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Mpegucnoeue

1 NOAM3TOBNEH HekomMmepdeckol opraddiaguel sHauwowansHad accouMalus NpodIBsfuTensi
HCTOMHMEDE Toka «PYCEAT» (Accouradms «PYCEAT») Ha OCHORE CODCTEEHHOMND ayTEHTHYHOMD Nepesosaa
HA PYCCEMA 83RK MEMOYHARSAHOTD CTAROARTA, YHASAHHOTD B NyHkTe 4

2 BHECEH TexHW4eckdmM EOMHUTETOM NS cTaugapTraaums TE 044 s Ay MynATopEl W GaTapeus

3 ¥TBEPHOEH W BEEAEH B NEMCTBME MNpukasos $eaepansHOre areHTCTBa No TEXHWHECKOMY pe-
MYAPOBAHKK H METPONoriK oT 11 HoRbpa 2014 r. Mg 1573-cT1

4 HacToAWWA CTAMOAPT MOSHTHYEH MEmayHapoaHony cTasgapTy MaK 62660-1 {2010) «AKkkyMynaTo-
pal IHTAR-BOHHBIE ANS 3NEKTRHYECKME OPOMHEY TRAHCHOPTHREX cpeacTa. Yacte 1. OnpeagneHse paGouiax
xaparTepucTdis [IEC 62660-1:2010 «Secondary lithium-ion cells for the propulsion of electric road vehicles
— Part 1: Parformance testings).

Mpw NERMEHEHMKE HACTOALLEMD CTAMOADTA PEKOMEHOYETCA MCNONLIOBATE BMEBCTD CORNOYHLIN MEmIy-
HApOOHeIX CTAHOAPTOR COOTOETCTEVIOWME WM HALWOHANEHES CTaHOapTE POoccHickol Degopaiin 1 mem-
rocyQapcTBEHHBIE CTAHOAPTE, CERIEHWA O KOTOPEIX NPUBELEHE! B JOMONHWATENLHOM NpMnokeHmr 04

5 BBEOEH BNEPBLIE

& HekoTopmie MONcHeHda MEmIyYHApOoOHOD CTAROARTA, YHAIaHHOro B NyHETEe 4. MolyT SENATeCR obb-
EXTAMA NAaTEHTHE Npae. MexoyHapooHas INeKTPOoTEXHHYECcKas KoMuccHa (MIK) e HeceT OTRETCTEEHHO-
CTW 33 vaeHTHErEaL Mo NoZo0HLIX NAaTEHTHEX Npas

Mpaeuna NOUMEeMNSHLA HACMOALWESD cmandapma yomadoanekes @ JOCT P 1.0—=2012 {pazden 8]
Mugbopmayua off uaneHeNUax K Hacmodw ey cmandapmy DyBnukyemcs @ exescdHon (N0 cocmosHUi Ha
1 sHEaps mexyjeso 200a) Lo DMayLaHHOM PK3Zamane «HayuoHamsNbe cmandapmbls, 8 ouUuansnesd
MEHCT LaMeHEHUd U MTONDasoy — @ EXEMECAYHONM UHDopMaluontas yHazamene sHauuoNans sie ciman-
dapmeis. B cnyYas NegecMompa (3amMeHbl] UL GMMashl HAcmoawess cmandapma ComaamemayoLes
yveedomnesus Oydem onybnuxoeano @ Bnumadiien SeMycke undopMayuonHoeo yrkazamena sHawwosans-
Mol cmatdapmes. COMMEBEMCMEVIOLLER UHBODMaULR, YeedoMAGHLE U IMSKETE! PASMSILaKMCA Maxke a
WO DMaULeHRON cUomeMa ofLLess NoNbIoeEanua — Ha othuluansHon caldme BadepansHos0 azarmoimas
o MEXHUHECHOMY DESYILD0EaNLID U MEMPONOeLU & cemu Mumepkem [gost.ru)

© CradgapTuHdop, 2015

B Pocorickoh Cefgpaldy HACTOALWWMA CTAHOADT HE MOMET BbiTh NONHOCTER) MKW YACTHYHO BOCMDO-
HABeOeH, THRAMMPOEAH ¥ PACNPOCTRaHEd B KadecTie ofukaneHoro uanadva Dea palpeweHds dege-
DAMEHOM0 ATEHTCTEA N0 TEXHUYECKOMY DaryNUPOBAHMIO M METRONOMHE
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HAUWMOHANBHBIA CTAHOAPT POCCMWCKORN ®EOQOEPAUMMK

AKKYMYNATOPbI NUTUA-MOHHLIE OANA 3NEKTPUYECKMX OOPOMHBLIX
TRPAHCNOPTHRIX CPEACTE

YacTte 1
Onpeaenedye paBoynx XapakTepHeTHi

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

Oara eeenesKA — 2016—01—01

1 OBnacTe NpUMMEeHEeHWUA

HacToAwMi cTaKndapT yCTaHaeNHeaeT TPeSGoBaHHA K MCNETaHWAM No ONpegeneHne paboddy xapak-
TEOMCTHR M PECYDCHBIM WCNBITAHMAKM NHTHR-WoHHBIY SRKyMYyNATODOE, WCNONEIYEMEE ONA NPUBEOEHWA B
OABAMEHAE BEEYMYNATOPHEX [2MA) W rdbproHex (M) anekTpom ohumeii.

Llenen HACTOAWErD CTAKOARTA ABNAETCA ONPEISNEHHE NOPAOKA NPOBGLEHHMA HCNLITAHWA ANS Nony-
YEHWA OCHOBHBIX XADAKTELHUCTHE TAMCERIX NETHA-AOHHEX ARy yNATODOE, B T, 4. YOENEHOA EMEDCTH, YEENk-
HOW MOWHOCTH, YOENLHGR JHERMMM, CPOKA XPaHEHMA B CPoKa cnymbil.

HacToAWwME CTaHOapT yCTAaHABNKWBEAST TWNOBOW NOPALOK NECBEJEHMA HCNBTAHMA W YCNOBMA 0NA npo-
BEPKM OCHOBHLIX paBoqYnx XAPAKTEDHETHE TATCELIX NATHA-HOHHEX SRKYMYyNATODOR OANA anesTpomobunei,
YTO AENAETCA HECoDROOWMM YCNoBKEM ANA 0Becne-HeH A TRedyemoro ypoeHa paboqny XapakTepHcTHE W no-
Ny<eHKA HEODKOOHMEIX QaHHBX MO SEKYMYNATORAM ONS PAINKYHER KOHCTRYELIKA aEkyMynAaTopHe: GaTtapel
M CHCTEM HA MY OCHOBE,

Mpuumedanue 1 — Mo corNacoEaHND MEKHDY MIFOTOBMTENSM M 2AE3IHMKOM YONOBNR WONETEHUA, yoTa-
HOBMEHHLIE B HACTOAWEM CTEHOaPTE, MOryT BelTe gonondeds. Bapuadtel exiiopa yonoerie MCNsTEHAR NpEBS0EHL] B
NE NS HAR A

Mpuwmedanuwe 2 — (MpoEROSHAE BENEITAHHA ONA NONYHEHER padouny SaPasTEpUCTEAE TRIOBEIE TTHTHA-
MOHHBIE SEEYMYMATORHLD DA T3peR MOMaT OoyLWECSTENRTECA GO CORMEOR HE OaHHBA CTEHOAPT.
NMpumedarnure I — TedHmHeckue TREDOBAHMA K KONEITAHHAM NUTHA-MOHHELX SEEYMYNATORHEX DaTapal n

CHCTEM onpegenads 8 MCO0 12405-1 w MCO 12405-2.
2 HopMaTHBHLIE CCLINKK

B HacToAWen cTAHOAPTE WMCRONLAOBAHE CChINKKM Ha Chedylolde MemdyHapoaHele CTaHdapTel (4N
OATHROBAHHBIX CoBINCK CNEAYeT HONOMNEINBaTs TONLKD YE3IAHHOE M3O0aHKe, 0NA HeJATHPOBAHHLIX CChifoK
CReayeT HCNONLICEATE NOCMEOHEE WISAHHME YRAAAHHOMD DOKYMEHTA, BENIOYaA BCE NONDE KK},

MK 60050-482 MemayHapoaHsld JNEKTROTERHWYECKMA CNoBape. YacTe 482, MNepBrYHee W BTODHY-
HBE aneranTel 1 Garapew (IEC 60050-482 International Electrotechnical Yocabulary — Part 482: Primary
and secondary cells and batteries)

MIK 61434 AEyMYyNATORE W AKEYMYNATOpHEE GaTaped, COOeMalde WenouHor | Jpyrhie Hekdc-
NOTHBIE ANEKTHONATE. PekorMesgauia no oboiHaYyes o TOES B CTAHOAPTAX Ha WEeNoYHEe aKkysyNAaTODb 1
Gatapen (IEC 61434, Secondary cells and batteries containing alkaline or other non-acid electrolytes —
Guide to the designation of current in alkafine secondary cell and battery standards)

Hznaune odmumaneHoe
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d TepMmuHbl M onpeaeneHna

B HacTodwes cTadgapTe NpUMeHeHsl Tepsivbiel no MK §0050-482, a Takoke cnegysollne TepsiHbl ©
COOTBETCTRYIILLMAMIA ONDESE MHAARMA

3.1 aKkyMynATOpPHLIA anekTpoMoBink. 3MA (battery electric vehicle, BEV): TpadcnoptHos cpeg-
cTEO, N4 OBM#EHMA KOTODOrD MCNoNLIYeTCH INesTDHYECKan IHEEMMA eQUHCTESHHOIS BopToBOrD MCTOHMHMES
— AKKYMYNATOPHONA Gartapeu.

3.2 ridprOHLIA anekTpoMobun, IMI (hybrid electric vehicle, HEVY: TpascnopTHoe cpegoTeo, AN
ORMMEHWA KOTOROrD MCNONLIYETCH IHEPMMA OT O8yX BOPTORRE MCTOUHMKOB. AKKYMYNATOPHOA SaTapen W
HCTOYHKMES, pA0OTAIOWEND Ha YINEBOSODCOHOM TONNUEE.

3.3 HoMMHANLHAA eMKOCTE {rated capacity): KonwdyecTeo aneskTprYecTea B aMnep-dacax, 3ansneH-
HOE WArOTOBHTENEM SEEYMYNATOPoB: Sy _ ana IMA W Gy _ ans 3.

3.4 6a308bLIA HeNLITATENLHEIE Tok [ (reference test current [): Tok B aMnepax, EOTODLIA BHpaMaETCs
LT

L= G,

roe G, 8MEOCTE akkyMyNaTopa, Ay

1 — NPOOONHUTENEHOCTE DEXHEE NONHOMS PAIPANA B Yacax.

1 — Bpema, 4.

3.5 roMmHaTHaA TemnepaTypa (room femperature); Temnepatypa (25 + 2) °C.

3.6 NWTHH-WOHHELIA akEyMynaTop (secondary lithium ion cell); AREYMYyNAToR, B KOTORO MPW 3apanes
HOHEl MWTHA NEReX0OAT M3 KATORS, COOeMALLErs COBqUMEHHA NKTHA, B 2404, 3 NPH PAIPANE NepexXamaT B
OSPATHOM HANDARMEHKIA.

Mpumeasadua 1 — AEymynATop 370 DRIOB0E NPOMEILNERHDE YCTRORCTED, EOTODOE ABNRETOA MAMMEHE-
CHMM BCTOHHHROM 3NBETRHSECKOMD TOKE & NPREMbIM Npeobpaiosaduen XeMmUScion SHEPriW. ARKYMYNATOD COCTOWT M3
SNEETPOG0E, CENAPETOpa. SNEKTPOnNATE, HOPNYCE M KNEMM 1 NPEGHEIHEYeH 4NA HAKDMNEHEA SNEKTRPHSECHINA SHEOrHM.

Mpemevsanwme Z— B HacToALWEM CTAHOAPTE TEPMWMH #AEKYMYTTATORS DIHAHAET MATHA-WMOHHER SEEYMYyR-
TOR. HNEKTPHHECKER HERMR BOTOPIND MCNONEXYETEA ONA OBMAEHUA TDAHCNOPTHOMD CREOCTREA.

