMOLLHbIX 6aTapeiiHbix 6nokos u cuctem cM. Tabnuuy C.1. [Ins BbicOkoaHeproeMkux batapeitHbix 6nokos n cuctem

cM. Tabnuyy C.2.

Tabnuya C.1—puMep nepeyHs ycrnoBuil UCMbLITAHUIA A5 BEICOKOMOLWHBIX 6aTapeiHbix 6NoKoB U CUCTEM

UcnbitaHue

Yenosua

7.1 OHeprusa n emkocTb npu KT

Pexum paspsaga

1C, 10C

7.3 MoLLHOCTb 1 BHYTPEHHee conpoTuenexdne | Temneparypa 40 °C,KT, 0 °C npun 50 % C3
C3 80 %, 50 %, 20 % npu KT
7.4 CHwxeHune C3 6e3 Harpy3sku Temnepatypa KT

7.5 CHuxeHune C3 npu xpaHeHUn

Bce ycnoBus, yctaHoBneHHble B 7.5

Temnepatypa

Temnepatypa

-18°C

7.7 MollHOCTb MPOKPy4MBaHUA NpU MOBbI-
LUEHHBIX TeMMepaTypax oKpyxatoLwen cpeabl

Bce ycnoBus, yctaHoBneHHble B 7.7

7.8 SHepreTnyeckasa apheKTUBHOCTL

Temnepatypa KT, 40 °C, 0 °C npu 50 % C3
C3 80 %, 50 %, 20 % npu KT
Pexum paspaaa A

Pexum 3apsaa =0,75 Iy warc.

7.10 JonroBevHOCTb NpY LMUKIIMPOBAHMA

KpuTepuit  OKOHYaHWA
UcnbITaHns

Kak ycraHoBneHo B 7.10.2.1 unu nocne 3 Mec

Ta6bnuya C.2 — lNpumMep NepeyHs YCrIoBUiA UCNbITAHUIA ANS BBICOKOSHEProeMkux batapeiiHblx 6noKoB U cucTeM

UcnbiTaHue

Yenosua

7.1 OHeprua n emkocTtb npu KT

Pexum paspsga

C/3,1C, 2C

7.3 MoLHOCTL U BHYTpeHHee conpoTusneHune | Temnepatypa 40 °C, KT, 0°C npu 50 % C3
Cc3 80 %, 50 %, 20 % npu KT
7.4 CHuxeHune C3 6e3 Harpysku TemnepaTypa KT

7.5 CHuxeHune C3 npu xpaHeHUn

Bce ycnosus, yctaHoBNeHHble B 7.5

7.10.2.2 [lonroBe4HOCTb NpM LUKITMPOBaHWUM B
YCNOBUAX AUHAMUYECKOro pa3spsiga

Kputepuii okoH4aHua
UcnbITaHUA

Kak yctaHoBneHo B 7.10.2.2
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MpunoxeHune A
(cnpaBoyHoe)

CBeneHuA 0 COOTBETCTBUU CCbISTOYHbIX MEXAYHAPOAHbIX CTaHAAPTOB
HauuOHarbHbLIM CTaHOApPTaAM

Tabnuya OA.1

O6o3HayYeHMe CCbINOYHOrO CTeneHb ObosHaveHWe 1 HaMMeHOBaHUe COOTBETCTBYIOLLEro
MeX/yHapoAHoro cTaHAapTa COOTBETCTBUSA HaLMoHarbHoro cTaHaapTa
NCO 6469-1 — *
NCO 6469-3 . *

peBog Ha pyCCKMI7I A3bIK AaHHOro MexiyHapogHoOro ctaHgapTa.

* COOTBETCTBYHOLLMIA HaLMOHamNbHBIA CTaHAapT OTCYTCTBYET. [10 ero NpUHSATUSE pEKOMEHLYETCA UCTIONb3oBaTh Ne-
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KnioueBble CroBa: akkyMynaTop NIUTUi-MOHHLIN, GaTapeiiHas cucrema, 6e30nacHoCTb
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