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Mpeancnoeue

1 NMOOITOTOBIEH HauwoHanbHOW accouuauuelt nNpousBoguTenerd WUCTodHMKOB Toka «PYCBAT»
(Accounauua «PYCBAT») Ha ocHoBe cOBCTBEHHOro MepeBOda Ha PYCCKUIA A3bIK aHIMOA3bIMHOW BepcUn
cTaHgapTa, yKasaHHOro B NMyHKTe 4

2 BHECEH TexHu4eckumMm KOMUTETOM Mo cTanHaapTtusaunm TK 044 «XUMUYecKue WUCTOYHMKA ToKa W
3MEeKTPOXUMUYECKMNE CUCTEMbBI HAKOMNEHNS 3NEKTPUYECKOA IHEPTUN»

3 YTBEPX/EH W BBEJEH B JEWCTBWE MMpukazom ®enepanbHOro areHTCTBA MO TEXHUYECKOMY
perysiMpoBaHnio U MmeTponoriumn ot 7 Hoabps 2024 r. Ne 1607-cT

4 Hactodwmin ctaHgapT MOeHTUYeH MexayHapogHomy ctaHgapTy M3K 63330-1:2024 «[Nepenpodu-
nupoBaHWe akkyMynaTopHeix 6aTapein. Yacte 1. O6wue Tpeboranusy» (IEC 63330-1:2024 «Repurposing of
secondary batteries — Part 1: General requirements», IDT).

HaumeHoBaHWEe HACTOALLEro CTaHgapTa M3MEHEHO OTHOCWMTENbBHO HAaWMEHOBAHWA YKa3aHHOro mMexay-
HapOoLHOro cTaHgapTa ons npuesedeHus B cootBeTcTBue ¢ FTOCT P 1.5—2012 (nyHKT 3.5)

5 BBE[JEH BIEPBbIE

Mpasuna npumMeHeHuUss Hacmoswezo cmaHdapma ycmaHosneHbl 8 cmamee 26 ®edepanbH020 3aKOHa
om 29 urHs 2015 2. Ne 162-03 «O cmaHOapmu3sauyuu 8 Pocculickoli ®@edepayuu». MHgopmayus ob
U3MeHEeHUSIX K HacmosuwemMy cmarndapmy ny6nukyemcs 8 exe200HOM (0 cCOCMOAHUK Ha 1 SHeaPs MeKyWe20
200a) uHghopmayuoHHOM ykazamerne «HayuoHanbHeie cmaHOapmei», a oguyuanbHbeIl mexkcm uaMeHeHul
U MonpasoKk — 8 exXeMecsyHOM UHOPMAUUOHHOM ykazamene «HauuoHanbHbie cmaHlapmei». B criyyae
nepecMompa (3ameHbl) UU OMMeHbl Hacmosuwe2o cmaHdapma coomeemcemayroujee ygedomieHue bydem
onybnukoeaHo & Gruxalliem 6bINYyCKe eXeMeCAYyHo20 UHpOopPMalUOHHO20 yKaszamensa «HauuoHanbHble
cmaxOGapmel». Coomeemcmeyroujas UHoOpMayus, yeedoMaeHUe U MeKCMbl pazMeliaromcs makxe 8
UHGbopMaUUOHRHOL cucmeme o6Le20 Nonb308aHus — Ha oghuyuansHoMm calime ®edepansbHo20 azeHmMcemaa
110 MexHU4YeCcKoMY pezyruposaHuro u Memponoauu 6 cemu MiumepHem (www.rst.gov.ru)

© IEC, 2024
© Odopmnenue. OIBY «MHCTUTYT cTaHgapTusauum», 2024

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3pelieHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BeegeHue