4.7 creneds apaxednocTy, C3 (state of charge, SOC): JocTynHan emMEOCTE akkyMyNATopHOA GaTa-
peM, BRHPAKEHHAA B NPOLEHTAY 0T HOMUHANEHOR

4 ¥YenoBsuAa MCNbBITAaHKWA

4.1 O6uwne TpeboBpaHHA
[asmiele 0f 4CnoNeEIyeMelE NPUOoRaY @ MHCTPYMEHTAX DHECHDYIOTCA B NPOTOKONAR BoMNbITAHKA
4.2 HamepuTensHee npuopil

4.2.1 HanazoH HiMepeHUA Nnpudopos

Mewbopsl AoN#HL COOTEETCTECEATE WAMEDAEMBIM IHAYEHHAM HANDAKEHAA W Toka, duanazod wame-
pEHHA NpHOoDoE W METOdE HIMEDEHWA JOMHHE ObiTe Bepans Takds obpazom, 4Tobel 0becneYnTe ToY-
HOCTE, YOCTAHOBNEHH YK ONA KARAST0 WCNETaHHA.

OnA aHancrosex NpKBopoR MOKAIaHHA QOMEHEl CYMTRBATLCR © NOCNEOHER TRETH WK,

NMoble OpyTe AIMEpHTENLHEIE NPUEoPDE MOMYT WCNONEICEATECA, BCnW oHW obecnedyneanT Tpetye-
BAYHY TOMHOCTE HIMEPSHHI,

4.2.2 Mamepenne HanpaxeHUA

BHYTpeHHEE CONPOTHURNESHWE BONBTMETRA A0MEHO BbiTe He Mekee 1 MOWB.

4.2.3 Mameperne Toka

CHCTEMA waMNepMEeTp=lYHT-NPOBGEE» DOMKHA HMETE KNAct TOMHOCTH 0.5 WNK Beilwe.

4.2.4 MameperHne TemnepaTypil

Mpeubop gomeed oDECNeYrBaTE HaMEDeEHHE TEMMEDATYPE Ha NOBEDXHOCTH akkyMynATopa. JdranaioH
W TOMHOCTE MIMEDEHHA NPpUEopa A0MKHE COCTEETCTROBATE Tpebopanman 4.2.1. TemnepaTypa QoNKHa Wa-
MEQATECA B MECTE, KOTOPOE HanBones TOYHO OTPaMART TeMNepaTypy akkyMynatopa. Npd HeoBX00uMocTH
TEMNEDATYDA MOHET GblTe AONCNHATENEHD WIMEDEHa B ODYTHX MECTAX.

2
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MpHMEDE MIMEDEHUA TEMNEPATYDEl NOKIAAHE Ha pUoyHKE 1. MaMepeHie TeMIEpaTyPkl HEOTH0EMLM0
NPOBOOMTE B COOTEETCTEMH C MHCTRYHLMENR WITOTOBMTENS SxKyMYMATIPOE.

MpuamaTdec kmii Ll e o pgecrini
ARKYTAYARTOR SRREYMYAATOR

Mprbop HEMEPEHHA TEMNEPATY Pb!

0 ®
H/

!

AN -
N

TepraoK 3N ALKA

O

PucyHor 1 — NpuMepsl MIMepeHHA TEMNEpaTyPE akkysyNATOpoR

4.2.5 Opyrue namepeHnA

Opyrde BENA-HUHL, BRTHAR @MEOCTE W MOWHOCTE, MOMYT BeiTh MAMEREHEI NP NOMOWK COOTBETETRY-
WKLY MIMEDHTENEHE NPUBOPOE C YHETOM BeINONHEHWA Tpebosanui 4.3,

4.3 MNorpeluHocTE HIMepeHnA

CyMMapHaA NOrPeLHOCTE MAMEDEHMR KOHTRONMDYEMBIX WNH HIMEPASMELX BENHYHH OTHOCUTENBHO
TpebyasMbx WKW QEACTEHMTENEHLIX IHAYEHWA HE QOMEHA NPEEMWATE CNedyioWKE Npedencs;

a) £ 0,1 % ans HanpAMeHna;

B+ 1 % gna Toka;

cl £ 252 OnA TeMNEpaTypel.

dj+ 0,1 % ang ppenaHi;

al+ 0,1 % ans Maccel,

fi+0,1 % anA paasepoa.

YrkaladHble Npegens BRMNo4anT B cebfA NOorpewHocTy CoRACTE MIMEDEHMA, METOOa WamMmepeHkh, a
TAKKE BCE OCTaNbHbIE MCTOYHKMEW NOMEEWHOCTH, 0BYCN0BNEHKEIE NDCUESYDoNR MCNEITAHKA.

4.4 Temnepatypa MCNLITAHWUA

Ecnk MHOE HE ONDEQENeH0, TO NEpED KA OEM WCMEITAHKEM SKKYMYNATOD GOMKHL GTE Bhl DEpHaHk
npu Tpebyeson TeMNepaType B TeYeHne HE Meres 12 4. 3707 nepuod MoxeT DbiTe coKpawes, acny Gyoer
OOCTWIMYTa TeMNepaTypHad cTabMnuaauns, 7o eCcTk TEMNepaTypa aEkyMynaTopa 1a 1 4 HIMEHNTCA MEeHes
yewm Ha 1 °C.

Ecnk vHOE HE ONpE0EneEHo B HACTOALWLEM CTAMOARTE, TO AKEYMYyNATODR WCNBTLIBAKT NDM KOMHaTHOR
TEMNEPATYRE, HCNONLIYA METOL, YKaIAHHBIA HITOTOBMTENEM.

5 MamepeHune rabaputos

TOuHOCTE OTCUETA NOKAIAHHA MDA HIMEDEHHAX raGapUToR AKKyMyNATOPA JONMHA COCTARNATE 00 TREX
JHasaliy uswlp ¢ ygetom Tpebosanui 4.3,
Mowmepsl rafapuTHEX DA3MEPOE AKKYMYNATODOD NPWBE0eHE HA pUCyHES 2.
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a — UHMNWHARHMYECEHR aKkyMynaTop (1)

O G
. £ » ﬂgﬁ-
(] 1 | ——

D = UHMNMHIDHYECKHEA aEyMyNAToR (2]

C = NpH3IMaTHYECKHE akkynynaTop (1)

a
|

@ — NNOCKHIA aEryrynaTop (1}

A — wuprna; B tanunea; C— guamerp; 0 aficlan QrdHa [BEnDYan cnemme; E

d = NpUIMATHYECKHN aKKyRynaTop (2]

|

f = nnockmi akymynAaTop (2]

Pucysor 2 — Mpursepsl rabapuTHeE DaaMe OB askyMyNATopos

& Mamepenne macchl

Maccy akkyMynaTopa MaMepRKT G0 TPeX aHaYawmy ydp © yyeTom Tpetopanmin 4.3,
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7 INeKTpUYECKUe U3MEPEeHUA

WamepAesela b NPOUSCEE WCMNBITAHWE AHAYEHKWA HANDAMEHKA, TOKS W TEMMEPATYDLl OOMEHL GilTh
3aDUKCMPOBaHLl B NPOTOKONAK.

7.1 ObuwHe yCNoBWA 3apAga

Ecni WHOE HE YHKAIAHO B HACTOALEM CTAHOAPTE, TO A0 NPOBEOEHHA WCNBETAHWA © INeETDWYECHABN
MIMEPEHUAMY, SHKYMYNATOD JOM#eH BeiTh 18 pAREN CHeayiowH-mM obpaiom.

0o npopegeHrA 3apAna akkyMyNATOR DASDAKAINT NpH KOMHATHOR TEMNSpaTYRE NOCTOAHHBIM TOEOHM,
yHAIAHHEM B TAENMUE 1, 40 KOHEUYHOrD HanDAMEHWA paspAna, VEaIAHHOro HIroTOBUTENEM. 3aTen aKKyMy-
nATop HeoBX0QUMe 3apA0NTE NPM KOMHATHOA TEMNEDaTYPEe B COOTEGTCTEMK ¢ TPeBoRaHnAMI MIrQToOBKMT &-
nA.

T.2 EMKOCTE

EMHOCTE SKKYMYNATODA KIMERRIOT CNEeqyiowMs obpasom.

31an 1. AKEYMYNATOD 3apAMaI0T B COOTRETCTBMK © 7.1,

Nocne atore cTabMNWanpyoT TEMNEDATYDY aKKYMYNATORE B COOTERTCTEMK C 4.4,

3Tan 2. AREyKMYNATOD PAIpREaisT NpW Ia0aHH0R TEMNepaType NOCTOAHHbIM TOKOM 00 KOHEYHOM
HENPAHEHNA DA3PRNA, YEAIAHHOMD HATCTOBWTENEM. PazpaaHsid ToK M TEMNERATYDA yEAZaHe B Tadnuue 1.

Mpuamedanue —BapranTel BeBOpa yENOEHA HCNBITARKWE NPMBESEHEl B TA0RHYe AT (cu. npHnosase A)

MaToq onpeneneHMa IHa4eHKuA GaI0B0M0 MCNLITATENLHOrS ToKa § onpeaenad & MIK 61434,

Tabnwuya 1 —YonoawA pazpsga
Tewnsparypa, "G Tos pazpaaa, &
fekymynarap ann IhdA Areymynarop ana M0
0 134 14
25
45

IT1an 3. MamepARIoT NpogomnKMTensHOCTE PaIpRaa 0o O0CTHAEHWA YEASAHHOID KOHEYHOTD HANPAMEHHA
W PACCHWTEIDAKT SMEOCTE SKMYNATORE B aMnep-J4acax (A4) ¢ TOUHOCTEN 00 TREX JHALAWMK UMdhp.

7.3 KoppekTHPOBKS CTANEHA 1apAMEHHOCTH

MNouBeneqde 33pA0a AEKYMYNATOPA 8 COOTRETCTEYIOWESE COCTOAHKME ABNAETCHE NOOToTOBMTENEHOR
NPOUESYEON Neped ACNETAHAAMA, TReDVIOWHMA DasNHYEol CTENEH 3ADAKEHHOCTH. AKKYMYNETODEI 4N
OaHHBIX HCNEHTAHME A0MEHE DBiTe JADAKEHE], KAK YKAIAHD HIXHE.

31an 1. AKKYMYNATID IapAMAI0T B COOTBETCTEMM © 7.1,

31an 2. CTabunuadpyoT TeMNepaTypy akyMyNAToRa 00 KOMHATHOA TEMMNEpaTYDLl 8 COOTEETCTEWM C
4.4

3Tan 3. ARKyMyNATOD PAIpAKAI0T NOCTOAHHEM TOKOM B COOTBETCTEMM ¢ Tabnuuei 1 B TedeHue:

100 - g 100 = 3 4 B cnydae askyMynAToRa, NPegHaIHaqYeHiorn Ona npuMeHseHEa 8 A,

100 = 100 = 1 48 cnyYae aEkyMynNAToRS, NPEOHAIHAYEHHOMND ONA NEUKMeHeHda B 3

roe 1— CTENeHbL JapRMEHHOCTH B NpoueHTax, TpeSyeran ona cooTRETOTRYIOWETD MENBITAHKA.

7.4 MolHoeTES

7.4.1 MNopagokr npoReaeHUA MCNLITAHWA

VICNEITAHMA DoMKHE NPCBSOWTEER B CRSOYOWEenN Nopaage.

a) Mamepesye Macck

Maccy akkyMynNAToRS HAMERAINT B COOTBETCTEMA C paigencm &,
b} Mameperue ragGaputos
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Paimeps akyMynNAToRa HIMEDAINT B COOTBETCTREMK C PAIGENom 5.

c) OnpedenaHUe BoNLT-amMNepHsx XapaKTepcTIE

BoneT-amMnepHsie ¥apaKTepucTiEd onpedenasT MyTeM WIMepeHHua HANDAMeHWs B KOHUE NecATUCE-
EVHAHCOTD MMNYNECE RA3pAOA'3aPA0a MOCTORAMMHEIM TOKOM NPH YCNORHAX, YEAIRHHED HAME.

1) CTengHk 3apAMEHHOCTH ARYMYNAToORA 0onsHa GeTe gopenesa 0o 20 %, 50 % v 80 % o cooTRET-
cTelm c 7.3,

2) TeMnepaTypa aKkyMyNATOPa B HAYANE WCNBITAHKA JOMKHa cocTaanate 40 °C, 25 *C, 0 °C 1 Muuyc
20°C.

