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Mpeaucnosue

1 NOArOTOBJIEH HauuoHanbHOW accouuauuein npousBoauTeNen UCTOMHMKOB Toka «PYCBAT»
(Accounaumsi «<PYCBAT») Ha OCHOBE COOCTBEHHOrO MEPEBOAAa HA PYCCKUI S3bIK AHIMOSA3BIYHONW BEPCUM
CTaHaapTa, ykasaHHOro B NyHKTE 4

2 BHECEH TexHU4eCcKMM KOMUTETOM MO cTaHgaptusauun TK 044 «AKkyMynsiTopel u 6atapeuny

3 YTBEPXOEH W BBEOEH B JEWCTBUE Mpukasom deaepanbHOrO areHTCTBA MO TEXHUYECKOMY
perynupoBaHuio u metponoruu ot 11 okrsidps 2018 r. Ne 750-ct

4 Hacrosiluui ctaHaapT uaeHTM4eH MmexayHapoaHomy craHpapty MOK 61982:2012 «barapeun akky-
MYISATOPHbIE ANSI UCMONb30BAHUA HA ANEKTPUUYECKUX JOPOXHBIX TPAHCNOPTHLIX CPEACTBAX, 38 UCKIIOYEHU-
em nuTueBbix Gatapei. MeToabl UCNILITAHUIA ANS onpeaeneHus pabovnx XxapakTepucTUK U BbIHOCITUBOCTUY
(IEC 61982:2012 «Secondary batteries (except lithium) for the propulsion of electric road vehicles — Perfor-
mance and endurance tests», IDT).

Mpu NnpUMEHEeHUN HaCTOALWEro cTaHaapTa pekOMeHAYETCA UCNOMNb30BaTb BMECTO CCbINOYHbIX MeXay-
HapOAHbIX CTAHAAPTOB COOTBETCTBYIOLLME UM HALIMOHANBHBIE CTAHAAPTLI, CBEAEHUS O KOTOPbIX NPUMBEAEHDLI B
AONONHUTENBHOM NpunoxeHuu b

5 BSAMEH INoOCT P M3K 61982-1-2011

6 HekoTopble NONOXEHUA HACTOALLEro CTaHAapTa MOryT ABAATLCA 06beKTaMu NaTeHTHLIX Npas. Mex-
AyHapoaHas anekTpoTexHudeckas komuccusa (MOK) He HeceT OTBETCTBEHHOCTM 3a uaeHTudukaumio nogoo-
HbIX NATEHTHbIX NpaB

lpaesuna npumeHeHuUs1 HacMosLWea0 cmaHdapma ycmaHoesieHb! 8 cmambe 26 ®edepanbHo20 3aKoHa
om 29 uwHs 2015 2. Ne 162-03 «O cmaHOapmu3zayuu e Pocculickoli ®edepauuu». NHpopmayus o6
U3BMEHEHUSIX K Hacmosiuemy cmaHdapmy nybruxkyemcs 8 exxe200HOM (1o cocmosHuio Ha 1 aHeapst mekyuwezo
200a) uHopmayuoHHOM yKkazamerne «HayuoHanbHble cmaHlapmbl», a oguyuanbHbill mekem usMmeHeHull
U ronpasoK — 6 eXeMecsIHHOM UHGOPMAaUUOHHOM yKkasamerne «HauuoHnanbHbie cmaHd0apmebi». B cniydae
nepecMompa (3amMeHbl) Unu OmmMeHbl Hacmosiuiez2o0 cma+H@apma coomeemcemeyrouiee ysedomneHue bydem
onybnukoeaHo 8 bnuxaliluemM 6bilyCKe eXeMeCcsyHO020 UHQOPMayUOHHO20 ykasamens «HauuoHanbHble
cmaHOapmeiy. Coomeemcmeyouias UHOpMayus, yeedoMiieHUe U MEKCMbl PasMewaromest makxe 6
UHOpMayuoHHOU cucmeme obuiea0 nosib3osaHuss — Ha oguyuansHom catime ®edepanbHo20 azeHmemea
10 MEXHUYECKOMY peaynupoeaHuio u Memporsioauu 8 cemu VinmepHem (www.gost.ru)

© CraHagaptuHgopm, odopmnerue, 2018

Hacroswmin ctaHaapT He MOXKET BbITb NMOMHOCTLIO UMK YaCTUHMHO BOCMIPOU3BEAEH, TUPAXXMPOBAH U pac-
NPOCTPaHeH B kayecTBe odmumanbHoOro usgauus 6es paspelueHusi deaepansHOro areHTCTea no TEXHUYECKOo-
MY PerynumpoBaHuio 1 METPONOrnu
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BBeaeHue

CraHgapt MOK 61982:2012 BBeaeH B3aMeH Crieayowmnx CTaH4apToB:

MO3K 61982-1:2006, Batapen akkymynATOpHbIE€ ANS UCMOMb30BAHUA Ha SMEKTPUYECKUX [JOPOXKHbLIX
TpaHCNOPTHbIX cpeacTeax. Yacte 1. [NapaMeTpbl UCNbITAHUN,

MOK 61982-2:2002, batapen akkymynATOPHbIE ANS MCMOMb30BAHUA Ha SMEKTPUYECKUX LOPOXKHbLIX
TPaHCMOPTHbIX cpeacTBax. YacTb 2. VcnbiTaHusa pabounx xapakTepucTuk Npyu AMHaMUYEeCKOM pa3psie U Bbl-
HOCMMBOCTMW B AMHAMUYECKUX PEXMMAX;

MO3K 61982-3:2001, Batapen akkymynATOpPHbIE ANS MCMOMb30BAHUA Ha SMEKTPUYECKUX LOPOXKHbLIX
TpaHCNOPTHLIX cpeacTBax. Yactb 3. McnbitaHus paboumnx xapakTepucTuK U Cpoka Cnyx0Obl (TPAHCNOPTHbIE
CpeAcTBa AnA 9KcnnyaTauuy B ropoae C y4eTOM 3aTPYAHEHHOTO JJOPOXKHOIO ABMKEHUS).

B OTHOLLEHWUM MUTUIA-MOHHBIX BaTapen Ana TpaHCNoPTHbIX cpeacTs (TC) NPUMEHUMbI CrEAYIOLLME CTaH-
Japrbl:

MOK 62660-1:2010, AKKYMYNATOPbl SIMTUN-UOHHBLIE ANA 9SNEKTPUYECKUX AOPOXKHbLIX TPaAHCMNOPTHLIX
cpeacte. Yactb 1. OnpeaenexHne pabounx xapakTepucTuk;

MO3K 62660-2:2010, AKKYMYNATOPbl SIMTUA-UOHHLIE ANA 9SNEKTPUYECKUX OOPOXKHBLIX TPaAHCMNOPTHLIX
cpeacTB. HacTb 2. cnblTaHUsl HA HAAEXHOCTb U SKCMNIyaTaumio C HapyLLUEHUEM PEXUMOB;

NCO 12405-1:2011, TpaHCNOpPT AOPOXHbLIA HA 3NekTpuyeckon Tare. MeToabl UCNbITAHWIA TATOBbLIX K-
TUIR-NOHHbIX BaTapeiHbiX BNOKOB U cuctem. YacTb 1. BbICOKOMOLLHbIE NPUMEHEHUS;

NCO 12405-2:2012, TpaHCNOPT AOPOXKHBIA HA SMEKTPUYECKON Tsre. TexHuyeckne TpeboBaHMs K UCTbI-
TaHMAM MOAYNeEN U CUCTEM TATOBLIX NUTUN-UOHHBLIX BaTapen. YacTb 2. BbICOKO3HEpreTuyeckoe npumMeHeHue.
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HALUMWOHANBbHBIN CTAHOAPT POCCUNCKOWN ®PEAEPALUMN

BATAPEW AKKYMYNATOPHbIE AN UICMONb30BAHUA HA SNEKTPUYECKNX OPOXHbIX
TPAHCIOPTHbIX CPEACTBAX, 3A UCKINIOYEHVMEM NUTUEBBLIX BATAPEU

MeTtoakl ucnbiTaHuil Ansa onpegeneHus paéounx xapakTepucTUK U BbIHOCIIUBOCTH

Secondary batteries (except lithium) for the propulsion of electric road vehicles. Performance and endurance tests

Dara BBeaeHua — 2019—03—01

1 ObnacTb NpUMeHeHuA

Hacroswumi ctaHaaptT NpMMEHUM K UCMbITAHMAM Pabovnmx xapakTepuCTUK U JONTOBEYHOCTU akKyMyns-
TOPHbIX BaTapen, ucnonb3yembix AN NPUBEAEHUS B ABUKEHME TPAHCNOPTHLIX cpeacTe (aanee — TC). Ero
Lenblo ABMSAETCH YCTAHOBKA ONMPEAEeNeHHbIX CYLLECTBEHHbIX XapakTePUCTUK akKymMynsTopoB, 6aTtapem, MOHO-
6nokos, moaynen n 6araperiHbix cuctem (nanee — BC), ucnonb3yemMbix AN NPUBEAEHUSA B ABWKEHUE 3NekK-
TPUYECKOro AOPOXKHOIO TPAHCMNOPTA, B TOM YMChne rMOpUAHBLIX aNEKTPUYECKUX TPAHCMOPTHLIX CPEACTB, BMECTE
C COOTBETCTBYIOLLMMU METOAAMN UCTLITAHUIA ANSA UX OLEHKU.

MenbiTaHua moryT ObiTh MCNONb30BaHbl ANA 6aTapen, paspaboTaHHbIX Anst npuMeHenus B TC, Takux
KaK, HanpuMep NerkoBbiX aBTOMOOMNAX, MOTOLMKNAX, KOMMEPYECKOM TpaHcnopTe u T.n. Hactoswmi crau-
JapT He pacnpoCTpaHAeTCsl Ha cucTeMbl Batapen ana cneumanbHbiX TC, TakMxX kak 0OLECTBEHHbIN TPaHC-
nopt, asToMobunn Ang BbiBO3a Mycopa unu Tsxkenole TC, rae ucnonb3osaHue 6arapen aHanoru4Ho ¢ nNpo-
MbILLNEHHBIMK TC.

Metoab! UCNBITAHWI 3aBUCAT OT TpeboBaHuii kK pabounm xapakrepucrtukam TC.

[aHHbIN CTaHAapT pacnpoCTpaHsieTCsl Ha CBUHLOBO-KMCIOTHbIE (CK), Hukenb/kagmmesble (Ni/Cd), Hu-
kenb/metannoruapugHole (Ni/MH) n HatpueBbie (Na/NiCl) 6aTtapeu, ucnonb3yemMble B ANEKTPUHECKUX JOPOXK-
HbIX TPaHCNOPTHbIX cpeacTeax (TCAJ).

MpunoxeHue A onpeaenser METOAbl UCMLITAHUA PabouMX XapakTepUCTUK U CpoKa CcnyObl HUKENb/Me-
TannoruapuaHeix 6arapei, ucnonb3yembix AN NPUBEAEHUS B ABWXKEHUE rMOpPUAHBLIX anekTpomoGuneit (pa-
nee — 3MIN).

M punmMevyaHune — HaCTOHLLWIVI CTaHAapT He pacnpoCTpaHAeTCA Ha JNINTUA-UOHHbIE aKKyMYINATOPHbIE 6a'rapem

[NA NPMMeHeHNsA Ha aBToMOBUNAX, Ha KoTopble pacnpocTpaHsieTcs geictBue MOK 62660-1, MOK 62660-2, UICO 12405-1
u MCO 12405-2.

2 HopMmaTtuBHbIe CCbIIIKU

B HacTosiLeM cTaHgapTe MCNonb30BaHbl CCbINIKU HA Cneaylolime ctaHaaptbl. Ans 4atupoBaHHbIX CCbl-
MoK cneagyeTt UCNOMb30BaTh TOMbKO yKkasaHHOE u3gaHue, AnA HeAaTUPOBaHHbIX CCbINOK CREeAYyeT UCNonb3o-
BaTb NocrnegHee u3gaHue ykazaHHOro CTaHAapTa, BKIOYas BCE NMONPaBKu.

IEC 60050-482:2004, International Electrotechnical Vocabulary (IEV) — Part 482: Primary and secon-
dary cells and batteries (MexayHapoAHbI 3NEKTPOTEXHUYECKMI cnoBapb. YacTb 482. [NepBUYHbIE U BTOPNY-
Hbl€ 3NEeMeHTbl, aKkyMynsaTopbl U 6aTapen)

IEC 61434, Secondary cells and batteries containing alkaline or other non-acid electrolytes — Guide to
designation of current in alkaline secondary cell and battery standards (AkkymynsaTopbl 1 6arapeu, cogepxa-
LiMe LLUEeNoYHOW Unu Apyriue HeKUCIOTHbIE 3NeKTPOonuTLl. PyKOBOACTBO NO yKka3aHUKO TOKa B CTaHAapTax rno
LLEMOYHBbIM aKkKymynsTopam n 6arapesm)

M3paHue ocpuumanbHoe
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3 TepMuHbI U onpeaeneHns

B HacTosweM cTaHgapre MCnonb3oBaHbl TEPMUHbLI C COOTBETCTBYIOLUMMU ONpeaeneHnusiMu, NpueeaeH-
Hble B MOK 60050-482:2004, a Takke cnegyowye TEPMUHbI C COOTBETCTBYIOLLIMMUM ONpeAeneHusiMm

3.1 6arapeniHana cuctema; BC (battery system): YCTpOWCTBO XpaHEHUS 3HEPruu, KOTOPOE BKMIOYAET
aKKyMynaTopbl unu c60pKM akkyMynsAaTOpPOB Unu Barapeii, a Takke SNEKTPUYECKUE LIENU U SNEKTPOHHbIE KOM-
MOHEHTBI.

lMpumep: 6n1ok KOHMpPoIA 6amapeu, KOHMaKMOPkbI.

MpumeyaHune— KomnoHeHTul BC Takke MoryT 6biTb pacnpefeneHsl B pa3fnyHble ycTpoiicTBa BHyTpu TC.

3.2 HavanbHoe coaepxaHue aHeprumn (benchmark energy content): CogepxxaHue aHeprumn 6arapem,
U3MEPEHHOE BO BPEMS MCXOAHOM0 UCNLITATENbHOIO LIMKIa U UCNOMb3yeMO€E B Ka4eCTBE OMOPHOr0 3HAYEHUs
[ANsi OLEHKW yXyALleHus napameTpoB 6aTtapeu BO BpEMSI €€ XKU3HU.

3.3 HOMMHanbHOe HanpsxeHue (nominal voltage): YUncneHHoe 3HaYEeHNEe HaNPSHKEHUA akKyMynsaTopa,
KOTOpOE 3aBUCUT OT TUNA SNEKTPOXMMNYECKON CUCTEMBI.

MpumevaHuns
1 HomuHanbHoe HanpskeHne akkymynaTopa obosHavaetca kak U, B.
2 3HaveHMss HOMUHaNbHBLIX HANPsSXXEHWIA NpuBeAeHkl B Tabnuue 1.

3.4 TunoBoe ucnbiTaHue (type testing): McnoiTaHue, B xoge KOTOpPOro onpeaensitorcs pabouve xa-
PaKkTepUCTUKN U3LENUA B TLATENbHO KOHTPONUPYEMbIX YCIOBUSIX, B 3HAYUTENbLHOW CTEneHu cBOBOAHBIX OT
BNUAHWUA OKPY>KaloLLEn cpeabl U CO3AaBaeMbiX UM CAMUM

3.5 HopmupoBaHHas eMkocThb (rated capacity): KonuuecrBo anekTpu4ecTBa, KOTOPO€E NOMHOCTLIO 3a-
PSOKEHHBIN aKKymynaTop unn Gatapesa MOXET OTaarh Npu ee paspsifie NOCTOSAHHLIM TOKOM I, 10 KOHEYHOro
HanpsbkeHua U, 3a nepuoa n 4 npu 3agaHHON Temneparype.

MpuMeYaHue — HopMmupoBaHHast eMkocTb C,, akKyMynsiTopa Unu 6aTtapen 3asiBISETCs M3rOTOBUTENEM.

3.6 aTanoHHasa TeMnepaTtypa okpyxatowen cpeabl (ambient reference temperature): Temneparypa
25+2)°C

4 Obwue TpebOBaHUSA K UCNbITAHUAM

4.1 ToYHOCTb U3MepUTESIbHbIX NPUGOPOB

4.1.1 SnekTpuuyeckne usMmepuTenbHbie NPUGOpPLI

4.1.1.1 HomMeHknatypa usMepuTenbHbIX npubopos

MpumenaemMblie nameputernbsHbie NpuBopbI 4OHKHBI 06ecneYnBaTb BO3MOXHOCTb NMPaBUbHOTO U3Mepe-
HWA 3HaYeHUA HaNPSHKEHUA U Toka. HomeHknaTypa aTux npuGopoB u MeToAbl MUBMEPEHUI AOMKHbI ObIThb Bbl-
OpaHbl TakuM 06pasom, YTobbl 06ecnevnTb TOMHOCTb, YKa3aHHYIO AN KaXKAoro UCnbiTaHus. Ons aHanoroBbix
npuBopoB 3TO 03HAYAET, UTO NOKA3aHUS AOSKHbI CHUMATLCA B NOCNEAHEN TPETM FPaayUPOBaHHOI LLKasbI.