PacTtywan o3aboyeHHOCTb npobnemammn rmobanbHOro NoTenneHus, KadecTsa Bo3gyxa u aHeprocbepe-
HKEHUSA CTUMYNUPYET UCTONb30BaHKWe BaTapeltbiX CUCTEM HAKOMMEHWA ANEeKTPUUYECKOW SHepruu B pa3nnyHbIX
obnacTax NpMMEHEHWUs, Takux Kak, Hanpumep, anekTpomobunu. OgHOBPEMEHHO C 3TUM TEXHUYECKWIA Npo-
rpecc B 0bnacti akkymMynaTopHbIX 6atapei, 0COBeHHO NUTUA-UOHHBIX, NPEAOCTABMASET PhIHKY NPakTUYECKYH
BO3MOXXHOCTb NepenpotunupoBaHns oTpaboTaHHbix 6aTtapei u 6aTapeiHbix CUCTEM, KOTOPbIE MOTYT coxpa-
HSITb 3HAUMTENbHble paboune XxapakTepUCTUKU Aaxe Nocrne OKOHYaHWs 3KCnnyaTauMu B opuriHansHom obo-
pygooBaHWK, HanpuMep arneKkTpPoMobUnsAX.

[nAa paseuTVa HanpaBneHUs M YCKOpeHUsa BHedpeHusa adpeKTUBHOMO M 6e30nacHoro MCnonb3oBaHus
WNCTOYHMKA SHEPIUK NOCNE ero UCrnonb30BaHus Mo OCHOBHOMY NEPBUYHOMY HaszHavyeHuio Heobxogmum 6a3oBbIi
CTaH4AapT oueHKkK 6e3onacHocTi U pabodmx xapakTepucTuk oTpaboTaHHbix GaTapeil u GaTapeiHbix cucTem,
NoMy4YeHHbIX U3 pasnuyHoro 00opyaoBaHUA, C pa3HOM UCTOPUEN, N KOTOPbIe BO3MOXHO MOBTOPHO UCMOMb30-
BaTb ANS Pa3nUuHbIX Lienei B COOTBETCTBMM C pe3ynsTaTaMuy OLEHKM,

HacTtosilymin cTaHoapT yCcTaHaBNMBAET OCHOBHbIE TpeboBaHWs U NOpsAoK NPOBEAEHUA OUEHKW paboTo-
cnocobHocTK 1 besonacHocTu oTpaboTaHHbIX BaTapel 1 baTapelHbIX CUCTEM, a Takke oblwme TpeboBaHWa K
npYMeHeHno BaTapel B HOBbIX HANPaBneHUsix MPUMeHEeHHNs.

Ha pucyHke 1 npegctaeneH o63op cTaHLApPTOR MO MOBTOPHOMY UCMONB30BaHWIO U nepenpodunmMposa-
Huto BaTapein 1 BaTapelHbiXx CUCTEM HAKOMNeHWs anekTpudeckon sHeprium (CH33B), paspaboTaHHbix Tex-
Huyeckumm komutetamu IEC TC 21 «AKkyMynAaTopbl U akkymynaTopHble batapeu» n IEC TC 120 «Cuctemsl
HakonneHus anekTpuyeckon aHeprin (CH33)» ¢ ykasaHvem obnacTen Bo3aMoXHOro AyonuposaHus u MHdop-
Mauunen, Kakon U3 cTaHgapTOB MMEEeT NPUMOPUTET B CNyYasnx Takoro aybnupoeaHms.