3) AEYMYNATOD 3APSEEI0T W PAIDAMAINT NPK KARO0M IHAYEHMA TOKA, COOTRETCTRYIOWEM YDOBHID HO-
MAMHANEHON BMKOCTH, 3 HANPAMEHHE HIMEDRIOT B KOHUE ASCATUCEKYHANOIS WMNYNeca. Hanazoq TOXoe 3a-
pAda W paspRaa JoMmsed DelTe YHAZaH WITCTOBMTENEM, 3 CTAHAApTHOE BREMA H3MEPEHWA cocTaenaet 1 c.
Ecnu Wanpasedye deped 10 C BeINOAWT 33 NPEOENks KOHEYHOMND HANPAXKEHWA DAIPR0a WNH KOHEYHOTD
HANPAMEHWA 3aPA0A, TO BAHHLIE WAMEREHAR A0MEHbLl BbiTe NPONYLWLEHSI.

Mpemevsanne — [lpn AMaKol TeMieparype qonmHe Duite NpUHATEL 80 BHMmadwe OFDEHHYEHA
NPl zaprpe v paspRoe, yadaHiea KaroToeMTEnSmM.

B tafnuvue 2 nprBeders NpUsMepsl TOK0E 3apAga W palpAga 008 CooTEEeTCTEYKWER obBnacTk npuse-
HEHWR AKKYMYyNATORa. Ecnd TpedyeTCoR, MakcHMansHsE TOK 3apana ¥ paapAna (i) onpeaenfaeT KaroToRu-
TeNk arwyMynATopoR. [No COrMacosaHmio © 3AKaIYMKOR 3TO IHAYEHWE MOHeT CWTe yMeHblweno. Makck-
ManNbHeIA TOK 3apA0a 4 PAIpAOa MONET DbiTe NPWUMEHEH MOCNE WCNMTAHEE NpW 56 ONa akkyMynATopa 3MA
W 10/, gana akkymynatopa M. 3uaverme [, MEHIETCE B JABMCHMOCTH OT CTENEHK IADAKEHHMOCTI, TEMIE-
paTypEl MCNETAHKWA W DEXUMa 33pR03 K paIpAga.

TaGnuwua 2— MNpyMeEpE TORDB 2ARANE 1M paIpR0a

CENAcTe HREE EHEHAR Toax sapRaa » papsaga, &

LY W AT OHA

A 153§ 1h 21 i firazx

M 15304 1h 5k 104, [ -

4) Mesgy WMNYNBCaMIK 3ApA0A W DAIPROA, & TS MEXTY MMMIYNECAMK DaipAda W 3apRda OormeeH
GhiTe NPEAYCMOTLEHN NEDEPEIE DNKUTENEHOCTEIe 10 Mdd. OgHako ecnk TeMNepaTypa akkymynasTopa Jepea 10
MKH OTNAYASTCA 0T TEMNEPaTYPE MCNLITaHWA Gonee Yer Ha 2 °C, To ppeMA Nepepwea NpoaneBasTcs 4o
TExX MO, NOKS TEMOEDAaTYDA SKKYMYNATOPA HE ACCTAMHET TPeGyeMors SHAYeHHA © OTEROHEHHEM He Bonee
ekt Ha 2 “C. Mocne aToro MCNbITaHKUA NpoEorEaToA.

5) Mcnimadua NpoBoaAT B COOTEETCTEMK C OWATEaMMAMA, NOKASAHHLIMA HA pHCYHEEe 3.

Mpumesadue 1 — BapuadTe 8el00pa YOOOBHR WONBITARHA NpUWBEOdSHE B TAENAUS A2 (CuM. npynose-
HHE A

Mpumasadue 2 — BankT-aMmnepHaR ApaKTEPUCTHEE MORET DRITh NONYHEHA NPAMOAMHERHOE SNnNpoKE-
CHMELIMEA, MCNONbEYA HAMEPDBHHEE JHEYEHWR TOKE M HENDRXEHAR, N0 K0TOPEM MOrT GhiTs BeMHBCNaHs MAHCAMAaNEHEIR
TO feas ¥ MMLHOCTE, HAKNOH 3TOR MAHAA NOKSILIBEET BHYTPEHHEE CONPOTHENEHLE SEEYMYNATODE.
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7.4.2 PacuaT yOENLHOW MOLHOCTH
7.4.2.1 PacdeT MOLWHOCTH

MOWHOCTE pacCYMTRIBAOT N opMyne (1) 4 pEayNeTaT OKPYIMAKT 00 TREX aHayalyWy yudp.
Py= Uy * lmax, {1

rge F; — MOWHOCTE, BT,

Ly — HanpAmeHye, MIMepeHHOE B KOHLE JECATACEEYHAHOTD HMNYNLCE NDH MAKCHMANEHOM TOKE pas-
pAga, B,

e — MEECHMANBMEIN TOK PAIDALSA, YEAZAMHBIR MIMOTOBMTENEM, A

Ecnd F; MMeeT QUEBHOYHOE IHAYEHWE, TO 3TO J0MEHO BblTe YEa3aHo.

7.4.2.2 PacyeT yOensLHOR MOLWHOCTH MO Macce

Y OENEHY MOWHOCTE NG MACCEe PacCYMTRIBANT No opmyne (2} v peayneTaT OKPYINAKT 40 TRex 3Ha-

yalHx LUHdp.
o, P
T m, (2]
8
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MO8 fog — YOSMEHAR MOWHOCTE MO Macss, BT/,

P — MOWHOCTE, BT,

M — MACCA AKKYMAYNATORA, K.

7.4.3.2 Pac4eT yaensHOH MOWHOCTH Mo 0B bamy

YOENLHYID MOWHOCTE N 0BREy PACCYMTRBRIOT No GopMyne (3} W peayneTaT OEpyInaAnT a0 Tpex
IHadawy uudp.

P
Povim =< - (3)

MO8 Poyn — YORMEHEA MOWHMOCTE N0 obwemy, Brin:

P — MowHocTE, BT,

V— 0B aEEyMynaTopa, n.

DOLEM NPHAMATAYECKOND HNKW NIOCKOTS akkyMyNATODa ONPpegenAeTcd NpoHIBEOeHHEM Er0 BhlCOThl
BEa yHeTa KNeMs, WADHHL W ONdHbl! 00BEM UKNMHODHHECKOND SKKyMyNATORa ONpegenAeTed Npodasee-
HHERM MNOWaO0H CEYEHHA WANKHLPS H 8r0 ONHsl GE3 yeTa KNems.

7.4.3 PacyeT yOenLHoN MOWHOCTH peEYNepanmm

7.4.3.1 PacqeT MOWHOCTH PeRyNepau99d

MowHOCTE DEKYNEDaLMM DaccUMTRBAKT No gopsyne (4) 1 peaynsTaT CKpYNaKT G0 TREX aHaYawus
(L el

Fo=Ux lrl:mi.!! |:4:|

roe P, MOWHOCT pekynepadusd, BT,

U — HanpAMeHAe, KIMEDEHHOS B KOHUE JEeCATACEKYHOHONS MMNYNECa NpW TOKe 33pA0a Lya. B,

ornax — MAKCHMANEHBIA TOK 330A08, YEASAHHLIA HIroToRMTENEM, A,

Ecnu P, MMeeT SUSHOYHOE IHEYSHWE, TO 3TO J0NMHD BbiTh YEa3aHo.

7.4.3.2 PacdeT yaenNsH0H MOWHSCTH PEEVIEDALMH N0 Macca

YOENEHYID MOWHICTE DEKYTIEDEUAR N0 MACCE PACCHMTRIBAT NO Gopmyne (5) W peayneTaT OKPYINROT
A0 TRes SHaYalny uadp.

==, (3)

roe P, — YORNEHAA MOWHOCTE DERYTIEpALMM N0 Macce, BT/

P MOWHOCTE pekynepagud, Br;

M — MACCA AKKYMYNATODA, K

7433 PacyeT yaensH0H MOWHOCTH PEKVWIERALWK N0 00Re MY

YOENEHYID MOWHOCTE pexynepaunkd no obbemy paccYWTeBanT no popmyne (6) KW peayneTar okpyr-
NAKT A0 TReX IHaYaWHMx uude.

'pr
e = —— )
Hovkne W |: |

MO8 Pryyre — YOENEHAR MOWHOCTE peKyNepag«u no oGeemy, Br/in;

P, — MOWHOCTe pERYNepalyWE, Br;

V— oBLem aKyMynAaATopa., n.

OhbEM NPHUAMATAYECKOND HNW NNOCKOTD akKyMyNATODa ONPefenfAeTcd NpoWMIBeOeHdeM ero BhlCoThl
GE3 y4eTa KNeMB, WHPKHHSE KW ONdHL; 00BeM URNHHODHHECKOrD aEkyMyNATopa ongegendeTca npoviseae-
HHERM MNCWAOH CEYEHMA UHNHHORE W ero ANvHEl Ges yHeTa KNes.
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7.5 Heprua

7.5.1 NMNopagok npoEegeHMA MCNLITAHMA

YOABNEHYH: SHERTAK NO MACCE B BATT-HACAX HA KANCrpamMM K YOSNLHYK IHEPrAe o ofbemy B BaTT
Yacax Ha NUTE Npu Toke pazpsaa 173 1t gna akkymynaropa 3MA » 11T ang akkymynatopa AMEC cnpegenswT
B CNeqyrLLEnM NopALgKE,

a) Mamepenme smaccel

Maccy aKkyMyNsTopa HIMEPRIKNT B COOTRETCTEBWW C pasfenom 6.

o) Mamepeune rabapuTton

Paasepsl akyMyNATODa HAMEDRICT B COOTRETCTREMM ¢ paagenom 5.

c) Mameperme emiocTy

EMECCTE askyMyNATORa ONQESEnANT B COOTRETCTEMA & 7.2 NPK KOMHATHOR TEMIepaTYDE.

d} PacqeT cpeaHerc HanpameHns

3HAYEHWE COROHETND HANPAKEHHA BO BDEMA DAIRALA B WCNETAHHAX MO ONpedeneHiio EMECCTA O0NH-
HO BblTh NONYYEHD NYTEM WHTETDHPOBAHKWA HANDAMEHKS DAILROA N0 BPEMEHW W OENEHWA PEIYNLTATA Ha
NEOOOIEUTENEHOCTE paspAna. B ynpoweHHom Nopagke COBaHEs HaNpAMEHNE DACCYHTRIBAIOT CREDYIILLLHM
afpans. HANPAMEHHE DAIPAOA HIMEPAIOT kaMdse 5 ¢ OT MoMenTa Havana woneimasws (U1, U2, | Un);
IHAYEHWE HANEAMEHKA, NONYYEHHOE MEHEES Y4EM 33 5 ¢ 00 KOHUA pa3pAfa. B DACYEeT He BRnoYanT. Cpeg-
HER HANpAKeHHe Uavr paccYnTEBAMRT C NOMOWEID oprynel (7] W pEIYNETAT OEDYINAKT 00 TREX IHAYALLIAK

Umdop.
o+l - -
an =1 ~F ' " {?]
n
Mpemedanne — [JaHHDE WEMEDEHEA MOMYT MCNOMLI0BEATECA, BCMA OHWA NOMYHEHL NPA NOMOWH H3MEDK-

TEnNEHBE NpHEopoe, obecnereamwu: Tpebyamy TOHHOCTE MaMEDEHIA.

7.5.2 PacyeT yaenkLHOM IHEPrAK

7.5.2.1 PacyeT yoeneHol 3HEprid No macce

VY OBRNBHYH: IHEPIAK MO MACCE PACCHWUTRIBANT © NOMOWED Gopeyn (B) | (9) ¥ peayneTaT OKpyINAKT
00 TPEX IHaYaw My Lubp.

