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MpeagucnoBue

1 NOArOTOBJIEH Hekommepyeckon opraHusauuen «HauuoHanbHas accouuauus npoussoauTenen
UCTOYHUKOB ToKa «PYCBAT» (Accoumauusi «PYCBAT») Ha OCHOBe COOCTBEHHOrO ayTEHTUYHOIO nepesoAa
Ha PYCCKUI A3bIK MEXAYHAPOAHOro CTaH4apTa, yKasaHHOro B NyHKTe 4

2 BHECEH TexHu4eckum KOMUTETOM NO ctaHgaptusaumm TK 044 «Akkymynatopbl u 6atapen»

3 YTBEPXXJEH W BBEJEH B JEMCTBWE Mpukaszom deaepanbHOro areHTCTBa no TEXHUYECKOMY pe-
rynupoBaHuto nu Metponoruu ot 11 Hoabpst 2014 . Ne 1573-cT

4 Hacroswuii cTaHaapTt uaeHTudeH mexxgyHapoaHomy ctaHgapty MOK 62660-1 (2010) «AKKymMynsaTo-
pbl IUTUIA-MOHHbIE ANIA SMEKTPUYECKUX AOPOXKHBIX TPAHCNOPTHBIX cpeacT. YacTb 1. OnpegeneHune paboumx
xapaktepuctuky (IEC 62660-1:2010 «Secondary lithium-ion cells for the propulsion of electric road vehicles
— Part 1: Performance testing»).

Mpu npyMeHeHun HaCTOALLEro CTaHaapTa PEKOMEHAYETCA UCMOMb30BaTh BMECTO CCbIMOYHbIX MEXAY-
HapOAHbIX CTaHAAPTOB COOTBETCTBYIOLME UM HauMOHanbHble cTaHaapTel Poccuiickon depgepaumm n Mex-
rocyfapCTBeHHbIE CTAHAAPThI, CBEAEHUS O KOTOPbIX NPUBEAEHbI B AOMNONHUTENBHOM NpUoxeHun JA

5 BBEJEH BINEPBbIE

6 HekoTopble MONMOXEHUS MEXOYHAPOAHOIO CTaHAapTa, YKa3aHHOro B NyHKTE 4, MOTYT SBMSATLCA 00b-
eKTaMu NaTeHTHbIX npae. MexayHapoaHas anekTpoTexHudeckas kommcens (M3OK) He HeceT OTBETCTBEHHO-
CTM 32 nAeHTUUKALMIO NOAOBHBIX NATEHTHLIX NPaB

lNpasuna npumeHeHuss Hacmosawieeo cmaHdapma ycmaHosneHsl 6 [OCT P 1.0—2012 (pa3den 8).
UHpopmayusa 06 UMEHEeHUSX K HacmosauieMmy cmaH0apmy rybnuxkyemcs e exxee200HOM (10 COCMOSIHUIO Ha
1 aHsaps mekyuiezo 2o00a) UuHhopmayUoOHHOM yKasamene «HayuoHanbHble crmaHO0apmbi», a oguyuansHbll
meKcm U3MeHeHuUll U ronpasoK — 8 eXeMeCcs4YHoOM UHGOPMaUUOHHOM yKazamerne «HauyuoHabHble cmaHx-
Oapmebi». B cniyyae nepecmompa (3ameHbi) uiu OmmeHbl Hacmosauwieao cmaHdapma coomeemcemeyrouiee
ysedomneHue 6ydem ornybnukosaHo 8 bnuxaliuem 8birycke UHOPMayUOHHO20 yka3amensa «HayuoHarsb-
Hble cmaHOapmbly. Coomeemcemeayiouias UHghopmayus, yeedoMIeHUEe U MeKcmbl pasmeujaromes makxe 6
UHGbopmayUoHHOU cucmeme obuwjeeo nosib3oeaHusi — Ha ocuyuansHom calime ®edepanbHo20 azeHmemea
10 MEeXHUYECKOMY peaynupoeaHuio U Mmemposioauu 6 cemu ViimepHem (gost.ru)

© CraHgaptuHdopm, 2015

B Poccuiickon deaepaumm HaACTOSLWMIA CTAHAAPT HE MOXET ObITb MOMHOCTLIO UMK YACTUYHO BOCMPO-
U3BEAEH, TUPAXUPOBAH U PACMpPOCTPAHEH B KayecTBe oduumanbHOro uspaHus 0es paspewenus dege-
panbHOro areHTCTBa N0 TEXHMYECKOMY PEeryrnMpoBaHUIoO U METPONOruu
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HAUMWOHANBHBIN CTAHOAPT POCCUNCKOWN ®EQEPALUUMN

AKKYMYNATOPbI IMTUA-MOHHbLIE ANA SNEKTPUYECKNX OOPOXHbIX
TPAHCNOPTHbLIX CPEACTB

YacTtb 1
OnpeperneHne pabounx xapakTepucTuk

Secondary lithium-ion cells for the propulsion of electric road vehicles.
Part 1. Performance testing

Data BBegeHus — 2016—01—01

1 O6bnacTtb NpMMeHeHnA

Hacroswumin ctaHgapT ycraHaBnueaeT TpebOBaHUA K UCNLITAHUAM NO onpejeneHunto paboumx xapak-
TEPUCTUK U PECYPCHbIM UCMbITAHUAM MUTUN-UOHHBIX aKKYMYNATOPOB, UCMOMb3yeMbIX AN NPUBEAEHUS B
ABWKEHME akKyMynaTopHbix (OMA) u rubpugteix (SMIM) anektpomobuneii.

Llenblo HacTosALero craHgapra aBngeTca onpeaeneHne nopsiaka npopeaeHusa UCMbiTaHW| Ang nony-
YEHUs1 OCHOBHbIX XapakTEePUCTUK TATOBbIX NIUTUN-UOHHBIX aKKyMYNATOPOB, B T. Y. YAENbHON €MKOCTH, YAEllb-
HOI MOLLHOCTU, YAENbHOW SHEPTUK, CPOKA XPAHEHUS U CPOKA CNYObl.

HacTosiwuin ctaHgapT ycraHaBnMBaeT TUNOBOW NOPSAOK NPOBEAEHUSI UCNLITAHWIA U YCIIOBUS ANs NPo-
BEPKM OCHOBHbIX paboumx XapakTepUCTUK TATOBbIX JIUTUIA-MOHHBIX aKKyMYNATOPOB AN dnekTpomobunen,
4TO SIBNSIETCA HEOBX0AMM ycrnoBueM Ans obecneveHus Tpebyemoro ypoBHs pabounx xapakTepucTuk u no-
ny4eHns HeoOX0ANMbIX AaHHbLIX MO aKKyMynaTopam AN pasnuYHbIX KOHCTPYKUMIA akKKyMYNATOPHbIX 6aTapen
U CUCTEM Ha UX OCHOBE.

MpumeyvyaHune 1 — T[lo cornacoBaHNio MEXAY U3FOTOBUTENEM U 3aKa34YMKOM YCNOBUA UCMBITAHWIA, yCTa-
HOBMEHHbIe B HaCTOSILLEM CTaHAapTe, MoryT 6biTb ononHeHb. BapuaHThl BoiGopa yCnoBuii UcnbiTaHWiA NnpueefeHsbl B
npunoxeHuun A.

MpumedvaHue 2 — T[poBegeHne UCMBITAHUA ANS NoMydeHUs paGounx XapakTepucTUK TArOBbIX NUTUIA-
MOHHBIX aKKyMYNATOPHBIX GaTapeii MOXET OCYLLECTBIATLCA CO CCLIIKOW Ha JaHHbIA cTaHaapT.
MpumedvyaHue 3 — TexHudeckue TpeGOBaAHUS K UCTILITAHUAM NUTUA-UOHHBIX aKKyMYNATOPHBIX 6aTapeii u

cuctem onpegenens B UCO 12405-1 n NCO 12405-2.
2 HopMaTtuBHbIe CCbUTKU

B HacTosiILLEeM CTaHAapTe UCMOJSIb30BaHbl CCbINIKM HA CreAylolue MexayHapoaHble cTaHaaprtbl (ans
[aTUPOBAHHBIX CCbINOK cneayeT UCNOoNb30BaTb TOMbKO yKa3aHHOE U3faHue, AN HeAAaTUPOBAHHbLIX CCbINOK
cneayert ucnonb3oBaTbh NOcneaHee U3faHue ykazaHHOro JOKYMEHTA, BKNOYasi BCE MONPaBKu):

MO3K 60050-482 MexxayHapoaHbIi 9neKTPOTEXHUYECKUI cnoBapb. Yacte 482. MepBuyHbIE U BTOPUY-
Hble anemeHThbl U G6aTtapeu (IEC 60050-482, Intemational Electrotechnical Vocabulary — Part 482: Primary
and secondary cells and batteries)

M3K 61434 AKKyMynaToOpbl M akkyMynaTopHble GaTtapeu, cogepXaliue LLIEenoYyHOM U ApYrue HEKUC-
NOTHbIE 3aneKTponuTbl. PekoMeHaaumn no 0603HAYEHUIO TOKa B CTaHAApTaX Ha LLENOYHbIE aKKyMYNSTOPbI 1
Gatapeun (IEC 61434, Secondary cells and batteries containing alkaline or other non-acid electrolytes —
Guide to the designation of current in alkaline secondary cell and battery standards)

M3paHue opnumnanbHoe
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3 TepMUHbI U onpeaeneHus

B Hacrosilem craHgapTe npumeHeHbl TepMuHbl no M3K 60050-482, a Takke cneayowme TEPMUHbI C
COOTBETCTBYHOLUMMU ONpeaeneHnsamu:

3.1 aKKyMynaTopHbIi 3nekTpomobuns; SMA (battery electric vehicle, BEV): TpaHcnopTHoe cpea-
CTBO, ANS1 ABMXEHNA KOTOPOrO UCNOMb3YETCA INEKTpUYeckas SHeprus €AMHCTBEHHOro 6OPTOBOr0 UCTOUHMKA
— aKKyMyInATOpHOI BaTapeu.

3.2 rubpugHbIv anekTtpomobunbs; SMI (hybrid electric vehicle, HEV): TpaHcnopTtHoe cpeacTBo, Ans
[OBWKEHUS1 KOTOPOro MUCMOMb3YeTCA SHeprus OT ABYX OOPTOBLIX MCTOYHMKOB. AKKyMYNSITOPHOW Gatapeun u
UCTOYHUKA, paboTaloLLero Ha yrnesogopoaHOM TOMMMBE.

3.3 HoMuHanbHaAa eMkocTb (rated capacity): Konnyectso anekTpudecTsa B amnep-yacax, 3asiBNneH-
HO€ M3roToBUTENEM akkymynatopos: C;_ana OMA u Cy_ana SMr,

3.4 6a30BbIil ucnbITaTenbHbIN TOK I (reference test current /;): Tok B amnepax, KOTOPbIii BblpaXkaeTcs
Kak

L=Ch1,

rae C,_ eMKOCTb akkymynaTopa, A-y;

N — NPOAOIHKMTENBHOCTE PeXMMAa NOMHOro paspsiaa B yacax.

1 — Bpems, u.

3.5 koMHaTHas TemnepaTypa (room temperature): Temneparypa (25 £ 2) °C.

3.6 NTUI-UOHHBIN akkymynaTop (secondary lithium ion cell); AKkymMynaTop, B KOTOPOM nNpu 3apage
MOHbI NMUTUA NEepPexoanT U3 KaToga, CoOAEpPXKaLLEero CoeanHEHNs NUTUSA, B aHOA, a NpU paspsae nepexoasT B
o6paTHOM HanpaBneHUN.

MpumMedvaHune 1 — AKKyMynsTop aTo 6a3oBOE MPOMBILUIIEHHOE YCTPOWCTBO, KOTOPOE ABMAETCA XUMUYe-
CKAM UCTOYHUKOM SI1EKTPUYECKOro TOKa € NMpAMbIM NpeobpasoBaHUEM XUMUYECKOW SHEPTUW. AKKYMYNATOP COCTOMT M3
SNeKTPoA OB, cenapartopa, SreKTposIuTa, Kopryca 1 KIeMM W NpefiHasHaveH ANa HaKoNNEHUs ANEKTPUHECKON SHEpPTuN.