MoryT 6bITb MCNONb30BaHbI NOOLIE N3MEPUTENbHbIE NPMBOPLI NPU YCMOBUK, YTO OHU JalOT SKBUBASIEHT-
HYIO TOYHOCTb.

4.1.1.2 VsamepeHune HanpskeHus

MpuBopbl, ncnonb3yemble AN M3MEPEHUA HanpsXKeHUsi, AOMKHbI UMETb KInacc To4HocTH 0,5 unu nyd-
we. ConpoTUBMNEHUE UCMOMb3YEMbIX BONBTMETPOB AOMKHO ObITb He MeHee 1000 OM/B (cM. ceputo cTaHaap-
ToB MOK 60051).

4.1.1.3 V3amepeHue Toka

MpuBopbl, ncnonb3yemble Ans U3MEPEHWUA TOKa, AOSHKHbI UMETL knacc TouHocTu 0,5 unu nydwe. Bea
Lenb, CoCToALLas U3 amnepmeTpa, LuyHTa U NpoBoaa, AoskHa ObiTk knacca TodHocTn 0,5 unu Beiwe (cM. ce-
puto M3K 60051 unu MOK 60359).

4.1.2 NiamepeHue Temnepatypbl

MpuGopsl, ucnonb3yemblie Ansi U3MEPEHUA TEMNEPaTypbl, JOMKHbI UMETL COOTBETCTBYIOLUMIA ManasoH,
B KOTOPOM 3HayY€HUE KaxXaoro rpalyMpoBaHHOro aeneHun He Gonee 1 °C. AGCONOTHaA TOMHOCTL npubopa
AormkHa 6biTb He MeHee 0,5 °C.

Touka usmepeHus Temneparypbl JOSKHa COOTBETCTBOBATbL MECTY, yKka3aHHOMY W3roTOBUTENEM Kak Me-
CTO, KOTOpO€ Hanbonee TOYHO OTpaXKaeT TeEMNEePaTypy SNEeKTPOnuTa, UNKu ecnu Takoe MecTo He 3aJaHo, TO

2
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TOYKA U3MEPEHUA AOMKHA ObiTb B LEHTPE ANMHHOW CTOPOHbI akKymynsitopa, 6yab TO OAWHOYHbIA akKyMyns-
TOP UK aKKYMYNATOP, KOTOPbIN SABMSAETCS HEOTbEMIIEMOM YaCTblO MOHOOMOKA.

B cnyyae cuctembl b6atapeii, KOTopasi BKIIOYaeT B ce0s1 CUCTEMY yNpaBMEHUA TEMNEPATYPHBIM PEeXu-
MOM, UINU, KOraa akKyMynsiTopbl HE SIBASIOTCS AOCTYMHLIMU ANst HENOCPEACTBEHHOIO U3MEPEHUS TeMnepary-
pbl, Temneparypa MoXeT ObiTb U3MEpPEHa CUCTEMON KOHTpoONs u ynpasneHus 6arapeu (CKY), npegocrasnse-
MOIi U3rOTOBUTENEM.

4.1.3 N3mepeHne NNOTHOCTU NEKTPOSIUTa CBUHLIOBO-KUCIIOTHbIX aKKyMYNATOPOB OTKPbITbIX TUNOB

[na namepeHus NAIOTHOCTM SMEKTPONUTAa JOIKHBI UCNONbL30BaTLCSl apPEOMETPbI C rPaAyUpPOBKOI KaXao-
ro nenexus He Gonee 5 kr/m3. AGCONIOTHasA TOYHOCTb NpUBopa AomkHa GbiTh He MeHee 5 Kkr/m3,

4.1.4 NorpewHocTH

O6wan BenMuuHa NOrpeLIHOCTM KOHTPONUPYEMBIX UIM U3MEPSEMbIX 3HAUEHUI OTHOCUTENbHO 3aAaH-
HbIX UM (PAKTUYECKMX BENUYMH [JOTDKHA HAXOAMTLCA B Npeaenax crneaylowmx AonyCcKOB:

a) £ 1 % AnA HanpsbKeHus;

b) £ 1 % ans ToKa;

C) 2 % Ans MOLLUHOCTH;

d) £ 2 °C ana Temneparypbl;

e) £ 0,1 % Ana BpeMeHu;

f) £ 0,1 % ana pasmepos;

g) £ 0,1 % ana maccol.

3Tn J0MNyCcKKU BKMIOYAIOT B ce6S1 TOUHOCTb U3MEPUTENBHOIO MHCTPYMEHTA, UCMONb3yeMOr0 MeToaa U3-
MepeHUs U BCe ApYyrue UCTOMHMKM OLUMOKU B METOAE UCTILITAHUSA.

4.2 OOuwme nornoxeHus

4.2.1 CKOpPOCTb U3MEHEHUA TOKA

CKOpPOCTb U3MEHEeHUs ToKka (Pa3HuLa No BPEMEHU, C, MeXAY OAHUM YCTAHOBMNEHHbIM 3HAYE€HWEM TOKa U
cneayloLwmum 3a HUM TpebyeMbIM 3Ha4EeHMEM) B X0A4e AWHAMUYECKOrO UCTbITAaHUSA A0IDKHA ObiTh HE Bonee 1 .

MepeknioveHne mMexay YPOBHAMM MOLLHOCTU B MUKPOLIMKNAX AOMKHO ObiTb Takum, 4ToObI cepeguHa
nepexoga nNpoucxoauna B TOYKE, BbIAENEHHOW Ans nepexoaa.

O0Lan NpoAOIMKUTENBHOCTb Ka)A0ro NOMHON0 MUKPOLMKIA A0mkHA ObiTb (360 £ 1) C.

4.2.2 Temnepartypa B criy4yae OCTYNHOCTHU IMEKTPONuTa

TeMnepaTtypa akkymynaTopa u3mepseTcs npy NMOMOLLM AaTuuka TEMNEepaTypbl, NOrpy>XeHHOro B anek-
TPONWUT HaA nNnacTuHamu.

4.2.3 TemnepaTypa B criy4yae HefgOCTYNHOCTU 3MEKTPOnuTa

TemMnepartypa akkyMynsitopa onpeaensercs usSMepeHMem Temneparypbl NOBEPXHOCTU YCTPOWCTBA. Tem-
nepatypa AomkHa GbITb M3MEpPEHa B MeCTe, KOTOpoe Hauboree TOYHO OTpaXaeT TeMnepaTypy anekTponura.

4.2.4 N3mepeHUe NIIOTHOCTU INEKTPONUTA CBUHLIOBO-KMCITOTHbIX aKKYMYSIATOPOB OTKPLITHLIX TUNOB

M3-3a pa3nmyHbIX CKOPOCTEN CTabunM3aumm akkyMynsTopoB M3MEPEHUSA NNOTHOCT U 3NEKTPONUTA A0MK-
Hbl MPOBOAUTLCS BO BPeMeHa, Hanbonee noaxoasiLue Ansi UCTbITyemoro obpasua, Ho B pamkax orpaHuye-
HWUIA, HaKNaabIBaeMbIX UCMbITYEMOW CUCTEMOMN.

4.2.5 MexaHunueckasa pukcauus

Mpu HeoOBX0AUMOCTU ANSA NCMBITYEMbIX 00Pa3LOB AOMKHbI ObITb NPEAYCMOTPEHbI MePbl MEXaHUYECKON
dukcaumuu, 4ToObI COXPaHUTL TE XKE pasMepbl, YTO U NPU YCTAHOBKE B BaTapen, Kak ykasaHOo N3roTOBUTENEM.

4.3 /cnbiTyeMble o6pasubl

AKKYMYJISITOPbI, BXOASILLME B UCTILITYEMbIN 0Opa3sewl U NoBepraeMble AMHAMUYE CKOMY UCTILITAHUIO Onpe-
AeneHun pabounx xapakrepucTuk Npu paspsae unu AMHaMM4ecKOMy UCTbITAHNIO HA BbIHOCIIMBOCTb, [ OIDKHbI
npeaBapuTenbLHO AOCTUYL (PaKTMHECKON eMKOCTU NO KpaiHen Mepe paBHOM HOPMMPOBAHHON €MKOCTH.

KonuuyecTtBo ucnbiTyembix 06pasLoB, He06XoAUMbIX AN NPOBEAEHUS KXKA0r0 UCNbITAHWUS AOIDKHO ObITh
He MeHee 5 B criyyae akkymynaTopoB M 2 B Criyyae MOHOOIOKOB.

B cny4yae npoBefeHust UCNbLITAHMI HA KOHKPETHON Batapee TC no cOrmacoBaHWUIO MEXAY U3roTOBUTE-
NAMU aKKyMYNSTOPOB U u3rotoButensiMm TC MOXET UCMONbL30BaTLCA Kak cama b6arapes, Tak u ee npeacTaBu-
TenbHas 4acTb.
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4.4 TemnepaTypbl UCTIbITAHUA

4.4.1 Temnepatypa npu TUNOBbLIX UCMbITAHUAX

4.4.1.1 ns cBMHLOBO-KMCIIOTHbIX akKyMYNATOPHbIX BaTapei Temneparypa 6arapeu B Ha4ane paspaga
JomkHa ObITb paBHa 3a4aHHOW ANt UCMbITAHWUA Temneparype + 5 °C.

B cnyuae, ecnu TemMneparypa akkymynaropa B Havane paspsga (HayanbHaa temneparypa) otTnuyaercs
OT STArlOHHOI TeMnepaTypbl OKPY>XaloLLEN Cpefbl U eCNU 3TO UMEET CYLLECTBEHHOE BMUSHWE Ha pesynbrar,
[OMKeH BObITb MPUMEHEH COOTBETCTBYIOLLMI MNOMPABOYHbIV KOS MPULMEHT K PE3YNBTUPYIOLLIEH EMKOCTH.

[ns KoppeKUMn 3HA4YEHUs1 EMKOCTU K IENCTBUTENBHON EMKOCTU MOXET ObITb Ucnonb3osaHa opmyna

C
Co =T, =25 )
rae Cq, — haKkTMyeCcKas eMKOCTb UCTbITYyeMoro obpasua, U3MepeHHas npy STanoHHON TeMnepaType;

C — eMKOCTb, UBMEPEHHAas Npu HayanwHoOW TemMneparype;

ty — HavanbHas Temneparypa,

). — KOPPEKTUPYIOLLWI TemnepaTypHbli koaduuueHt (oM. Tabnuuy 1).

Mocne pa3psaa, akkyMynsiTopbl/6atapen fOMmKHbI GbITb MOMHOCTbLIO 3aPSPKEHBI B COOTBETCTBUM C PEKO-
MeHAALUMAMM 3aBOAA-U3rOTOBUTENS, @ 3aTEM BblAEPXKaHbl NPU 3a4aHHON TEMNEPATYPE UCTNBITAHUA B TEYEHUE
0T 14 40 4 4 nepej cneayowmm paspsagom.

4.4.1.2 Ona Ni/MH n Ni/Cd GaTtapei Temnepartypa 6arapeu B Hauane paspsga AOJbKHA ObiTb paBHa
3aaHHOI ANA UCMbITaHUA Temnepatype + 2 °C. [ns 6atapei Ha OCHOBE HAaTpUs BHYTPEHHAA TeMneparypa
usmepsietca CKY u gomkHa 6biTb B npeaenax, pEKOMEeHA0BaHHbIX U3roToBUTENEM BaTapen.

4.4.2 Pa6ota CKY

BC, cHabxeHHble CKY, AOMmKHbI UMETb 3TY (PYHKLMIO BKIIOYEHHOM BO BPEMS UCMbITaHUA. Bce cuctemol
JOMKHbI GbITb 0GecneYeHbl MUTAHMEM, KaK yKa3aHo M3rotosutenemM barapeu.

4.5 3apsg v Bbigepxka nocre sapsaa

AKKYMYNSITOPbI 10 UCMNbITAHWUS Ha pa3psag AOMKHLI OblTb 3apsKEHbI B NpeAenax, yCTaHOBMEHHbIX B Ha-
CTOSILIEM CTaHJapTe B COOTBETCTBUM C NPOLIeAYPON 3apsifa, ykasaHHOW 3aBogoM-usrotosutenem. Nocne 3a-
psina obpasel, fomkeH ObiTh BbliAEpKaH B Tedenne ot 1 4 40 4 4 Npu Temnepatype okpyxaiowen cpeabl,
0ObSABNEHHOW ANA UCMbITAHMSA, KOTOPOE AO0SPKHO NPOBOAUTLCA.

4.6 MoaroroBka

Mepen Hauanom ucnbiTaHua 6arapen AOMKHbLI ObITb NOATOTOBNEHBLI B COOTBETCTBUM CO cneumdmkauma-
MU 3aBoaa-usrotosutens. MoaroToBUTENbHLIE ONEpaLun NPEKPaLaloTCs, Kak TONbKO 4OCTUIaeTCa HOPMUPO-
BaHHasi eEMKOCTb. KonuyecTBO LMKNOB AN NOAFOTOBKU AOIMKHO ObITh MeHee 20.

4.7 NMocnegoBaTenbLHOCTL UCALITAHUN

Creayloume NCNbITaHUS AOMHKHBI NPOBOAUTLCS B NoOpsiAke, YKa3aHHOM B HaCTOALLEM CTaHAapTe:
- noarotoBka (cMm. 4.6),

- AMHaAMUYeCcKoe UCMbITaHWE onpeaeneHnsa paboumx xapakTepucTuk npu paspsaae (cm. pasaen 6),
- AMHAMUYECKOE UCTILITAHUE HA BLIHOCNMBOCTL (CM. pasaen 7).

4.8 3anucb AaHHbIX

4.8.1 O6mMe nornoxeHus

3anucb AaHHbIX AOMKHA CoaepXaTb BPEMS, TEMNEPATYPY, HANPSHKEHUE U TOK, A Taloke BU3yanbHbIE Ha-
6nioaeHus. [laHHbie BKMIOYAloT 3anuck o Nobbix Bugax pabot, nposeaeHHbIX Ha obpa3uax 6arapen Bo Bpemsi
npoBeaeHus WUCMbITAHUNA.

4.8.2 Yacrora 3anucei

Bce napamMeTpbl 10MmKHbI ObITb U3MEPEHBI U COXPAHEHbI C AUCKPETHOCTBIO, JOCTATOYHOM, YTOObI rapaH-
TUPOBATb, YTO BCE 3HAYUMbIE OTKNOHEHUS 3anuCbIBaIOTCA AN NOCMEAYLWEero aHanu3a gaHHbix. Kpome Toro,
AN UCTMbITAHUIA, BKIMIOYAIOWLMX KOPOTKME NEepexoaHble pexxiumbl (Hanpumep, npu U3sMepeHun NMKOBON MOLLL-
HOCTU) B KPUTUYECKUIA MEPMOA UCNBITAHUI BaXXHbI U AUCKPETHOCTL 3anucu (00bIMHO pa3 B CEKYHAY) U pasHuLa
BO BPEMEHU MEXY COOTBETCTBYIOLMMU M3MEPEHUAMU TOKA U HANPsXKEHUA (kak npasuno, 0,1 ¢ unu Mexee).

4
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5 HopmupoBaHHasi eMKOCTb

5.1 O6wwune nonoxeHus

[JaHHOe ucnbiTaHue npejHasHa4YeHo AN u3aMepeHus eMmkocTu, A-Y, 6atapeii, akkymynaTopos/Moaynei
npu ux paspsge NoCTOAHHbIM TOKOM. HopMuMpoBaHHasa eMKOCTb AOIMKHA ObiTb EMKOCTbIO 3-4aCOBOr0 pexxuma
paspsaa npu temnepatype 25 °C, ecnu He ykasaHO MHOE U ee 3Ha4YeHune 3aaBNAeTCa U3roTOBUTENEM.

Barapesa gomkHa ObITb paspsikeHa NOCTOSAHHLIM TOKOM, onpeaensembim no dopmyne (2):

C
5= @

A0 KOHeYHoro HanpsxeHus U, s,
rae I3 — NOCTOSIHHbIN TOK, A,
C3 — HOPMMPOBaHHAs EMKOCTb B 3-4aCOBOM PEXMME, YKa3aHHas M3roToButenem, A-y,
U,z — KOHEYHOE HanpshkeHne paspana, ykasaHHoe aAns atoro tuna Garapen, B (cm. Tabnuuy 1).
Onsa HoBbIX GaTtapei, NogBepraemMbiX UCTILITAHUIO HA ONPeAEeneHne eMKOCTH, AONYCKAETCs NPOBEAEHUE
He 6onee 20 UMKNOB ANS AOCTUXEHUSA 3HAYEHUS HOPMUPOBAHHON EMKOCTK. CnbiTaHne Ha onpeaeneHne em-
KOCTM AOIMKHO ObITb MPEeKpaLLeHo Npyu NepBoM LMKIe, Npyu KOTOPOM AOCTUraeTcs 3Ha4YeHne HOPMUPOBAHHOW
eMKoCTU. Batapeun, KoTopble He 4OCTUraloT HOPMUPOBAHHON MOLLHOCTU Ha 20-M UUKNe, He AOSDKHbI MCNOfb-
30BaTbCA AN UCTbITAHUS. [JONONHUTENbHbLIE HOPMUPYEMbIE EMKOCTU, KOTOPbIE HEOOX0AMMO paccMaTpuBaTh
B npuMeHernun K TCA3, — a1o emkocTn 54, 1 4 u 0,5 4 pexxumoB paspsaa. CoOTBETCTBYIOLLME KOHEYHbIE Ha-
npskennst paspsina Uys, Uyy Uyg 5 Anst pexumos Cg, Cy, Cq 5 NpuBeaeHs! B Tabnuue 1.
MpwuMeyaHue — NenbiTaHne no onpeaenernuto emkoctu ansa Ni/MH 6artapei, ncnonbayeMblx AN NpuBefeHns
B ABWxeHne OMI, npuBeAeHO B NPUNOXEHUM A.