Wao =Callaw, {8)

roe W, — aneskTpHYeckan 3Heprda akkyMynaTtopa, Br oy,
Cq— pAIpROHan eMESCTL NpW Toke paapaga 173 1 gna akkymymATopa 3MA w 1) gne akkyssynaTtopa
M, Ao

U, cpeoMes HanpAxeHwe pazpAaga, B

[0
Py = —2 {9)
m

08 Doy YASNSHAA AHERTWA NO Macce, BT J/er,

Weos — anekTpu4eckan aqepring assymynatopa, Bry,

T — MACCa AKKYMYNATORA, B

7.5.2.2 PacyeT yOENsHOW 3HEDMHH No 0DbemMy

VY OBRMEHYY IHERIAK N0 O0BLEMY PACCHHUTRIBANT © NOMOLLK Gopsyne (10} 1 peayneTaT oOKpYrNaunT Ao
TOEX AHAYALNE LK.

W

Paving = TN a {10}

MO8 Poima — YOENLHAA adepraa no obeemy, Bruin;
W, — anekTprYeckan aHeprina askymynaTopa, BT,
V — obbem akymynarTopa, n.

10
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Ofbol NEWAMATHYECHOD MMM NNOCKORS AKKyMYNATODa oNpalenAeTCeA NPOWIAEIEHWEM B0 BkICOTER
BEa yYeTa KNEMM, WHPWHE H DNWHL] OFeEM UWNMHEPHYecKoro akkyMynATopa onpedenAeTcA NpoMInege-
HWEM MNOLWLANK CEYEHRA UMNAHOPE M 810 ANWHE G5 yHaTa KNesn.

7.6 McneiTanKua Ha xpaHeHWa

T7.6.1 McneiTanMe Ha coxXpaHHOCTE 3apAaa

XApakTEDHOTHEM COXDAHHOCTH 38pANA akRyMYyNATORa NP CTENSHA 3apaseHHocT 50 % onpedensoT
B CNeOyIowe NopAaKe.,

J1an 1. ARKyMyNATOPR 3apAManT B COOTRETCTBHH © 7.1,

31an 2. AKKYMYNATOD PaspAMaT 00 CTENe8H IapAMeHHoCTH 50 % B COOTBEETCTEMW C 7.3, 3aTes ak-
EyMyNaTop cTabundanpyoT 4o Tpebyemon TeEMNapaTypbl MCNeITaHKA B Tedasun 1 4.

2Tan 3. AKEYMYNATOP PRIpAKAINT 00 KOHBYHOID HaNDAMEHWA PaapAga Tokom 13 | AnA akkyMynaTopa
3ha w1 gna akkysynatopa 300 NP KOMHATHOR TesMnepaType. OUECHPYIOT HAEYANsHYI0 DAIPAIHY Shd-
KOCTE .

JT1an 4. MoBTopAwT atane 149 2.

31an 5. OCTapnAKT AKEYMYNATOD Ha XDaHeHHe B TeYeHHe 28 OHed NpH TEMNepaType OKpyHEssLLER
cpenm (45 + 2) °C.

31an B, ARYMYNATOD PaIpAManT 00 HOHEYHOMD HANPAMEHHA DaIpada NocToOAHHBIM Tokom 1/3 | ona
akkymynaropa IMA w 11 gna akkymynatopa 3AMDC npw koMHATHOA Temnepatype. PUECHPYIO OCTaTOMHYD
pPRIpALHYID SMECCTE C.

CoXpaHHOCTL 3apA0a PACCYHTRIBRKIT Mo dopsyne

£
A=—100. (11}
&

=}

rog A — CoXpaHHocTh 3apana, %e)

C,_ BMHEOCTb AEEyMYNATODA NOCNE XpaHeHnA, A-d;

Cp_ BMEDCTE AEKYMYNATOD 00 NOCTAHOBEH HA XpAHEHHE, Ay,

7.6.2 MenbiTaMKe Ha ANWTENLHOCTL XPaHeHnA

CooK XpaHeHkA akkyMyNATOROE ONpegenfioT B CNeqyiouem nopagke.

31an 1. OnpegensioT eMEOCTE, YOBMEHYI0 MOWHOCTE W YOSMsHYI0 MOWHOCTE DEKYTIEDaUMK aKEyMyna-
TOpa B COOTRETCTEMM C 7.1, 7.2 1 7.4,

31an 2. DoeodaT cTengde FapawendocTd go 100 % gna akkymynatopa SMA w go 50 % ona agkymy-
nAatapa Ml B cooTEETCTEMM C 7.3, ARKyMYMATOD OCTABNAKIT HA XpaHeHkE B TeYeHHY 42 OHER npe TeMne-
paType OEpYEAINLWEN cpaik (45 + 2} 50,

31an 3. MNocne BeiNoNHEHHA 3Tana 2 aKkyMynAToR cTaGUNUIKPYIOT 00 KOMHATHOR TEMNEpaTypk B Co-
OTBETCTEHM © 4.4 W NoOgEEeprasT paspany NocToAHHBIM TokoM 173 | anA akkyMynatopa 3MA 9 1), ona akky-
MynATopa MM Q0 KOHEYHOTD HANDAKEHWA DAIPALA, YHAIAHHOID HIFOTOBHTENEM, DHKCHUDYICT BMECCTE k-
KyMyNaTopa B amnep-vacax. MonyseHHo: SHAYEHHE SBNASTCA COXPAHEHHOR BMKOCTEI,

Jtan 4. MNoeTopANT aTanst 1, 2 4 3 NOo4YepeaHs TRpK paia.

B npoTokone MCNbITAHWA NEMBOOAT IHAYEHWMA EMKOCTH, YOENEHOM MOWHOCTH, YOENLHOMA MOWHOCTH
PEKYTIEDALMK M COXPAHEHHON SMECCTH, NONYYeHHLIE Ha aTanax 1 1 3.

Ecnu askyMynNAaTop B NMEQepHBay Mesay WonsmTadHuamy BygeT Hako|TeCs NP KOMHATHONR Temnepa-
TYEE, TO HEOGXOOMMO NPUBECTH B COOTBETCTEHME BPEMA HCNBITAHKA, & 0DWee BpEMS NepEpLIBos AadKKcH-
pOBATE B NPOTCKONE HCNBITAHKA.

T.7T PecypCHbIg HCNBITAHHA [LHAKMHYECKHHA DoRiEmM)
PecyptHbl & WCNBITAHWA NPOBOOAT ONA ONPeOeneHUA MIMEHEHHE XapakTEDHCTHE SKKYMYNATODOR NpK
LHENHROBEHMH.

Mpumedanwe 1 — MNocnNegoEaTENLHICTE NPOBESEHHA DPECYPCHBE WMENBITAHAE NPUBELSEHE B NRANOHE-
HuM B

NMpumedanre 2 — Bapnantel BeiBopa yonoBUR WCNBITAHWA NpUBE0eHE B Tabmvue A3 (oM. npanosa-
HWAE Al

T.7.1 UdknupoBarye akkyMynaTopos ana 3MA
Unknuposanwe assymynaTopoe ang 3MA npoeogAT B cRegywen Nnopagke.

11
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T.7.00 Mapepedie HadansHelx patodus XxapakTepucTHE

Meped LHENHPpOBaHWEM KIMERSKT CNeayiowHe XapakTepucTHEM AKEYMYNATODA. BMEOCTE, OHHAM WY E-
CHYKD PasSPAOHYH BMEOCTE H MOLWHOCTS.

EMEOCTE

OnpegendnT eMKocTE B COOTEETCTEMM © 7.2 Np9 TeMnepatype (25 + 2) *C.

OuHaMmuyeckan pazpagHan emMEocTe Cp

LUHAMAYECKYIS PAIPAGHYIO EMEOCTE T MAMEDRIT NpW TEMNepaType (25 + 23 °C w45 + 2} °C.

OHHAMAYECKYE PAIDAOHYIO BMKDCTE ONPEOENAKT HHTEMMHMPOBAHHWE N0 BOEMEHH TERYLLMY IHAYEHARH
TOHKA 38pA0A W pE3pAOA, NOATEEMKOEHHBEX CNEqYILMMK HCNBITAHUAMA. PAIDAKAINT NOMHOCTER SAPAMKEH-
Hild aKKYMYNATOR NOBTODAIOWAMACA PAIgASaMK B COOTBETCTEHK ¢ NAapamMeTpaMid QHHAMUSECKOrD palpag-
Horo npodmna A, npueegessoro 8 Tabnuue 3 W Ha pucysee 4, NOEa HaANpREeHWe HEe QOCTHIHET HUMHEro
Npegena, YEaIaHHoro MaroTORMTENEM.

MowHOCTE

OnpegenAoT MOWHCCTe B COOTEETCTEWM C 7.4 NpH TeMnepatype (25 £ 2) °C W CTENEHH 3apAMEHHOCTH
50 %,

7.7.1.2 3apRaHc-paipAaHes e ARkl

Uuknvpopasue NpoeodaT B CReqyiowes Nopages.

a) TemnepaTtypa

TeMmnepaTypa okpyRa0Wed Coelbl 40maHa DulTe (45 + 2) *C. TemnepaTypa arkyMyNATOROE B HaYane
HCMBITaHWA — (45 £ 2) °C.

b) JapAgHO-pazpAaHLIA LHER

OOMHOYHEBIA LHED COCTOMT M2 NOCNegoeaTenNsHorg BENoNHEHKA 3Tanoe ¢ 1 no 4, NpHBEOeHHbIX HITHE,
OnuTeneHocTE NEpEREIBA MENOY KAMIEM ITANoM QONHHA CuiTe He Gonee 4 u,

Upkinel aomeHsl HENPEDLIBHD NOBTORATECA B TeYeHWe 28 gHeld. 3aTtem onpedensioT paboduwe xapas-
TELHCTHEW AKKYMYyNATOROR B COOTRETCTEMA C NEPEYACNEHMEM C) HACTORWEND NognyHkTa. Qaduyio npouedy-
oy NOBTORSKOT A0 HASTYNNEHWA YCNOBWA J8BEDWUEHWMSE HCNLITAHKA B COOTBETCTEMW C NepedHucnenent d
HACTOAWETD NOgNYHETA.

Atan 1. AEKyMYyNATOPR NONHOCTED PAIDAMAKT B COOTEETCTEHK ¢ METOAMKCH MArOTOBKTENA,

Atan 2. ARKyMyNATOR NONHOCTEID 3apAXKAKNT B COOTBETCTEMM C METOOMKoR waroToRuTend. dnurens-
HOCTE 3apA0a JOMHMHE COCTARNAT: He Sonee 124,

Atan 3. PajpAwawT askysynarop OUHSMWYEcEMM DaspancM B cooTEeTCTEMKM © npodwnem A, jagan-
Hbld B TAOMALE 3 W HA DHCYHEE 4, 00 8MECCTH, papuoi (50 £ 5) % HaYansHold OdHaMHYecEold paapagHo
emiocT CO npwn Temnepatype (45 + 23 °C.

Ecnd Ha atane 3 HanpRMeHdue JOCTHIHET HAMHEND NDSAena, YKAIAHHOMS KAroTOBKTENEM, HONBITaHWe
OOMHHO GRTE NPEEPALLEHD, HECMOTDA HA YEASAHHE B NEpEYUCneHrd O] HAacTORALWErNS NoaNyHKTa, MOChE Yers
CNEEJEnfInT pabocdye XapakTepUcTHEY aKKyMyNATORa B COOTEETCTREMM © NEPeYHCIEHUEN C) HACTOAWErD
NognyHKTa.

Ecnid Ha aTane 3 TeMNepaTtypa asEyMynAToRa QOCTHUraeT BERpXHEro Npegena, YEaIaHHorg HaroToRKTe-
nemM, QNUTENLHoCTE wara 20 e Tabnuue 3 moxeT DulTe Npognesa Ha Heobxogumyss BenuduHy. fakTieeckan
ANWTENBEHOGTE AOMEHS BeiTh 3aHECHDOBAHE B NPOTOKSNE HCNBITAHMIA.