MpuMedvaHue 2 — B HacTosLeM CTaHfapTe TEPMUH «aKKyMyNATOP» O3HAYAET AUTUA-UOHHLIA aKKyMynsi-
TOp, NeKTpudeckas 3Heprust KOTOPOro UCMONb3yeTCs AMNs ABUWKEHUS TPAHCNOPTHOrO CPeCcTBa.

3.7 cTeneHb 3apsikeHHOCTH, C3 (state of charge, SOC): [locTynHasi eMKOCTb akKyMynsiTOpHOI 6aTa-
pew, BblpaXeHHas B NPOLEHTaX OT HOMUHAMNbHOIA.

4 YcnoBus ncnbiTaHun

4.1 O6wume Tpe6OoBaHUA
[aHHble 06 ncnonb3yembix NpUGopax U MHCTPYMEHTaX (PUKCUPYIOTCA B NPOTOKONAX UCTIbITAHWUN.
4.2 N3mepuTternbHbie Npucopbl

4.2.1 AnanasoH usmepeHus npuéopos

MpuGopbl AOMKHBEI COOTBETCTBOBATL M3MEPSIEMbIM 3HAYEHUAM HANPSDKEHUSt U TOka. JlJuana3oH uame-
peHusa npubopoB U MeTOAbl U3MEPEHUA AOIDKHbI ObITb BbIOpaHbl Takum o6pasom, 4ToObI 06ecneynTb Tou-
HOCTb, YCTAHOBIIEHHYIO 41151 KaX40ro UCNbITaHUs.

[nsa aHanorosbix NPMOOPOB NOKA3aHUs AOMKHbI CHUTBIBATLCA C NOCNEAHEN TPETU LUKATbI.

Tobble apyrne nameputenbHbie NPUBOPLI MOTYT UCNONL30BATLCA, €CNKu OHM obecneunsaioT Tpedye-
MY TOYHOCTb U3MEPEHUNA.

4.2.2 iaMepeHue HanpsxKeHus

BHyTpeHHee conpoTUBIEHNE BOMNbTMETPA AOMKHO BbITb HE MeHee 1 MOM/B.

4.2.3 N'amepeHue Toka

Cucrema «amnepMeTp—LUYyHT-NPOBOAAY AOIMKHA UMETb Knacc ToMHoCTH 0,5 unu Bhbilwle.

4.2.4 3mepeHune TeMmnepaTtypbl

Mpubop aomkeH obecneynBatb U3MEPEHUE TemnepaTypbl Ha NOBEPXHOCTM akkyMmynsaTopa. duanasoH
U TOYHOCTb M3MepeHus npubopa AOIMKHLI COOTBETCTBOBaTbL TpeboBaHusaM 4.2.1. TemnepaTtypa AOIDKHA U3-
MEPATLCA B MECTe, KOTOpoe Haubonee TOYHO OTpakaeT TemnepaTypy akkymynsitopa. Mpu HeobxoauMOCTH
Temnepartypa MoxeT BbITb AONOMHUTENBHO U3MEPEHA B APYIMX MECTaX.
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MpyMepbl U3MEPEHUST TEMNEPATYpPbl MOKa3aHbl Ha pUcyHKe 1. M3mepeHve TemnepaTypbl HEO6X0AMMO
NPOBOAWTL B COOTBETCTBUM C MHCTPYKLMEH M3roToBUTENA aKkKyMysSTOpPOB.

Mpu3amaTrnyeckmii LunuHapuueckuit
akKymMynaTop aKKymMynaTop

PucyHok 1 — MpumMepbl 3MepeHus TeMnepartypbl akkymynsiTopoB

4.2.5 [pyrue nimepeHus

[pyrve BennuuHbl, BKIHOYAsA €MKOCTb M MOLHOCTb, MOFYT ObiTb M3MEPEHbl MPU NMOMOLLM COOTBETCTBY-
IOLWUX N3MepUTENbHBIX NPMOOPOB C Y4eTOM BbINOSIHEHUS TpeboBaHwuii 4.3.

4.3 MNorpewHocTb M3MepeHunii

CymmapHas MorpelHocTb W3MEPEHWU KOHTPOJIMPYEMbIX WM U3MEPSEMbIX BEMYUH OTHOCUTENbHO
TpebyeMmbIx Unn AeCTBUTENbHBIX 3HAUYEHUIA He [O/hKHa MpeBbiwaTh Cefyowmnx npeaenos:

a) £ 0,1 % ansa HanpshkeHus;

b) + 1 % Ans ToKa;

C) +2 °C Anqa Temneparypsl;

d) £0,1 % ona BpemeHu;

e) £0,1 % ansa macchl;

f) 0,1 % gna pasmepos.

Yka3aHHble npefesibl BKIIOYAOT B Cebs MOrpewHocT! CpPeAcTB WM3MEPEeHWd, meToda W3MepeHuid, a
TaKke BCe OCTasIbHblE€ VCTOYHUKM MOTPELIHOCTW, 06YCNIOBNEHHbIE NPOLEAYPOI UCTbITAHUS.

4.4 Temnepatypa ucnbiTaHWi

Ecnn nHoe He onpepeneHo, TO Nepefs KaxAbIM UCMbITAHUEM akKyMyNsiTOPbl AO/DKHbI ObiTh BblgepXaHbl
npv Tpebyemoi TemnepaType B TedyeHne He MeHee 12 4. 3TOT nepuos MOXeT 6biTb COKpalleH, ecnu 6yaet
[OCTUTHYyTa TemnepatypHas cTabunusauus, TO ecTb TemnepaTypa akkymynatopa 3a 14 u3MeHuTcs MeHee
yem Ha 1 °C.

Ecnn vHoe He onpefenieHo B HACTOSILLEM CTaHAApTe, TO aKKyMy/SATOpbl MUCMbITbIBAT MPU KOMHATHOW
Temneparype, UCNOMb3ys METOA, YKa3aHHbIA U3roTOBUTENEM.

5 W3mepeHue rabapmntos
TOYHOCTb OTcueTa NoKasaHwui npn nsmepeHnax ra6ap|/|TOB akKKymynatopa Ao/hkKHa COCTaB/ATb A0 TpeX

3Havalmx uudp c yyetom TpebosaHuin 4.3.
MpuyMepbl rabapuUTHbIX Pa3MepoB akkyMynsiTOPOB NpuBEAEHbl Ha PUCYHKE 2.
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a- unnuHppuyecknii akkymynatop (1) b - umnuHgpuueckuii akkymynsatop (2)
C - npusMartuyecknin akkymynatop (1) d - npusmaTnyeckuii akkymynstop (2)
e - nnockuii akkymynstop (1) f- nnocknii akkymynsatop (2)

A — wupvHa; B — TonwmHa; C — guametp; D — obwas agnvHa (Bkovas knemmbl); E— oblwas gnvHa (6e3 yyeta knemm)
PucyHok 2 — lMpumepbl rabapuTHbIX pa3MepoB akkyMy/siTOpoB
6 VI3amepeHne maccsol

Maccy akkymynatopa M3mepsiioT A0 TPeX 3Havalux uudp ¢ yuetom Tpe6oBaHuii 4.3.



FOCT P M3K 62660-1—2014
7 dneKkTpuyeckue nsmepeHus

MN3mepsiemble B MPOLIECCE UCMbITAHWI 3HAYEHUSI HAMPSDKEHWUS, TOKA M TEMMEPaTypbl AOIDKHbI ObiTb
3achMKCMpPOBaHbI B MPOTOKOJIAX.

7.1 O6wme ycnoBus 3apaga

Ecrnu nHoe He yka3aHO B HacTosiLeM cTaHgapTe, TO 40 NPOBEAEHUS MCMbITAHWI C 3NEeKTPUYECKUMU
U3MEPEHUAMU, aKKYMYSIATOP AOJDKEH ObiThb 3apshkeH criegytowmm obpasom.

[lo npoBeaeHUA 3apsiaa akKyMynsaTop paspshkaloT npu KOMHATHOW TemnepaType MOCTOSIHHbIM TOKOM,
yKasaHHbIM B Tabnuue 1, 40 KOHEYHOTO HaNPSHKEHWUs paspsia, yKasaHHOTrO U3roTOBUTENEM. 3aTeM akKymy-
nATop HeobXoAMMO 3apsauTb NPU KOMHATHOW TEMMNepaType B COOTBETCTBUM C TPEGOBAHUSAMU U3TOTOBUTE-
ns.

7.2 EMKOCTb

EMKOCTb akkyMynsaTopa U3mepsioT crneayolmm o6pasom.

31an 1. AKKYMyNAaTop 3apskatoT B COOTBETCTBUM C 7.1.

MNocne aToro ctabunuanpyoT TemnepaTypy akkymynaTopa B COOTBETCTBUM C 4.4,

3Tan 2. AKKYMYNATOP paspsbkaloT Mpu 3a4aHHOW Temnepatype MNOCTOAHHbLIM TOKOM A0 KOHEYHOro
HanpspkeHUsa paspsaaa, ykazaHHOro n3rotosutenem. PaspsaHbiil TOK M Temnepartypa ykasaHol B Tabnuue 1.

MpumedaHune — BapuaHTbl BbiGopa ycroBuid ucnbiTaHWii npuBefeHsl B Tabnuue A.1 (cM. npunoxexue A).

MeToa onpeneneHus 3HadeHns 6a30BOro UCNbITAaTENLHOIO ToKa & onpeaeneH B MOK 61434.

Tabnwuya 1— Ycrnoeus paspaga

Temnepartypa, °C Tok paspsaga, A

AkkymynsaTop ans SMA AkkymynsTop ans SMI

0 113k 1k

25

45

Otan 3. N3mepsaioT NpoA0mKUTENBHOCTL pa3psaa A0 AOCTWKEHUS YKA3aHHOTO KOHEYHOTO HaMNpsPKeHUs
W paccunTbIBaOT EMKOCTb akKyMynaTopa B amnep-vacax (A-4) ¢ TOYHOCTbIO 40 TPEX 3HayaLLmx Ludp.

7.3 KoppeKTupoBKa CTeNeHN 3apAXKEHHOCTU

MpuBeaeHue 3apsiga akkymynsaTopa B COOTBETCTBYIOLLEE COCTOSHWE SABMSETCA NOArOTOBUTENbHOW
npoLeaypoii nepes WUCNbITAHUAMMU, TPEOYIOLWMMU PA3NUYHOK CTENEHW 3apsXKEHHOCTU. AKKYMYMATOPbI Ans
AaHHbIX UCMbITAHUA AOJIKHbI ObITb 3apsKeHbl, KakK yKka3aHO HUXe.

31an 1. AKKYMYnNATOop 3aps»atoT B COOTBETCTBUMN C 7.1,

31an 2. CTabunuanpytoT TemnepaTypy akkymynsiropa 10 KOMHaTHOM TeMnepaTypbl B COOTBETCTBUU C
44,

3T1an 3. AKKymynsaTop paspspkatoT MOCTOSIHHbIM TOKOM B COOTBETCTBUM € Tabnuuen 1 B TeYeHue:

- (100 — n)/100 x 3 4 B cny4yae akkymynaTopa, NnpeAHa3Ha4YeHHOro Ana npuMeHeHusa B OMA,;

- (100 — n)/100 x 1 4 B cny4yae akkymynaTopa, npeaHa3Ha4YeHHoro Ana npuMmeHeHusa B OMI,

rae N — CTENeHb 3apS>KEHHOCTU B NpOLIEHTax, Tpebyemas Anst COOTBETCTBYIOLLETO UCTbITAHUA.

7.4 MowHocTb

7.4.1 Nopagok npoBeAeHNA UCNbITAHUNA

McnbiraHns A0mMKHbI NPOBOAUTLCS B CNeayoLeM Nopsiake.

a) ismepeHne maccsbl

Maccy akkymynaropa n3mepsoT B COOTBETCTBMU C pasaeniom 6.
b) N3mepeHue rabaputos
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PasMepbl akkyMynsTopa UamepsiioT B COOTBETCTBUM C pasfersiom 5.

¢) OnpeaeneHne BONbT-aMNePHbIX XapakTepPUCTUK

BonbT-aMmnepHble XapakTepuCcTUKU ONpeaensioT NyTemM M3MEPEeHUs! HanpsHkeHUs B KOHLE JAecsATuce-
KYHAHOTrO MMNynbca pa3psaa/zapsaaa noCTOSAHHbBIM TOKOM NPU YCIOBUSX, YKA3aHHbIX HUXKE.