5.2 flononHuTenbHbIe TeMNepaTypbl UCNbITAHUA

Ecnun aTo gonyctumo ansa ucnbiTyeMoro Tuna 6arapeu, nonesHo onpeaenuts paboune xapakTepucTuku
TaKKke Npu Temneparypax okpyxatowien cpeabl 45 °C, 0 °C un muHyc 20 °C.

6 JuHamuueckoe UcnbITaHUe onpeaeneHus pabounx xapakTepucTuk
npu paspsge

6.1 OCHOBHbIE NOMOXEHUA

Llenb 9TOro ucneiTaHus — 3agatb YCNoOBUA ANA NONyYEHUA 3HAYEeHUs eMKOCTU BaTtapeun, KoTopas Hau-
Oonee npnbnuxkeHa K AOCTYNHON €MKOCTU B pexxume ucnonb3osaHusa 8 TCOD.

B npunoxenunax TCO3 TaroBble 6aTtapeun 40mkHbl ObITb CNOCOOHLI 06ecnevmBaTh peXxuMbl paspsaa, us-
MEHSIOLLMECS B LUMPOKUX Npeaenax. Mpodunu notpebneHns npu ABMXKXEHUN MOTYT ObITb YNPOLLEHLI MOAENbIO
OOonbLUMX TOKOB ANS pa3roHa, MarbiX TOKOB ANA NOCTOAHHON CKOPOCTM ABUXEHUS U HYNEBOIO TOKa ANS Nepu-
ofoB npoctos. [Npu yuete noasapsaga akkymynsaTopHbix 6arapert BO Bpems TopMoxkeHusi TC (pekynepauum) B
npodub UCNBITAHMS BBOAAT UMNYILC 3apsaa GOnbLUIMM TOKOM.

Temnepatypa ucnbiTaHuii ykasaHa B tabnuue 1.

6.2 3agaHue npoduna LUMKIA UCNbITaHUN 6e3 pekynepauum

OuHamuyeckuin LMKn paspsaa A0mkeH ObiTb NPEACTABNEH NOBTOPSAOLMMUCA MUKPOLMKIIAMU NPOAOI-
KUTENbHOCTBLIO 60 C, KaXAbIN U3 KOTOPLIX COCTOUT U3 TPEX YPOBHEN TOKA:

1) pa3psia TOKOM IpB, B TedeHue 10 c;

2) paspsg TOKOM IpH, B TeyeHue 20 c;

3) Tok I, B TeqeHne 30 ¢ (Cm. pucyHok 1 n Tabnuuy 2).

6.3 3agaHue npoduna LUMKIA UCNbITAHUN C peKynepauuen

OuHamMuueckuii LuKn paspaaa AormkeH ObITb NpeacTaBneH MNOBTOPSAOLMMUCA MUKPOLUKIAMU Npoaon-
JKUTENbHOCTLIO 60 C, KaXXa bl U3 KOTOPbIX COCTOUT U3 YETLIPEX YPOBHENW TOKA:!
1) paspsig TOKOM IpB B TeyeHue 10 c;
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2) pa3paa TOKOM IpH B TeueHue 20 c;

3) 3apsa TOKOM I3p B TeueHwve 5 ¢c;

4) Tok I B Te4eHue 25 ¢ (CM. puCyHOK 2 1 Tabnuuy 2).

M3roToBUTENb MOXET Ha3HaYUTb MakCUMarnbHOE HanpsbkKeHWE, KOTOPOE He AOMKHO NPeBbILAaTbCs BO
BpeMsl UMMynbca Iap.

6.4 OnpeaeneHne AMHAMMYECKUX XapaKTEPUCTUK pa3psaaa

6.4.1 UcnbiTaHne Ha uMkNMpoBaHue 6e3 pekynepauum

JOuHamuyeckasn aktuyeckass eMKoCTb Cquw A4 — 3TO CymMMa KOnMYecTBa 3MeKTpu4ecTsa NoBTOPSIIO-
LLMXCS LMKNOB paspsgoB no 6.2 nosIHOCTbIO 3apsKeHHOW W BblAEMKaHHON No 4.5 GaTapen A0 CHWXEHUS ee
HanpsbKkeHNs po U, /akkymynsrop.

6.4.2 VcnbiTaHWe Ha LMKNUPOBaHMWe C peKynepaumen

OuHamnyeckas paktnyeckas eMKoCcTb Cncbp’ A4y — 3TO CyMMa KONMM4YeCTBa AMNEKTPUHECTBA NOBTOPSAIO-
LLIMXCA LMKNOB paspsaoB no 6.3 MOMHOCTbIO 3apshkeHHOW W BblAEMKaHHON No 4.5 Gatapen A0 CHWXKEHus ee
HaNpsbKeHUs1 40 U, /akkyMynaTop 3a BLIMETOM KOSIMYECTBA SMNEKTPUYECTBA, MOLIEALLErO Ha 3apas Npu peky-
nepayuu.

7 OnHamunyeckoe UcnbiTaHne Ha BbIHOCITIMBOCTb

7.1 OCHOBHbIe NONOXeHUsA

Llenb 8TOro mcnbiTaHMa — onpeaenuTb KONMMYECTBO LIMKIOB paspsaga 40 MOMEHTa, koraa dakrtudeckas
€MKOCTb (Cm, unu C.qqap)’ B COOTBETCTBUU C METOAAMM, ONUCAHHBLIMU HUXeE, cHU3MTCA A0 80 % OT nepBoHa-
YyanbHOW €MKOCTM NPU UCMbITaHuM no 6.2 unu 6.3.

7.2 YcnoBus UCNbITaHUN

OVHaMU4ecKoe UCMbITaHUE HA BLIHOCIMBOCTbL AOFPKHO OCYLLECTBIATLCA C UCMLITYEMbIM 00Pa3LIOM, XKe-
natenbHO YaCTMYHO NOTPYXEHHbLIM B MACAAHYIO UK BOAAHYIO BaHI0. Temneparypa A0ShKHA NOAAEPKUBATLCS
B Npeaenax BENUYMHbI, ONPEAENeHHON ANS ucnbiTanua £ 2 °C, U UMpKynaums Xuakoctu B 6aHe gomkHa obe-
cnevmBatb appeKTMBHOE OXnaXKaeHue akkyMynaTopoB. Temnepatypa UCNbiTaHUM ykasaHa B Tabnuue 1.

Ecnu cdusmyeckme orpaHM4eHUs He NO3BOJAOT UCMONb30BaTh OXNAXKAAIOLME XXUAKOCTN, MOXET ObITb
UCMONb30BaHO BO3AyLLHOE oxna)aeHue. B atom cnyuae, a takke ana 6artapei co BCTPOEHHOW CUCTEMOMN
TENsI0BOrO yNpaBfieHUs1 MPUMEHSIIOTCA Te e YCMOBUS UCNbITAHWNA, KaK B CRy4ae XMAKOCTHOTO ynpaeneHus
TEenmnom.

Bo BpeMs uCnbITaHus, €CNn 3T0 NPUMEHUMO U HEOBXO0AUMO, YPOBEHb MEKTPONUTA AOMMKEH HAXOAUTLCA
B npeaenax, peKoMeHAOBaHHbIX U3roTOBUTENEM.

7.3 UcnbiTaHue Ha UMKNUpPOBaHUe O0e3 pexynepauum

[dvuHamunueckuii LMKN paspsaa AOIKeH ObiTb NpeacTaBneH NOBTOPAIOWMMUCA MUKPOLMKIIAMWU NPoAon-
KUTENBLHOCTLIO 60 ¢ cornacHo 6.2 (CM. pucyHok 1 u Tabnuuy 2).

Pa3psigHble LmKnbl NpOAOIPKAIOT NMPOBOAUTL 40 CHUXKEHUA 3HAYEHUSA ANHAMUYECKOW €MKOCTH, nony4vae-
Mol no 6.4.1 4o 80 % OT 3HaYEHUs, MONYYEHHOIO NPU UCTILITAHUK NO 6.2, NPOBEAESHHOIO Nepea UcnbiTaHuem
Ha BbIHOCIIMBOCTb.

7.4 VcnbiTaHme Ha LIMKNMPOBaHUE C pekynepauuen

OvuHamunueckuii uMkn pa3spsga aomkeH ObiTb NpeacTaBneH NOBTOPAIOWMMUCA MUKPOLMKIIAMU NPOAOS-
JKUTENBLHOCTBLIO 60 ¢ cornacHo 6.3 (CM. pucyHok 2 u Tabnuuy 2).

PaspsigHble LMKNbl NPOAOIMKAOT NPOBOAUTL A0 CHUXKEHUS 3HAYEHUA AUHAMUYECKON €MKOCTHU, Nony4ae-
MO 10 6.4.2 00 80 % OT 3HAYEHMS, MONYYEHHOTO NPU UCMLITAHMM NO 6.3, NPOBEAEHHOTO Nepes UCNbITAHMEM
Ha BbIHOCIIUBOCTb.

7.5 UcnbiTaHue Ha BbIHOCIIUBOCTb

7.5.1 YcnoBua 3apsaaa

3apsa aomkeH ObITb HAaYaT B TedeHue 1 4 nocne npeabiayLlero paspsaa. 3apsa A0MMKEH NPOBOAMTLCA
B COOTBETCTBUU C UHCTPYKLIMEH U3rOTOBUTENSA, KenaTenbHo Takum o6pasom, 4toObl NONHLIN 3apsa batapeu
npoxoaun 3a Bpems He Gonee 8 u.

6



rOCT P MOK 61982—2018

7.5.2 Bbigepxka nocre 3apaga

Mocne 3apsaga 6atapesa gomkHa ObiTh BblAepXXaHa B TedeHue ot 14 40 4 4.

7.5.3 Paspsag

Paspag gomkeH npoBoANTLCA C NOMOLLBLIO UCLITATENBHOIO LUKNA, ONMCaHHOIO B 7.3 unu 7.4.

7.5.4 YacTtoTa umMknupoBaHus

Mo BO3MOXHOCTM Nepuoabl 3apsaa U BbiAEPXKKW AOMKHBI ObITb BbIOpaHbl Tak, YTo6bl MOXHO ObINO Npo-
BECTMW NO KpanHen Mepe ABa Lukna sapaga/paspsaa B AeHb.

7.5.5 MpoBepka eMKOCTH

C perynsipHbiMy MHTEpBanamu 50 UUKIOB AOMKHO NPOBOAUTLCA UCMbITAHUE ONPEAENEeHNsa XapakTepu-
CTUK AMHAMMNYECKOro paspasa B COOTBETCTBUM € 6.2 unu 6.3 aAns 3anucu M3MeHeHns EMKOCTMH.

7.5.6 BoccTtaHoBuTenNbHbIE Onepauuun

MpoBeaeHne BOCCTAHOBUTENBLHOTO LMKIA, YKa3aHHOTO 3aBOAOM-U3roTOBUTENEM, AOMNYCKAETCA C UHTEP-
Banom He meHee 50 uuknos 3apsaa/paspaga.

7.5.7 Kputepuit OKOHYaHUA IKCNIyaTauumn

KoHew cpoka cnyxObl Oyaer AOCTUrHYT TOraa, KOrga eMKOCTb CHU3WTCSl B ABYX MOCNeAoBaTeNbHbIX
uuknax Ao 80 % u MeHee OT 3HaYEHUs1 eMKOCTU, NMONYyYEHHON npu ucnbiTaHum Gatapen no 6.2 unu 6.3 o
NpoBeAEHUS UCTIbITAHUS HA BbIHOCNIUBOCTb.

McnbiTaHWe Ha BbIHOCMBOCTb CHUTAETCS 3aBepLUEHHbIM.

7.5.8 3anucb AaHHbIX

J[omkHbl ObITh 3anMcaHbl CReayloLLMe AaHHbIe:

- paccuMTaHHasa eMKOCTb AN KaXaoro Lukna paspaaa;

- HAKONUTENbHbIE AaHHbIE NO OTAAHHON €MKOCTH;

- AOCTUTHYTOE ObLlee YMCno LMKNOB paspsiaa.

8 WUcnbiTaHua gnsa onpegeneHus paéounx xapakrepuctuk ansa 6C

8.1 O6wune nonoxeHus

MeToabl UCNbITAHWI 3TOFO NYHKTA NPUMEHUMBI K BC, UCNonb3yeMbiM B aKKyMYJISITOPHbIX 9N1EKTPOMOOU-
nax (SMA)*.

CyLUeCcTBYET TPU OCHOBHbIX BUAA UCTMLITAHUA, @ UMEHHO UCMLITAHUA HA ONpeaeneHne SHEProeMKoCTH,
MOLLHOCTU U cpoka cnyxObl. Bce Apyrve ucnbitaHust He ABNSOTCA 06s3aTeNbHbLIMK.

8.2 UcxopHble npeanonoxeHus

[ns Toro, 4toObl UCNbITaHUE AEWCTBUTENBHO OTpaXano nosegeHue Garapen npu akcnnyarauuu B TC,
pexumbl paspsga u pasmep 6arapeu AOmkHbl ObITb TUMUYHBIMKU NpeAcTaBUTENsIMK Tex TC, KOTOpble Haxo-
AATcA B hakTUYECKOW IKCMmyaTauuu B yCnoBusix ropoga. B HacTosiLee Bpemst orpaHuumBatolmm hakropom
B BbiGope Gatapeu, BepoaTHo, ByaeT macca 6atapeu, KOToOpast MOXeET ObiTb pasMeLLleHa Ha TPAHCNOPTHOM
cpeactee. Mpu noseneHnn bonee aHeproemkux 6arapeit orpaHuuMBaloLLUM hakTopoM ANs FOPOACKOro aBTo-
MOGUNA CTaHeT AanbHOCTL Npobera B ropOACKMX YCIOBUSIX UK BPEMS BOXKAEHUS. CneaoBaTenbHo, eCTb ABa
Kputepua ans sBbibopa b6arapeu: BO-NepBbIX, Macca, a BO-BTOPLIX, AanbHOCTL npoGera, ecnu eMKOCTb Npu
AaHHOW Macce Bonee YeM AoCTaTo4Ha, YToObLl 06ecneunTL Tpebyemyio aanbHOCTb. Lindpbl, BoiOpaHHble Kak
XapakTepHble AN rOPOACKOro NPUMEHEHUs], NPUBEAEHbI HUXKE:

CpeaHssa ckopocCTb ABWXKEHUA: 30 KMm/Y.

MoTtpeGnenue aHeprum ot 6arapeun: 100 Br-y/(T-km).

OCHOBHbIE UCTbITAHNA NPOBOAATCA NPU TEMNeparype okpyxatowlen cpeabl 25 °C.

Yka3zaHHasa cpegHsis ckopoctb TC M pacxog aHepruu 6atapen Ha KMNOMETP NPOMAEHHOTO MyTU 9KBU-
BaneHTHbl B cpeaHeM noTpebneHuto MowHocTn or 6arapeun 3 kBT Ha TOHHY macchl TC. Moatomy 6aTtapes ¢
eMKOCTbIO 15 kBT-4 cnocobHa obecneuntb aBmxeHue B ropoge TC maccon 1 T Ha pacctosiiue 150 km.

M p nMedaHne — dakTnyeckne 3Ha4eHUs Macchbl, 0b6bemMa 1 eMkocTH, BeibupaeMble Ana KOHKpeTHoro TC, ByayT
3aBUCETh OT Ljenoro psaa ¢akropoBs, cBssaHHbIX ¢ TC U ¢ NpocTpaHCTBOM, AOCTYMHBIM Ans pasMelleHus BC. B kayecTBe
pyKoBOACTBa A1 Bbibopa akkymynsTopa MOXHO NpeANOXMTb ANl PacCCMOTPEHUS criefyioLLme noKasaTernu:

- MakcuMansHas gons 6arapen ot nonHow maccel TC: 30 %);

- MakcumMansHas jansHocTs npobera, HeobxoaMMOoro Ans ropogckoro asToMobuns: 150 kM.