v
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HawmeHosaHwe

M3K 63338

M3K 63330-1

M3K 62933-4-4

M3K 62933-5-3

MoBTOpHOR MCNONb-
30BEHNS aKKyMyns-
TOPOB U aKKYMYIs-

Mepenpodunuposa-
HWE aKKyMynATOp-
Hbix GaTapeii nocne

CucTemMsl Hakonne-
HHUA IANEKTPVHECKORA
SHEPrUU. CTONKOCTL

CUCTEMBI HaKonne-
HUA INEKTPUMECKOR
aHepruu. TpaGora-

TOpHbIX GaTapeil. UCTNONL30BAHKA MO |K BOSASHCTBUIO HUA BesonacHocTU
O6wee pyKoBoACTBO|NEPBUMHOMY HAa3Ha- |BHELHUX haKTOPOB (ANSA 3NeKTPoXUMUYe-
veHuto. Yacte 1. O6- |4 TpebosaHusa no 3a- cikmx cuctem HOS
wue TpebosaHmA LMTE OKpYXKAIOLWEA |NpW YacTUHYHOW 3a8-
cpeabl s CH3G ¢ (MeHe, usmeHeHun
NOBTOPHO UCMOMNb3Y- |0BNacTH NpUMeHse-
OMbIMKW BaTapesMH  |[HUA, NBPEeMELLBHN
U YCTaHOBKe No-
BTORHO UCNOMNb3ye-
Moii GaTapeu
O6nactb npumene- |NuTHeskie U Ni-MH  (Mepenpodunuposa- [CHI26 ¢ npumeHe- [CucTemsl Hakonne-
HUA HUe aKKYMYNATOP-  [HUEeM NOBTOPHO UC- |HWA ANESKTPUMECKON
Hbix Batapeid U cu-  |nonb3yemelx 6ata-  [aHeprUM

cTeMm (3a ucknioye- |pe
HWeM NPOTOMHbIX,
Ni-MH u Pb GaTa-
pen)
batapesn | Cuctema | Batapen | Cuctema | BaTapen | Cuctema | Barapes | Cuctema
Tpebopa- |O6WKe Pazgen
HWA 4/5/%
Oipyxa-
owan
cpena
Beaonac-
HOCTh
Ouenka
Paznen 6
(npouune)
PykoBop- |O6wme (Paspen 4
CTBO Owpyxa- |Pasgen 9
oLwan
cpena
Beaonac- |F
HOCTB 5
Paznen
7/6

— NPUOPUTETHRINA;

— GazoBblif; I:I — He nepeKpbLIBaeT

PucyHok 1 — CtaHgapTbl NOBTOPHOIO UCMNOMb30BaHUA U nepenpogunupoBaHus Batapein n 6ataperHbix cuctem
HaKOMMNeHWA aneKTpuyeckon aHeprum (CHI36)
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

NEPENPO®UNUPOBAHUE AKKYMYNATOPHbIX EATAPEU
MOCJE UCMNOJIb30BAHUA NO NEPBUYHOMY HA3SHAYEHWUIO

YacTtb 1

O6wue TpeboBaHusA

Repurposing of secondary batteries after primary usage. Part 1. General requirements

Oarta eBegeHna — 2025—01—01

1 O6nacTtb NpUMeHeHunA

HacTtoAwmi ctaHgapT pacnpocTpaHseTcs Ha nepenpodunnpyemMele akkyMynaTopsl, Mogaynu, tatapei-
Hble Brioku 1 BaTapeiHblie cuctemsl (B gansHenwem — MNPOOYKT), koTopble nepBoHa4YanbHO BbINW M3roToB-
nNeHbl 4NA ApYrMx NpUMeHeHWn (HanpyumMmep, Ana anekTpomMobunen), n yctaHaBnuBaeT NopanoK oueHkn pabo-
YMX XapakTepucTuk, obuwume TpeboBaHms GesonacHocTy ucnonbzoBaHHoro NMPOOYKTA, a Takke OCHOBHble
TpeboBaHus k NpuMeHeHuio nepenpodunupyemoro NMPOOYKTA.

HacTtoswumi cTtaHgapT npegHasHadYeH B OCHOBHOM, HO He ucknountensHo, ona NMPOOYKTA Ha ocHoBe
NUTUEBLIX aKKyMyNATOPOB C NpOCeXuBaeMbiMU JaHHbIMA.

MpoToyHkle pegokc-6atapen, NiMH 1 Pb-6atapen He BxogsT B obnacTe NPUMEHEHWA HACTOSLWEero cTaH-
gapta.