1) CTeneHb 3apsXXEHHOCTU aKKyMynsiTopa AorpkHa ObiTb goBeaeHa Ao 20 %, 50 % u 80 % B cooTBET-
cTBuM C 7.3.

2) TemnepaTtypa akkymynstopa B Ha4yane UCnbITaHUA JorkHa coctasnsaTh 40 °C, 25 °C, 0 °C u MUHYC
20 °C.

3) AKKyMYNATOP 3apsKaloT U paspsKaloT NPy KaXXaoM 3HAYEHUU TOKa, COOTBETCTBYIOLLIEM YPOBHIO HO-
MUWHAanNbHOW €MKOCTH, a HanNpPsHKEHME M3MEPSAIOT B KOHLIE AEeCATUCEKYHAHOro uMnynbca. [lnana3oH TOKOB 3a-
psaa v paspsaa AOmKeH ObITb yka3aH U3roToBUTENEM, a CTaHAAPTHOE BPEMS U3MepeHusi coctaensieT 1 c.
Ecnn nanpsbkeHne yepes 10 ¢ BbIXOAUT 3a nNpeferibl KOHEYHOrO HarpsbKeHUA pas3psiga MM KOHEeYHOro
HaNps>KEHUA 3apaaa, TO AaHHbIe U3MEPEHUI AOSHKHBI ObITb NPONYLLEHbI.

MpumeyaHnue — [lpn HU3KON TemnepaType AOIKHLI GbiThb MPUHATH BO BHUMaHue OrPaHUYEHUSA
MNPW 3apsge v paspsiie, ykasaHHbIE U3rOTOBUTENEM.

B Tabnuue 2 npuBeaeHbl NpUMepLl TOKOB 3apsaa U pa3spsaga Ans COOTBETCTBYIOLWEN obnactu npume-
HeHusi akkymynsaTopa. Ecnu TpebyeTcsa, makcumanbHbIl TOK 3apsaaa u pa3paaa (Imay) onpeaensietT u3rotoBu-
Tenb akKkyMynsATopoB. 10 COrmacoBaHMI0 C 3aKa3YMKOM 3TO 3Ha4YeHue MoxeT ObiTb ymeHblueHo. Makcu-
MarbHbI TOK 3apsiaa u paspsaaa MoOXeT ObiTb NPUMEHEH NOCe UCNbITaHWI Npu 5/; ans akkymynatTopa AMA
n 10/; ana akkymynsitopa OMIT. 3HayeHue /., MEHAETCA B 3aBUCUMOCTM OT CTENEHN 3apsHKEHHOCTU, TeMmne-
paTypbl UCMILITAHUIA U PEXUMA 3apsiaa U paspaaa.

Ta6nuuya 2—NpuMepbl TOKOB 3apsaaa u pa3psga

O6nacTb NpUMEHeHUs Tok sapspa v paspsaa, A
akkymynsTopa
SMA 1/3 14 2l 5/ Irmax
clvin 1/3 1 1l 5/ 10/ Trnax

4) Mexay uMmnynbcamu 3apsga v paspsga, a TaKke mexagy uMmnynbcamu paspaga v 3apsga AOSKeH
ObITb NPeayCMOTPEH NepepbiB ANUTENbHOCTLIO 10 MuH. OAHaKo ecnu TemnepaTypa akkymynatopa JYepes 10
MWH OTNIMYAETCA OT TemnepaTtypbl UcnbiTaHuin 6Gonee Yem Ha 2 °C, TO BpeMs nepepsiBa NpoaneBaeTcs Ao
Tex Nop, Noka TemnepaTypa akkymynaropa He AOCTUrHeT TpebyemMoro 3HayeHus C OTKIMOHeHueM He Bonee
yem Ha 2 °C. [Mocne aToro UcnbiTaHUA NPOAOIHKAOTCA.

5) cnblTaHua NpoBOAAT B COOTBETCTBUM C AUarpammMamMu, noKkasaHHbIMWU Ha PUCYHKe 3.

MpumeyvaHnue 1 — BapuanTbl Beibopa ycnoBuidi ucneiTaHuii npuBeaeHsl B Tabnuue A.2 (CM. npunoxe-
Hue A).

MpuMmedvaHue 2 — BonbT-amnepHas XapakTrepucTuka MOXET OblTb nofnyvyeHa NpAMONIMHENRHON anmnpok-
cMMaLMel, UCMoNb3ys U3MePeHHbIe 3Ha4YeHUS TOKa U HanpsXXeHWs, No KOTOPbLIM MOTYT ObiTh BEIMUCNEHEI MaKCMMarbHbIiA
TOK /max M MOLYHOCTb. HakmnoH 3TON NHUK NoKasblBaeT BHYTPEHHeE COMPOTUBIEHNE akKymynaTopa.
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a — akkymynsatop gns SMr

PucyHok 3, nucT 1— lMopsiaok UCMbITaHui Mo onpeaeneHnio BoibT-aMNepHbIX XapakTepucTuk
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b— akkymynatop gna AMA
PucyHok 3, nuct 2

7.42 PacueT yaenbHOW MOLHOCTHN
7.4.2.1 PacyeT mMoLHOCTH
MoLwHoCTb paccunTbiBatoT No popmyne (1) n pesynbTar OKPYrasoT 40 TPeX 3Havalmux umdp.

Pr, = Unl X /gmaxi O

roe Pd— mouwHocTb, BT;

Ud — HanpsikeHne, n3MepeHHoe B KOHLIe AEeCATUCEKYHAHOro MMMNy/bca npy MakCumasibHOM TOKe pas-
paga, B;

|dhax_MakcuManbHbIii TOK paspsja, ykasaHHblli u3rotosuTenem, A.

Ecnn PdumveeT oueHoYHOE 3HauyeHne, TO 3TO A0/HKHO ObITb yKasaHo.

7.4.2.2 PacueT yaenbHoOn MOLHOCTM MO Macce

YAenbHy MOLHOCTb MO Macce paccuutbiBaloT No dopmysne (2) u pesynbTaT OKPYrIsoT 40 TPex 3Ha-
yawmx uudp.

Pd

P w @
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rae Ppg — YAEnbHaa MOLHOCTL No Macce, Br/kr;
Py — MOLYHOCTB, BT;
m — mMacca akkymynsaTopa, Kr.
7.4.3.2 PacyeT yaenbHOW MOLLHOCTH M0 06beMy
YAenbHylo MOLHOCTb M0 06bEMy paccuuTbiBaloT no chopmyne (3) U pe3ynbTaT OKPYrMsOT A0 Tpex

3Havawmx uuap.

P
Ppvim = 7d ) (&)

€ Povim — YAENbHAA MOLLHOCTL N0 06bemy, B1/n;

Py — MOLUHOCTB, BT;

V — o6bem akkymynsiropa, n.

O6bem NpusmMaTU4ECKOro UMM MIOCKOro akKyMymnsTopa onpeaensieTcs npous3BeAeHWeM ero BbiCOTbl
0es yyeTa KNeMM, LUMPUHBbI U ANWHBI;, 00beM LUMMHAPUYECKOTO akKymynsaTopa onpeaensaeTcs npousseae-
HUEM MMOLAAN CEYEHUS LUNMHAPA W ero AnUHbl 6e3 yyeTa Knemm.

7.4.3 PacyeT yaenbLHOW MOLWHOCTY peKynepauumn

7.4.3.1 PacyeT MOLLHOCTU peKynepaumm

MoLuHocTe pekynepaumyu paccyuTeiBaloT No hopmyne (4) u pesynbTaT OKPYrMsSOT A0 TPeX 3Havalmx
uudp.

Po = U; % Iomax, 4

rae P,_ MOLHOCT pekynepauumu, BT;

U, — HanpspkeHue, nsmepeHHoe B KOHLIe AeCATUCEKYHAHOTO UMMNynbca Npu Toke 3apsaaa lomax, B;

lomax — MakCMMarbHbIN TOK 3apsAa, YKa3aHHbIVW U3roToButenem, A.

Ecrm P, umeeT oLeHOYHOE 3HaYeHUe, TO 3TO AOSHKHO ObiTb YKa3aHo.

7.4.3.2 PacyeT yaenbHON MOLLHOCTM peKynepaumm no macce

YaenbHy0 MOLHOCTb pekynepauumn no Macce paccyuTbiBatoT no chopmyne (5) U pe3ynsTar oKpyrnsioT
00 Tpex 3HavaLmx uuap.

P
Ppc :;C ) (5)

A€ Ppc — YAENbHasA MOLLHOCTL pekynepaumu no macce, Br/kr;

P, _ MOLWHOCTb pekynepauuu, BT;

m — Macca akkymynsitopa, Kr.

7.4.3.3 PacyeT yaenbHOIi MOLIHOCTU peKynepaumm no oobemy

YAenbHyl0 MOLLHOCTL pekynepaumu no o6bemy paccuuTbiBalOT no dopmyne (6) u pesynbTaTt OKpyr-
NAT A0 Tpex 3Havawmx umdp.

0

Ppvime = Vc ’ ®)

rAe Ppvime — YAENbHAA MOLLHOCTL peKynepauumn no oovemy, Br/n;

P, — MOWHOCTb pekynepauuu, Br;

V — o6Gbem akkymynsiropa, .

OGbem NPM3MaTMYECKOro MMM MIOCKOr0 akKyMynATopa ONpeaensieTcsl NPOU3BEAEHNEM €ro BbICOTbI
6e3 yyeTa Knemm, LUIMPUHbI U ANUHBL; 00bEM LUUNMHAPUYECKOTO akKyMynsiTopa onpejensietcs npousseae-
HWEeM NNoLaaun CeYeHNs LUNMHAPA U €ro AnNuHbl 6e3 yueta Knemm.
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7.5 dueprua

7.5.1 MopAnok npoBeaeHNA UCNbITAaHUN

YAernbHyI0 93Hepruio N0 Macce B BaTT-4acax Ha KUMOrpamM U yAEnbHY 3HEPruio no obvemy B BaTT-
Yyacax Ha nuTp npu Toke paspaaa 1/3 It ana akkymynatopa SMA u 11t ana akkymynatopa SMI™ onpeaensioT
B crneayioLieM nopsake.

a) Mamepenue maccol

Maccy akkymynsitopa usmepsiioT B COOTBETCTBUM C pa3aenom 6.

b) U3mepeHue rabaputoB

Pasmepbl akkymynsiTopa u3mepsioT B COOTBETCTBUM C pasaernom 5.

¢) UsmepeHue emkocTm

EmKoCTb akkymynsTopa onpeaensiot B COOTBETCTBUM € 7.2 NPY KOMHATHOW TeMnepaType.

d) PacueT cpeaHero HanpsbkeHus

3Ha4eHne cpeaHero HanpshkeHUsl BO BpeEMs pa3psiia B UCMbITAHUSIX N0 ONpeaeneHnio eMKOCTU JOJK-
HO ObITb NONYYEHO NYTEM WHTErPUPOBAHUSI HANpsHKEHUs paspsga No BPEMEHW M AeneHus pesynbrara Ha
nNpoAOMKUTENBHOCTL pa3psaa. B ynpoLueHHOM nopsiike cpeHee HanpsbkeHue pacCYMTLIBAIOT CAeayloLuM
00pasom: HanpshkeHue paspsaa M3MepsiloT Kaxable 5 ¢ oT MOMeHTa Hauyana ucneitanusa (U1, U2, ..., Un);
3HaYeHWe HanNpsHXKeHUs, NOMyYeHHOe MEeHee YeM 3a 5 ¢ A0 KOHUA pa3psaaa, B pacyeT He BkniovaioT. Cpea-
Hee HanpsbkeHue Uavr paccuuTbiBalOT € NOMOLLBIO (hopmynbl (7) U pe3ynbTaTt OKpYrnsioT A0 TPeX 3HavaLmx

uudp.

U, +U, +...+ U,
an :%_ @

MpumedvyaHune — [aHHble N3MEPEHWUA MOTYT UCMONL30BATLCS, €CIIU OHU MONYYeHbI NPU NOMOLLM U3MepK-
TenbHbIX NpU6opos, obecnevmnBatoLmx TpeByeMyto TOHHOCTb N3MEPEHUA.