* Ona cnpasku (NpuMedaHue paspaboTtunka ctanfapra): o TEpMUHOM «aKKyMymSTOPHbIA 3nekTpoMobuns, SMA»
nofpasymeBaeTcs aneKTpoMobunb, B KOTOpoM HBaTtapes SenseTca efUHCTBEHHBIM UCTOMHWUKOM 3HEPrUMN AN ABUXKEHUS.
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8.3 OTanoHHbLIN UCNbITATENbHbIA LUK

8.3.1 OCHOBHOM MUKpPOLMKN paspaga

AHanu3 gnUTenbHOCTM LWAroB AN MUKPOLMKIA U OTHOCUTENbHOW MOLLHOCTM AN KaXAOro Lara no-
KasblBaeT, YTO ANs CPeAHEro paspsaaa MOLHOCTLIO 3 KBT MUMKpPOLMKN AOSMKEH ObITb NOCTPOEH Tak, YToObl Nu-
KOBasi MOLLHOCTb B Luare 15 Gbina 24 kBrt. MonHbin cnncok n3 20 waros, UCTILITAHUA AUHAMUYECKON HArpy3ku
(MOH) Mukpouukna ¢ MakcMmanbHOW MOLLHOCTLIO 24 KBT npuBeaeH B Tabnuue 3. MowHoOCTU npu paspsge
OTMEYEHbI KaK OTpULaTesSIbHbIE 3HAYEHUS.

OTanoHHbIA UCNbITATENbHbIW LMK COCTOUT M3 MUKPOLMKOB, NOBTOPSAIOLLMXCA A0 TeX nop, noka bara-
pes He ByaeT NMONHOCTLIO Pa3psiXKeHa UMM MOKa UCMbITAHWE He 3aBEPLUMTCH MO KaKOW-TO APYron NpuYnHe.

8.3.2 KoppeKTupoBKa LMKIIa C y4eTOM pabounx xapakrtepucTuk aBToMobuns, ecnm Tpedbyercs

MotpebneHne sHeprum TC € BLICOKMMU paboYMMKU XapakTepuCTUKamMu MOXET ObiTb Bbilie, yem TC ¢
HU3KUMKU pabounmm xapaKkTepucTuKkamMu, OGHAKO U3-3a OrPaHUYEHNUsA ABUXKEHUS B JOPOXHOM NOTOKE pasHuua
B NOTpebneHMn sHeprun B HOPMarnbHbIX YCIIOBMAX 3KCNnyaTauuu B ropoge dyaer mana. [ins 1oro, 4tobbl OT-
pasuTb TOT (paKT, YTO BbICOKME paboune xapakrepuctuku TC nAryT 4ONONHUTENLHOM HArpy3kon Ha Garapelo,
Mo COrMacoBaHUIO Mexay usrotoeutenem barapeu u usrotoputeneMm TC MOXeT ObiTb CO34aH METOA, UCTbI-
TaHus Barapen ansi KOHKpeTHoro TC. OndA Toro, 4ToObl CKOPPEKTUPOBATL METOA NOA KOHKPETHbIE TC, HYXHO
cAaenatb M3MEHEHUSI BCEro B HECKOMbKMX Luarax npoduna MUKpoUMKNa, a MMEHHO B wware 15 (MakcumanbHas
MOLLHOCTb paspsga) u B ware 19 (MakcumManbHas MOLHOCTb pekynepawmu), KOTOpble KOPPEKTUPYIOTCA MO
BENUYUHE, HO HE NO ANUTENLHOCTU, A0 3HAYEHUA haKTUHECKON MOLLHOCTM cucteMbl npuBoga TC (cM. Tabnu-
uy 4). Ansa ucneityeMbix BC, npeagHazHa4YeHHbIX A4NA MCNONb30BaHUA B TC C BLICOKUMM pabounmMu xapaktepu-
CTUKaMWU, MUMKOBbIE 3HAYEHWA AOMKHbI ObiTb YBENUYEHDbI, a8 ANA UCNONb30BaHUsl B TC C HU3KUMM XapaKTepu-
CTUKaMU UX MOXKHO YMEHbLUUTb. BenuumHbl M NpoA0KUTENBHOCTL OCTaNbHbIX ONepaumin A0MKHbI OCTaBaTbCA
HenM3MeHHbIMK. [pumMep MUKPOUMKNA, afanTUPOBAHHOIO AnSA ucnbitaHua 6arapen Ha TC ¢ maccon 1 T ¢
BbICOKMMM pabounmMm xapaktepucTukamu, npuseaeH B Tabnuue 4. B gaHHOM npuMepe MakcuManbHas MOLL-
HOCTb cucTeMbl npusoga coctasnsiet 100 kBT, a makcuManbHas MOLWHOCTbL pekynepauuu cocrasnsaet 50 kBr.

8.3.3 BbiGop GaTtapeu u noaroroska Kk NPoBeAEHUIO UCNIbITAHUA

BC, oTeevatowwan obwmm TpeboBaHnam usrotoputensa TC, BkNO4as CUCTEMY yNpaBneHUsi 1 BCNOMOra-
TenbHoe obopyaoBaHue barapeu, A0MKHA ObITb NOAFOTOBNEHA K UCMbITAHMIO B COOTBETCTBUM C UHCTPYKLMAMM
3aBoga-usrotosutena bC, u npoueaypbl NOATOTOBKM AOMKHLI ObITb OKYMEHTUPOBAHLIL. [epen Hayanom uc-
NbITAHMA BCEMU €70 y4aCTHUKaMK AOIHKHA ObIThb TLLATENBHO NPOBEPEHA COBMECTUMOCTb 3NIEMEHTOB ynpasne-
HUA U KOHTPOMA pasnnyHbIX y4acTBylOLMX cucteM, Hanpumep CKY, cuctembl npusoga TC U UCNbITATeNbHOIO
cTeHga B nabopartopuu. batapes AOmKHA HAXOAUTLCA BO BPEMS UCMBLITAHUS B TAKOM MOMOXEHUU, YTOOLI
NOTOKM BO3AyXa U Temneparypa OKpy>KaloLLen cpefbl BOKpYr 6atapeu COOTBETCTBOBANM yCMNOBUSIM, KOTOpbIe
OyayTt Ha TC.

AKKyMynaTopbl U 6atapen Ans UCTbITAHMA MOTYT MPOWTM NOATOTOBKY MyTEM NPOBEAEHUSI HECKOMbKUX
LUMKNOB, YTOObI 06ECneYnTs YAOBNETBOPUTENBLHOE 3HAYEHME Pa3pSAHON €MKOCTH.

8.4 OOwue ycnoBuA UCNbITAHUA

8.4.1 O6wWwuKe nonoxeHus

BC pomkHa ObITe NOMHOCTLIO 3apSHXKEHA B COOTBETCTBUU C MHCTPYKLMSAAMU M3rOTOBUTENS NPU TeMnepa-
Type okpyxatoLuei cpeabl 25 °C. McnbiTaHusa AOMKHbI NPOBOAUTLCS NPU 3TOM XKe TEMMepaType OKpyXaloLen
cpebl, eCny He yka3aHOo MHOE, U NP Tex Xe yCnoBusix 06TekaHus BO3AYLUHLIM NOTOKOM, kak ecnu Obl 6a-
Tapes Haxogunace Ha TC. Pacxoa Bo3gyxa AOIMKEH NOAAEPXKMBATLCA BO BPEMS paspsga, HO He BO BpeMsi
3apsga. Cucrtema TeEpMOKOHAULIMOHUPOBAHUS, MATAIOLLAACS OT BaTtapeu, AOrDKHA ObITb aKTUBHOM, €CNu 3TOro
TpebyeT koHCTpyKuma BC. Ecnu ana nutanusa CKY ucnonb3yercs BHELUHWIA UCTOUHUK NUTAHUA, 3HEPrusi, Nno-
TpebneHHasi 3 9TOro UCTOMHUKA, AOMKHA ObITh 3anMcaHa n 00bsIBNEHa.

Hanpsi>keHus npu pabote, B TOM YACNE MUHUMANBHOE HaMPSHKEHUE NMPU pa3psae U MakCUMManbHOE Ha-
npshkeHne npu 3apsae, AoMKHbI ObITb 3anMCaHbl A4NA KaXKA0r0 MUKPOLIMKIA UCTIbITAHUSA eMKOCTU BaTapeu Ha
NPOTSHKEHUM BCEN NPOrPaMMbl UCTILITAHUI CPOKA Cry>Obl (CM. 8.4.3). 3T 3Ha4YEHUA AO0MKHBI ObITh 0O6BABNE-
Hbl KaK AnanasoH pabo4ynx HanpspkeHUin Ana MUKPOLMKNA.

OueHb Manoe Yncro TArOBbIX aKKyMYMNSATOPHbIX BaTapen, UMEIOLLIMXCA B HACTOALLEE BPEMSA NN HAX0AS-
LUMXCA B cTagmm pa3paboTku, OyayT BOCMPUHUMATb HEMPEPbLIBHbIE CUMbHbIE BO3AEcTBUA 6e3 yuiepba. B aTux
ycnoeusaAx BC sawmuweHa ¢ nomowwbio CKY. Llenbio ncneitaHuin, onMCaHHbIX HWXKE, ABNAETCA onpeaeneHune
rpanuy, pabotbl 6atapeun, HaknagbiBaembix CKY npu ycnoBusx, kotopele cama BC HE MOXET NPUHATL. 3TO
noaYepKUBaeT BaXHOCTb TPebOBaHWA TOYHOTO M HAaAEXHOro B3aumoaeiictaua mexay CKY u cuctemamu TC,

8



FOCT P M3K 61982—2018

NOCKOSIbKY B HEKOTOPbIX CryyasiX BCEro HECKOMbKO MMHYT 9KCTPeManbHOM 3KcnryarauuM MOoryT NpuBecCTH K
Heobpatumomy nospexaeHuio bC.

[onyctumo ucnonb3oBaHMe CpeAHero pacxoga Bo3ayxa 4yepe3 barapelo, a He M3MEHeHWe MOoToKa B
COOTBETCTBUM C PaCUHETHOM CKOPOCTbIO TC. PekomenayeTcs, 4ToObl BO BPEMS UCMILITAHUS MCNOMb30BAancs no-
CTOSIHHbI pacxo/l BO3Jlyxa, COOTBETCTBYIOLLMIA cpeaHen ckopocTu asmkeHus TC 30 km/u.

8.4.2 OnpepeneHue 3HeproeMKoCcTH 6arapeun

OHeproemMKkoCcTb Barapen usmMepsieTcs C NMOMOLLbIO 3TANOHHOTO UCMLITATENBHOIO LMKNA, OMUCAHHOIO
B 8.3. BC gomkHa ObITb MCMbITAHA HEMPEPLIBHBIM MOBTOPEHUEM OCHOBHOIO MUKPOLMKIIA pa3paaa npu corna-
COBaHHbIX YPOBHSIX MOLLHOCTU. McnbiTaHUe npekpawaeTca no 3asepLUeHU MUKPOLIMKNA, B KOTOpOM Barapes
yXXe He B COCTOSIHMM 0BecneunTb He0OX0AUMYIO MOLLHOCTb, UK KOFfAa pa3psaj OCTaHaBNUBAETCS NO KOMaHAe
CKY. MpuunHbl NpekpaLleHus UCTbITaHUS AO0IMKHbI ObiTb OTMEYEHb! B MPOTOKOMNax ucnbiTaHui. Bo spems uc-
NbITAHMIA HEOOXO0AMMO NPOU3BOANTL HEMPEPBLIBHYIO 3anNUCb HanpsxeHusa BC. [lomkHbl ObITh 3aperncTpuposa-
Hbl M 3a[1€KINapUPOBaHbl KONUYECTBO LIUKITOB NPU NPOBEAESHUU UCTILITAHUI, 00LLEee KONMMYEeCTBO MUKPOLMKIIOB,
obLuee konM4ecTBO dHeprum, Br-u, otaaHHOe GaTtapeel Npu cTaausax paspaaa, u obLee KonM4ecTBo SHEPrum,
BTy, noNy4YeHHOE €10 NPU UMUTALIMKN PEKYNEPATUBHOIO TOPMOXXEHUA. SHEPTrOEMKOCTb BaTapeun AomkHa ObiTb
00bSBNEHA B YUCTOM BUAE, T.€. KaK pasHuLa Mexay oOLmM KONMYeCTBOM SHEPIUM, MOLeALUel Ha pa3paa u
00LLMM KONMUYECTBOM JHEPIUM, MOLLEALLEN HA PeKynepaTUBHbIN 3apsaa.

CKY moxeT npekpaTuTb LMKIm Ha2 OCHOBaHUM 3HA4YEeHUI OTAAHHON €MKOCTU, TEMNEPaTypbl, HaNPSXXEHNA
UMK Kaknx-nmbo Apyrux NPUYMH, CBA3AHHLIX C 0NrOBEYHOCTLIO 6aTapen unu ee 6e30NacHOCTLIO.

8.4.3 HayanbHbIi noKasaTtesib 3HeproeMKoCTHn

Ana ycTtaHOBNEeHUA COOTBETCTBUA U3MEPAEMOI €MKOCTU, Nocne npeaBapuTENbLHON NOATOTOBKM HOBOW
BC, AomkHbl ObITb NPoBEeAEHbI 10 3TANOHHBIX UCMLITATENbHBIX LMKMNOB C 4aCTOTOW OAUH LMK B CYTKU. Yuctoe
KONMYECTBO OTAAHHOW 3HEPruu PEerucTpUPYeTCa Ha Kaxaom U3 10 LUMKNOB, NPU 3TOM YUCTasA IHEPrUNA, OTAaH-
Has Ha nocrnegHeM uukne, AormkHa ObITb 3anucaHa u 06bABNEHA Kak HavanbHasn SHEProeMKOCTb.

8.5 UcnbiTaHuAa Nno onpeneneHuIo cpoka CRyXobl

Ana onpegeneHns cpoka cnyx0Obl Darapen ucnonb3yloT NPOBEAEHWUE STANOHHBLIX WUCNbITATENbHbIX
uuknos. barapesa fomkHa paspspxkarbcs 4o otaaqum eo 80 % OoT cBOei HaYanbHON 3HeProemMKOCTU MNU A0 KOH-
La Mukpouukna, B kotopomM otaaercs 80 % aHepruu. 3atem, B npegenax 1 u nocne paspsaa, barapes AomkHa
HayaTb 3apskaTbCs. Paspsag AomkeH ObiTb HaYaT B TedeHue 1 4 nocne 3aBepLUeHUsa 3apsaa.

Ha4ano pa3spsga MOXeET ObiTb OTMOXEHO ANS TOro, YtoObl BAUCATbCA B HOPMArbHbLIA PEXUM paboTbl
ucnbiTaTensHoOM naboparopuu.

Yepes kaxable 50 LUMKknNoB onpeaensiorT 3HEProeMKoCcTb 6arapen ¢ NOMOLLILIO KOHTPOMbLHOIO Uukna. 310
No3BONUT onpefenuTb hakTuieckoe coaepXaHuwe sHeprum 6atapen U NPoBOAUTL U3MEPEHUE APYTUX napa-
MeTpoB. Bo Bpems 9TOro ucnbITaHMsi AOMMKHA BECTUCH HEMpepbIBHAsA 3anucb HanpsbkeHusa BC, npuyem Tak,
4106kl BbINM ONpeaeneHbl u apyrue napameTpbl BC. [lomkHbl ObITb 3anucaHbl U 06bABMNEHbI 06Llee Konuye-
CTBO MUKPOLMKIIOB, 06LUee KonuyecTso aHeprum, Br-u, otaaHHoe Gatapeeii npu ctagusix paspsga, u obuiee
KONMYeCTBO 9Hepruu, BT-4, nonyyeHHoe el Npu MMUTALMKU pEKynepaTUuBHOIO TOPMOXEHUS.. COBOKYMHOCTb
9TUX AaHHbIX AAET SHEProeMKOCTb BaTtapeu Ha AAHHOM 3Tane nporpaMMbl UCTILITAHUIA ONpeaeneHus cpoka
cny>xobl.

Ecnu TpeGyeTtcs, cpasy ke nocne nonHoro 3aBepLUEHUst KOHTPONBLHOTO LKA AONYCTUMO UCMOMb30BaTh
npoueaypy BOCCTAHOBUTENbHbLIX ONepaLyi.

McneiTaHWe nNo onpegeneHuio cpoka Cnyobl NPeKpaLLaioT, Koraa KONMYeCTBO OTAAHHOW 3HEPTUU CHU-
aetca A0 ypoBHA Huxe 80 % 3HayeHUs HayanbHOW SHEProeMKOCTU. YMCNO 3TaNOHHLIX UCMbITaTeNbHbIX
LUMKNOB AOMKHO ObITh 3anncaHo U 06bsBNEHO Kak CPpokK cny0bl 6arapeu.

MHTepBanbl Mexay KOHTPOMbHbIMU UCMLITAHUAMU MO ONMPEAENEHUI0 SHEProOeMKoCcTH Gatapen MoryT
ObITb U3BMEHEHbI TakUM 06pasom, UToObl AaTb NPUONM3UTENLHO 10 TaKUX UCTILITAHUM B TEYEHUE 0XUAAEMOTO
cpoka cny0bl 6aTapeu.