MpumeyaHuns

1 O6wme pekoMeHOauMM Mo NMOBTOPHOMY WCMOMb30BAHUK NIMTUEBLIX aKKyMYNATOPOB M Gatapei npuBedeHbl B

M3K 633381,
2 TpaHCI‘IOpTI/IpOBKa BbIXOOWT 3a paMKW HAacToAWero craHgapTra.

2 HopmaTuBHbIe CCbINKK

B HacToswem CTaHOapTe HOPMAaTUBHbLIE CCbhINKKX OTCYTCTBYIOT.

3 TepmMuHbI U onpegeneHus

B HacToflwem cTaHgapTe NpUMEHEHbI CreayouMe TEpMUHLI C COOTBETCTBYOLLUMU OnpeaeneHusiMn.

MCO n M3K BenyT TepmuHonorudeckue 6asbl 4aHHbIX OMNA UCNONb30BaHUA B CTaHO4ApPTU3aUumM no cne-
OyHOLWWM agpecam:

- Onektponegua M3K: goctynHa Ha http://www.electropedia.org/;

- nnatcopmMa oHnaH-npocmotpa NCO: goctynHa Ha http://www.iso.org/obp.

3.1 nepenpodmnupoBaHue (repurposing): Onepauusq, B pesynsrate kotopon NMPOAYKT ncnonesyet-
C#l MOBTOPHO B APYrOM Ha3Ha4YeHWW, YeM Mpu ero NepBoOM BhIMyCKe B obpalleHue.

MpumeyaHunn
1 B HacToswem ctaHgapTe NPOOYKT — aTo akkymynsTop, 6atapes, mogyne, batapeitHblit 6rok unv batapenHas
cucTema.

1) Haxodumcsa e cmaduu paspabomku.

MapaHune ochbuumnansHoe
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2 lMopa nepenpodunMpoBaHMeM B HACTOSILLEM CTaHOapTe NMOHMMAaETCA TakKe NMOBTOPHOE WCMOonb3oBaHue oTpabo-
TaHHoW Batapen No TOMY e HazHa4YeHUK, YTO 1 OPUIMHaIbHOWM, C MU3MeHeHneM cocTaea baTapeinHoro bnoka.

3 AnbTepHaTUBHblE OBLLENPUHATHIE TEPMWHBI ONA NepenpouUnMpoBaHUs BKIOYAKOT «MOBTOPHOE MUCMONb30Ba-
HUE» U «BTOPARA XU3HbY.

3.2 BTOpUYHBLIA 3aneMeHT; akkyMmynatop (secondary cell, cell): ba3oBoe BbinyckaeMoe YCTPOWCTBO,
obecnevnBallLee Nony4YeHre 3NeKTPUYECKON 3HEPrun nyTeM npsiMoro npeocbpa3oBaHns XMMWUYECKON 3Hep-
TMK, COCTOSLLEE U3 ANeKTPOAOoB, CenapaTtopoB, 3MeKTPonvTa, Kopnyca U TOKOBBIBOGOB WM NMpedHa3HaqdeHHoe
O 3NeKTpU4eckon 3apagKu.

3.3 mopynb (module): Mpynna akkyMynsaTOpOB, COEAVHEHHLIX APYT C APYrom B NocrnegoBaTensHon u/iunm
napannensHon KoOHMUrypauun ¢ 3almnTHBIMW YCTPOMCTBaMMK (Hanpumep, NpedoxpaHuTeny UM nos3ucTopbl)
unu 6e3 HuX,  ycTpoicTBa cbopa OaHHbIX.