7.5.2 Pacuet yaenoHOMW 3HEpPrum

7.5.2.1 PacueT yAenbHOW 9Heprum no Macce

YAenbHyo 3Hepruio no Macce pacCcyuTbIBAOT C NOMOLBIO hopmyn (8) u (9) u pesynbTaTr OKPYrnsioT
00 Tpex 3Havawmx yudp.

Wed =Cd ans (8)

rae Wey — anekTpuyeckasa aHeprua akkymynsitopa, Br-y;

Cy — paspsgHasa emKoCTb npu Toke paspsga 1/3 I ana akkymynatopa OMA u 1/; ana akkymynsTtopa
OMI, A-y;

U,yr— CpefHee HanpsxeHnue paspsaaa, B.

Ped =— = ©)

rae Peqd— YAENbHAA 3HEprusa no macce, BT-y/kr;

Wy — anekTpuyeckas sHeprusi akkymynsaropa, Br-y;

m — Macca akkymynsropa, Kr.

7.5.2.2 PacueT yaenbHoii 3Heprum no o6bemy

YaenbHy0 3Hepruio no 06bLeMy paccuuTbIBaloT ¢ NOMOLLBIO hopmynbl (10) U pesynbTaT OKpyrnsioT 40
Tpex 3Havawmx uudp.

Pevimd = y:

A€ Pevims — YAENbHAA 3Heprusa no o6vemy, Br-u/n;
W.y — anekTpuueckas aHeprus akkymynaropa, Br-u;
V — obbem akkymynsropa, n.

10
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O6beM NpU3MaTUYECKOro UMM MIOCKOTO akKyMYMATOpa ONpEeAENnAeTca NPOM3BEEHUEM €ro BbICOThI
6e3 yyeTa KneMM, LUMPUHBI U ANUHbI, 06beM LUAMHAPUYECKOTO aKKyMYnATOpa OnpeaenseTcs npovsseae-
HUWEeM MoLlaan CeYeHUs LMNUHAPA U ero AnuHbl 6e3 yyeta knemm.

7.6 UcnbiTaHnA Ha xpaHeHue

7.6.1 cnbiTaHMe HA COXPaHHOCTL 3apsana

XapaKkTepucTnKM COXPaHHOCTW 3apsAaa akKyMmynaropa npu CTeneHun 3apsbkeHHOCTH 50 % onpeaensioT
B CrieaytoLiem nopsiake.

3T1an 1. AKKYMynATop 3aps»katoT B COOTBETCTBUM C 7.1.

31an 2. AKKYMynATOp paspsbkaloT 40 CTEMeHU 3apshkeHHOCTU 50 % B cooTBeTCTBUM C 7.3. 3aTem ak-
KyMynATOp CTabunuanpyiot 4o Tpebyemol TeMnepaTypbl UCNbITAHWI B TedeHun 1 u.

3T1an 3. AKKYMynAToOp paspsxatoT 40 KOHEYHOro HanpshkeHns paspsaa Tokom 1/3 /; ana akkymynsaropa
OMA u 1/; ana akkymynsaTopa SMIT npu KOMHaTHOW TeMnepaTtype. GUKCUPYIOT HAYanbHYIO paspsaHylo eM-
kocTb Cy.

3tan 4. MNMosTopatoT atanbl 1 1 2,

3tan 5. OCTaBnAlT akkyMynAaATop Ha XpaHeHue B TedeHue 28 AHen npu Temnepatype OKpyXKaloLlen
cpepbl (45 £ 2) °C.

31an 6. AKKyMynATop paspsXXKalT A0 KOHEYHOro HanpskeHusa paspsaa nocTosHHbIM Tokom 1/3 I ansa
akkymynatopa OMA u 1/ ana akkymynstopa SMI npu KOMHaTHON Temnepartype. PUKCUMPYIO OCTATOYHYIO
paspsigHyro eMmKkocTb C,.

CoxpaHHOCTb 3apsaa paccuuTbiBaloT No opmyne

R="Sr100, (11)
Cb

rae R — coxpaHHOCTb 3apsaa, %;

C,_ eMKOCTb aKKyMynaTopa nocne xpaHenus, A-y;

C, _ eMKOCTb aKKyMYNsTOP 40 MOCTAHOBKMU HA XpaHeHue, A-J.

7.6.2 icnbiTaHWe HA ANIUTENIbHOCTb XpPaHeHUA

CpOK XpaHeHWs akkyMmyrnsaTOpOB ONPEAEnsoT B Cneaylowem nopaake.

3t1an 1. OnpeaensalT eMKOCTb, YAEbHYIO MOLUHOCTb U YAESbHYIO MOLWHOCTL pekynepauum akkymyns-
TOpa B cooTBEeTCTBMM C 7.1, 7.2 1 7.4,

Otan 2. JoBoaAT creneHb 3apshkeHHOCTH Ao 100 % ans akkymynatopa SMA u ao 50 % ana akkymy-
naropa SMIC B cOOTBETCTBUM C 7.3. AKKYMYNATOP OCTaBAAIOT HA XpPaAHEHUE B Te4YeHMU 42 AHEN Npu Temne-
paTtype okpyxatoLlen cpeabl (45 + 2) °C.

3tan 3. MNMocne BbINOSIHEHUA 3Tana 2 akKyMmyrnsTop crabunmanpyior 40 KOMHATHON TeMnepaTypbl B CO-
OTBETCTBUM C 4.4 1 noaBepraloT pa3psay NOCTOAHHLIM TokoM 1/3 I ana akkymynatopa SMA u 1/; ana akky-
mynsaTopa OMIT 4O KOHEYHOrO HaMPSHKEHUs paspsiAa, YKa3aHHOrO U3roToButTenem. PUKCUPYIOT eMKOCTb ak-
KyMynsiTopa B aMnep-vacax. [llony4yeHHoe 3Ha4yeHue ABNAETCA COXPAHEHHOW eMKOCTbIO.

Otan 4. MoeTops0T 3tansl 1, 2 1 3 NooYepeaHO TpU pasa.

B npoTokone ucnbiTaHuin NPUBOAAT 3HAYEHUA €MKOCTU, YAENbHOW MOLUHOCTH, YAESNbHOW MOLLUHOCTH
pekynepaumu 1 COXpaHeHHON EMKOCTHU, MONy4YeHHble Ha aTanax 1 u 3.

Ecnu akkymynaTop B nepepbiBax Mexay UcnbiTaHnamu 6yaet HaxoauTbCA Npu KOMHaTHON Temnepa-
Type, TO HeoBX0AMMO NPUBECTM B COOTBETCTBME BpEMS UCTMIbITAHUSA, a obLiee BpeMsa nepepbiBOB 3adMKCu-
poBaTb B NPOTOKOSIE UCMbITAHUNA.

7.7 PecypCHbIe UCNbITaHUA (LIMKITUYECKUM PEXUM)

PecypcHble MCMbITaHKUs NPOBOAAT ANS ONPeAeneHna U3MEHEHUsSI XapakTEPUCTUK akKyMyNaTOPOB Mpu
LIMKITMPOBaHUN,
MpuMmeyvyaHue 1 — lMocrnefoBaTeNlbHOCTL NPOBEAEHUA PECYPCHBLIX WUCMBITAHWA NpUBEAEHa B NpUnoxe-

HuKn B.
MpuMedvyaHune 2 — BapuaHTel Belibopa ycroBuid UCnbiTaHWiA NpuBeAeHsbl B Tabnuue A.3 (cM. npunoxe-

Hue A).

7.7.1 UuknupoBaHue akkymynatopoB ans SMA
UuknupoaHue akkymynatopos anst OMA npoBoAAT B CreayloLeM nopsake.

1
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7.7.1.1 'amepeHune HayanbHbIX paboymnx xapakTepucTuk

Mepen uMKNMpoBaHMEM U3MEPSIOT CreAyLIMe XapakTepPUCTUKN akKyMynsaTopa: eMKOCTb, AUHaMuye-
CKYIO paspsiiHY0 eMKOCTb U MOLLHOCTb.

EmMkocTb

OnpeaensarT eMKOCTb B COOTBETCTBUM C 7.2 nNpu TemnepaTtype (25 £ 2) °C.

AuHamunyeckas paspagHaa eMKocTb Cp

OnHaMn4Yeckyto paspagHyo eMKoCTb Cp M3MepAoT npu Temnepatype (25 £2) °C un (45 £ 2) °C.

OnHaMmyeckylo paspagHyl0 eMKOCTb ONMpPeaensioT UHTErPUPOBAHMEM MO BPEMEHU TEKYLLMX 3HAYEHUI
TOKa 3apsja v paspsaa, NOATBEPXKAEHHbIX CMeAYIOLLMMIA UCNLITAHUAMU: Pa3PsXKatoT NOMHOCTLIO 3apsKeH-
HbI aKKyMynATOP MOBTOPSAIOWMMUCA pa3psgaMu B COOTBETCTBUM C NapameTpamu AMHAMUYECKOro paspsaa-
Horo npoduna A, npuBeAeHHOro B Tabnuue 3 u Ha pUCYHKE 4, NOKa HanpsKeHWe HE AOCTUTHET HUXKHErO
npeaena, ykasaHHoro u3rotoBuTenem.

MouwHoCTb

OnpeaensaT MOLLHOCTL B COOTBETCTBUMU C 7.4 npu Temnepatype (25 + 2) °C n cTeneHn 3apaXKeHHOCTH
50 %.

7.7.1.2 3apagHo-paspsagHble LUUKIb

LinknuposaHue npoBoAAT B CrneayoLeM nopsake.

a) Temnepartypa

TemnepaTtypa okpyxatoLlen cpebl A0MKHA ObiTb (45 £ 2) °C. TemnepaTypa akkymynsaTOpoOB B Ha4ane
ucneiTaHum — (45 + 2) °C.

b) 3apsaHo-paspAAHbIA LUKIT

OANHOYHBIA LMK COCTOUT M3 NOCNEA0BATENLHOIO BLINOSIHEHMA 3TANoOB C 1 N0 4, NPUBEAEHHbIX HUXE.
OnuTensHOCTb NepepbiBa MEXAY KaKabIM 3TanoM AOMmkHa ObITh He Bonee 4 u.

LiInknbl 4OMmMKHBbI HENPEPBLIBHO MOBTOPATLCA B TedeHue 28 gHen. 3atem onpeaenstor paboyne xapak-
TEPUCTUKM aKKyMYNATOPOB B COOTBETCTBMU C NEPEYMCIIEHUEM C) HACTOALLEro noanyHkTa. [JaHHylo npoueay-
py MOBTOPAIOT A0 HACTYMMEHWUS YCNOBWIK 3aBEPLUEHUA UCMbITAHWIW B COOTBETCTBMM C nepeduncneHunem d)
HaCTOALLEero noAnyHKTa.

31an 1. AKKyMYnNATOp NOMHOCTbLIO paspsialoT B COOTBETCTBUMU C METOANKON U3FOTOBUTENS.

31an 2. AKKYMYNSTOP NOJSIHOCTLIO 3apsXKalT B COOTBETCTBMM C METOAMKOW M3roToBuTens. AnuTens-
HOCTb 3apsaja AOMKHa COCTaBnATb He Bonee 12 u.

J1an 3. Pa3paxaloT akkymynatop AUMHAMUYECKMM paspsaaoM B COOTBETCTBMM C npodhunem A, 3agaH-
HbiM B Tabnuue 3 u Ha pucyHke 4, 4O eMKOCTH, paBHON (50 £ 5) % HavanbHOM AMHAMUYECKON pa3psiaHON
emkocTn CD npu Temnepartype (45 £ 2) °C.

Ecnu Ha atane 3 HanpshkeHWe AOCTUTHET HWKHEro npeaena, ykasaHHOro U3rotoBUTenem, UCrbiTaHue
JOMKHO ObITb NPEKpaLLeHO, HECMOTPSA Ha yKka3aHue B nepevucneHnmn d) HacTOALLEro NOANYHKTa, NOCMe Yero
onpeaensaloT paboune xapakTepucTUKU akKyMynsitopa B COOTBETCTBUM C NEPEYUCIIEHWEM C) HaCTOALLEro
NOAMYHKTA.

Ecnu Ha atane 3 TemnepaTtypa akkyMynsatopa AO0CTUraeT BEPXHEro npeaena, ykazaHHoro M3arotoBure-
neM, AnNUTeNbHOCTL wWwara 20 B Tabnuue 3 MmoxeT ObITb NPoANeHa Ha HeobXxoAUMYIO BENMUYMHY. dakTuyeckas
ANUTENLHOCTL A0MKHA ObITb 3aMKCUPOBAHA B NPOTOKONE UCTLITAHMWIA.