8.6 OnpeneneHue MakCMMaribHOW MOLLHOCTH M CONPOTUBNEHUA GaTapen

MakcumManbHas MOLLIHOCTb, KOTOPYIO MOXET obecneuntb Gatapes, onpeaensaercs, Ans uenen Hacros-
LIero cTaHaapTa, Kak MOLLHOCTb, MPU KOTOPOM TOK Pa3psiia Bbi3bIBAET CHUXEHUE HANPSDKEHMA HA KNemMmax
Garapeun 0o 2/3 OoT HaNpsHKEHUSA Pa3OMKHYTON Lienyu. 3HaYeHne MakCMmarbHOW MOLLHOCTU U CONPOTUBNEHUA
Garapen paccHuTLIBAETCS UCXOASl U3 3aMEPOB HAMPSDKEHUS U TOKA BO BPEMS UCMILITAHUS NO ONPEAENeHunIo
cpoka cny>x0bl NP U3MEPEHUN IHEPrOEMKOCTU MYTEM 3anMCU 3HAYEHUI HANPSHKEHUA U CUMbI TOKA B KOHLIE 14
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n 15 waros Tabnuupl 3 unu Tabnuupl 4. Ons Lenen HaCTOALLEro pacdeTa CONnpOTUBREHUE NPU paspsae U Ha-
npsiKeHWEe pasOMKHYTOM UenU AOMiHbI ObITb paccUUTaHbl MCXOAA U3 pasHULbl 3HAYEHUN TOKA U HanpshkeHns
B 3TUX ABYX TOYKaX, MPUYEM NPEANoNnaraeTcs, Yto CONpPOTUBMIEHME NPU paspsaae fIMHERHO B AuanasoHe oT
HYNEeBOTo 3HAa4Y€HUA TOKa A0 TOKA MaKCUMarbHOW MOLLHOCTM.

Conportusnexue 6arapeu onpeaensietcs no coopmyne

_Unu-Us

Re
Iis — 14

©)

HanpspkeHue pa3oMkHYTOR Lenu onpeaensetcs no opmyne
Unpy =U14 +114 -Re- @
Tok, TpeByeMbIit Ans CHWKEHUS HaNPsbkeHus 0 2/3 UHPLL onpeaensetca no popmyne

_ Ynpy 5
MM 3Re 5)

U MakcuMarnbHasi MOLLHOCTb pacCYUTbIBAETCS MO chopmyre

2Uphp ¥/,
Fuaxe. = %' 6)

rae Rg — pac4eTHoe conpoTuenenne Garapeu,
UHPH — pac4eTHOE HanpshKeHWe PasoMKHYTON uenu barapeu;
Ly — PACHETHBIN NUKOBLINA TOK NPU MaKCUMAaIbHOW MOLYHOCTH;
Pyjakc. — PacyeTHas makcumanbHas MOLLHOCTL Gatapew.
PacueTHOe conpotusneHue batapeun, pacHeTHOe HanpshkeHUe Pa3oMKHYTON LIENM U pac4eTHas MaKkcu-
ManbHas MOLLHOCTb BaTapeun AoMmkKHbI ObiTb 0OBABNEHLI B pe3ynbrartax.

MpuMeyaHune — 3Tn BaxHble NapameTpbl 6aTapen onpeaensaoTca No oTHOWeHUIo K TpebosaHusamM TC. Onpe-
AeneHne UCTUHHOA MaKkcUMarnbHOA MOLLHOCTU 3KCMeprUMeHTarnbHLIM MyTeM MOXET Bbl3BaTb Neperpy3ky HeKOTOpbIX KOM-
NOHEHTOB GaTapew 1, Kak NpaBuo, He ABMAETCH HEOOXOAUMBIM.

8.7 OnpepgeneHune cNOCOGHOCTU NONYyYeHUA U COXPaHEHUA 3apaaa

8.7.1 3ddpekTBHOCTL 3apsna

8.7.1.1 3hheKTUBHOCTb 3apsifa Npu HOPManbHOM SKChyarauuu

S deKTUBHOCTL 3apsaaa BLIYMCIIAETCA NyTEM 3anUCK dHEPruK, NOCTyNUBLLEN B Garapelo, u aHepruwm,
oTAaHHoI Gatapeeii Npu ee pa3psae BO BpeMsi Kaxioro uukna sapsaa/paspsaa, unu BblGpaHHbIX LUKIOB 3a-
psga/paspsfga nporpaMmel UCNbITAHUSA ONpeaeneHns cpoka cnyxobl 6arapeu. Uamepenue acgekTuBHOCTH
3apsga OOMKHO BKMOYaTh NOTEpM, CBA3aHHbIE C ucnonb3oBaHuem CKY, ecnu TtakoBas ucnonb3yercs. OHO
JOIMKHO TalkKe BKIIOYATb NOTEPU, CBA3AHHbIE C MIOOLIMK onepauusMm No 06CNYXMBAHUIO UMK BbIPABHUBALO-
LUMMU 3apsaamMu, HeOOXOAUMBIMU B XOA€ NPOBEAEHUS UCTILITAHUA NO ONPEAENEHUIO CPOKA CNyXObl.

SdpdekTuBHOCTL BaTapen pacCcUMTLIBAETCA U3 KONMMYECTBA SHEPTUK, NOCTYNUBLLENH B 6aTtapelo, u sHep-
rMu, NONYYEHHOI OT Hee, U OOBLABNSETCA ANA KaXKAO0ro UCMbITAHMA eMKOCTU BaTtapei, NPOBEAEHHOrO B XoAe
MCNbITAHUA NO ONPEAENEHNIO CPOKA CNYXObI.

SdpdekTUBHOCTL 3apsAaa MOXET ObITh onpeaeneHa Ans pa3psaa 40 APYrUX CTENEHen 3apsKeHHOCTH
(C3) (hanpumep, 80 % rny6uHbl paspsaa ('P)). OgHako aAna nonyyYeHus Takux AaHHbIX noTpebyeTca npose-
heHne oTAEeNbHbIX UCTIbITAHUN.

Ecnu Tpebyertcs, BO BpeMs 3TOro UCNbITAHUS MOXET ObITb U3MepeHa Tarke 3hPEKTUBHOCTL 3aPSIHONO
yCTPONICTBA, XOTS 3TO U BLIXOAMT 32 PAMKU HACTOSALLErO CTaHaapra.

8.7.1.2 BbICcTphIii 3apsag

BC pomkHa ObiTb paspsbkeHa A0 KOHLA MUKPOLIMKIIA, HA KOTOPOM SHEProeMKOCTb YMEHbLUAETCSl Ha
60 % oT HayanbHOro 3Ha4eHus, T. €. 8o 40 % C3, nocne 4yero oHa noasepraercsa obicTpomy 3apsgy Ao 80 %
CS3 B COOTBETCTBMM C MHCTPYKLMAMU M3rOTOBUTENSA Barapen. 3arem NPOBOAAT paspsa NO STANOHHOMY LMKy
DO COCTOAHUSA MONHOTO pa3spsAa, a NonyvyeHHoe OT 6arapen KOnNMYEeCTBO SHEPrMU UCMOMb3YIOT ANS OLEHKU
appekTuBHOCTM OLICTPOro 3apsaaa. Cnocob OLICTPOro 3apsaa, KONUUYECTBO SHEPTMU, BO3BpALLEHHOW GaTtapee
BO BpeMs ObICTPOro 3apsga U dHEProeMKOCTb AOSKHbI ObITb J0KYMEHTUPOBAHDI.

10



FOCT P MOK 61982—2018

Mcneiranue ansa onpeaenenus cnocodHocTu BC k NpuHATUIO BbICTPOro 3apsiaa MOXET ObITb NPOBEAEHO
Ha noacucteme nonHoi BC. MNoacuctema Barapen AomkHa OblTb NOATOTOBMEHA TaKMM e 00pasom, Kak u
nonHasa BC, n ansa Hee gomkHa ObITb NOATBEPXAEHA HaYanbHas 9HEPrOeMKOCTb.

8.7.2 McnbiTaHMA HA YaCcTUYHbIE paspaabl

BC pgomkHa ObiTb paspsbkeHa A0 KOHLUA MMKPOUMKIA, HA KOTOPOM 3HEProeMKOCTb YMEHbLLUAETCA Ha
20 % OT Ha4YanbHOro 3Ha4eHus, T. €. 0 80 % C3, nocne 4Yero oHa nogeepraeTcs 3apsaay 00bl4HbIM CNOCOGOM.
370 UcnbiTaHMe AO0MKHO ObITb MOBTOPEHO B 00LLEN CNOXHOCTKU 20 pa3 co CKOPOCTbIO OAUH LMK UCTbITAHWUIA
B AeHb. 3aTeM U3MepsIoT eMKoCTb BaTapen no 8.4.2. Mony4yeHHoe 3Ha4YeHne eMKOCTU PErncTpupyroT n 06b-
ABNAOT. UTOObI OLEHNTL PE3ynbTaThl BOCCTAHOBMEHUS €MKOCTU, UCTbITAHME ONpeaeneHus eMKocTn B6atapen
MOXET MOBTOPATLCH A0 5 pas. B 3TOM cnyyae emMKOCTb, MBMEPEHHAasA B KaXAOM UCMbITAHUW, JOIKHA ObiTh
3anucaHa u oobsABneHa.

3TO ucnbiTaHne, ecnu TpedyeTcs, MOXET ObITb NOBTOPEHO, ucnonb3ya 50 % C3 kak I'P.

B HekoTopbix BC npu npoBeaeHnn Ha NOCTOAHHOW OCHOBE YaCTUYHbLIX Pa3psiaoB Yepes perynspHole
NPOMEXYTKN BPEMEHU MOXET NOTPeboBaTLCA NPOBEAEHME BOCCTAHOBUTENbHbIX LMKMOB. B aTOM cny4yae nc-
nonb30BaHME BOCCTAHOBUTENbHbIX LIMKITOB A0IXHO ObITb 00BABNEHO U I'IO}J.pO6HOCTI/I nx nposeaeHunsa aOormKHbI
ObITb 3aNUCaHBbI.

McneiTaHue ans onpeaeneHnsa nocneacTBui YaCTUYMHOTO Pa3psaaa MOXET ObITb CAENAHO Ha NOACUCTEME
nonHon BC.

8.7.3 N3mepeHue camopaspsaga

BC pomkHa ObiTb NOMHOCTLIO 3apskeHa B OObIMHOM PEXUME, 3aTEM €€ BbiAepKUBAlOT 6e3 noakmoye-
HWUS K BHELLHUM UCTOYMHMKaM NUTaHuA B TedyeHne 30 AHEN Npu 9TarloHHON TEMMepaType OKpY>KaloLLen cpeabl
(25 °C). Nocne 3Toro M3MepsIoT SHEPrOEMKOCTb N0 8.4.2 1 pesynbraTbl PErMCTPUPYIOT. MoTepu sHeprum 4Omk-
Hbl ObITb 3a8BMNEHbI Kak NOTEPU BCNEACTBME camopa3psaaa B NeEpUo NpocTos.

Ons namepeHus HeBOCCTaHaBNMBAEMbIX MOTEPL NPU camopaspsae MOMHOCTLIO 3apsxkaloT BC u onsATb
paspspkatoT no 8.4.2 npu 3TanoHHON Temnepartype oKpy»xatLei cpeabl. [oTepn a3Heprun gomkHbl ObiTb 3a-
AABMEHbI.

Bo3moxHO, 4TO AN nogaepkaHusi Gatapen B pabovem cOCTOsiHUM Oyaer HeobxoaumoO BHeELUHee
YyCTPONCTBO. B 3TOM cnyyae notpebneHue 3Heprum 3TUM YCTPOMCTBOM JOIHKHO ObITb BKIMOYEHO B pacyeT
camopaspsgaa.

3TO UCNbITAHME MOXET NPOBOAUTLCH ANS APYrMX NEpUofoB BbIAEPXKKM U MPU APYrUX Temneparypax
oKpy>aroLLei cpeabl. MNpeanoyTuTenbHble 3HAYEHUS ANA anbTepHaTUBHbLIX NEPUOAOB BbIAEMKKU — ABa AHA
W NATb AHen. MpeanouTuTenbHbIE 3HAaYeHUA ANs anbTepHATUBHLIX TEMNEpaTyp OKPYXatoLero Bosgyxa npu
Bblaepxke — MuHyc 20 °C u +40 °C. Ecnu ucnbitaHne Ha camopaspsag AOSMKHO NPOBOAUTLCA NpU ansrep-
HaTMBHbIX TEMMepaTypax OKpY>XaloLlen cpeabl, BHa4ane AomkHa ObiTb YCTAHOBNEHA €MKOCTb BaTtapeun npu
Takux Temneparypax, nyTeM NPoOBEAEHUS UCNbITaHWUI, ONUCaHHbIX B 8.4.2 1 8.4.3, npu aTux Temneparypax.

McnbiTaHne no nsmepeHuto camopaspaga BC moxer ObiTb NPOBeAEHO Ha noacucteme nonHon BC.
B atom cnyyae, nobas gononHuTenbHas Harpy3ka Ha 6aTtapeto gomkHa ObiTb CMOAENMpPOBaHa n macLTabu-
poBaHa, 4Tobbl UMETE BO3MOXHOCTb NEPEHECTU AAHHBIE HA NONHOpPa3MepHyto BC.

8.8 OkcTpemarnbHble peXXuMbl IKCnsIyaTauum

8.8.1 HenpepbiBHLbIN pa3pan npu MakCUMaribHOW MolwHocTu TC

TC B HEKOTOPLIX YCIOBUSAX MOXET paboTaTb HEMPEPbLIBHO HA BbICOKOW MOLLUHOCTU. Mpumepammn Takux
PEXUMOB ABNSAIOTCS NPOAOIMKUTENBLHLIA NOABEM B rOpy Mnu anutenbHas OykCMpoBka Apyroro asTomobuns
(vnn oBa cny4vas COBMECTHO).

Batapes gomkHa ObITb NOMHOCTLIO 3apsXKeHa B 0ObIMHOM PEXUME U 3aTEM pa3psKeHa Ha MakCcumarb-
HOM YPOBHE MOLLUHOCTU CUCTEMbI TC, yCTAHOBNEHHOM ANS NPUMEHEHUS B NPOBEAEHUMU STANOHHOrO LMKna
(cm. 8.3.2). 3Ha4YeHMA TOKa U HaNPSXKEHUS AOMKHbI HEMPEPbIBHO MKCMpPOBaThLCS. CnbiTaHue npekpailator,
Koraa aocturaeTcs noboe u3 npefernbHbIX 3HAaYEHUI, YCTAHOBINEHHbIX U3rotosutenem 6arapeu. MNpu ncnbl-
TaHWUU PErMCTPUPYIOT BPEMS, B TEYEHUE KOTOPOrO MOXET ObiTb MCMOMNb30BaHA MaKCUManbHas MOLLHOCTb W
KpuBasi MOLLIHOCTL/BpeMs, gonyckaemasn CKY, ecnu elo gonyckaercst npoaomkeHne paboTbl HA NOHMMXKEHHOW
MOLLIHOCTH.

8.8.2 3apsan npu MakCUMMaribHOW 3HePrumn peKynepauum Kak (yHKUUA CTeNeHU 3apsiKeHHOCTH

Mpwu akcnnyataumn TC B ropoae, Kak Nnpasuno, He JONYCKalT BbICOKMI YPOBEHL MOLLHOCTM pekynepa-
U1K, 3TO TOT HEOBA3aTENbHLIN Cry4an, Korga aBToMobuns BYKCUPYIOT UK OH UCNOMb3YeTCs, YTobbI AobpaThb-
cs1 40 unu n3 ropoga. OBbIMHO HauxyaLume yCnoBuma Npu akcnnyartauum — korga 6arapesa Heobxoguma, 4tobbl
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MPVHATL MaKCMMasibHYl0 MOLLHOCTb pekynepauunm B COCTOSHMM Bbicokoii C3. Ecnm npucytcteyeT CKY, 1o
OHa [l0/hKHa NpensaTCTBOBATb TAKOW BO3MOXHOCTW NMyTeM Mojaun curHana ans cuctems! npusoga TC, yuTo6bI
YMEHbLUNTL MOLLHOCTb, Mogasaemylo A8 pekynepauuu. MNpexae yem nbiTaTbCA MPOBOAUTL Takoe MUCrbiTa-
Hue, nsrotoeuTenb TC AO/MKEH 6blTb 0O3HAKOM/IEH C TpeboBaHuAMYK conpsixeHus BC v npusoga.

[na npusegeHns BC po tpebyemoii P (0 % nam MUHMMaIbLHOTO 3HayeHus, fonyckaemoro CKY, 25 %,
50 %, 75 % wnv makcumanbHO gonyctumoro CKY 3HayeHus) UCMosb3ylT 3TaUIOHHbIA paspsg. 3atem BC
B TeueHne 15 MWH nogsepratT MakCUMasbHOW MOLLHOCTV pekynepauuv npyu TOPMOXEHWUMW, YCTaHOBEHHO
0N NPYMEHEeHNs1 B NPOBEeAEHUN 3Ta/IOHHOrO umkna (cMm. 8.3.2). 3Ha4YeHuss Toka U HanpshkeHus AO/MKHbl He-
NpepbIBHO (PrKCMpoBaTLCA. VIcMbiTaHne npekpawaoT, korga gocturaetcs /moboe n3 npefesbHbIX 3HaYeHui,
YCTaHOBJ/IEHHbIX U3roTOBUTE/IEM GaTapeu.