MOWHOCTE NPW 2T0M MCNHTaHWH PACCHMTRIBAT N0 HopMyne

Pruax = W W, (12

roe P, _ MOWHOCTE, BT;
N — anadenne TpeGyesMoR MAKCHMaNEHoH MOWHOCTH akkyMyNAaToDa TRaHCNopTHOMS CpeacTea B BaTt-
Tax, DEneHHOE Ha IHERTAK AKKYMYNATODa B BATT-Yacax, 14,

Mpumedsadnwe — Hanpumep, B COOTESTCTEAN C TEXHWHECKMMH TPED0BAHNAMK K KOMMEDUMANMIAPROBAH-
Hilr ZFMA npruHaMaeTcA aHaqedwae W= 3iy;

oy — 2NEKTDUYECKAA IHEPTAA SEKVMYNATORE NPW KOMHATHOR TeMnepaType, BTy,

Ecnd aHaqedde, nonyHesHos no dopayne (12), BoNbWe. 4eM MakcHMansHan MOWHOCTE aKKyMyNaTo-
pa, VEAIAHHAA MATOTOBWTENEM, TO MOWHOCTE MW 3TOM WCNBTAHKY oNpeaenfioT kak 80 % MakcumMansHon
MOWHOCTIA NPK KOMHATHON TEMNEpaTYPe | Nplk 20 % CTeNEHK 3ApAMEHHOCTIA, YEAIAHHOW WarcTOBMTENEM,
DAKTWYSCKOE THAYEHHE MOLWHOCTH O0MMHD GblTh Ja4AKCH DOBAMHG B NPOTOKOE WENETAHWA.
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Tabnwuya 3 — JuHamvHeckMi PAE3PRIHERA NpodHne & UMKNUPOBIHWA AERYMYNATOPoE ona WA

Mk wara aapa Arurensnocrs O THOCMTENE I MOLHOCTE ACNETARMS Sapuoipaspng
aalpaapapa c

1 16 0.0 -

2 28 +12.5 PazspRn
3 12 +25.0 Paaprn
4 B —12.5 Zapan
5 18 0.0 -

& 24 +12.8 Paaprg
Fi 12 +25.0 Paapro
a g -12.5 dapsa
H| 16 0.0 -

10 24 +12.5 Paaprno
11 12 +25.0 Paaprn
12 i -12.5 Japro
13 16 0.0 -

14 a8 +12.5 Paapra
15 -] +100.0 Pasprao
16 24 + 62,5 Pasprao
i7 i —-25.0 3apsn
i8 32 +25.0 Paaprag
149 g -50.0 Japra
20 44 0.0 -
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Pucyrok 4 — DuHamrHeckii palpagHsid NEpodune A UHEKNADOEIHKA aksyMynATopos ana 3hA

O1an 4. PaspAsaloT akkyMynATop JHHAMWYECKHM DAZPRO0M B COOTBETCTEMM ¢ npodunen B (ooume-
HHE Ha NOOLEM), IgaHibiM B TaGnuue 4 1 H1a pucyrie 5, oguokpatio. MoWwHocTe WENeTaHWe DaccURTE-

BanT no dopayne {12),

Ecni Ha atane 4 HanpAMEHWE JOCTHIHET HAMHEND NPEOEna, YHAZAHHOTD WIMOTORKTENEM, MCNEITaHke
OCMKHD GETE NPEEpaLLEHD, HECMOTDA HA YEIIAHME B NEpedYRcneHrH 4} HACTOAWErS NoONyHKTa, NoCNe Jero
onNpenensinT pafodde KapaKTepUCTHEM AKKyMYyNATODES 0 COOTERTCTOMM C NEPEURCNeHWEM C) HACTOALWEND

NCOnyHETS.

Ecni HanpAMEHWE akkyMyNATOPOE B0 BOEMA pAIpAAa Ha Wware 16 HeoOHOKDATHD JOCTWIEET HEHETD
Npegena HanpAeHnd, MOWHOCTE PAspANa U NPOEOITMWTENEHOCTE MOMYT BTk COOTBETCTEYIOW MM OBDaI0M
HIMEHEHEEL DAKTWUYECKME IHAYEHWA MOWHOCTH W NPOSOMKMTENEHOCT GOMEHE BblTe 3auiCHDORANE B

NOOTORONE HCNBITAHKA.

TadGnuvua 4 — [AuHarmMe-<ecEnid paIpAoH=E nporne B puknupoeasng amysynaTopoe gna St

M wara OnuTensHoCT: DTHOCHTENLHAR MOWHETE NCNE TAKHA Sapagipaapng
saprpaipaspaga c "

1 16 0,0 -

2 28 +12.5 Pazprn
3 12 +25,0 Pazpran
& A -12.5 Japan
5 16 0.0 -

& 24 +12.5 Pazpan
7 12 +26,0 Paaprn
B A -12.5 Japrg
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ORoranus madnuubr 4

ME wara ﬂl'l-"l."l'LlI::\'.'lL. CQITHOCHTEMBHAN HDOUHOCTE HENBITAHAA, J-i!l.'II,'.I.'|'.I:L'IH|:\!-I|.'|
AN PAIPA O : Tz
a9 16 0.0 -
1 24 +12.5 PaapAn
i1 12 +25.0 Paaprg
12 i -12.5 Japan
13 16 0.0 -
14 38 +12.5 PaapAag
15 B +100,0 PaapAg
16 120 + B2.5 FPaapAyg
T B —25.0 Japan
18 a2 +25,0 Paapan
19 g =500 Japan
20 44 0.0 -
Fazpag 100
{+)
Hi)
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'_' -
5 60
T
3 A
(=] 40
=
= 0
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E = }
L
o E
T & -20
i
0 =
40
3apAn &0
(-] 0 60 120 180 240 300 360 420 480

Bpems, ¢

FucyHor 5 — Jduuamudecsi paspAgHeE npodmns B uxsnuposadud akkysynaropos gna 3k
371an 5. PaspasaoT akkyMyNAToR QUHAMWHSCKMM PAIDAG0oM B COOTRETCTEWM o npodmness A zanau-

MM B TAONMUE 3 W Ha pUCYHEE 4, 00 OOCTICEEHKE CYMMAPHON 8MEOCTH, BENIOYAR 3Tane 3 1 4, papuod 80 %
HE4ANEH0H QHHAMWYECKDA paspAgHon emkocTn CO Npyw Temnepatype 45 "C.
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Ecnid Ha aTang 5 TeMnepatypa akkyMynATopa A0CTUMaaT BERXHERS NPegena, YEasaHHorn HaroToRuTe-
NEM, ONUTENBHICTE Ward 20 B TadnHue 3 MoseT ObiTe NDoaNeHa Ha He0oDX0 oWy BENHHHHY. DakTHseckan
AMATENEHOCTE AGMEHA BT 3aHECHDOBAHE B NPOTOKSNE HENBITAHMIA.

Ecrnid Ha aTane 5 HanprkeHne JOCTHIHET HAMHERD NPEeJena, yKasaHHOTD WAroTOBKTENEM, HONBITaH e
OOMEH0 BRTe NPEXPALLEHD, HECKMOTDA HA YEAIEHUE B NepedydcneHid d) HAacToRWErns NoanNyHKTa, Noche Yers
CNpedensioT paboqWe XapakTepucTHEY akKyMyNATORa B COOTBETCTEMM C NEQEYHCNEHWEM C) HACTOAWED
NeOnyHKETA.

c) MNepdiogHyeckos HaiMepeHHe pabouyrx XapakTepHCcTHE

Mocne 3apepluieHH KaXaors yMKna, BRnoyHanwens 8 ceba NoOBTOPAKILMECA NEOXOHOEHHA aTance 1-
S B TedeHwe 28 OHeR, onpedensnT pabodde XapakTepucTHEE aREyMyNATOPOE B COOTEESTCTEWM © 7.7.1.1.
CymmapHoe pemMa QUENHpoBaHMAa Ha atanax 1-4 no nepedvcnesmo b) HacToAWErD NoanyHKTa QUECHEYIoT
B NPOTOKONE HCNBTAHWA. DUHaMHSeCKYD PAIPAOHY EMECCTE HIMEDRIOT TONBLED NPW TeMNepaType (25 + 2)
&

d) 3agepleHHe HCNLITAHAA

MensiTaHus 388epWalkT NPH BeiNOMHEHHK GOHOM K3 HUHENSPEYUCNEHHLIX YoNoBril. B NDoTHEHOM
CRy4ae CneqyeT BepHYTLCA K NEREYHCNEHKK a) HACTORUEND NOGNYHKTS W NEOA0NEHTE KCNbITAHKE.

Yeonopue A MCNEITAHWA NG NEPEYVCNEHKANM 3)-C) HECTOAWEND NoONYHETa NEoRedaHsl WEeCTs pas.

Yonopwe B. adaderue noboro KMa nNokazaTensd, WaMepAeMslx B COOTEETCTEMM C© NepeduchneHHen o)
HACTOAWETS NOQNYHKTA, CoCTaerno MeHee 80 56 HaYaneHoro aHaqeHns.

YonopKe O TEMMEPATYPE aKKYMYyNATODE BO BRPEMA WCNBTAHWA OOCTHINEG BERXHEro Npegena, corna-
COBAHHONS MENOY WATOTOBMTENEM H ISEIIHHMOM.

YHHUCNo UMKNQE, BuNCNHEHHBIX B X008 HCNETAHKE, AonsHe DelTe 3afKCHDOBARD B NPOTORSNE Monks-
TaHHA.

T.7.2 UannvpoBaHMe aKeyMynaTopoe ona 3M0

Uuknupopanne akkymynAaTopoa ana M0 npopogAT B cRegyowen nopaaxe.

T.7.2.1 MamepeHie HadaneHsix patouds xapakTepucT g

Mepen LHENUPOBaHHUEM HAMERRIOT SMKOCTE M MOLWHOCTE AKKyMYyNaTopa.

EmMEOCTE

OnpegenfnT EMKOCTE B COOSTRETCTEMK © 7.2 Npu TeMmnepatype (25 + 2) *C.

MoOWHOCTE

OnpegensioT MOWHOCTE B COOTEETCTEWA C 7.4 npy TeMnepaType (25 2 2) °C W CTeN8HK JapAsEHHOCTH
50 .

T.7.2.2 Hanpaseune nepeknoyerna pabouyws npodianei

Mepen pecypoHBIMKE WCNBITAHWAMK YCTAHABNHBADT IHAYEHHA HANDAMEHWA, NEW KOTODEIX JOMHHb
NpOMCKOOMTE Nepekmnodelna npouna ¢ npeocbnafaw|s paapaaos (MNP} 4 npodung o npecbnagaw-
Wik aapagos (MN3), onNUCanHeEx B NepeYrcned9 s o) 7.7 2.3,

Mpumesadwua — MNog npoduner o npeobnapamwes pazproon (discharga-rich profila) nogpazyweeant
npofine OMHAMEHBCKH Y 3EDRORD-PE30ROHEIE HMIYMEE0E, B KOTOPOM CYMMEDHOE HONWHECTED 3NEXTOWSECTER, DECXO-
OyEMOE B NPOUSCCE PA3DROHLIE MMMTYNECOE NOCTOAHHD NPSELIWAST CYMMEPHDE KONWHECTED ANaKTRHHECTER, NOMmy-§Ee-
MOE B MPOUACCE 33PAOHEIE AMIYNECOE, HTO NDWEDOMT K NOCTENEHHIMY Y MEHELLIEHMD CTENSHA 33PAMEHHOCTIA.