[M3K 62619:2022, ctaTtba 3.9]

3.4 B6aTtapenHbin 6nok (battery pack): Hakonutens aHeprum, KOTOpbIA COCTOMT U3 O4HOMO UMM HECKOIb-
KWX 3NEKTPUYECKN COeAUHEHHBIX akKyMynsiTOpoB WKW MoZdynein, cogepxallui ycTpolcTBo cbopa AaHHbIX,
KOTOpOE NpeaocTaBnseT nHopmauuio (Hanpumep, o HanpskeHuy) B BaTapeiHyio cuctemMy ans obecneveHums
Be3onacHoOCTK, coxpaHeHusa pabo4vmx xapakTepucTuK 1 cpoka crybbl batapew.

Mpumeyanune — barapeiHbiil BNOK MOXET UMETL 3aLLMTHLIA KOPNYCc U MOXeT BeiTb cHabXeH coeanHUTENBHbI-
MW BbIBOOAAMUW WV OPYTMM COEAMHWUTENBHBIM YCTPOUCTBOM.

[M3K 62619:2022, ctaTtba 3.10]

3.5 BbartapenHas cuctema (battery system): Cuctema, coctosLlas n3 ogHOIO MMM HECKOIMbKUX aKKyMy-
NaTOpOB, MOAYNen unu GatapeiHbix 6NIOKOB M UMeloLLLas CUCTEMY KOHTPONS W yNpaBneHus NS OTKIHYeHNs
B Crny4ae nepesapsija, NpeBbIlLIEHMs TOKA, Nepepaspana v neperpeega.

I punMedYyaHUe — OTKnoYeHKe B cny4yae nepepaspana He ABnNAeTcA obsizaTentHbIM npKv Hanu4dmn cornaweHuna
MeXay U3rotoBuTenem akKkymyrnaTopoB U ﬂOTp86MT9J'IEM.

[M3K 62619:2022, ctatba 3.11, 13MeHeHO — BTOPOW NpeanovTUTENLHbLIA TEPMUH U NpuMeYyanue 1 yoa-
TNeHbI]

3.6 cucTema KOHTponA U ynpaBneHuAa 6atapeein; CKY (battery management system; BMS): 3nek-
TPOHHAas cucTema, cBa3aHHaA ¢ baTapeen, KOTopada UMeeT yHKLUUK yrnpaBneHna TOKOM B criyvyae nepesa-
psaga, NpeBbILLIEHUs TOKa, Nepepaspana u neperpesa u KoTopas KOHTPONMPYET WUIK ynpaBnsaeT COCTOAHUEM
BaTapewn, paccunTblBaeT BTOPUYHLIE AaHHblE, NepenaeT 3TW AaHHbIe W/UNKW KOHTPONUPYeT oKpyXeHue baTa-
pewn ons obecnedeHuns besonacHocTH, pabounx xapakTepucTuk n/mnu cpoka cnyx6bl batapen.

MpumeyvaHus

1 OTkno4eHne B criyHae nepepaspsga He asnsetcs obszaTensHbIM N0 COrMacoBaHMio U3roTOBUTENs U NoTpebuTens.

2 ®yHkumm CKY moryT 6biTe NnepegaHsl 6atapee wnv obopygoBaHnio, KOTOpoe ucnone3yeT BaTtapeto.

3 CKY moxHo pasgenvTb 1 pasMecTWUTb YacTu4HO B 6aTapeliHoM Bnoke 1 YacTuyHo B 0BopyagoBaHUKM, KOTOPOe MeC-
none3yet Gatapeto.

4 CKY wHorga Takxe HasblBaloT BKY (Briok KoOHTpornsa v ynpaeneHus).

[M3K 62619:2022, ctaTtha 3.12, U3BMEHEHO — NpuMeYaHue 1 N3MeHeHo]
3.7 HopmupoBaHHasa emkocTb C, (rated capacity). 3Hauenne emkocTn akkymynsaTopa wnu 6atapen B
amMnep-yacax, A - 4, onpegeneHHoe Npu 3aJaHHbIX YCNOBUAX U 3asBNEHHOE N3rOTOBUTENEM aKKyMynaTopa.

Mpumevyanune — C,, Kak Npasmsio, BeIpaXxatoT 8 amnep-4acax (A - u).