Mpy ucnbiTaHM PErncTpupyIOT BPeMsi, B TEUEHNE KOTOPOro MOXET ObiTb UCMO/b30BaHa MaKcUMasibHas

MOLLHOCTb peKynepauuy 1 Kpueasi MOLLHOCTb/BpemMsi, gonyckaemasi CKY, ecnu eto fonyckaeTcs npoaoske-
HWe 3apsfa Ha MOHWXEHHOW MOLLHOCTU.

[OuHaMuyeckuii npothunb paspsiga 6e3 pexkynepawmm

Paspsag
p oo Bpewms, ¢
20 40 60 80 100 120
3apag
PucyHok 1 — Mpodnnb ncnbiTaHus 6e3 pekynepauum
[vHamunyecknini pexum paspsga ¢ pekynepaumei
Paspsg,
0 0 __| Bpems, ¢
© 2o 40 60 80 100 120
3apsag

PucyHok 2 — Tpodunb UCAbITAHUA C pekynepauueit



Tabnuuya 1— Cnucok napaMeTpoB YCNOBUIA UCMLITAHUS
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MapameTtp CK Ni/Cd Ni/MH Na/NiCI2

HoMuHanesHoe HanpsxeHue U, B 2,0 1,2 1,2 2,6
KoHeuHoe HanpsxeHue npu paspsge ToKoM Iy Us B 1,68 1,0 1,0 2.2
KoHeuHoe HanpsixeHue npu paspsge TokoMm I Ugs B 1,7 1,0 1,0 2,2
KoHeuHoe HanpsbkeHue npu paspage TOKoM I Uy, B 1,6 1,0 1,0 1,7
KoHeuHoe HarpsbkeHne npu paspsiae TOKOM Ig 5 Ups B 1,5 0,9 0,9
OTanoHHas TeMnepaTypa oKpyXatoLlen cpeabl T, °C 25 25 25 25
A — TemnepaTypHasi KoppeKuus 54 0,006 0 0 0
A — TemnepaTypHas KoppeKLms 3y 0,0065 0 0 0
A — TemnepaTypHas Koppekuus 14 0,007 0 0 0
A — TemnepaTypHasi KoppeKuus 0,54 0,01b 0 0 0

@ BHaYeHWs HanNPsXKEHWA, UCTMONb3yeMbIX B UCMbITAHUW YCTaHaBMMBAETCA U3rOTOBUTENEM.

b Cm. M3K 60254-1.

Tabnunuya 2— Cnucok napameTpoB 3apsga/paspaga
MNapameTp CK Ni/Cd Ni/MH Na/NiCl2

Pa3psag umnynbscomM 6onbLUIoro Toka IpB, A 5,2 x I3 5,2 x Iy 5,2 %13 52 %1y
Pa3psg umnynscoM Manoro Toka IpB, A 1,3 x13 13 %15 13 x5 1,3x13
MMnynbc pekynepaTuBHOro sapsiga Isp, A 26 x1Iy 26 x5 26 x1I3 26 x1Iy

2 BHaueHusn HanpsXXEHWRA, MCNonb3yeMblX B UCMbITAHUW YCTaHaBNIMBaETCA U3rOTOBUTENEM.

Tabnunuya 3 — Cnucok 3HadeHuid OH ansa ogHOro MmMkpoLukna, B KOTOPOM MUKOBas MOLLHOCTbL paBHa 24 kBT

Lar OnutenbHoCTb, C© MowyHocTb, % MoLyHocTb, KBT Lar OnuTenbHOCTb, © MoLyHocTb, % MoLyHocTb, KBT
1 16 0,0 0,0 11 12 -25,0 -6,0
2 28 -12,5 -3,0 12 8 12,5 +3,0
3 12 -25,0 -6,0 13 16 0,0 0,0
4 8 12,6 +3,0 14 36 -12,56 -3,0
5 16 0,0 0,0 15 8 -100,0 -24,0
6 24 -12,5 -3,0 16 24 -62,5 -14,7
7 12 -25,0 -6,0 17 8 25,0 +6,0
8 8 12,5 +3,0 18 32 -25,0 -6,0
9 16 0,0 0,0 19 8 50,0 +12,0
10 24 -12,5 -3,0 20 44 0,0 0,0

chnydvasx orpaHuymsateca CKY

3HayeHus, BbiAeNaeMble Ha pekynepaTuBHYO MOLLHOCTb, COOTBETCTBYET Npodusnto mowHocT MOH. Ansa npe-
[LOTBpaLLeHNsl 3HauUTENBHOro nepesapsiza aktudeckas MOLHOCTb, NojaBaemas Ha 6aTapeto MOXET B HEKOTOpbIX
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Tabnuuya 4 — Cnucok 3HadeHuin MOH anga ogHoro mukpouukna, agantuposaHHoro Ansa TC ¢ BEICOKUMMW pabovnmu
XapakTepuctTukamm

Lar OnuTeneHocTb, © MoLyHocTb, KBT LWar OnuTenbHOCTb, © MoLyHocTb, KBT
1 16 0,0 1" 12 -6,0
2 28 -3,0 12 8 3,0
3 12 -6,0 13 16 0,0
4 8 +3,0 14 36 -3,0
5 16 0,0 15 8 -100,0
6 24 -3,0 16 24 -14,7
7 12 -6,0 17 8 6,0
8 8 3,0 18 32 -6,0
9 16 0,0 19 8 +50,0
10 24 -3,0 20 44 0,0
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MpunoxeHne A
(o6sa3aTenbHoOE)

MeToa ucnbiTaHuii ansa Ni/MH 6atapelii, ncnonb3yemMblX AN ABUTaTENE TMEPUAHBIX 31EKTPUYECKNX
TPaHCMOPTHbIX CPEACTB

A.l O6lue NonoxXeHus

B HacTosLLeM MPUIOKEHUN NPUBOAWTCA ONvcaHve nokasartesneil U METOAVK UCTIbITaHWIA XU3HEHHOTO LKA HUKe/b-
MeTannornapuaHbix 6atapeli (akkyMynsTopos), NpUMeHseMblx Ansa gsuratenein M

B HacToswem npunoxenun nog Ni/MH 6atapesmy nogpasymeBaloT repMeTUYHblE HUKENb-MeTaslorngpuaHbie
6aTapen: 310 repmeTUyHbIe 6aTapen, KOTopble UCMOMb3YIT FMAPOKCUL, HUKENS Ha NONOXUTESIbHOM 3M1eKTPoAe, Chnias,
CMOCOGHBIV yaepXnBaTb BOJOPOA Ha OTPULATENbHOM 3/1IEKTPOAE W BOAHBIN PacTBOp LUenoun (efkoe kaaum), B KayecTse
anekTponuta. FepmeTuyHble 6atapen — 370 Takme GaTapen, KOTOopble MOTYT MOAAEPXMBATb repMeTUUYHOe COCTOsIHWME Y
He BbIAENATb a3 Win XUAKOCTb Mpy 3apsge v paspsfe B npefenax TemnepaTypHOro AuanasoHa, ykasaHHOro M3roToBu-
Tenem. 3Tn HaTapen MCMoMb3ylT MexaHW3M pekoMb6uHauuM Kucnopoga ANn1s npefoTBpalleHnst onacHOro BO3pacTaHus
BHYTPEHHETO AaB/eHus.

A.2 O6LMe ycnoBus UCNbITaHU

A.2.1 TemnepaTtypa ucnblTaHus
Ecnn He onpefeneHo nHaye, nepef KaxabiM WUCTMbITAHMEM akKyMy/AaTop win 6aTapes [O/HKHbI ObiTb BblaepKaHbl
npv Temnepartype WCnNbiTaHNA B TeYeHNe BPeMeHU, YkasaHHOro B Tabnuue A.1.

Tab6nuua Al — TemnepaTypa 6arapen 1 Nepuoj BbiAEPXKN A0 HaYana ucnbiTaHus

Temnepatypa 6atapeu Mepuog BbIAEPXKM A0 Hayana TemnepaTypa 6artapeu Mepvof BbIAEPXKN A0 Havana
B Hayane ucnoitTanus, °C ncnbiTaHna, 4 B Havane ucnbiTaHus, °C ucnbliTaHua, 4

45 16— 24 0 16— 24

25 171 -20 16—24

A.2.2 N3mepeHue Temnepartypbl

Temnepatypa akkymynsTopa Jo/hkHA ObiTb M3MepeHa C MOMOLLbI0 YCTPOICTBA M3MEPEHUS TemnepaTtypbl MoBepX-
HOCTKW, MMEIOLLEro LKany onpefesieHns 1 TOYHOCTb KannbpoBkW, ykasaHHble B 4.1.1.1. Temnepartypa [O/mKHa 6blTb U3-
MepeHa B MecTe, KOTOpOe Havbosiee TOYHO OTpaKaeT Temnepartypy akkymynatopa. Temnepartypa, ecnv 310 He06X0AyMO,
MOXeT ObITb M3MepeHa 1 B ApYrMx NOAXOAALMX MecTax.

MpvMepbl ANnA M3MepeHns Temnepartypbl npueedeHbl Ha pucyHke A.l. JO/mKHbI COBM0AATLCA UHCTPYKUUWU ONA U3-
MepeHust TeMneparypbl, ykaszaHHble U3roTOBUTENEM.

MpuamaTnyeckunii akkymynsaTop LinnnHapuyecknii akkymynsitop

PucyHok A.1 — Tpumep n3mepeHns Temneparypbl akkymynsaropa
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A.2.3 VI3mepeHne pa3mepoB

MakcmmasibHble pasmMepbl 06Leli LMPYHBI, TOAWUHBLI UM AnamMeTpa U A/IMHbI akKyMysaTopa AO/MKHbI ObiTb n3me-
peHbl 0 TPex 3Havalimx uudp B COOTBETCTBMU C JOMNyCKaMu, NpuBefeHHbIMK B 4.1.4.

MprMepbl MakCcuMasnbHbIX pa3mMepoB NpuBeAeHbI Ha pucyHkax A.2, a) — A.2, d).

a) - Uunungpunyeckne akkymynatopsbl (a) b) - UunuHgpuyeckne akkymynsatopsl (b)

O O

c) - Mpusmatnyeckne akkymynsatopbl (a)

A — ob6Lwas wupnHa; B — obwasn TonwmHa; C — gnameTtp; D — obwasa gavHa akkymynstopa (Bkio4as KieMmbl);
E — obwasa anvHa akkymynstopa (6e3 yyeta Knemm)

PucyHok A.2 — Tpumepbl MakCUMasibHbIX Pa3MepoB akkyMynsaToOpoB

A.3 OnekTpuyeckne n3MepeHus

A.3.1 O6uwue nonoxeHus

B xofe Kaxaoro mcnbiTaHus A0/HKHbI O6biTh 3ahMKCUPOBaHbl HaNpsHXKeHne, TOK 1 Temneparypa.

A.3.2 O6uwume ycnosusa nposegeHns 3apsga

Ecnu nHoe He ykasaHO B HacTosLLEeM CTaHAapTe, 40 Hadasia UCTbITaHUA Mo U3MEePEHWNIO 3MIEKTPUYECKUX XapaKTepu-
CTUK aKKyMy/IATOP 3apsXatoT crnefytowmmMm obpasom.

[Jlo Hauana 3apsga akkyMynsaTop paspsxairoT npu TeMnepartype okpyxatoLuei cpefbl (25 +2) °C NOCTOSAHHbIM TOKOM
1/3 /(, A pO [OCTMXKEHUA KOHEYHOro HanpshkeHus paspsga UK ykaszaHHOro usrotoButesnieM. 3aTeM akkyMynsaTop OO/DKEH
ObITb 3apsKeH Npy TOl Xe TemnepaTtype B COOTBETCTBUM C METOAOM 3apsfa, ykasaHHbIM U3roTOBUTENEM.

A.3.3 EMKOCTb

EMKOCTb akkymynsitopa A0/DKHa U3MepATbCA B COOTBETCTBUM CO C/eAyOLWUMK Liaramu.

LWar 1 — AKKymMynaTop fo/mkeH ObiTb 3apsbkeH no A.3.2.

Mocne 3apsfa TemnepaTtypa akkyMynatopa AOo/mKHa 6biTb CTabunmsnpoBaHa B COOTBETCTBUN C A.2.

Lar 2 — AKKyMynaTop AO/MKEH ObiTb paspshKeH MOCTOSHHbIM TOKOM, MpuBeAEeHHbIM B Tabnvue A.2 n tabnuue A.3
npy Temneparype okpyxatowein cpegbl MuHyc 20 °C, 0 °C, 25 °C 1 45 °C g0 KOHEYHOro HanpshxkeHus paspsija, ykasaH-
Horo B Tabnuue A.4. BepxHuil npegen Toka paspsga coctasnsieT 200 A. KoHeuHoe HanpshKeHne KoHua paspsiga 6atapeun
onpefenseTca Kak Npov3BefeHne KOHeYHOro HanpsXXeHus KOoHLa paspsga O4HOro akkyMynstopa v KonuyecTtsa nocnepo-
BaTe/IbHO COEfMHEHHBIX akKyMynsaTopoB B 6atapee.
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Tabnunuya A.2— Tok paspsga 6atapen npu TemnepaType okpyxatoLlen cpeasl 25 °C

HopmupoBaHHasa eMKocTb 6atapeu, A-y Tok paspaga, A
MeHee 20 13 L 11, P A 104
20 u Gonee 113 I 14 2L 5
Ta6bnuuya A3 — Tok paspaga 6atapen npu TemnepaTtypax okpyxatolei cpegsl MuHyc 20 °C, 0°C n 45 °C
HopmupoBaHHasa emMKkocTb 6atapeu, A-y Tok paspaga, A
Menee 20 131 54
20 n 6onee 13 I 2L
Ta6nuya A4 — KoHeyHoe HanpsxeHWe pa3psfa akkymynatopa
TemnepaTtypa akkymynaTtopa (6atapewu), °C
Tok paspsaga, A 45 25 0 -20
KoHeuHoe HanpsaxeHue paspsaaa, B
ENA 1,0 1,0 1,0 0,9
114 — 0,9 — —
24
YA 3HayeHune HanpsKeHUs, ykasaHHOEe U3rotosutenemM
107,

MeToa HasHaveHWst Toka UcnbiTaHuit 1, onpedeneH B MOK 61434,

LWar 3 — JomxHa 6bITb U3MepeHa ANUTENBHOCTb pa3psaga 40 JOCTUNKEHUS 384aHHOrO KOHEYHOro HanpsiXKeHns pas-
psiaa, nocrne 4Yero gosmkHa ObITk paccyuTaHa eMKOCTb akkymynsaTopa, A4, 0 TPexX 3Hayalmx undp.

A.3.4 KoppekTupoBka C3

WcnbiTyeMble akkyMynaTopbl AOMKHBI ObITh 3apsbkeHbl kak ykazaHo Huxe. [MNpoueaypa koppekTupoBkn C3 npefHa-
3HadeHa AN NOArOTOBKU aKKyMYNATOPOB ANS UCMbITAHWIA B HACTOALLEM NPUNOXEHUM.

LLar 1 — AKkymynaTop sapsxatot no A.3.2.

LLlar 2 — AKkyMynSATOpbI BbigepXMUBaKOT NpW TemnepaTtype okpyxatoweit cpefbl (25 + 2) °C B cootBeTCcTBMU CA.2.1.

Lar 3 — AKKyMynsTop paspsbkatoT MOCTOAHHbIM Tokom 1/3 I, A, Npu Toih e Temneparype B TedeHue
(100 — n)/100 - 1 4, rae n — C3, %, ycTaHOBNEHHOE AN51 KOHKPETHOrO UCMbITAHUS.

A.4 3Heprus

A.4.1 MeTtog ucnbiTaHus

MaccoBas yaenbHasa aHeprusi, Br-u/kr, u obbemHas yaenbHas sHeprus, Brw/am3, aKKyMynsTOPOB Mpu onpegenex-
HOM ToKe paspsina 1/3 I, A, onpeaenseTca B COOTBETCTBUM €O crieaytolleit npoueaypoil.

a) MiamepeHne macchl

Macca akkymynsTopa gomkHa BbiTb U3MepeHa [0 Tpex 3Haqalmx uudp.

b) NamepeHue pasmepoB

Pa3Mepbl akkyMynsTopa JOSXHbl ObITb M3MepeHb!, kak ykasaHo B A.2.3.

¢) NUamepeHne emkocTu

EMKocTb akkymynaTopa onpegenstor no A.3.3.

d) Pacuet cpeaHero s3Ha4eHus HanpsKeHna

3HaveHne cpefiHero HanpshKeHuss BO BpeMS pa3psiia B NPUBELEHHOM Bbllle W3MEPEHUN EMKOCTU AOIDKHO ObiTb
nosly4yeHo NyTeM WHTErPUPOBaHMS HaNpPsXKEHUS pa3psga No BCeMy BpeMeHU paspsaga u feneHust noryyYeHHoro pesynsrara
Ha NpoAOMKMTENLHOCTL paspaaa. [NpocTbiM cnocoboM cpeaHee HanpsXXeHUe MOXHO BLIMUCIIUTL, UCTIONbL3YS CreayoLuii
MeToA: HanpspkeHus npu paspspe U,, U,, ..., U, 3anuceiBalotcsl kaxgble 5 ¢ ¢ MOMeHTa Hayana paspsiia, Npy 3ToMm
3HayeHus, NosyyYeHHble MeHee YeM 3a 5 ¢ 10 AOCTUKEHMS] KOHEYHOTO HanNpsaXeHua paspsaa, He yuuTbiBatotcs. CpeiHee
HanpskeHne U, paccuuTLIBaETCS B YNPOLGHHOM MOpsiaKe, MCMonb3ays ¢opMyny (A.1) u okpyrmisisi pesynsraT 4O Tpex

3Havalmx Luaop.