Moa npodgwnes o npecinadacwps zapagom (charge-rich profile) nogpasysmesanT npodunt JuHamm-
YECKHX 3apAOHO-DAIDALHEX MMNYNLCOE, B KOTODOK CYMMAPHOS KONHYECTREO INEKTPHYECTER, NOMYYassMoe B
NEOUBCCE AapAGHEX HMNYNLCOE NOCTORHHO NPEELILAEST CYMMAPHOE KONWYECTRS ANEKTRHYECTES, PacKoly-
EM0E B NPOLUECCE PAIRRAMBIX MMOYNECOE, 4T0 NPHECGOHT K NOCTENEHHOMY YBENMYEHMK CTENEHK IAPRMEH-
HOCTH.

a) HanpraweHde nepekniovdedda ¢ MNP wa NN3

LoBonaT cTeneds 2apaseHHocT aksymynaTopa oo 30 % 8 COOTEETCTEMM © 7.3 M NpOBOOAT OOHoKpaT-
HO UHKNMpoBanie & pexurie MNP npd Tesmnepatype 45 “C. MEHRMANEHOE JHAYSHAE HANDAKEHWA, QOCTHI-
HYTOE BO BpEMA ITOMD MCMBITAKKWE, ARNASTCA HAanpAkeHuam nepeknodenna o MNP wa MNMN3E. Ecnu goctany-
TOE MHHMMANEHOE IHANEHKE HANDAMEHAA DYQET MEHELWE HAMHEND NEEJENa HANPRXEHKS, YEAIAHHOMND HIro-
TOBMTENEM, TO HANDAKEHAE NEPEKNIOHEHHA J0MEH COOTBETCTREORATE HHMHEMY NPEOEny HANPAKEHWA, YKa-
JAHHOMY WAraToBMTEner. [pK HECSXOOMMOCTH YHUTLIBAIOT TaKKE CTENEHL JADAMEHHOCTH AKKYMYNSTOPA,
DEKOMEHOOBAHH Y HArOTOBMTENEM.

b) Hanpaxexwwe nepeknodeddna ¢ NMNO3 wa NOP

16
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OopcaAT cTENEHE JADAMEHHOCTH aKkyMynaTopa Ao 80 % B COOTRETCTEMKM ¢ 7.3 M NPOBOOART oQHOEpaT-
HO UWENWpoBadde B pexisse [NN3 npe Tednepartype 45°C. MakcHManeHOE IHAYEHWE HANPAKEHWA, JOCTHr-
HYTO® B0 BOERA ITOMD WCNBITAHWA, AENAETCA Hanpreenwen nepekniodeHda ¢ NN3 wa MNP Ecnu gocTMrky-
TOE MAKCHMANLHOE IHAYSHWE HANDAKEHHA DyaeT GOoNsWe BEPXHEro NPpeaena HanpRMeHHa, YEazaHHon
MArOTORMTENEM, TO HANPAMEHHE NEDEKNIOYEHHA OOMEHD COOTBETCTROBATE BEDXHEMY NPEeLeny Hanpiwe-
HHA, YEAIAHHOKMY MaroTocarTenen. MNpn HeoboQuMocTH YHUTRIBAIOT TAKKE CTENEHE 33 DAMEHHOCTA aKKyMYy-
MNATOEA, PEROMEHOOBAHHYI MATOTOBMTENEM.

7.7 2.3 3apAnHo-paipAgHEE UHKMEs

Ldknuposaqie NpoRogaT B cnegyiollem Nopaake.

a) Temneparypa

TemnepaTypa OEpYHaCWEN Coe0kl B NPOUSCCE MCNBITAHWA A0M#Ha OeTe (45 £ 2} °C B COOTBETCTEBMA
Cd.4 TEMNEpATYDE AKEYMYNATOPOE B HAYAMNE HCNBITaHME — (45 £ 2) *C B cODTRETCTEMW © 4.2 4,

b) HoppekTHpoBKa CTENEHM IAPAMEHHOCTH Nepe UHKNHPOEBaHAEM

AEKYMYNATOPE BelQep#HBAKT NP TeMnepaType (45 £ 2] °C W J0BSOAT CTENEHE WX IAPAMEHHOCTA D0
BO % WK 00 IHaYeHWA, COMMAacoBaHHoro MENY WIrOTORWTENEM W IK3IMKHKOM, B Tede e 16-24 4 B cooT-
BETCTEMM C 7.3. ECNM IHaAYEHHE CTEMNEHH JIADAMEHHOCTH OTNHYaeTcA o1 B0 %, ero Heobxooumo sadmkcKpo-
BATE B NPOTORONE HCNBTaHMR.

C) 3apAgHO-PAIPAOHLIA WK

MNooueaypy NOCNEQOBATENEHOMD BRNONHEHMA 3Tance © 1 no 4, YE3JaHHbIX HHHE, NOBTOPAKT G0
HACTYNIEHAA YONOBHR JABEPWEHWA MCNLITAHKMA B COOTBETCTEMA © NEQEYACNEHMEM &) HAacToAWErD noa-
NyHETa. B NpOUecos HoNLITAHKA NepHoaUHeckld onpedenanT pabodue XapakTepucTHR akkyMynaATopos &
COOTBETCTEMK C NEpeYrcneden d) HAacTOAWErD NaLnyYHKTA.

Ecnu B NPoOUBCCe MCNBETaHWA TEMOepaTypa akkyMyNAToOpa AOCTHRAET BEREHErD NPEOena, YEasaHHomo
WIrOTOBMTENEM, ONWTeNEHOCTE Wwara 16 & Tabnyiuax 5 W 6 mMokeT DeiTe NPOONEHS HE HEOOXOOWM YK BEN-
YuHy. PAKTHHECKAR ANWTENEHOCTE QOMKHA GwiTe 3adWMKCKpOBaHa B NPOTORONE KCNBITaHKWA.

Jtan 1. 3apAgHo-paspA0HeEE LUKns npoacdsT & peskme MNP, aanadHom B Tabnude 5 W Ha pUcyH-
ke B, ¢ NOBTOPEHWEM 00 TEX Nop, NoKa HANPEEEHWE AKKYMYyNATOPS HE QOCTHIHET aHadeHs HanpAMeHna
NEPEETI0YEHWA, YCTAHOBNEHHOMD B COOTEETCTEMH C NEPEYHMCNeHHen a) 7.7.2.2 [CM. pyucyHoR 8).

ECnn aHa4eH e MAkCHManeHornD Toxa, ywasaHuoe naroTcartenan, Hieke 2000, 7o oso MomeT OeMe Novse-
HEHD HA Wiare 1 ¢ COOTRETCTEEHHBIM MIMEHEHWERM AHASEHHA TOKE HCNLITAHWA Ha Ware B, KOTOPOE B 3TOM Cydas
Aon#HD GelTe B AB3 PA33 MEHLLUE IHAYESHWA MAKCHMANLHOMS TOXA, YKAIAHHOTD M3FCTORMTENEM,

Tabnwuya 5—TNP npy ysnuposaHen axgymynaTopos gna M0

e wara Janvenenacts, Tok f, A Sapegipaipng
apnaalpazpaaa [

1 5 20,0 FPaapAg
2 10 10,0 PaapAn
3 32 5.0 Pazprn
4 20 0.0 -

5 5 -15,0 Sapsn
G 10 10,0 Japan
T 37 =50 Zapsg,
& 20 0,0 -

a 5 15,0 Faapng
0 10 10,0 PaapAn
i a7 5.0 Paaprn
12 20 0.0 -

1 & 125 Japsn
14 7 -7.5 Zapsn
1 35 =5.0 Zapsn,
16 42 0.0 -
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Pucyror 6 — MNP npd 4Ny poRaHuE aKkyMynaTopos gna M

1040

200

230 300

Atan 2. 3apRaHo-paipRiHbLIe UMKNel NpopodAT B pexsme MN3, 3agadHos B TaGnuue 6 W Ha pHCYM-
KE T, © NOBTOPEHHEM 00 Tex Nop, NoKa HANPAMEHKE aKKyMyNATORE HE JOCTHUIHET IHSYEHWA HaNDAMEHHA
NEQEKNKHEHHA, YCTAHOBNEHHOMD B COOTESTCTEMH C Nepeducnes#sen b) 7.7 2.2 (oM. puoyHor B,

Ecnd asavedre MakcHMansHOrg TOKE, yEAZaHHoe waroTobuTenem, wmexe 2000 | 7o oMo MomeT BuiTh
NEAMEHEHD HA WAare 5 & COOTEETETEEHHBIM MAMEBHEHHEM IHAYEHWA TOKA KMCNLITAHWA Ha Ware 2, KoTopoe B
ITOM Chy4as QomsHo ObiTe B OB pa3a MEHbLWE IHAYEHWA MIKCWMANLHOrD TOKA, YEAIAHHOMD HAroTOoHTE-

e,

dtan 3. 3Tans 1 ¥ 2 NOETOPRKT B TEéYeHWE 22 4,
Atan 4. ARKyMYNATORE BelJS8MEWBai0T B COCTOAHKA NOKDA B TEYEHWE 2 4,

TagGnuua &§—MN3npd UHENHPOESHAKM SEEYMyNATORDE ons M0

M wsara DAWTensHOC T, © Taw &k, & Japnalpaspan
Japnaalpa s pa g

1 5 -15.0 Pazpsn
2 10 -10.0 Paapsp,
3 32 5.0 Paapsp,
4 20 0.0 -

5 5 20,0 JapnAn
& 10 10,0 Japrg
T a7 5,0 dapan
g 20 0,0 -

9 5 -12.5 Pazpan
10 10 -7.5 Paapspn,
11 37 5.0 Paapspg,
i2 20 0.0 -

13 5 15,0 dapan
14 T 10,0 dapAg
15 35 5,0 JapAn
16 42 0,0 -
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PucyHor 8 = TUnMYHOoe Konebadue CTENEHH IaPAEEEHHOCTH B PeXWME J8YyE NoCNeaosaTeNsHex npodianeas
NP LHKNAPORAHME BEKYMYNAToOpoR ona a0

d) Neproguyeceoe nameperne pabounx XapakTepHUCTHK
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Mocne KasQoro BeINCAHEMME NPOUEOyYpel OT 3Tana 1 00 3Tana 4 B TedYeHWe T OHER WIMeDRIoT MOoLL-
HOCTE SBEEYMYNATODA B COOTBETCTEMK © 7.7.2.1. EMEOCTE aEEyMyNATORE WMIMEeDAKT kamibie 14 oWen, kak
vEazaWo B 7.7 2.1,

2] JapeplUeHWe MCNITAHWA

MEnNsiTAHHR 3ABEQLWAKT NP BRINONHEHWM SOHSMO M3 HAMEYEAZAHHBIX YCNOBMA. B NpoTHBHOM chyvae
cnegyeT BEpHYTECA K NeReYrCNeHn a) HACTOALEND NOANYHKTa # NOBTORMTE HCNbITAHKA.

Yonoere Al MCNBITAHMA NO NEPEYRCIEHWD C) HECTOSWEND NOANYHETA NPO8oGAT B TEHEHWE WeCTH Ma-
CcRLes.

Yonopwe B aHadedwe moboro #3 NoxaizaTenel, WaMepResMmMs B COOTBETCTEMK C nepedwvcnednent d)
HACTOAWETS NOQNYHETA, COCTABMNO MeHee B0 5% HAYANEHOND AHAHEHHE .

HHCNO UHENOS, BRNONMHEHHBX B X008 WCTBITAHKA, W TO, 4T0 HANDAMEHHE NEPERNI0SEHAA DOCTHIHYTO,
PECHPYIOT B NPOTOROMNE WCNLTAHMA.

7.8 HenwiTanna Ha aneproadqdeKTHEHOCTE

Ona onpegeneHda IHEproadyPekTHBHOCTH aiyMyNATOPOR NPOBOOAT O0WHMe HCNbLITAHWMA OD0MX BH-
O0B, ONUCEHHRIX B 7.8.1, W 00H0 W3 JEYX WCNETaHME, oNicaHHex B 7.8.2 1 7 8.3,

T.8.1 OGWMe WCNLITAHWA

T.EA Moneimaqua NpK HopMans ey yonoamax

[JakHele WCTIBITAHWA NPOBRSOAT GNA SKEYMYNATOPOR, HCNons3yvenslx B 3MA 1 IMI. MNMpasedsoT chne-
AYFOLLYH MPOLEOYRY.

2} AKKYMYNATOD Bl e BT NPH KOMHATHOW TEMNepaType & Tededue 1-4 4 nocne NonMoro 3apsaa.
Mocne ators NPUCTYNAKT K CNETaHMIo.

D) PaapAasaloT akkyMyNAToD METo0oM, YEa3aHHeEK B 7.2, MW KOMHATHOH TEMNEDaTyDe.

¢} OnpedeneHde aHeprodDDesTHEHOCTH NPK CTENEHK 3apAMeHHocT 100 %6

1] BROSLEMBANT AKKYMYNATOD B COCTOAMKMKA NOKOA B TEYEHWE 4 4 A 1ATeM 3apaA%aoT 40 CTENe K 3a-
pAREHHOCTA 100 % B COOTBETCTEHW C PEKOMEHOALWAMK HIrOTOBMTENA]

Z2) BROeDHWBAKT SEkyMYNATOD B COCTORHKKA NOKOA B TeYeHME 4 4. a 3aTer paspAXaKT ero 8 cooTeeT-
CTEWM C 7.2 NpH KOMHATHOHR TEMNEPATYRE.

d) Onpegensdne IHeproadPekTHBHOCTA NDW CTENEHK JapsEEHHoCTH 70 %

1] BelASp¥WBAI0T AKKYMYNATOD B COCTORMMK NOKOA B TEYEHHWE 4 4. A JaTel J1apAMaNT 00 CTENeHK 3a-
pAMEHHOCTA 70 % B COOTEETCTEMMW C PEKOMEHIALMAMK HITCTOBWTENS,

2) BHASDHMBAT SEKYMYNATOD B COCTOAHMH NOKOA B TedYeHue 4 4. a 3aTeM paspAManT ero o cooTReT-
CTEHMM C 7.2 NpM KOMHATHON TEMNEpaType.