MoOLLHOCTbL NPW 3TOM UCNbITAHUM PACCYUTBLIBAIOT N0 hopmyne

Prnax = NxWeg, (12)

rae Prax — MOLLHOCTb, BT;
N — 3HayeHune Tpebyemon MakCMManbHOW MOLLHOCTU akKyMynsaTopa TPaHCMOPTHOro CpeacTBa B BaT-
Tax, AENEHHOE Ha SHEPIUI akKyMynsaTopa B BaTT-yacax, 1/4.

MpuMmevyaHne — Hanpumep, B COOTBETCTBUM C TEXHUYECKUMMN TpebOBaHUAMU K KOMMepLUannsnpoBaH-
HbelM OMA npuHumaeTcs 3HadveHue N = 3/y;

Weq _ 9nekTpudeckasn saHeprua akkymynaropa npu KOMHaTHOW Temneparype, BT .

Ecnu 3HaueHue, nonyyeHHoe no copmyne (12), 6onblue, YeM MakCuManbHas MOLLUHOCTb aKKyMYnsTO-
pa, ykaszaHHas W3rotToBUTENEM, TO MOLLHOCTL MPU 3TOM UCMbITaHUK onpeaenstoT kak 80 % MakCMmanbHOM
MOLLHOCTM NpU KOMHaTHOW Temnepatype u npu 20 % cTeneHn 3apsKEHHOCTU, YKa3aHHOW U3roTOBUTENEM.
dakTnyeckoe 3HaYEeHNE MOLUHOCTU AOMKHO ObITb 3a(PUKCMPOBAHO B NPOTOKOSE UCMbITAHWA.
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Tabnwuuya 3— duHamuyeckuit pa3psagHblil npodunbs A LMKIMPOBaHUSA akkyMynaTopoB Ang OMA

Ne wara saps- [AnntenbHocTb, OTHocuTenbHas MOLHOCTb UCTIbITaHUS, Sapsaa/paspasn
Aal/paspspa c %

1 16 0,0 -

2 28 +12,5 Paspan
3 12 +25,0 Paspsag
4 8 -12,5 3apsag
5 16 0,0 -

6 24 +12,5 Paspsap
7 12 +25,0 Paspsag
8 8 -12,5 3apsag
9 16 0,0 -

10 24 +12,5 Paspsag
11 12 +25,0 Paspan
12 8 -12,5 3apsag
13 16 0,0 —

14 36 +12,5 Paspsag
15 8 +100,0 Paspsg
16 24 +62,5 Paspsag
17 8 -25,0 3apsag
18 32 +25,0 Pa3spsag
19 8 -50,0 3apsag
20 44 0,0 -
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PucyHok 4 — [iuHamunyecknii paspsgHblii npodnnb A LMKAMPOBAHUS akkyMynaTopos ans 3AMA

Otan 4. Pa3paxalT akkyMynsaTtop AMHaMUYeckuM paspsagoM B COOTBETCTBUMM C npodunem B (asuxe-
HVWe Ha nofbem), 3afaHHbiM B Tabnuue 4 U Ha pUCyHKe 5, OJHOKPATHO. MOLLHOCTb WCMbITAHWA PAaCCUUTbI-
BalT no dhopmyne (12).

Ecnn Ha atane 4 HanpskeHue [OCTUTHET HWKHEro npegena, ykasaHHOro usrotoButesiem, UcnbiTaHue
[O/MKHO 6bITb NpekpalleHo, HECMOTPSA Ha ykasaHue B nepeuyucrieHnn d) HacTosLLEero noAnyHKTa, nocne yero
onpefensaT padoune XapakTePUCTUKN akKymMysnsTopa B COOTBETCTBUM C MepPeynucrieHUeM C) HacTosLero
noAnyHKTa.

Ecm HanpsxeHne akkymynsaTopoB BO Bpems pa3psja Ha ware 16 Heo4HOKPAaTHO AO0CTUraeT HWXHero
npefena HanpshkeHusl, MOLLHOCTb paspsfa W NPOAO/IKUTENBHOCTb MOTYT GbiTb COOTBETCTBYIOLMM 06pa3om
M3MEHeHbI. PakTnyeckme 3HauyeHUss MOLLHOCTU W MPOAO/IKUTENbHOCTU [AO/KHbI ObiTh 3adIMKCUMPOBaHLI B
NPOTOKOME UCMbITaHWA.

Tabnuuya 4— /uHammyeckuii paspagHbii Npodnib B LMKNMPOBaHWS akkyMynsiTopoB s SMA

Nellera [MTenbHOCTb, OTHOCUTE/bHAs MOLLIHOCTb VCTbITaHMS, 3apap/paspag,
3apsinalpaspsita c %

1 16 0,0 -

2 28 +12,5 Paspsag,
3 12 +25,0 Paspsag,
4 8 -12,5 3apan,
5 16 00 .

6 24 +125 Paszpsag,
7 12 +25,0 Pasps,
8 8 -12,5 3apan,

14
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OKoH4aHve Tabnuubl 4

Ne wara [nvtensHocTsb, OTHocHTEeNbHAsA MOLLHOCTb UCMbITaHWSA, 3apaa/paspag,
3apaga/paspsaga c %

9 16 0,0 -

10 24 +12,5 Paspsag
1 12 +25,0 Paspsag
12 8 -12,5 3apag,
13 16 0,0 )

14 36 +12,5 Pa3psg
15 8 +100,0 Paspsg
16 120 +62,5 Paspsag
17 8 -25,0 3apsag
18 32 +25,0 Paspsag
19 8 -50,0 3apsag
20 44 0,0 -

PucyHok 5 — AnHamunyeckunin paspsigHbii npounb B umkimpoBaHma akkymynaTopoB gns SMA
OT1an 5. Pa3psxatoT akkyMy/nsaTop AUHaAMUYECcKMM paspsoM B COOTBETCTBUMM C npodunem A, 3ajaH-

HbIM B Tabnuue 3 1 Ha pUCYHKe 4, [0 [OCTKEHUSI CYMMapHO eMKOCTu, Bktouas aTansl 3 u 4, paBHoii 80 %
HavasibHOW AnHamMuyeckoli paspsigHoii emkocTn CD npu Temnepatype 45 °C.
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Ecnu Ha arane 5 Temneparypa akkymynsaropa 4OCTUraeT BepXHero npeaena, yka3aHHoOro u3rotoBure-
nem, AnuternbHOCTL wara 20 B Tabnuue 3 MoxeT 6biTb NpoaneHa Ha HeobxoanMYI0 BenmuuHy. dakrTuyeckas
ANUTENBHOCTL A0MKHA ObITb 3a(PUKCUpPOBAHA B NPOTOKONE UCTILITAHUNA.

Ecnu Ha atane 5 HanpsbkeHUe AOCTUTHET HWXKHEro npeaena, ykasaHHOro U3rotoButernem, UCnbiTaHue
AOJDKHO ObITb MPEKpaLLeHo, HECMOTPA Ha yka3aHue B nepeuncneHdun d) HacToALero NoANnyHKTa, nocne Yero
onpeaensioT paboune xapakTepuCTUKU akKyMynsTtopa B COOTBETCTBUM C MEPEYUCNIEHUEM C) HaCTOALLEro
MOAMNYHKTA.

c) Nepuoauyeckoe namepeHue paéoumnx xapakTepncTmk

Mocne 3aBepLUEHUA KaXOro LMKIa, BKNOYaloLWero B cebsi NoBTOPAIOLLMECA NPOXOXAEHMS 9Tanos 1-
5 B TeyeHue 28 gHeil, onpeaensior paboune xapakTepucTUKM akKyMynsToOpoB B COOTBETCTBUM C 7.7.1.1.
CyMmapHoe BpeMs LMKNMPOBAaHUA Ha aTanax 1—4 no nepeuncrneHuto b) HacToawero noagnyHkTa ukcupylot
B NMPOTOKONE UCMbITaHUIA. JUHAMUYECKYIO Pa3psaHY0 eMKOCTb U3MEPSIIOT TONBbKO Npu Temneparype (25 + 2)
°C.

d) 3aBepuieHne ucnbITaHumn

McnbiTaHua 3aBepLiatoT MpU BbIMONIHEHUWM OAHOTO U3 HWKENEPEYMCIIEHHbIX YCNOBUWA. B nNpoTUBHOM
cnyyae crieiyeT BEPHYTLCA K MEPEUYUCTIEHUNIO a) HACTOALLErO NOANYHKTA U NPOAOMKUTL UCNLITAHUSA.

Ycnosue A: UCMbITaHUA MO NEPEYUCNIEHNAM a)—C) HACTOSALLIErO NOANYHKTa NPOBEAeHb! WEeCTb pas.

Ycnoeue B: 3HaveHue nioboro u3 nokasarenein, udmepsieMbiX B COOTBETCTBUM C NEepPEeYUCNEeHUEM C)
HacCTOoSALLEero noAnyHkra, coctasuno MeHee 80 % HavanbHOro 3HaYeHus.

Ycnosue C: TeMnepaTypa akkyMynsitopa BO BpeMs UCMbITaHUSI AOCTUrNAa BEPXHEro npeaena, corna-
COBaHHOIO Mexay U3roToBUTESNEM U 3aKa34YUKOM.

YKucno LMKNOB, BbIMOSIHEHHLIX B XOA€ UCMbLITAHUI, AOSDKHO ObiTh 3aPMKCMPOBAHO B NPOTOKOME UCMbI-
TaHU.

7.7.2 UnknupoBaHue akkymynaropos ana Ml

LinknuposaHue akkymynaropos ansa 3MIC nposoaAaT B cneayioweM nopsaake.

7.7.2.1 NamepeHue HavanbHbIX paboynx xapakTepucTuk

Mepen umknupoBaHWem U3MEPAIOT EMKOCTb U MOLLHOCTb aKKyMynsiTopa.

EMKoCTb

OnpeaenslT eMKOCTb B COOTBETCTBUM C 7.2 npu Temnepatype (25 £ 2) °C.

MouwHocTb

OnpeaenslT MOLWHOCTL B COOTBETCTBUM C 7.4 npu TeMmnepaTtype (25 £ 2) °C u creneHun 3apsaKeHHOCTH
50 %.

7.7.2.2 HanpspkeHue nepeknioveHnsa pabounx npodunen

Mepen pecypCHbIMKU UCMLITAHUAMMW YCTAHABMMBAIOT 3HAYEHUS] HAMPSHKEHUSA, MPU KOTOPbIX AOMKHbI
npouCXoauThL nepeknioveHns npocuna ¢ npeobnagaiowmm paspsaom (MMP) u npoduna ¢ npeobnagatio-
wum 3apsgom (MM3), onucaHHbIX B nepevncneHnn ¢) 7.7.2.3.

MpumeyvyaHue — Mog npodunem ¢ npeobnagatowmm paspsigom (discharge-rich profile) nogpasymesator
npocunb ANHAMUYECKUX 3apsfHO-pa3psAHbIX UMMNYNBLCOB, B KOTOPOM CyMMapHOe KOMNMYEeCTBO 3MeKTpUYecTBa, pacxo-
flyemoe B npoLliecce paspsaHbiX UMNYNbCOB NOCTOAHHO NPEBLILLIAET CYMMapHOe KONMMYeCcTBO INEKTpUYecTsa, nonydyae-
Moe B npoLiecce 3apsAHbIX MMMYIbCOB, YTO NPUBOAUT K NOCTENEHHOMY YMEHbBLLEHUIO CTEMNEHN 3apsKEHHOCTU.