Ui+ U+ 4+ U,

Ugp= . (A1)
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MpumMeyanune — Ecnu MoxeT BbITb AOCTUrHYTa AOCTATOMHAS TOMHOCTb, TO MOFYT GbITh UCNONb30BaHLI 3HaYe-
Hus, obecneunBaeMble U3MepUTENLHBIMU NpuGopamu.

A.4.2 PacueT yaenbHOW 3Heprum

A.4.2.1 YaenbHaa 3Heprusa no macce

YaensHasa sHeprua no macce paccuutbiBaeTca no dopmyne (A.2) u dopmyne (A.3) okpyrnsasa pesynsrat Ao Tpex
3HavaLWmx uudp.

Eqp = CpUcp, (A.2)

rae Eap — QneKTpu4ecKas 3Heprus akkymynsaropa, Br-y;
Cp — eMKOCTb, A4, Npu pa3spage Tokom 1/3 I, A,

Ucp — cpefHee HanpsXeHue BO BpeMs paspsaa, B.
Eyp
Pam = M’ (A3)
TAe Pyp — YAENbHAA 3Heprus no macce, BT-u/kr;
Eep — aneKTpu4yeckas sHeprus akkymynatopa, Bry;

M — Macca akkymynsTopa, Kr.
A.4.2.2 YpgenbHas 3Heprusi no o6bemy
ObbeMHas yaenbHasa sHeprusl paccquTbiBaeTcs Mo opmMyne (A.4) oKpyrnssa pesynsraT 40 TpexX 3Havawmx uudp.

Esp
Pao= v (A.4)
e pye — YAenbHas aHeprusi no obbemy, Br-u/gm3;
Eap — 3reKTpuYeckas aHeprusa akkymynsatopa, BTy;

V — o6bem akkymynsTopa, AMS,
OBbeM NpU3MaTU4eCKUX akKyMYIATOPOB JOMKEH YUUTHIBATLCA UCXOAS M3 MONHON BLICOTH 6e3 yyeTa knemM, Ln-

PVHBI U ATNMHBI aKKyMYNATOpa, @ UMTUHAPUYECKUX akKyMYATOPOB UCXOAS U3 MOMepeYHoro ceyeHns U oben annHel 6es
yJeTa KrneMm.

A.5 YaenbHas MOLWHOCTb U yaenbHas MOLWHOCTb peKynepauuu

A.5.1 MeTtoa ucnbiTaHus

MenelTaHne A0MKHO NPOBOAUTLCSA B COOTBETCTBUM CO CriefytoLe npoLeaypoil.

a) MlamepeHune Macchl

Macca akkymynsTopa AomxHa ObiTb M3MepeHa A0 Tpex 3Hadalux udp.

b) M3smepeHune paamepos

Pa3mepbl akkyMmynaTopa AomKHbl N3MepsATbCA, Kak ykasaHo B A.2.3.

¢) MNony4yeHune BonbT-aMNepPHON XapakTepUCTUKK.

BonbT-amMnepHaa xapakTepucTuka onpefenseTca nyTeM U3MepeHUsl HanpsbkKeHUs B KOHUE UMnynbca ANuTenb-
HocTbto 10 ¢ Npu paspsage v 3apsge NOCTOSAHHLIM TOKOM MpK YCINOBUSAX, YKa3aHHbIX HUXeE.

1) C3 koppekTupyetca ao 3HadeHuin 20 %, 50 % 1 80 % no A.3.4, U TeMnepaTypa akKyMynsaToOpoB Ha MOMEHT Ha-
Yana ucnbiTaHuii gomxkHa 6biTb (25 £ 2) °C.

[nsa ucnbiTaHnsa akkyMynsTopoB Npu TemnepaTtype okpyxatoLleit cpeabl (45 + 2) °C, (0 £ 2) °C n (MuHyc 20 + 2) °C
C3 koppekTupyeTcs Toneko Ao 3HadeHusa 50 %.

2) aKKyMymnaTop 3apshKatoT WNu paspsKatoT Npu KaxkAoM 3Ha4Y€HUN ToKa, COOTBETCTBYIOLLIEM 3HAYEHUIO HOPMUPO-
BaHHOW eMKOCTU B COOTBeTCTBUM ¢ Tabnuuein A.5 v Tabnuueir A.6, a HanpsbxeHue usmepsietcs B koHue 10 ¢ uMmnyrnbca.
BepxHuit npeaen Toka 3apsga v paspaga gomkeH 6uitb 200 A. lnana3soHsl Toka 3apsga U pa3psifa 4omKHb YKasbiBaTbes
3aBOAOM-M3roTOBUTENEM, CTaHAapPTHLIA MHTepBan namepeHus coctaenset 1 c. Ecnu Hanpspkenue 4epes 10 ¢ paspspaa
HUXe HUXHEro npegena HanpsbkeHua unu Yyepes 10 ¢ 3apsaaa Boille BEpXHEro npefena HanpshkeHus, To faHHbe u3Mepe-
HWiA §OMXKHbI BbITh OMNYyLUEHbI.

Tabnuya A5 — Toku 3apaga n paspsga npu Temnepatype 6arapeun 0 °C, 25°C n 45 °C

HopMupoBaHHas eMKocTb GaTapeu, Ay Tok paspaga, A
MeHee 20 18 L 14 51 10 L
20 1 Gonee 13 14 21 51
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Tabnunya A.6— Toku 3apsiga v paspsga npu Temnepatype 6atapen muHyc 20 °C
Tok pa3psaga, A
1/317( 2A

3) Mocne kaxgoro paspsga v Kaxaoro 3apsfa AO/MKHbI ObITh NpegycMoTpeHbl nepepbiBbl Mo 10 MuH. OfgHako, ecru
Temneparypa akkymynstopa nocne 10 MMH BbIAEPXKM HE YMeHbLUAeTCa A0 TemnepaTypbl ucnbitaHns + 2 °C, Heob6xoaumo
YBE/IMYUTb BbIAEPXKKY A1 OXNXKAEHNA. 3aTteM NpoLo/mKatoT cnefyowme paspsassbl wim 3apagbl.

4) VcnblTaHMe NPOBOAUTCS MO CXeMe, M306paxXeHHOW Ha pucyHke A.3.

10 c

Ogpnc

8zwsc

PrcyHok A.3 — TMopsaok NonyvyeHns Bo/IbT-aMMNEPHON XapakTepucTukm
(NpymMep € UcnbITyeMbIMU akKyMynaTopaMy C HOPMUPOBAHHOW eMKOCTblo MeHee 20 A u)

A.5.2 PacueT yaenbHOn MOLLHOCTH

A.5.2.1 Tok paspsaga

Mpu pacuyeTe yaenbHOM MOLLHOCTM, cooTBeTcTBytowwen 20 %, 50 % u 80 % C3, Tok paspsiga /pn nosyyarTt B no-
pagke, NokasaHHOM Ha pucyHke A.4 C MCMOSIb30BAHMEM BOJIbT-aMMEPHbIX XapakTepPUCTMK, NOJydYeHHbIX Mo A.5.1 nytem
NOCTPOEHMUS rpadvka HanpPsHKEHUS B KOHLE OECATOM CeKyHAbl pa3psga NOCTOSAHHbIM TOKOM. BonbT-amnepHas xapakrepu-
CTUKa 3KCTpanoMpyeTcs € UCNOMb30BaHWEM MeToJa HavMeHbLUMX KBaApaTOB Ha TOUKY NepeceyeHns ¢ ypOBHEM HUXHEro
npefena HanpshkeHns npy paspsge U paccumTbiBaeTcsa A0 TpexX 3Havalmx umdp. ITO 3HaYeHMe A0/MKHO 6biTb UCNOb30-
BaHO Kak TOK paspsiga /pn B pacyeTe yAenbHOV MOLLHOCTW.
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PucyHok A.4 — MeTopg nNonyyYeHnss MakCMmasibHOro Toka paspsga /pn
npy BbIYUCEHUN YAENbHOW MOLLHOCTMK

A.5.2.2 MoWHOCTb
MoLwHocTb paccumTbiBaeTcs no popmyne (A.5) 1 okpyraseTca Ao Tpex 3Havalmx umudp.

(A.5)
roe Wipn — mowHoCTb npu paspsge, Br;
1/|'_|ﬁ— HWKHWIA Npegen HanpshkeHusa npu paspage;
1pn — TOK paspsga, NosyYeHHbI NPy BblYMCNEHUN YAENbHON MOLHOCTH, A.
A.5.2.3 YpenbHas MOWHOCTb NO Macce
YaenbHasa maccoBasi MOLWHOCTb paccuutbiBaeTca no dpopmyne (A.6) v okpyraseTca Ao Tpex 3Havawmx umdp.
=]
A.6
oV~ M (A.6)
roe Pav — ygenbHas MOLWHOCTb Mo macce, Bru/kr;
Wpn — mMoLwHoCTb, BT;
M — Macca akkymynaTtopa, K.
A.5.2.4 YpenbHast MOWHOCTb MO 06bEMY
O6bemHas ygenoHasa aHeprny paccumtbiBaeTcsa no dopmyne (A.7) n okpyrnsetcsa 4o Tpex 3Havawmnx uudp.
p _%n
0V (A7)
roe Pav — ypaenbHas MOWHOCTb MO macce, Bru/kr;
WFn — MoOLHOCTb, BT,
V — o06bem akkymynsatopa, gm3.

O6bem NPU3MaTUHECKNX aKKyMY/IATOPOB A0/DKEH YYUTbIBATLCA UCXOASA M3 NOSHOW BbICOTbI 6€3 yyeta Knemm, LWu-
PUHBI Y ANVHBI aKKyMyNnaTopa, a LWANHOPUYECKUX akKyMyaTOPOB MCXOAA M3 MOMNEepeyHoro cevyeHus v obuiein annHol 6es
yyeTta Knemm.

A.5.3 PacueT pekynepaTMBHON yAeNbHOA MOLWHOCTU

A.5.31 Tok 3apsga

Mpun pacuyeTe yaenbHOW MOLWHOCTM pekynepauyuu, cootBeTcTBytowen 20 %, 50 % n 80 % C3, Tok paspsaga /3n no-
nyyalT B nopsjgke, nokasaHHOM Ha pucyHke A.5, C UCMOJSIb30BAHMEM BOJ/IbT-AMMEPHbIX XapaKkTepUCTUK, NOJSTYYEHHbIX MO
A.5.1, nyTem nocTpoeHus rpadimka HanpsHKeHUs B KOHLE AeCATOM CeKyHAbl 3apsfa NoCTOSAHHbIM TOKOM. BonbT-amnepHas
XapakTepucTuka aKCTpanosiMpyeTcsa C UCNOJIb30BaHMEM MeToAa HauMeHbLUUX KBafpaToB Ha TOUYKYy nepeceyvyeHuss ¢ ypoB-
HEM BEpXHero npejena HanpskeHus npu 3apsaje U paccuuTbiBaeTca A0 TpeX 3Havawmx undp. ITO 3HaAYeHUe [0/MKHO
6bITb MCMOML30BAHO Kak TOK 3apsaja/3n B pacyeTe yaenbHOW MOLHOCTU pekynepauun.
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PucyHok A.5 — MeToa nonyvyeHnss MakcumasibHOro Toka paspsagalan
npy BbIYMCNEHUN YAENbHON MOLLHOCTU pekynepauuu

A.5.3.2 MowHOCTb pekynepayuu
MoLLHOCTb pekynepauuu paccuuteiBaeTcs rno dpopmyne (A.8) 1 oKpyrnseTca 4o TpexX 3Havawmx umdp.

=Kn "3 (A.8)

roe Wan — makcumasnbHas MOLLHOCTb pekynepauwuu, Br;
U3 — BepxHWii Npegen HanpshxeHus npu 3apsge;
731 — TOK 3apsaa, NOMyYEHHbIA NpU BbIYUCIEHUM YAEBHOW MOLLHOCTU pekynepauumn, A.

A.5.3.3 YaenbHasa MOLWHOCTb pekynepauumn rno macce
YaenbHas maccoBasi MOLHOCTb paccuuTbiBaeTcs rno ghopmyne (A.9) 1 okpyrnsietcs [0 Tpex 3Havalmx udp.

=Wk
Row =" (A.9)
roe Ppv — y/enbHas MOLLHOCThL pekynepauun no macce, Bru/kr;
YBp — MakcumasibHas MOLLHOCTbL pekynepauuu, Br;
M — macca akkymynsrtopa, K.

A.5.3.4 YpenbHas MOLLHOCTb pekynepauuu no o6bvemy
O6bemHas yaenbHas sHeprum paccuntbiBaeTcs no dpopmyne (A. 10) v okpyrniseTcs A0 TpPexX 3Havawmux umdp.

e (A 10)

roe Ppy — ypenbHas MOLLHOCTb pekynepauun no oo6bemy, BT u/kr;
W3 — makcvmasibHas MOLWHOCTb pekynepauuu, Br;
V — obbem akkymynaTopa, gM3.
O6beEM NpU3MaTUYECKMX aKKyMyNsTOPOB A0/HKEH YUMTbIBATbCA WUCXOAA M3 MOMHON BbICOThI 6€3 yyeTa Kiemm, Lin-
PVHbI 1 A/IMHBI aKKyMYIiToOpa, a LWAVHAPUYECKUX akKyMy/ISTOPOB UCXOASA M3 MOMEepeyYHoro ceyeHus u obuiei givHbl 6e3
yyeTta KI1emm.

A.6 BHyTpeHHee CONpPOTMB/IEHNE MO MOCTOSSHHOMY TOKY

A.6.1 MeToa ncnblitaHuns

BonbT-amnepHas xapakTepucTuka onpeaenserca nyrem UsMepeHus HanpskeHus B KoHue 10 ¢ umnynbca npu pas-
page v 3apsfe NoCTOSHHbIM TOKOM B cooTBeTcTBMM € A.5.1. C3 KoppektupyeTcs Ha 50 %, v Temnepatypa okpyxatoLlei
cpeabl ycTaHaBnmeaeTcs Ha (MyHyc 20 +2) °C, (0+2) °C, (25 £2) °C n (45 = 2) °C.
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A.6.2 PacyeT BHYTpPEHHEro cConpoTMB/IEHUSA MO MOCTOAHHOMY TOKY
BonbT-aMnepHble XapakTepUCTUKKU, NOJIyYEHHbIe MpW paspsge v 3apsge, IMHENHO annpoKCUMKPYHOT C NCMOofb30Ba-
HWeM MeTofa HavMeHbLUMX KBagpaTtoB. AGCONIOTHOE 3HAYEHME BEMUMHBI BHYTPEHHErO COMPOTUB/IEHNS MO MOCTOSAHHOMY
TOKY Mpu paspsge Rp nonyyarT Kak HakMoH BOSbT-aMNepHOR kprBoW npu paspsige (PUCyHOK A.6), aHa/loTMyYHO 13 KPUBOIA
npu 3apsge noay4vatoT BeNMUMHY BHYTPEHHErO CONPOTMB/IEHMS MO NOCTOSSHHOMY TOKY npu 3apsge R3(pucyHok A.7). Mony-

YeHHble 3HA4YEHWUs OKPYINAKT A0 TPeTbell 3Havallein Ludpsl.

PUcyHoK A.6 — MeTof, No/lyYeHnsi 3HaUeHNsi BHYTPEHHETO CONPOTUB/IEHUS N0 MOCTOSIHHOMY TOKY Npy paspsae

BHyTpeHHee conpoTvB/ieHne No NoCTOsHHOMY ToKy R3

0 2/, 4/, 6/, 8/, 10/,
Tok pa3psga, A

PucyHok A.7 — MeTog, No/yuyeHnsi 3HaYeHWs1 BHYTPEHHETO COMPOTUB/IEHUS MO NOCTOSIHHOMY TOKY Npu 3apsiae
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A.7 CoxpanaemMocThb 3apsaa

CoxpaHsiemocTb 3apsaga akkymynaTopos npu 50 % C3 onpeaenstoT B COOTBETCTBUM CO CNeayoLLei npoLefypoil.

LWar 1 — AkkymynsaTop AomkeH 6biTb 3apsxeH no A.3.2.

LLlar 2 — AKkyMynaTop foSkeH ObiTb paspsbkeH go 50 % C3 no A.3.4. 3ateM akkyMynaTopbl JOKHEI ObITh BblAEp-
XaHbl Npu TemnepaTtype oKkpyxarLlei cpegbl (25 + 2) °C cornacHo Tabnuue A.1.