&) PacyaT KoNMYecTea ANeKTRUYecTRa NEK pAspaAne | 3apans

KonuyecTeo aNeKTpHMHEcTEa B NPOUECCE DaIpROa K 3apRda MOMHE PAEcCHWTATh, MCNonNe3IyA ChNegyio-
WK METom. BeISHMpaloT IHaYeHKA TOEDR pa3pAga ¥ zapana | o uuTepeancos 5 cekyMd (2 = 30) or Hadana
paIpAnalapaAna; IaTemM BMHCNAINT KONWYecTEO INeETRRYECTEA NpW palpade Od v konuYecTeo INesTprye-
CcTEa NpW 3apsae Qo no dopuyne

by + by = ey

Q= 600 | {13)

5

roe O — KOMWHEeCTE0 ANeKTPUYEcTEA NP DAIPANES WK 3apAne, Sy,

i 3H3MEHAE TOKa DAIPR0a MMM 3apANa B TR TOYKE HIMEDEHHEY KHTERaan0s, A,

) PacuyaT anekTpH<Yeckol 3Meprdk paipaga ¥ 3apana

ANEETOHWHECKYI0 SHERTAK B NPOLECCE DAIPAOA W 38PANA MOWHO PACCHWTATE, WCNONE3YA CNeayIoWwHi
METOO BelGHpalT aHa4eHMA TOKE DAspALE MK 3apAfa [ W HanpREends paspAda vmn 2aprda U c weTepea-
nomM 5 cekyM (55 30} oT HaYana pajpafa/iapsia; Nocne 3TOM0 BbYACTAKLT INEKTPHYECKY IHERI0 Das-
pAana Wi w anestpudeckyio asepnie aapaga We no dopayne

Wy + U+ = U

W= 3600 — (14}

5

roe W — anekTpuyeckan 3HEpIMA paspAna unK aapaga, By,
J_ AHAYEHUE TOKS DAIPAAS MNW 33pA0a B -7 TOYKE HIMEDEHHEIX HHTEDBAN0E, A
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LI, — aHaYeHHe HANPREEHWA DATLANA WNE 3APANA B A-A TOYKE WAMEDEHHER WHTEpRanoe, B.

q) Pac4at aHeproad e THEHOCTI

OnpenenmoT KyNoHoacky HPhekTHBHOCTE 3apA0a © NoMOWE Gopsynsl {15) 4 aveproaddesTyi-
HOCTE C NOMOWERD PopMyne (16)

)
N, = —2100. (15)

[=

rog re _ KynoHoBCEaA ek THEHOCTE 3apAda, Ye)
2y HONMUYECTEn ANeKTPUHECTES NPW Da3pANe N0 NepEYHCIIBEHNG &) HACTOAWLEND NoGNyYHETa, Aoq;
O KONWYECTEO INEKTRHYECTEA NDH 3aDA0E NO NEPEYHCIEHAID ) HACTOAWENS NoanyHETa, Ad,
Mo = o
|owW

[

100, (18]

rag n,_ aHepro3ad e THEBHOCTE, J)
Wy — anesTpryeckan aHeprua paapaga no nepesucnesyo f) sactoswers nognyseta, Br,
W — anekTpr4eckas 3Heprda 3apaaa no nepedycnedno ) HacToawero nognyHeTa, BT w.

Mpuumedarnue — [JaHHLIE HIMSPSHHR MOTYT MCNONBSOBATEOA, SCNH OHH MONYHEHE! MR NOMOLWA BIMEDH-
TENEHE X NPAGoRDS, 00EcnaqWBRRILAE TREDYEMYH TOHHOCTE HAMEPeHAR,

7.8.1.2 TemnepaTypHble HCNLITAHWA

JanHee HCnNeTadua NPOB0GST ONA akyMyNAToORos, Mononbayeses 8 3MA w 3MI. MNpumensior cne-
AYIOLYI0 NRoUedypy.

VCNBITaHWA NpOBOOAT NPH CNESYIOWHY IHIYEHHAX TEMNepaTypR: MKy (202 2} °C, (0221 "Cu (45 +
2) "C.

a) AERYMYNATOR NONHOCTEID IA0AMAKT NEK KOMHATHOH TEMNEpaTYDE.

b} BoligepsueaT akkysynaTog Npu TEMNERaTYRE MCNeTadri B Tededwe 16-24 4 0o ssipasHuBaHIA
TEMNEPATYR, NOCNE Hers NPHCTYNAINT K MCsTaHHAM.

C) PaspakaioT askymMyNAToD METOO0M, YEAIAHHLIM B 7.2, NDKW KEMO40M IHZYEHWA TEMNEpaTypel MCNbl-
TAHMEA.

di Onpegenedue aveproaderTHEBHOCTH NPKW CTENEHK JapAReHHocT 100 %e:

1) Np# SEKA0M AHAYEHHA TEMNEPATYRE HCNBLITAHWE AKKYMYNATOR BblASpMEEAINT B COCTORMMA NOKDR B
TESEHHE 4 4, 3 3aTeM JapARaAKNT 00 CTeneHd JapawedHocT 100 % B COOTRETCTEMH C DeROMEHJALHAKMK Ha-
roTOBMTENS,

2} BulQepHHEIIOT AKKYMYIATOD B COCTOAHKK NOKOR B TEYEHKE 4 4, 3 3aTeM DaIpAManT ers B CoOTRET-
CTEHW C 7.2,

@) PACCUMTHBAKT KONWYECTED IMBKTPHYECTEA NDW paspAne | aapane no Gopsyne (130

i PaccuydTREIOT ANSKTRAYECKYIO IHEDTHI0 PAIpana W aapAga no dopMyne (14].

Q) PAccqMTelBaoT KyNoHOBCKYI0 d4MPeKTUBHOCTE 3APA0A C NOMOWEND hapMynel (15) M avepraadidek-
THBHOCTE © NOMOW B opsyne {16].

Mpumedarnwe — [OomkHs ObiTh Y4TEHE DIPEHWHEHHA 330R08 W DEIPAOE NP HH3KOA TEMNEpATYDE, YHE3-
AEHHBIE HATOTOBUTENEM.

7.8.2 MeneitanmAa akkymynatopoe gna 3MA

[aHHEE HCRBTAHHA NDEMEHKMEl GNA AEEYMYNATOROB, WCNONLIYEMBX B IMA 1 NpedHasHadeHsl 4nAa
OnpEdenenins IHeproxpOekTHBHOCTH akkyMyNATODOR 8 YCNoBMAK DeICTpOrS Japraa. MCneTaHuA Npoacgar
B COOTRETCTEMH OO CReyIoWEd NpoLegypon.

a) AKEYMYNATOD BblJEepMUBEI0T NP KOMHATHOR TEMNERATYDE B TeYeHne 1-4 4 Noche NonHoro sapaga,
MOCNE Hers NPUCTYNAMKT K MCN LI TAHNAK.

b} PaspaeaioT askyMynNAaTop METOO0M, YEAIaHHEIM B 7.2,

cj Onpegengdne e prodd ek THEHOCTIA NPH CTENEHW JapAXeHHoCcTH B0 5

1} BLIQepHHBIIOT AEEYMYNATOD B COCTOAHMK NOKOA B TEYeHWE 4 4, & 3aTes IapasainT ToRos 25 oo
CTENEHW JapAHeHHoCcTH B0 56, Ecnu 3Ha4YeHWE HaNpRMesna QOCTIHET BEpXHErs Npedend, yEalanHoro Ma-
roTOBWTENEM, NPOUEOYDY 3APALE NPEKDaLLEKT,
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Mpumedsadwne — BapiaHTel seiBOpa YonNoEWA WMCNLTEHAH NpWBensHEl B Tabnvge A4 (oM. npanose-
HuE Al

2) BeASDHUBAKT akyMYNATOD B COCTOAHKMA NOKOA B TEYeHKe Gonee 9em 4 4 00 0CTHMEHMA W Tek-
NepaTyDbl HCNBITAHKA, 3 3aTEM PAADAMAKT B0 B COOTBETCTEMM & 7.2,

d} PACCHATRIBAKT KOMNHHECTED INEKTPHUYECTES NPH DaIpROe W 3apAde no deopryne (13).

) PaccudTeiaamnT INeKTpHYeCckyIo JHEprAg paspasa v zapana no dopmyne (14,

1) PacyeT aueproapesTMBHOCTH

PaccuWTelBamT KYNOHOBCKYK 30MPeKTHBHOCTE JIapA0a © NOMOWEKD Dopmyns (17 @ aseprosddies-
THEHOC T © MOMOLWED hophyne [18)

.
—2900, i17)
Q...

Mgt =

TO8 My . KyNoHoBCKas MppeskTHaHoCTE aapaga, %,
Oy _ HONWYECTEO INEKTRHYECTED NDH PAIRAGE NO Nepeducnesio d) HACTOAWETD NYHETA, &y,
Qo HONUYecTEs ANeKTPUYecTEa NPW 1apade No negeddcnend df HACToAWEro NYHKTa, A,

Wy, .
L =—2y00, 18
Tlg'l w l: .I

-

TO8 Ny _ IHE o ek TUBHOCTE, %]

Wy — anekTpr4Eckan JHepria paipaaa no nepeqddcne it €) HacToAWero nyKkTa, By,

W,y — aneskTpudeckan IHEQIMA 3apAda No NepeYMcneq o @) HacToAweno NyHETa, Bry.

7.8.3 PacyeT sxeproappeKTHEHOCTH aKKyMyNATOpOE ana MM

Hissenoreegenian METOOMKES PACNDOCTRAHABTCA HA AKKYMYNATOD !, HCNoNL3VEMble 8 3T,

a) PacdeT INeKTpHHYeckol JMeprdg 3apaAna | paspaga

PacCHHTLIBAKT ANEKTRHYECKYIO IHEDMMI0 3apALa W PAIpALa NO PeayNETATAM HCNBTAHKA, YEAIAHHEX B
7.4, no dopynass (19) ¢ (20). PaccunTasHsie IHIYEHWA CKPYTNRIOT 00 TREX IHAYALLKE LD,

MpopoaAT BRBOpKY IHAYEHMA TOKA W HAMNDAHEHWA YEPE3 COWMHAKOBEE NPOMEEYTER BpEMEHK B Npo-
UECCE 3ApROHS-DAIPAOHBIY LHKNOR, KOTODLIE COOTRETCTEYIOT 3a0A0H0-DAZDAAHLIM HMNYNECAM NPOoOHKA-
TenNeHoCTE 104 =10 ¢, MocnoneayioT CTAHOAPTHER MHTEPBAN M3MepeHdid 1 ¢ ECni aHaqesine HanpAxeH s
Garaped nocne 10 ¢ BRXOOUT 33 TPAHMLUE HEHEro NPegensa HanpAMeHa NpY paspage ung BepsHers npe-
OEMNS HANPAMEHWA NP 3apRae, TO WCNBITAHWA NPOBGOAT NPH NOHWEEHHOM IHAYSHMK ToKa No Tabnage 2

BEGPAHHOE IHAYEHWE TOKS DUECHPYIOT B NPOTOKONE KOk TAHWA.