[M3K 60050-482:2004, 482-03-15, uameHeHo. OnpeneneHue Bbino M3MEHEHO, MOCKOMNbKY UCMbITAHbLI HA
HOMMWHaINbHYIO EMKOCTb MOTYT BbITh Kak akkyMynaTop, Tak U 6atapes. [lo6aeneHo npumedaHue 1.

3.8 ypoBeHb 3apsaxeHHocTH; Y3 (state of charge; SOC): KonnuecTBo anekTpuyecTBa B akKKyMynsaTope,
BblpaXXEHHOE B NPOLEHTAX OT HOPMUPOBAHHON EMKOCTH.

3.9 ypoBeHb cepTuthuunpoBaHHOro 3anaca aHeprun; YC33 (state of certified energy, SOCE): U3-
MepeHHbIA N BopTOBO NoKazaTenk MNONE3HOW 3HEPTUM aKKYMYNATOPa B KOHKPETHbI MOMEHT CpOKa 3KCMny-
arauuu, BbIpaXeHHbIR B NpoUeHTax 0T cepTUMLMPOBAHHON NONE3HON SHEPTUKU akKyMynsaTopa.

Mpumeuvyanune — YC33 poctyneH TonbkKo AnNs 3apskaeMblX rvbpuaHbIXx anekTpomobunern v nonHbIX
anekTpomobunen.

[FmoBanbHble TexHuyeckue npasuna Ne 22 OOH, 3.9]
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3.10 mone3Hana aHepruA akkymynsaTopa; [13A (usable battery energy, UBE): aHepruio, noctynatouyto
OT aKKyMynaTopa ¢ Hadana npouenypel UCNbITAHUSA, UCMOMb3yeMOor Ana cepTudukalmm, 40 JOCTUKEHUS CO-
OTBETCTBYIOLLETO FPaHWYHOIO KpUTEPUSA, MPeayCMOTPEHHOMO 3TOM NpoLlefypoi.

[MnobanbHble TexHudeckne npasuna Ne 22 O0OH, 3.3]

3.11 pabBouas 3oHa (operating region): YcnoBusa Bo BpeMs 3apsiikn U pas3psiaky, NPy KOTOPbIX akKyMy-
natop paboTaeT B 30HE HAMpSXeHUs, TOKa U TEMNepaTyphl, YKa3aHHbIX U3rOTOBUTENEM akKyMynaTopa, YTo
obecneunsaeT ero 6eszonacHoe MCNoNbL30BaHUe.

MpumeyaHune— paHuupl paboyen 30HbI 3agatoTca ana obecnevyeHna MMHMManeHOW 6e30NacHOCTM K OTNK4Ya-
I0TCA OT rpaHuL, HanpsSXeHWa 1 TeMNepaTypel 3apana v paspsaga 4nsa onTUMM3aLMKY XapakTepUCTUK akKyMynaTopa, Takux
KaK LUMKITUYECKUIA pecypc.

3.12 pabouas obnacTtb (operating range): YcnoBus BO BpeMs 3apsgkvM W paspsgku, Npu KOTopbix Da-
TapeiHas cucTema paboTaeT B guManasoHe HanpskeHus, ToKa M TemMnepaTtypbl, YKa3aHHbIX M3roToBUTENeM
cucTembl ansa obecneveHns besonacHol aKkcnnyataumMm GatapeHoin cucTembl.

MpumeyaHune— Ha pucyHke B.2 nokasaHa cBA3b Mexay pabodeit obnacteio 1 paboyein 30HON.

3.13 koHcTpyKuua 6esonacHocTu (safety design): KoHcTpykuma Batapen, nossonswowas n3beratb cu-
CcTeMaTU4YeCcKNx 0TKa30B W/IM KOHTPONMMPOBAaTh WX, a Takke obHapyxuBaTb Cny4aiHble 0TKasbl 060pygoBaHMs
WIW CHUXaTb UX BPEAHOE BO3OEWNCTBUE.