Moa npodunem ¢ npeobnapaiowmm 3apagom (charge-rich profile) nogpaszymesator npodunb AMHaMm-
YeCcKUX 3apsiaHO-paspASHbLIX UMNYNbLCOB, B KOTOPOM CYMMapHOE KONMYECTBO aneKTpu4ecTea, nonyv4aemoe B
npouecce 3apsiaHbIX MMMYNLCOB MOCTOSAHHO NPEBLILLAET CYMMapHOE KONMYECTBO 3M1EKTPUYECTBA, pacxoay-
emMoe B npouecce pa3psifHbIX UMNYNbCOB, YTO MPUBOAUT K MOCTENEHHOMY YBESIMYEHUIO CTENEHU 3apsKeH-
HOCTMH.

a) Hanpsikenue nepekmouenns ¢ MNP na NN3

[loBOAAT CTeneHb 3apsXKEHHOCTU akkyMmynaTopa A0 30 % B COOTBETCTBUM € 7.3 U NPOBOAAT OAHOKpAT-
HO uuknuposaHue B pexxume MMNP npu Temneparype 45 °C. MuHuMansHoe 3Ha4Y€HUE HaNPSDKEHUS,, AOCTUT-
HyTO€ BO BPEMSsi 3TOr0 UCMbITaHUA, IBNSETCA HanpshkeHueM nepeknoveHus ¢ MNP Ha MMN3. Ecnu gocTurny-
TO€ MUHUMAarbHOE 3HaYeHMe HanpsbkeHUs OyAeT MEeHbLUE HUXKHETO NpeAena HanpsDKEHUs!, YKa3aHHOTO M3ro-
TOBUTENEM, TO HanpsXKEHUE NEPEKITIIOYEHUA JOMKHO COOTBETCTBOBATb HXKHEMY Npeaerny HanpsbkeHusl, yka-
3aHHOMY u3roToButenem. MNpu HEOOXOAUMOCTN YUMTLIBAIOT TAKKE CTENEHb 3APSDKEHHOCTM akKyMynsitopa,
PEKOMEHAOBAHHYIO U3rOTOBUTENEM.

b) Hanpsikenue nepexkmoyenus c MMN3 na MNP
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[JoBoaAT cTeneHb 3apshKeHHOCTU akkymynatopa 4o 80 % B cooTBeTcTBUM C 7.3 Y NPOBOASAT O4HOKpaT-
HO uuknupoBaHue B pexxume M3 npu Temnepatype 45°C. MakcumanbHOe 3HaYeHUe HanpsKeHUs, AOCTuUr-
HYTOE BO BPEMS 3TOr0 UCMbITAHUSA, ABNAETCA HanpskeHnem nepeknioveHus ¢ Mri3 Ha MNrP. Ecnu gocturHy-
TOE MakCMMarbHOE 3HavyeHue HanpsbkeHus OyaeT Gonblue BEPXHEro npefena HanpspkeHUs, YKaszaHHOro
W3roTOBUTENEM, TO HaMNPSHXKEHWE NEPEeKoYEHUss AOSMKHO COOTBETCTBOBATb BEPXHEMY Mpeaeny Hanpske-
HWA, yKasaHHOMY n3rotoButenem. Mpu HEOBXOAUMOCTH YYUTLIBAIOT TaKKe CTEMNEHb 3apSXKEHHOCTU aKkKymy-
naTopa, peKoOMeHA0BaHHYIO U3rOTOBUTENEM.

7.7.2.3 3apsagHo-paspsgHble LUMKIbl

LiuknuposaHue NnpoBoAAT B CreayoLeM nopsake.

a) Temnepartypa

TemnepaTypa OKpyxarLlein cpeabl B NpoLecce UCMbITaHul AormkHa ObiThb (45 + 2) °C B COOTBETCTBUU
Cc 4.4, TemnepaTtypa akkyMynsaTopoB B Havane ucnbitaHun — (45 + 2) °C B COOTBETCTBUMN C 4.2.4.

b) KoppekTnpoBKa cTeneHu 3apsaXKeHHOCTU nepea LUKNMpoBaHuem

AKKYMYNSTOPLI BbIAEPXKUBAKOT Npu Temnepatype (45 + 2) °C 1 4OBOAAT CTENEHb UX 3aPAXKEHHOCTU A0
80 % unu A0 3HA4YeHUs, COrnacoBaHHOTO MeXAy U3roTOBUTENEM U 3aKa3ymKoM, B TeyeHue 16—24 4 B COOT-
BeTCTBUM C 7.3. ECnun 3HaveHne creneHun 3apskeHHOCTH oTnuyaetces ot 80 %, ero Heo6xoauMo 3adukcmpo-
BaTb B NPOTOKONE UCMbITAHUNA.

c) 3apsagHo-paspagHbIA LUK

Mpoueaypy nocneaoBaTenbHOIO BLIMOMHEHMA 3TanoB ¢ 1 MO 4, yKasaHHbIX HWXE, NOBTOPSAIT A0
HaCTYNNeHns YCIOBUii 3aBEPLUEHMS UCMbITAHUIA B COOTBETCTBUM C MEPEYUCIIEHUEM €) HACTOSILIEro noj-
nyHkTa. B npouecce ucnbiTaHuii Nnepuoanyeckn onpeaensaT paboune xapakTepucTUku akKyMyrnsTOpOB B
COOTBETCTBUM C nepeumncneHmemM d) HacTosALero NoAnyHkKTa.

Ecnu B npouecce ucnbiTaHuii Temnepartypa akkyMynaropa 40CTUraeT BEPXHEro npeaena, ykasaHHoro
U3roToBUTENEM, ANUTENbLHOCTL Wara 16 B Tabnuuax 5 n 6 MoxeT ObITb NPOANEeHa Ha HeoBX0AUMYIO BEMK-
yuHy. PakTuyeckas AnNMTenbHOCTb A0MKHA ObITb 3ahukcMpoBaHa B NPOTOKONE UCNbITAHUIA.

3T1an 1. 3apagHo-paspsigHble UMKnbl NpoBoaAT B pexkume MMP, 3agaHHom B Tabnuue 5 n Ha pucyH-
ke 6, C MOBTOPEHUEM A0 TEX MOP, MOKA HANPSHKEHWE aKKyMynsATOpa He AOCTUIHET 3HAYEHUs HanpsbkeHust
nepeknioveHns, yCTaHOBNEHHOTO B COOTBETCTBUMU C NepeymncneHnem a) 7.7.2.2 (CM. pucyHok 8).

Ecnu 3HaueHne makCumarnbHOro Toka, ykazaHHoe u3rotosutenem, Himke 20It , TO OHO MOXET ObITb Npume-
HEeHO Ha ware 1 ¢ COOTBETCTBEHHbIM U3MEHEHWEM 3HAYEHUS TOKA UCMNbITaHMS Ha Lware 6, KOTopoe B 3TOM Crnyyae
JOIDKHO ObITb B 1BA Pa3a MEHbLLE 3HAYEHUS MAKCUMAarbHOTO TOKA, YKa3aHHOTO U3rOTOBUTENEM.

Tabnwuya 5—TMNP npu 4uKNUpoBaHUN akkyMmynaTopoB gns SMI

Ne wara [nuTenbHocTb, Tok /s, A Bapsa/paspss
sapsgalpaspsga c

1 5 20,0 Pa3psg
2 10 10,0 Paspsg
3 32 5,0 Paspspn
4 20 0,0 -

5 5 -15,0 3apsag
6 10 -10,0 3apsag
7 37 -5,0 3apsag
8 20 0,0 -

9 5 15,0 Paspsag
10 10 10,0 Paspsag
11 37 5,0 Paspsg
12 20 0,0 -

13 -12,5 3apsag
14 -7,5 3apsag
15 35 -5,0 3apsag
16 42 0,0 -
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PucyHok 6 — TMP npy UMKAMpOBaHUN akKyMynaTopos Ansa M

OTan 2. 3apAfHo-paspsafHble LWKAbl NpoBoAAT B pexume M3, 3agaHHOM B Tabnnuye 6 M Ha pPUCYH-
Ke 7, C NOBTOPEHMEM [0 TeX Mop, Moka HanpsXeHue akkymynsatopa He LOCTUIHeT 3HaYeHUs HanpsxeHus
nepeknoyYeHuns, yCTaHOB/IEHHOrO B COOTBETCTBUM C NepeyncneHnem b) 7.7.2.2 (CM. pUCyHOK 8).

Ecnn 3HauyeHne makcMMasnbHOro TOKa, ykasaHHOe u3rotoBuTesnem, Huxe 20It , TO OHO MOXeT 6bITb
NPUMEHEHO Ha ware 5 ¢ COOTBETCTBEHHbIM M3MEHEHMEM 3HAYeHUs TOKa UCMbITAHWMA Ha Lware 2, KoTopoe B
3TOM c/lyyae [AOMKHO 6biTb B ABa pasa MeHblle 3HaYeHUS MaKCMMaslbHOro TOKa, yka3aHHOro M3rotoBuTe-
nem.

Otan 3. OTanbl 1 1 2 NOBTOPAKT B TeveHne 22 u.

OTan 4. AKKyMYy/iATOPbl BblAEPXMBAKT B COCTOAHUM NOKOA B TevyeHue 2 4.

Tabnuuya 6— M3 Npy ULMKAMPOBAHUM aKKyMynsTopoB ana IMI

Ne wara [JnvrensHocTs, ¢ Tok It, A 3apsg/paspsag
3apsfia/paspAaa

1 5 -15,0 Paspag
2 10 -10,0 Paspsg
3 32 -5,0 Pazpsa
4 20 0,0 -

5 5 20,0 3apsag
6 10 10,0 3apsag,
7 37 50 3apsag
8 20 0,0 -

9 5 -12,5 Pa3psag
10 10 -7,5 Paspsga
1 37 -5,0 Pa3psag
12 20 0,0 -

13 5 15,0 3apsag
14 7 10,0 3apsg,
15 35 50 3apsag
16 42 0,0 -
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PucyHok 7 — MMN3 npu unKNnMpoBaHUn akkyMynsaTopoB asis M

npv LMKIVPOBaHUM akkyMynAaTopos ana Ml

Meprogmnyeckoe namepeHre paboumx xapakTepucTuk
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Mocne kaxxaoro BbINONMHEHUS Npoueaypbl OT 3tana 1 A0 arana 4 B TeyeHue 7 AHEN U3MEPSIOT MOLLY-
HOCTb AKKyMynsiTopa B COOTBETCTBUM C 7.7.2.1. EMKOCTb akkyMmynsaropa uaMepsioT kaxable 14 gHein, kak
ykasaHo B 7.7.2.1.

e) 3aBeplieHne UCNbITaHUA

Mcnbiranus 3aBepLualot Npu BbINONMHEHUM OAHOTO U3 HWXKEYKa3aHHbIX yCrnoBui. B npoTuBHOM cnyvae
cneflyeT BEPHYTLCS K NEPEYMCIIEHNIO a) HACTOALLEro NOAMYHKTA U NOBTOPUTL UCTILITAHUA.

Ycnosue A: UCNLITAHUA NO NEPEYUCTIEHUIO C) HACTOALLIETO NOANYHKTA NPOBOASAT B TEYEHUE LUECTU Me-
csILeB.

Ycnoeue B: 3HaueHue nio6Goro u3 nokasareneii, n3mMepsieMbiX B COOTBETCTBUM C nepeuncneHuem d)
HacToALWero nognyHkra, coctaBuno meHee 80 % Ha4yanbHOro 3HaYEHUA.

Yncno UMKNOB, BLINOMHEHHBLIX B XOA€E UCNBLITAHWIA, U TO, YTO HanpsHkeHWe NepexksioYeHuss JOCTUTHYTO,
(PUKCUPYIOT B NPOTOKONE UCNLITAHUNA.

7.8 UcnbiTaHna Ha aHeproahhekTUBHOCTb

Ona onpeaenenus dHeproadHEKTUBHOCTU aKKYMYNATOPOB NpOBOAAT obLue ucnbiTaHuss o6oux Bu-
OOB, ONUCaHHLIX B 7.8.1, 1 04HO U3 ABYX UCNbITAHWIA, ONUCaHHbLIX B 7.8.2 1 7.8.3.

7.8.1 O6wume ucnbiTaHua

7.8.1.1 UcnbiTaHna npu HopMarsnbHbIX YCNOBUAX

JaHHble ucnbiTaHUA NPOBOAAT ANA aKKyMYNATOPOB, ucnonb3yembix B AMA u SMI. MNMpumensior cne-
Aayloulyto npoueaypy.

a) AKKYMYNATOP BbIAEPXKMBAIOT NPU KOMHATHOW TemnepaTtype B TedeHne 1—4 4 nocne NosIHOro 3apsaa.
Mocne aToro NPUCTYNAIoT K UCNBITAHWUIO.

b) PaspskaloT akkyMynaTop MeToaoMm, ykazaHHbIM B 7.2, Npyu KOMHATHOM TemnepaType.