_ ety logllop + o+ Iy

W, (19
¢ 3600 ! J
rog W — anekTpuLeckan aseprid aapaga, Bry;
Jon _ 3HAYSHME TOKA 33PA0A B A TOUKE HIMEDEHHEIX WHTEPRANCE, A,
LI, — aHayeHre HANPAKEeHWA 3apA0a 8 N-A TOUYKS M3MEepeHHLIX MHTepeance, B.
Wy = hailla + dgallyn = gl \ i20)
3800
rog We — anexTpuyeckan aMepra paigaga, Brd,
Jin _ 3HAYEHWE TOKA DA3PAOE B A TOMKS WIMEDEHHEX HHTEpBanoe, A,
Ly — 3HAYEHAE HANDAMEHWA DAIDAOA B M- TOMKE MIMEDEHHLI HHTEpaanoa, B.
b} PacdeT axeproapdesTHBHOCTH
OnpegenAnT aHeproad e kTHEHOCTE © NOMOLWBG YREaBHeHa {21
W
Moz = —£E100 .21
Wca
TOE Mep . HE Mo ekTUBHOCTE, Y]
W — anekTpu4eckan J-eprid paipaia, Broy;
W — anexTpudeckan adeprua aapaga, Brd.
22
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Npunomenwe A
[cnpasoyHoe)

Beibop ycNoBWMKA MENLITAHWKA

B HACTORAWEM NPEANOXEHEH NPHEENSEHE ODNONHATENRHEIE W 00RIATEMLHEE YOROBMA WCNLITAHAA ONA Onpeagens-
HWA SMEGCTH N0 7.2, MOWRACTH No 7.4, pecypca na 7.7 W ssaproadupsstuaroctd no 782, YonoBsA CneTaHud ©, yHa-
aHHee B8 Tabneuax A1-Ad, YOTAHOBNSHE HACTORWHM cTaHaapros. JononHATENSHD, HE OCHOBAHWH COrnawsHiA
MESFIY MAMOTOBATENEM M IBKEIHAKOM, MOryT Bume BeBpaHel YONOEHA MCMETEHAR 8. yEa3aHHRe B Tabnuuas A 1-A4.

Tabnwya A1— YonoevA MCNBTAHMA ONA ONPESENEHNR S MEDETA

Temrepatypa, “C Taow paapsgs, A
Apnyynarop gna I AxeyrmynsTop ana AT
024 193 4 14 54 0.2 1 134 14 104 ki rinc
—20 & & & ] E 2 | & a
a & r & & E| a r ] a
25 & r i & i a r & a
45 & r & & E & r & a

ECriK OTHNOHEHNME TOKA Pa3pRgE npe noneTaduAx o Baaoeen ssasarsdi (173 4 ane 3MA v 1 0 gna S Gyoer
Bonkelue, Sam yraIdado g Tabnuue A7, 1o 310 4omiHD BeITe OTRAKEHD B MPOTORONE MCHETEHWA.

Tabnwuya A2 — YoNoEHE MCNLETEHAR ONA CAPESENaHNA MOWHOCTH

Temneparypa, "G CraneHe sapmse aiasT, %
AREyMyNAToR Ans JhA AEEYRyYIATEE ana M0
0 50 ao 20 LT 4]
-20 a r a a r E |
a =} I & E. r F
25 r r r r I r
40 a r & i r A

Tabnwuya A3 — YoNoEMA DECYPOHLE MCMTRITAHMA

DEnacT b npESHEHAs Temneparypa, "C
SRy MYNHTOpA
25 45
ShA a r
S a r

Tabnwuya A4 — YonoBna MCNETAEHKA ONA ONpeasnasns 3HeproadgebesTveHoCTY Sy MynaETORoe gnA A

Cremens IAPARBHHOCTH Tok 1apnaa na
80 % 24 r
0 PEEOMEHOSUNH MADTOEWTENA 0 PEXOMEHOSUHK M0 TOBMTEMRR a
23
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Mpunomenwe B
(cnpaso4HDe)

MocnepoBaTeNbHOCTE PECYPCHBIX UCNBITAHWA

[arHos NpWroseHts COQEpHAT NOCReJ0BaTENLHOCTE NPOBROEHMA PECYDCHEX HeneITawalr na 7.7 MNocnaposa-
TEMNEHOCTE MCNBTEHMA W ROHUENUMA GHENWPOSaHAR Ons aekysynatopos SMA norazass Ha pyoyHeax B.1 w B2, Naocne-
OOBETEMEHOCTE MONETAHMA OnA akgysynaTopos 36T nokasada 8 rabnuge B.1.
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HamepmoT navanemse padouse ST Spauc TRER:

aMEICT L
- DHHIMHYECEVH PRIPRGHYIC MOWHoeTe To npn 25 0 w 45 °C;

L - MDWHOETE
— _,..-F"'I

¥

BuoTasnmuT remnepatypy (45 & 270 Iﬂ_
Dran i " I
Dran 2
iy o ¥
I‘f Stan 3.
I Pasprsasar o AMHAMANESKDRY nradian A © noatopom
GO0 CHAEEHHH paapagrcd emeoct go [50 £ 5] % wauans
Ecnm nanprxesse B npoyec
! 4 Dran 4
ce aranoe 3-5 gocTArHeT
HHKHEND YO TARDHNEHHATD
npEagEna, 1 NEPEKDEAT & +
nepeyRETEHde ol 7.7.1.2 Sran §
|
I Paspa%amt na grEaMEHEcRady npadieng A C nosTopom
| O CHEREHAA DAIGAAHOW BEMERETE oo 80 % navamsnaa C;
\
H e —— —

Moptoprmot atane 1-5 8 reueqpe 28 ghed

Mapuoguueced HIMEpRQT I.'Ii!E\I.'H-I'dE XAPSETEFHRCTHEN

EMEICTE,

Heneramen no MEpEEYdcneEEes &3i-C ) T.

MRS ASHE IECTE PEs, MEE IHaYeEid paboyss Capa e rasTHE,

MIMEABHHBE N0 NEPEEHENEHAE C), CHASMNACE Eese B0 % wx

HAYANLH LN SHEYESAAN. A TER PEOATY R SEEYMyNAaTops:

ADETHINE EERPEXHETD NRpSgandad

(- AARAHYUBBANT HEARTAHNA
o

Pucyrar B.1 MocrenoaaTEnLHOCTE BEFIEITAHWA N GHENRPOBAFMWA BEEyyIATopas gnm 36
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pEYAChEHHE D)

NapaqEceErda C|
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Jtan 4 31an 5

Mpodune A

Hanpsxenne

lNpodgune B l

~ "

1

Mpodune A

>

150 + 5) % HAYANEHOR Gn-

B0 " HAMANEHDA C‘ﬂ

>

Pucyror B.2 — KoHUENUAA LUKNAPOBaHWA GNA akkymynaTopoa JMA
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Tabnwuya B.1— MNocnegoparansHocTh MCNEITSHAA NPA LWHENHPOEAHAK aEsyMynATapoe ana M0

Magnynerd

M e S G H s 3 Tan

Muousaypa dcrsTanal

TemmepaTypa

72

HEMEFIH HIT Hd-alNbHbIE FIHED'-IHE KADHKTEPHMCTHER
- BMEDCTE,
= KOWHOCTE

KosHaTHas Temne-
paTypa

ay 7.7.22

YOTAHSBNWERHIT IHA4EHHE HANPAKEHWA Nepakni-eHdA o NP
Ha M3

by 7.7.22

WCTBHABNMBEKT IHAYEHHE HANPAHEEHWE nepaknoyedrA o MNN3
wa MreF

{46+ 2) 'C

ay 77243

BricragnawTt temnepanypy (45 221 °C

by 7.7.2.3

OosoasT cTansHe JapsadasHeoTe oo B0 9%

cj 7723 Qran 1

NoeTopsoT uWkne 8 pasese T[NP g0 QocTHREHEA HENpRHeE-

HAR  NEREKAEHEHUA, YOTEHOBNEHHOM N0 NEpEYucneqHdss 2]
7raz

3ran 2

MNoeropaoT yukne B pesame N3 30 Q0CTHREHEA HANpRse-
HHA  MEPEHTEHEHWA, YOTEHODEMEHHOMD N0 NEpaYsncnedde b
7raz

Aran 3

MoeropsoT aTane 1w 2 B Teseque 22 4

dran 4

BLigepsMeaiT aRyMyNATOPE B TEYaHHS 2 4

MNoeropasoT Nnpoganypy ¢ 3tana 1 no 3tan 4

{45+ 2)'C

d) 7.7.2.3

Mepuogu4Ecia HAMEPRT paBo-E KEDAKTEPHCTHEM
- BMEOCTE (KaxOee 14 oxeinl;
- MOLWHOGTE [KEHO5E T OHEE)

KomuaTHar
TEMNEPaTYpa

&) 7.7.2.3

JAKAHYHBANT WCNBITAHKWA, Koraa Bypoer emnonHedHo moboe 1k
CRABOYVKILMY YCMOBWME [BCMM YCNOBEMA HE BRNOMHEHE, BO3EPAWA-
HITCH K NEpedWcneHam ) 7.7.2.3):

- MGN&TEHWA MO NEpeqBcnardn o) 7.7.2.3 npoeoasT § meo;

- HASEHHE MO0 13 NApaMETROE, HIMEDEHHEX NG NEREYAL-
neHwn d) 7.7.2.3, cocraensar manas BD T RE4ansHaro sHaYEHKA
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NMpunoxenne LA
{cnpaso4HDe)

CeefeHWA O COOTBETCTEMM CChINOYHBIX MEXAYHAPOAHLIX CTAHAAPTOE CCBINOYHBIM
HaUuWoOHaNbHbIM cTaHgapTtam Poccuickon @egepaymnm

TaGnwuwua 041

OfesrauaHMe CoENOYHTND
MEEIYHAPLDOHOID CTAHQAPTA

Cremets
COOTORTSTEHA

J8aInAMEHEE M BAHWEHIBAHWE COOTIETSTE Y UgEra
HAUNOHENEHSTD CTERLEPTE

MK §0050-482

1oT

MOCT P M3K G0050-482-2011 «MCTOMHWEA TORA XMMAHSCHAE.
TepMrHEl ¥ ONPEOSNEHHRS

M3K 61434

COOTEESTCTEMA CTEHIBPTOR!
- IDT — HAOBHTHYHEIA CTEHOAPT.

' CooTERTCTEYHILMA HEUWOHANEHEIA CTAHAEPT otcyToTeyeT. (o ero yTEEpHIEHHA PEKOMEHOYVETCA WCNoNEI0-
BETE NEPSE0H HE DYCCEMA A3WE OaHHOTD MEXOYHADOOHOrD cTaspapta. Mepeson DaHHom MedOyHSpOOHorD CTEH-
AERTE HAX0AMTCR B HeromMMEpYECKDA OprasrIaume « HEUMOHANEHER SCCoUnanMa NRONIB0OMTENER KCTOYHMKOE TOKE

aPYCEAT: (Accouwauwa «PYCBAT: ).
Mpumawanue — B HacToRWeER Tabnyug KCNONEIDBAHD CREOVIOWES YCNOBHDE O003HESEHHE CTENEHW
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Bubnuorpadua

M3K G2E60-2  AxkyrMynATOREL MATHR-BOHHEIE ONA SNEETRRSECKAE OOPO#HEY TREHCNOPTHEY cpeacta. Macte 2.
MICN=ITEHKMA HA HAOEAHOCTE M AKCIMYATALWH © HADYLLEHWEM DEXEOB

(IEC 62660-2) [Sscondary blhium-ion cells lor the propulsion of elecine road vehicles — Parl 2: Raliability and
abuss 1asting)

WSO 124051 TpadocnmopT OOpocHEIA HE ANEETRPHYECHOR TS, TEXHMHECKHE TREDOBaHMA K HCNEITAHNAM MOgyngi 1
CHETEM TAMIBLN NATWA-WOHHEIX GaTtaped. YacTs 1. BLoromMoumHoe NpUuMEHEHNS

(152 12405-1)  (Road vahicles — Elecirically propallad road vehicles — Test specilication for lithiurm-ion battary
packs and systems — Parl 1: High power application)

WMCO 12405-2  TpaHonmopT OOposHEIA HE ANaETpdYackol TR, TexXHMHECkE TReOBaHMA K ACNEITAHNAM MOy Ned 1
CHCTEM TARDIELL NATHMA-WOHHEE BaTaped. YacTs 2. Bmoorossa pre THHECHDE MpWMEHEH s

(190 12405-2) [Read vahicles — Elecincally propallad road vehiclas — Test speciheation for hthium-ion batiary
packs and systems — Parl 2: High energy applicabion)
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YK G21.355.9:006.354 DKC 29.220.20 E59 ORI 34 5290
43.120

Kniodease cnopa. NATHE-HOHHBIE akEyMyNATOPE, GaTapeisid Modyne, DaTapedHan CUCTeMa, METOOb! Mo
NilTanki, anekTpomMobinne
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