LLlar 3 — PaspsikatoT akkyMynsTop TokomM 1/3 J; npu Toi e TemnepaType 40 KOHEYHOro HanpsxeHus paspspa. 3ta
paspsgHas eMKkocTb o6osHavaetcs Cp,.

LLlar 4 — MoeTopstoT LWar 1 v LLar 2.

LLlar 5 — AKKYMYNATOPEI XpaHAT B TeYeHWe 28 fHei Npu TemnepaType okpyxatoLlein cpeabl (45 + 2) °C. Belgepxu-
BalOT aKKyMYrATOp Npu TemnepaType okpyxarLen cpefbl (25 + 2) °C nepeg Havanom paspafa B TedeHune oT 16 Ao 24 4.

LLlar 6 — PaspsikatoT akkyMynsTop TokoM 1/3 1, npu Toi e TemnepaType 40 KOHEYHOro HanpseHus paspspa. 3ta
paspsgHasn eMKocTb o6osHaqaeTcsa C,.

KoathpumLneHT coxpaHsaeMocTu 3apsga paccHutbiBaeTca no dopmyne (A.11)

C
R:C—;~1OO, (A.11)

roe R — koadbdpuumneHT coxpaHseMocTu 3apsga, %;
C, — eMKOCTb akKyMynsTopa nocne xpaHeHus, A-y;
Ci, — eMKOCTb aKkyMynaTopa A0 XpaHeHus, Ay,

A.8 Lluknunueckmii pecypc

A.8.1 O6Lime nonoxeHusa

LiMknnyeckuid pecypc akkymynsTopoB onpefensieTcs ¢ MoMOLLbo CReAYOLLUX METOA0B UCTIbITaHMUS.

A.8.2 amepeHMe ncxogHbIX paBounx xapakrepucTuk

Mpexae YeM Ha4MHaTb UCTbITaHWS Ha BEIHOCIMBOCTL MO 3apAAHEIM U Pa3psaAHLIM LiMKNam fomxHbl BbiTb U3MepeHbl
€MKOCTb ¥ MOLLHOCTb, MPUHUMaeMble KakK UCXOfHbIe XapaKTEpUCTUKKN akKyMynATOPOB.

- EMKkocTb

WcnbiTanne no onpegeneHunto eMKOCTU AOMKHO BbINMOMHATLCA ABaX/bl B COOTBETCTBUMN ¢ A.3.3: Npu TemnepaTtype
oKpy>atoLLei cpeabl (45 + 2) °C n npu (25 + 2) °C.

- MoLyHocTb

MoLLHocTb AonxHa 6biTb smepera no A5 npm (25 +2) °C 1 50 % C3.

A.8.3 Lukn 3apsna u paspsga

a) Temnepatypa

TeMnepaTypa oKpyxatolen cpefbl AomkHa 6eiTb (45 + 2) °C. B Havane uukna sapsja v paspsga Temnepartypa
akKyMynsTopa goskHa 6beiTb (45 + 2) °C.

b) Koppektuposka C3 nepes Ha4anom LUKIMPOBaHUA

AKKYMyNaTopbl AOMKHbI BbITb BblgepXaHbl NpU TeMnepaTtype okpyxatoLyero Bosgyxa (45  2) °C B TedeHue oT 16 4
[0 24 4, nocne 4ero NpoBOAAT kKoppekTupoBKy C3 fo 50 % B cootBeTCcTBUM C A.3.4.

¢) Uukn 3apsga v paspaga

OfVHOYHBIW LMK onpeaenseTcs kak nosTopeHue Npoduns Toka, MpuBeAeHHOro Ha pucyHke A.8 n B Tabnuue A.7
unu pucyHke A.9 1 Tabnuue A.8.

Linkn ponxeH HernpepbIBHO NoBTOpPATLCA B TedeHue 5000 paa. 3ateM cnefyet usmepuTs paboune xapakrepucTukn
aKKyMmynsTopa Kak ykasaHo B A.8.3, d).

Mpwn ucnpaeneHun oTKNoHeHUs C3 Bo BpeMA LUMKNa 3apsaa v pa3paaa, Ha 42-m ware npoduns Toka, ykasaHHoro B
Tabnuye A.7 1 B Tabnuue A.8, cOOTBETCTBYIOLLIEE 3HAYEHNE MOXET ObITh 3MeHeHo Ha + 2 I, A, unn + 200 Br/kr

AKKYMynsTOp nocre BbIAEPXKM B KOHLE KaXAoro uukna B TeyeHue 5 ¢ unu meHee fomkeH ObiTb 3apsikeH U npu-
BefeH k 50% C3 nocTosHHEIM TokoM 1/3 1, A.
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Bpewms, c

PrcyHok A.8 — lMpodhunnb Toka gNst UCTIbITAHWIA Ha LUKINPYEMOCTb
ana M
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PucyHok A.9 — Mpognnb MOWHOCTA AN UCMbITAHWIA HA LUKIMPYEMOCTb
ana SMIr
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rOCT P M3K 61982—2018

Lar OnutensHoCTL, ¢ Tok, A Lar OnuTensHoCTL, ¢ Tok, A
1 9 0,04 22 5 0,04
2 7 +2,0 23 2 +10,0 J,
3 2 +4,5 24 6 0,51
4 9 =10 25 2 =351
5 14 +154 26 6 +204
6 5 45 27 2 +6,0
7 5 0,5 28 2 0,5
8 18 0,04 29 3 —4,0 L
9 7 +2,0 I, 30 3 +2,0 I,
10 2 +4,5 31 2 +5,0
1 9 =10 32 5 +2,0
12 14 +154 33 2 -7,0L
13 5 -45 I 34 27 0,5
14 5 0,5 35 2 +204
15 18 004 36 2 —4,0 1
16 7 +2,0 37 40 0,51
17 2 +4,5 38 2 +0,5 [,
18 9 -1,0 L 39 44 0,5
19 14 +15 4 40 2 +05
20 5 45 41 13 0,5
21 5 0,51 42 17 004

MpumeyaHune—TlonoxuTenbHLIE 3HAYEHUA OTHOCATCA K paspsay.
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Ta6nuuya A.8— Npoduiib MOWHOCTY ANA UCTIbITAHUI Ha LMKNUPYeMocTb Ans SMIM

Lar OnuteneHocTb, C MowyHocTb, BT/kr Lar OnuTenbHoOCTb, ¢ MoLHocTb, BT/kr

1 9 0 22 5 0

2 7 +100 23 2 +430
3 2 +200 24 6 -30
4 9 —40 25 2 -190
5 14 +100 26 6 +100
6 5 —250 27 2 +280
7 5 —30 28 2 -30
8 18 0 29 3 -220
9 7 +100 30 3 +100
10 2 +200 31 2 +230
11 9 —40 32 5 +100
12 14 +100 33 2 -360
13 5 —250 34 27 =30
14 5 -30 35 2 +110
15 18 0 36 2 -210
16 7 +100 37 40 =30
17 2 +200 38 2 +30
18 9 —40 39 44 =30
19 14 +100 40 2 +30
20 5 —250 41 13 =30
21 5 =30 42 17 0

MpumMmedvaHune—IonoxuTenbHble 3HaYEHUS OTHOCATCSA K pa3pagy.

d) Nepuogunyeckoe nsmepeHue paboqnx xapakrepucTuk

Mocne 3aBeplieHuA kaxaoro 5 000 UKMKNoB AOMKHBI BLITE N3MepeHbl pabovne XapakTepUCTUKU akKyMynaTopa, Kak
ykasaHo B A.8.2. ObLee BpemMa LUKNMPOBaHUA ATsi K&KAOr0 U3MepeHUs pabounx xapakTepUCTUK Takke [OMKHO BbiTb
3adpukcupoBaHo.

e) MNpekpallieHne ucnbiTaHs

UcnbiTaHne Ha LMKIUPYeMOCTb NPeKpaLlaroT Npy BLIMOMHEHUN OfHOTO U3 CreayoWwnX YCIOoBMA.

Ycnosue A — UcnbiTanue no 8.3, ¢) nosTopeHo 6 pas.

Ycnosue B — Korga no6asn u3s xapakrepuctuk, usmeperHas B A.8.3, d) cHuxaeTtcs 4o yposHs MeHee 80% oT nepso-
HavanbHOro 3Ha4YeHus.

Ycnosue C — Koraia Bo Bpems 3apsa W paspsiia Npy LIMKIMPOBaHUKM AOCTUraeTCA BEPXHEe UMK HUXHEe 3HaYeHne
npefenoB HanpsiXXeHWs, B TO BpeMA Kak OANHOYHBIA LMK He 3aBepLUeH, HECMOTPS Ha NMOBTOPHOE UCMbITaHUe nocrie npo-
BefeHua A.8.3, d).

Linknuueckunit pecypc akkymynsTopa — obLyee YACIO LIMKIOB N0 OKOHYAHUM UCTILITAaHUI; OHO He BKIlovaeT B cebs
ucnbliTaHue pabodnx xapakTepucTuk, ynoMsHyThix B A.8.3, d).
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Mpunoxexue OA
(cnpaBouHoe)

CnUCOK UCNONb3yeMbiX 0603HaY€HUI U COKpaLeHUI

Cnucok o603HauYeHni
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€MKOCTb, U3MEePeHHan Npu Ha4yanbHoi TeMneparype;

€MKOCTb Mpu paspsge Tokom 1/3 I;

dhakTnyeckas eMKoCTb UCNbITYyemoro obpasua, M3MepeHHas Npu aTanoHHoN Temneparype;
AVHaMuyeckas akTu4ecKas eMKoCTb,

IWHamuyeckas dakTuyeckas eMKOCTb C y4ETOM eMKOCTH, BO3BpaLLeHHOW Npu pekynepauuu;
anekTpudecKas aHeprus akkymynsropa;

HYIEBON TOK NP BbIGEPXKKE akKyMynsaTopa;

MOCTOSAHHBIA TOK pa3psifa N-4acoBoro pexuma,

TOK 3apsifja, Nory4YeHHbIi NPy BbIMUCNEHUN MOLLHOCTU pekynepaLmi NpU BepXHEM Mpe/ienbHOM HanpsikeHnH;
TOK 3apsiia npu pekynepauuu;

pacHeTHbIA NMUKOBLIA TOK NMPU MakcUManbsHOW MOLLHOCTH,

TOK pa3psfa BbICOKMIA;

TOK pa3paja HU3KUR;

TOK paspaja, nory4eHHbId 4N BbIYUCIIEHUSA MOLLHOCTHU NPY HUXHEM NpeAenbHOM HanpshkeHuu;
Macca akKyMynsTopa;

yAensHas MOLLHOCTL Mo Macce;

pacyeTHas MakcMmarnbHas MOLWHOCTL 6aTapen

yAensHas MOLLHOCTb peKynepauun no Macce;

yAensHasA MOLLHOCTL pekynepauun no obbemy;

KOSpPULIMEHT COXpaHAEMOCTH 3apaaa;

pacyeTHoe conpoTusneHue batapeu;

BEMUYMHa BHYTPEHHEro CONpoTUBNEHNS NO NOCTOAHHOMY TOKY MpW 3apsje;

BeMu4YnHa BHYTPEHHEro CONPOTUBNEHMS MO NOCTOAHHOMY TOKY Npu paspaae;

HavYanbHasa TeMneparypa;

BEPXHWUI Npefen HanpsbkeHUs npy 3apsae;

KOHEeYHOE HanpsPKkeHue pas3psga;

KOHEeYHoe HanpsikeHue paspsfia N-4acoBoro pexuMa;

pacyeTHOe HanpsPKeHue pasoMKHYTOW Uenu 6aTtapeu;

HWKHUWIA Npejen HanpskeHUsl Npu paspsae;

cpefiHee HanpsbkeHUe Bo BpeMsl pa3psja;

obbeM akKyMynsiTopa;

MakcuMmarnbHasi MOLLHOCTb pekynepaLuu,

MOLLIHOCTb NpW pa3spsfe;

KOPPEKTUPYIOLLMIA TeMnepaTypHbIA KOS PULMEHT;

yAensbHas anekTpuyecKkas sHeprus no Macce;

yAenbHas anekTpuyeckas sHeprus no obbemy.

CnUCOK CoKpalleHwmii

BC
P
c3
CK
CKY
MOH
TC
TCOo
SMA
aMr
Na/NiCl
Ni/Cd
Ni/MH

6atapeiiHas cuctema;

rmybuHa pa3psaa;

cTeneHb 3apsAKeHHOCTH;
CBUHLIOBO-KUCIOTHEIE;

CUCTEMa KOHTPOJIA U ynpaBleHUA,
UcnbiTaHUA AMHaMMHeCKOﬁ Harpysku;
TpaHCMOpTHOE CPeACTBO;,
areKTpu4yeckoe JO0pOXHOe TpaHCNopTHOE CpeacCTBo,
3reKTPOMOBUITb aKKyMYNSITOPHBINA;
anekTpoMobunb rmépuaHbIiA;
HaTpuit-HukenbxopuaHele (ZEBRA);
HUKeNnb/KagMUEBLIE;
HUKenb/MeTannorngpuaHele.

27



rOCT P M3K 61982—2018

Mpunoxexnue Ob
(cnpaBouHoe)

CBeaeHUs 0 COOTBETCTBUM CCbINTOYHbIX MeXOYHAapPOOHbIX CTAHOAPTOB
HaUuUOHaAJNIbHbIM CTaHOAapPTaM

Tabnuya OAA1

OB03HaYeHNe CCbINOYHOro CTeneHb OB03HaYyeHNe N HauMeHoBaHWe COOTBETCTBYHLLEro HaunoHanbHOro
MeXayHapo4Horo ctaHgapTta COOTBETCTBUA CTaHAapTa
IEC 60050-482:2004 IDT FOCT P M3K 60050-482—2011 «WcTo4HUKM ToKa xumundeckue. Tep-

MWHBEI 1 onpeaeneHna»

IEC 61434

BETCTBUA CTaHAapTa:

- IDT — ngeHTW4YHLIR cTaHgapT.

* COOTBETCTBYIOLUMIA HALMOHarNbHbLIA cTaHAapT oTcyTcTByeT. [lo ero NpUHATUS pEKOMeHAYeTCA WCMoNb3oBaTh
NepeBof Ha PYCCKUIA A3bIK JaHHOro MexzAyHapogHoro ctaHgapta. MepeBog LaHHOro ctaHfapta HaxoauTcs B deje-
panbHOM UH(OPMaLMOHHOM POHe CTaHAapToB.

M punMmeyvyaHne — B HaCTOHLLleVI Ta6n|/|qe MCNONbL30BaHO criejykoLlee ycroBHoe 0b03Ha4YeHne cTeneHn cooT-
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(4]

[9]

(6]
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Bubnuorpaduna

IEC 60051 (all parts), Direct acting indicating analogue electrical measuring instruments and their accessories (IMps-
MOMOKa3blBaloLLMe aHanorosble U3aMepuTerbHele NPUBopLI U UX BCMOMOraTenbHbIe YacTu)

IEC 60254-1:2005, Lead-acid traction batteries — Part 1. General requirements and methods of test (barapen akky-
MYJATOPHBIE CBMHLOBO-KUCINOTHLIE TAroBele. YacTb 1. O6wue TpeboBaHUS U METOL bl UCTILITAHUIA)

IEC 60359, Electrical and electronic measurement equipment — Expression of performance (Annapatypa namepu-
TenbHas anekTpuyecKkas 1 anekTpoHHas. BeipaxeHue paboumnx xapakrepucTuk)

IEC 62660-1:2010, Secondary lithium-ion cells for the propulsion of electric road vehicles — Part 1: Performance
testing (AKKYMYNATOPbLI NUTUA-UOHHBIE AN ANEKTPUYECKUX JOPOXHBIX TPaHCNOPTHLIX cpeacTs. YacTb 1. Onpepene-
Hue pabounx xapakTepuUcTuK)

IEC 62660-2:2010, Secondary lithium-ion cells for the propulsion of electric road vehicles — Part 2: Reliability and
abuse testing (AKkyMynaTopbl IMTUA-UOHHBIE AN SNIEKTPUYECKUX AOPOXKHBIX TPAHCMOPTHBLIX cpeAacTs. HYacTb 2. Uc-
NbITAHUA Ha HAAEXHOCTb U SKCNNYyaTaLMIo C HapyLUEHUEM PEXUMOB)

ISO 12405-1:2011, Electrically propelled road vehicles — Test specification for lithium-ion traction battery packs and
systems — Part 1. High-power applications (TpaHcrnopT AOpOXHbIA Ha anekTpuYeckoi Tare. MeTofibl UCTIbITaHWIA
TAroBbIX NUTUIA-MOHHBIX BaTapeitHbix BrokoB KU cucteM. YacTb 1. BoicokoMoLHbIE NPUMEHEHNS)

ISO 12405-2:2012, Electrically propelled road vehicles — Test specification for lithium-lon traction battery systems —
Part 2: High energy applications (TpaHcnopT JOPOXHLIA Ha ANEKTpUYECcKoi Tare. TexHudeckne TpeGoBaHNA K UCNbI-
TaHWAM MOAYNEN U CUCTEM TATOBLIX NMUTUIA-UOHHLIX GaTapeit. YacTb 2. BbicokoaHepreTuieckoe npuMeHeHmne)
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