¢) OnpegeneHune aHeproahdeKTMBHOCTU Npu cTeneHn 3apsbkeHHocTn 100 %:

1) BblAEPXXMBAIOT aKKYMYMATOP B COCTOSAHUM NOKOA B TEYEHUE 4 4, a 3aTeM 3apsHKaloT A0 CTENneHn 3a-
pskeHHOCTU 100 % B COOTBETCTBMU C PEKOMEHAALNAMMN U3TOTOBUTENS;

2) BbIAEPKUBAIOT aKKYyMYISITOP B COCTOSIHUM NOKOSA B TEYEHUE 4 4, a 3aTeM pa3psikaloT ero B COOTBET-
CTBWM C 7.2 NPU KOMHATHON TeMnepaTtype.

d) OnpeaeneHue sHeproadMEKTUBHOCTU NPU CTeneHn 3apsikeHHOCTU 70 %:

1) BbIAEPXKMBAIOT aKKYMYNSATOP B COCTOSIHUM MOKOS B TEYEHME 4 4, a 3aTeM 3apsHKaloT A0 CTeneHu 3a-
pskeHHOCTN 70 % B COOTBETCTBUM C PEKOMEHAALUAMMN U3rOTOBUTENS,

2) BbIAEMKUBAIOT aKKyMYATOP B COCTOSIHUM MOKOS B TEHYEHUE 4 4, a 3aTeM pa3psxaloT ero B COOTBeT-
CTBWUU C 7.2 NpV KOMHATHOW TEMMepaType.

e) Pacuet konuyecTBa anekTpuyecTBa npu paspsaae u 3apsiae

KonuuectBo anekTpuyecTsa B npouecce paspsiga v 3apsga MOXHO paccyutaTtb, UCMONbL3ys crnegyto-
LM MEeToA: BbIOMpAIOT 3HAYeHMs TOKOB paspsaga u 3apsaga | ¢ untepsanom s cekyHa (s < 30) oT Havana
paspsiga/aapsaa; 3aTeM BbIYMCHSIIOT KONUMYECTBO anekTpudecTsa npu paspsae Qd v KOnM4ecTBO anekTpuye-
cTea npu 3apage Qc no opmyne

:/1+Iz+._.+/n 13)
3600 ’

N

Q

rae Q — KONMM4YecTBO SMEeKTpUYECTBa Npu paspsaae unu sapsaae, A-y;

I, _3HauyeHue Toka paspsga unum 3apaaa B nN- TOYKE M3MEPEHHBIX MHTEPBANOB, A.

f) PacueT anekTpuyeckon aHeprum paspsaa u sapsaa

3neKTpUYecKylo 3HEPruio B NpoLecce paspsaa v 3apsaga MOXHO paccuuTaTh, UCNOMb3ys CreayoLuii
MeToA: BbIBMpaloT 3HauYeHns Toka paspsiaa unu 3apsiga / u HanpsbkeHus paspsga unu sapsga U ¢ uitepsa-
nom s cekyHa (s < 30) ot Hauana paspsaga/sapaga; nocne 3Toro BbIYUCHSAIOT 3MEKTPUYECKYIO SHEPTUIO pas-
psaa Wy n anektpuyeckyto sHepruio 3apsaa W, no hopmyne

_ l1U1 +/2U2 +...+InUn
B 3600 ’
S

w (14)

roe W — anektpuyeckas sHeprusa paspaga unu sapsaa, Bru;
I, _3Ha4eHne Toka paspsaa unu 3apsaa B N-i TOYKE M3MEPEHHBLIX MHTEPBASIOB, A;
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U, — 3HauyeHune HanpshkeHus paspsiaa unu 3apsiga B n-i TOUKe M3MEpPEHHbIX MHTEpBarnos, B.

g) PacyeTt aHeproadbeKkTUBHOCTHU

OnpeAensoT KyNoHOBCKY0 adhekTUBHOCTL 3apsga ¢ nomoLubio dopmynsl (15) u aHeproaddeKTus-
HOCTb C NOMOLLLIO hopmynbl (16)

ne = 2100, (15)
C

rae nNe— KynoHosckasa adpdPekTuBHOCTL 3apsaaa, %;
Qu_ KONMMYECTBO SNeKTpPUYECTBa Npu pas3psae No NepeyncneHuio e) HacToALEro NOANYHKTa, A-y;
Q,_ KONMUYECTBO 3SIEKTPMYECTBA NPU 3apsae NO NePeYUCrEHNIO €) HACTOALLEro NoANyHKTa, A-y.

ne =N 40p, (16)

c

rae Ne_ 9HEepProadPeKTUBHOCTb, %;
Wy — anekTpudeckas aHeprus paspsaga no nepevvcnenuio f) HacTosero nognyHkra, Br-y;
W, — anekTpuyeckasn saHeprus 3apsga no nepevucneHuio f) HacrosiLero noanyHkra, Br-u.

MpumedvyaHUe — [aHHblE U3MEPEHUIA MOTYT UCTIONB30BATLCS, ECITIM OHW MONYYeHbl NPU MOMOLLYU U3MEpU-
TenbHbIX NpGopoB, o6ecnednBaroLnx TpeGyeMyto TOMHOCTb U3MEPEHWIA.

7.8.1.2 TemnepaTypHble UCNbITAHUA

[aHHble ncnbITaHWMA NPOBOAAT ANS aKKyMynsiTopoB, ucnonb3dyembix B SMA n SMI. MpumensioT cne-
Aylouylo npoueaypy.

McenbiTaHnsa NpoBOASAT NpU CrieAyIoWmMX 3HAYEHUsIX TemnepaTypbl: MUHYC (201 2) °C, (0+2)°Cu (45 ¢
2) °C.

a) AKKYMYNSATOP NOMHOCTLIO 3apshXaloT NpU KOMHATHOW TeMnepaType.

b) Bblaep>MBaloT akkymMynsaTop Npu TemnepaTtype UCMbITaHuh B TeyeHue 16—24 4 Ao BbipaBHUBAHUSA
TeMnepartyp, Nocne 4Yero NPUCTYNaioT K UCTILITAHUAM.

c) PaspspkaloT akkyMmynaTop METOAOM, YKa3aHHbIM B 7.2, NPU KAXKAO0M 3HAaYE€HUN TEMNEPATYPbl UCTIbI-
TaHWN.

d) OnpegeneHue sHeproaPEKTUBHOCTN NPU CTeneHn 3apsokeHHocTn 100 %:

1) Npu KaXXAoOM 3Ha4YEHUU TEMNepPaTypbl UCNLITAHWIA aKKYMYNSTOP BbIAEPXKMBAIOT B COCTOAHWUMU NOKOA B
TeyeHue 4 4, a 3aTeM 3apsHKalOT A0 CTENeHU 3apskeHHOCTU 100 % B COOTBETCTBUU C peKOMEHAALMAMMN U3-
roToBUTENS;

2) BblAEMKMBALIOT aKKyMYMNATOP B COCTOAHUMN NOKOA B T€YEHME 4 4, a 3aTeM pas3pskaloT ero B COOTBeT-
CTBUU C 7.2.

€) PaccunTbiBalOT KONMYECTBO INEKTPUYECTBA NpU paspsae u 3apsae no opmyne (13).

f) PaccuuntbiBalOT SMNEKTPUYECKYIO SHEPrUIo paspsaa u 3apsaaa no opmyne (14).

g) PaccuntbiBatoT KynoHOBCKYIO 3(P(heKTMBHOCTL 3apaaa ¢ nomoLbio hopMynbl (15) U sHeproadpdek-
TUBHOCTb C MOMOLLIO hopmMynbl (16).

MpuMmeyvyaHue — [JomkHbl ObITb yUTEHB! OrpaHUYEHUA 3apsifia U pa3psija Npu HU3KOK TeMnepaType, yka-
3aHHbIe U3roTOBUTENEM.

7.8.2 cnbiTaHua akkymynaropoB ana AMA

[aHHble UCNbITaHUA NPUMEHUMbBI ANA aKKyMYNATOPOB, UCMOoNb3yeMbiX B OMA, u npeaHasHayeHbl Ans
onpeaeneHus 9HeproapPdEeKTUBHOCTU aKKyMYNATOPOB B YCNOBUSAX ObICTPOro 3apsaga. McnbiraHus npoBoasaT
B COOTBETCTBUM CO CnieayloLlein npoueaypon.

a) AKKYMynsiTOp BblAEPXKMBAIOT NPU KOMHATHOW TemnepaTtype B Te4eHue 1-4 4 nocne nonHoro 3apsaa,
nocne 4ero NPUCTYNaroT K UCTILITAHUAM.

b) Pa3pshkatoT akkyMynaTop MeToAoM, YKa3aHHbIM B 7.2.

¢) OnpeaeneHne sHeproapEKTUBHOCTN NPU CTENEHN 3apskeHHOCTH 80 %:

1) BblAEPXKMBAIOT aKKyMYNATOP B COCTOSIHUM NOKOSI B T€YEHMe 4 4, a 3aTem 3apskaloT TOkOM 2/; Ao
creneHu 3apspkeHHocTn 80 %. Ecnu 3HauYeHne HanpsXXeHUs AOCTUrHET BEePXHero npeaena, ykasaHHoro u3-
roToBUTENEM, NPOLEAYPY 3apsaa npekpaLLatoT.
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MpuMmevyaHue — BapuanTel BoiGOpa ycnosuit uUcnbiTaHWiA npuseaeHsl B Tabnuue A4 (cMm. npunoxe-
Hue A);

2) BbIAEPKUBAIOT aKKyMYMATOP B COCTOSHMW MOKOSA B Te4eHue bonee yem 4 4 A0 AOCTIKEHUS UM TEM-
nepaTypbl UCMbITAHUIA, @ 3aTEM pa3psKaOT €r0 B COOTBETCTBUM C 7.2.

d) PaccuntbiBalOT KONIMYECTBO INEKTpUYECTBa NpU paspsae u sapage no opmyne (13).

e) PaccunTbiBalOT anekTpuyecKylo SHepruio paspaga u sapsaa no gopmyne (14).

f) PacueT aHeproadeKkTuBHOCTH

PaccuntbiBaloT KynoHOBCKYIO 3¢EeKTUBHOCTL 3apsaa € nomouipio cdopmynel (17) u sHeproachdek-
TUBHOCTb C NOMOLLIO chopMyrbl (18)

Net = Qat1gp, (7
Qe

rae Ne1 — KynoHosckasa adekTuBHOCTL 3apsaaa, %;
Qg1 _ KONMYECTBO INEKTPUYECTBA NPKU paspage nNo nepeyncneHunio d) HacToALEero NyHKTa, A-y;
Q:1 — KONMYECTBO ANEKTPUYECTBa Npu 3apage no nepeuncneHuio d) HacToALLEro NyHkra, A-u.

Wy
= 2400 18
Tt W (18)

c1

rae Nei — 9HeProappeKTMBHOCTL, %;

Wy — anekTpuyeckas aHeprus paspaga no NepeyYncrieHuIo €) HacTosILero NyHkra, Br-y;

W,, — anekTpuueckas aHeprusa sapsga no NEPeYUCIIeHUIO €) HaCToALLEero nyHkTa, Br-u.

7.8.3 Pacuet aHeproad¢ekTMBHOCTH akKymynaTopos ana dMI

HwxenpuseaeHHas METOAMKA PACNPOCTPAHAETCS Ha aKKyMynsATOPbl, MCNonb3yemMble B M.

a) PacyeT anekTpu4eckon aHeprum sapsaa u paspsaa

PaccuuTbiBalOT 9NEKTPUYECKYIO QHEPIUIO 3apsaa M paspsaaa no pesynbtatam UCNbITAHUNA, YKa3aHHbIX B
7.4, no dhopmynam (19) u (20). PaccuutaHHble 3Ha4E€HUA OKPYINAOT 40 TPEeX 3Havawmx yudp.

MpoBoAAT BbIGOPKY 3HAYEHMWIA TOKA U HANMPSDKEHUS Yepe3 O[JMHAKOBbLIE MPOMEXYTKA BPEMEHU B MpPO-
Lecce 3apsaHO-pa3psiaHbIX LIMKMOB, KOTOPbIe COOTBETCTBYIOT 3apsiAAHO-pa3psAHbIM UMNYNLCAM NPOAOIKK-
TenbHOCTbIO 10/; x10 ¢. MICnonb3yloT CTaHAAPTHLIN UHTepBan uamepeHuit 1 c. Ecnu sHayeHne HanpsKeHua
6aTapeu nocne 10 ¢ BbIXOAWT 3a rpaHuLbl HUXKHEro Npeaena HanpsKeHUs Npu paspsae unu BepxHero npe-
Jena HanpsXXeHWsa npu 3apage, TO UCMbITaHMA NPOBOAAT NPW MOHMKEHHOM 3Ha4YeHWM Toka no Tabnuue 2 un
BbIOpaHHOE 3HaYeHne Toka hMKCUPYIOT B NPOTOKOME UCNLITAHWUIA.

/c1Uc1 + IcZUcz to.t IcnUcn

Wep = 19
c2 3600 ) ( )
rae W, — anekTpuueckas aHeprua sapsaa, Br-v;
len — 3HAYEHUE TOKA 3apsiaa B N-il TOYKE UBMEPEHHbIX UHTEPBANOB, A;
U,, — 3HauyeHne HanpsKEHUN 3apsaa B N-i TOYKE U3MEPEHHBbIX UHTEPBAnoB, B.
lyqUgq +140Ug0 +...+ 14U,
WdZ — d1~¥ad1 d2¥d2 dn~dn , (20)

3600

roe Wy, — anektpuyeckas sHeprus paspsga, Br-y;
l4n — 3HAYEHME TOKa paspsiaa B n-i TOUKE UBMEPEHHBIX UHTEPBANOB, A;
Uy, — 3HaueHue HanpskeHus paspsaga B N-M TOYKe M3MepPEeHHbIX MHTepBarnos, B.
b) PacueT aHeproadhhekTMBHOCTH
OnpegensaT 3HeproadPEeKTUBHOCTb C MOMOLLBIO YpaBHeHus (21).

Wao
MNe2 =
Wcz

100 ,

r4e Nep — 9HEProapPeKTuBHOCTL, %;
Wy, — anektpuyeckas sHeprusi paspsga, Br-y;
W, — anekTpuyeckas sHeprusa 3apsga, Br-u.
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MpunoxeHue A
(cnpaBouHoe)

Bbi60p ycnoBuit ucnbitaHnmn

B HacToslLeM NpunoxeHUW NpuBeAeHbl AOMNOSHUTENbHBIE U 00A3aTenbHble YCNOBMA UCNBITAHUA ANA onpeaene-
HWUA eMKOCTM Mo 7.2, MoLHOCTH Mo 7.4, pecypca no 7.7 1 SHeproadPeKTUBHOCTH No 7.8.2. YCnoBuAa UCNbITaHWUIA I, yka-
3aHHble B Tabnuuax A.1-A.4, yCTaHOBMEHbl HACTOALWMM cTaHAapTom. [JOMOMHUTENbHO, Ha OCHOBaHUW COrnalleHns
MeXAY M3roToBUTeNeM U 3aKka34ynkoM, MOryT BbiTb BbIGpaHkl YCNoBUSA UCMbITaHUIA &, ykasaHHble B Tabnuuax A.1-A.4.

Tab6nunuya A1—YcrnoBus UCMBITaHWA ANA ONpeAerieHns eMKOCTU

Temnepartypa, °C Tok paspsaga, A
AxkkymynsTop ansa OMA Axkkymyrnstop ana SMIM
0,2/ 113 & 1h 51 0,2 4 113 1k 10 4 1 max
-20 a a a a a a a a a
0 a r a a a a r a a
25 a r a a a a r a a
45 a r a a a a r a a

Ecnu oTKIoHeHWe TOKa paspsiga npu UchbliTaHusx oT 6asoBbix 3HadeHui (1/3 I ana SMA n 1 /s ana OMI) 6yaeT
Gonblue, YeM ykasaHo B Tabnuue A.1, To 3TO JOMKHO BbITb OTPaXKeHO B NPOTOKONE UCTLITaHWA.

Tab6nunya A2—Ycnosua UcnelTaHWil 4ns onpeaeneHns MOWHOCTH

Temnepatypa, °C CreneHb 3apsbkeHHoCTH, %
Axkymynatop ana OMA AkkymynsTop ans MM
20 50 80 20 50 80
=20 a r a a r a
0 a r a a r a
25 r r r r r r
40 a r a a r a

Tabnuuya A3—YcnoBus pecypcHblX UCNbITAHUNA

ObnacTb NpMMeHeHus Temneparypa, °C
akkymynaTopa
25 45
OMA a r
aMIr a r

Tabnuya A4— Ycnosus UcnbiTaHuin Ans onpefeneHns aHeproadeKTUBHOCTN akkyMynATopo Ans SMA

CreneHb 3apshkeHHOCTU Tok 3apsiga rla
80 % 2 I r
Mo pekoMeHgaummn U3rotToBUTENA Mo pekoMeHaaLWmM U3roToBUTENSA a
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Mpunoxexnue B
(cnpaBo4Hoe)

MocnepoBaTenbHOCTb PECYPCHbIX UCTbITAHUNA

[aHHoe NpunoxeHne CoAepPXUT NOCneoBaTeNnbHOCTL NPOBEAEHUSA PECYPCHLIX UCMbITaHWi no 7.7. MNocneposa-
TeNbHOCTb UCMBITaHUA U KOHUENUUSA LMKIIMPOBaHMA ANA akkymynatopoB SMA nokasaHbl Ha pucyHkax B.1 n B.2. MNocne-
JoBaTenbHOCTb UCMbITAHUI Ansa akkymynatopos SMIT nokasaHa B Tabnuue B.1.
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7711

nepeuucreHve a)

nepedncneHne b)

nepeuncnieHmne c)

nepeuvicnexue d)

PucyHok B.1 — lNocnegoBatenbHOCTb UCMbITaHWA NpY LUTUPOBAHUM akKkyMynsaTopoB ans SMA
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Hanps)xeHue

(50 + 5) % HavamHGH 0O PaspsifiHas eMKOCTb

80 % HavasibHOl

PucyHok B.2 — KoHuenuus umknnpoBaHns a1 akkymynatopos SMA
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Tabnwuuya B.1—NocnesoBaTensbHOCTL UCNBITAHWIA NPU LUKITMPOBaHUK akkyMynsaTopos ansg SMIM

MognyHkt/ Mpoueaypa ucnbITaHUM Temnepatypa
nepeqmcneHme/:aTan
7.7.21 MN3MepstoT HavanbHble pabodne xapakTepucTuKu: KomHaTHaa Temne-
- eMKOCTh; patypa
- MOLLHOCTb
a)7.722 YcTaHaBnuBaroT 3Ha4YeHne HanpskeHust nepekroderuns ¢ MNMMP (45+2)°C
Ha MnN3
b)7.7.2.2 YcTaHaBnuBaloT 3HaveHe HanpsbrxeHus nepekntoderna c M3
Ha MNP
a)7.7.2.3 BeicTaBnsoT Temnepatypy (45 £ 2) °C (45+2)°C
b)7.7.2.3 [oBogAT cTeneHb 3apsxeHHocTn o 80 %
€)7.7.2.3 BGtan 1 MoBTopstoT Uuknbl B pexume MNP Ao focTMKeHUs Hanpske-
HUS  MepeknoYeHus, YCTaHOBMEHHOro Mo nepeyncrneHnio  a)
7722
Otan 2 MoBTopsAT UKKMLl B pexume MMN3 4O JOCTUXEHUS Hanpske-
HAS MepekniodeHusl, YCTaHOBMEHHOro Mo nepeyncrneHvio b)
7722
Otan 3 [MoBTOPAKT aTansl 1 M 2 B TeYeHne 22 4
Stan 4 BelgepxusaroT akkyMynsaTopbl B Te4eHne 2 4
[MoBTOpPAKT NpoLueaypy ¢ atana 1 no atan 4
d)7.7.2.3 Mepuoaunyeckn nsmepsatoT paboUnx xapakTepucTuKM: KomHaTHas
- eMKOCTb (kaxgble 14 gHeR); TeMmnepatypa
- MOLLYHOCTb (Kaxable 7 AHewn)
e)7.72.3 3akaH4MBatoT UCMbITAHUSA, Korga OGyfeT BhINONHEHO Noboe K3 -

cnefymoLwWyx ycrnoBuid (€Cnu ycroBuA He BbINOMHEHBI, BO3BpaLla-
IOTCA K NepeducneHuio a) 7.7.2.3):

- UCMbITAHUA MO NepeYncneHuno ¢) 7.7.2.3 nNpoBoAasaT 6 Mec;

- 3HaveHwWe noboro U3 NapaMeTpoB, MUBMEPEHHBIX MO Nepeync-
nexuio d) 7.7.2.3, cocTasnseT MeHee 80 % HavanbHoOro aHa4eHus
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Mpunoxexnune JA
(cnpaBo4Hoe)

CBeneHUs 0 COOTBETCTBUM CCbUTOUYHbIX MEXAYHAPOAHbIX CTAHAAPTOB CCbIOYHbIM
HauMoHanbHbIM cTaHgapTam Poccuinckon depnepauum

Tabnuya OAA1

O6o3sHa4yeHWe 1 HaMmeHoBaHue COOTBETCTBYHOLLIErO
HauWoHanbHOro ctaHaapTa

OBo3Ha4YeHme CCblfoYHOro CrteneHb
MeXaYyHapoAHoro cTaHgapTta COOTBETCTBUA

MO3K 60050-482 IDT [OCT P M3K 60050-482-2011 «MCTOYHUKM TOKa XMMUYECKMe.
TepMUHbI 1 OMNpeAeneHuns»

M3K 61434 -

* COOTBETCTBYHOLLUMIA HAaLUMOHaNbHLIA cCTaHAapT OTCyTCTBYET. [1o ero yTBepXAeHUSA PEKOMEHAYETCA UCMONb30-
BaTb NEPEBOA Ha PYCCKUIA A3bIK AAHHOMO MEXAYHapoAHOro craHgapta. [epeBoj AaHHOMO MEXAYHAaPOAHOro CTaH-
JapTa Haxogutcs B Hekommepueckoi opraHusayum «HaunoHanbHas accoumanns npom3BoguTeneil UCTOUYHUKOB ToKa
«PYCBAT» (Accoumnauus «PYCBAT»).

MpnumMmeyvyaHune — B HacTosAweih Tabnuue NCcnonb3oBaHo crieaytoliee ycnoBHoe obo3HaveHne cTeneHu
COOTBETCTBUSA CTaHAAPTOB:

- IDT — MAEHTUYHBIA CcTaHAapT.
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Bubnuorpadus
M3K 626602  AKKyMynaTOpbl JIUTUA-MOHHbIE ANSA SNEKTPUUECKUX AOPOXKHBIX TPAHCMOPTHLIX cpeAcTB. YacTb 2.
McnbiTaHua Ha HafieXXHOCTb U SKCNAyaTaLuio ¢ HapyLLeHneM peXumMoB

(IEC 62660-2) (Secondary lithium-ion cells for the propulsion of electric road vehicles — Part 2: Reliability and
abuse testing)

MCO 12405-1  TpaHcnopT AOPOXHbIiA Ha anekTpudeckoit Tsare. TexHu4eckne TpeboBaHUA K UCMBITAHUAM MOAYIEH U
CUCTEM TArOBLIX JIUTUI-UOHHLIX 6aTapei. YacTb 1. BbicoKoMOLWHOE NMpUMEHeHne

(ISO 12405-1) (Road vehicles — Electrically propelled road vehicles — Test specification for lithium-ion battery
packs and systems — Part 1: High power application)

MCO 12405-2  TpaHcnopT JOPOXHbIA Ha anekTpuyeckoii Tare. TexHuyeckue TpeboBaHUA K UCTIBITAHUAM MoAynel 1
CUCTeM TSAroBbIX JIMTUIA-UOHHBIX 6aTapei. YacTb 2. BoicokoaHepreTUyeckoe NpUMeHeHue

(ISO 12405-2) (Road vehicles — Electrically propelled road vehicles — Test specification for lithium-ion battery
packs and systems — Part 2: High energy application)
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YOK 621.355.9:006.354 OKC 29.220.20 ES9 OKI1 34 8290
43.120

KnioueBble CrnoBa: NUTUNR-MOHHBIE aKKyMYNATOPbI, BaTaperiHbini Mogyns, 6atapeiHas cuctema, MeToabl Uc-
NbITAHUI, 3NEKTPOMOOUITb
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