3.14 cuctemaTnyeckmi otkas (systematic failure): OTkas, cBA3aHHbIN C onpefeneHHon NPUYNHON, KO-
TOopas mMoxeT OblTe yCTpaHeHa TOMbKO NyTeM M3MEeHEeHWUs1 KOHCTPYKLUWKM UMK NMPOM3BOACTBEHHOrO npolecca,
pabounx npouenyp, AOKYMeHTauuu Unu Apyrnx COOTBETCTBYOLMX (DaKTOPOB.

3.15 cny4auHbIv oTKa3 o6opygoBanua (random hardware failure): OTkas, KOTOPbIA MOXET NPOU3OATH
HenpeackKasyemo B TeveHue cpoka cnyxbbl 6atapeu 1 KOTOPbIM COOTBETCTBYET pacnpeneneHunio BEPOSTHOCTU.

3.16 kpwuTM4veckui otkas (critical failure): CobbiTMe, 3aknovatoLleecs B HapyLeHu paboTocnocobHo-
ro cocTosHWA BaTapen 13-3a NPosABNEHNSA HEUCTPABHOCTH.

3.17 HeucnpaBHocTb (fault): HeHopmanbHoe cocTosHME, KOTOPOE MOXKET NPUBECTY K Bbixoay batapewn
13 cTpoA.

3.18 cpok cnyx6bl (service life): Obwmin cpok nonesHoro ucnons3osanua NPOOYKTA B skcnnyaTtauumu,
YCTaHOBMEHHLIA AN NEPBOHAYANbLHOIO MCNONb30BaHUS.

MpumevaHunn

1 [Ons akkymynsaTopoB W Gatapei Cpok Cry»0Obl MOXET BblpaxaTbCs AWana3oHoM BpeMeHW, KONMMYeCcTBOM LIMKMIOoB
3apsaga’/paspsaga, Konv4ecTBOM NPOLUEALLEro 3NeKTpUYecTBa B aMmnep-4acax, A - 4, ¥ yCnoBuax aKkcnnyarauum (guanasoH
TemnepaTtyp, pexum paspaga C, rmybuHa paspaga v T. 4.).

2 Cpok cnybbl He paBeH rapaHTMIHOMY CPOKY WM CPOKY rapaHTuu, NpegocTaBnsemMoMy N3roToBUTenem.

3 [Ons NnpyUMeHeHWUs B 3NeKTPONpPUBOAE TPAHCMOPTHbLIX CPeACTB CPOK Cry0bl, KaK NpaBMo, YeTKO He onpedeneH.

[M3K 60050-482:2004, ctatbs 482-03-46, M3ameHeH — 3anvMcb W3MEHEHa, NOCKOMbKy batapewn no ucte-
YeHWMW CPoKa cryX0bl MO-NPEXHEMY MOXHO MCMOMb30BaTh NO NEPBOHAYANLHOMY HA3HAYEHWUIO NPW MOBTOPHOM
MCNoNbL30BaHUK]

3.19 ocTtaTo4HkIN cpok rogHocTu (residual usable period): OcTaBwwnitca cpok cny>Bkbl N pacyeTHbIR
OCTaBLUMACH CPOK UCNOSb30BaHWs Gatapen B aKchnnyaTauuu.

3.20 cpok rogHocTu AnA nepenpodcdunuporaHua (usable period for repurposing): Cpok ucnons3soea-
HWS BO BTOPWMYHOM NMPUMEHEHUN, onpefeneHHblin pa3paboTUMKoM CUCTEMBI C MOBTOPHO UcNonb3yembim MPO-
OYKTOM.

3.21 pa3spaboTka 6a3oBOIl KOHCTPYKUMKM cucTtembl (basic system design): PaspaboTka nepenpodcu-
nupyemoro NMPOOYKTA ¢ uensto ero 6e3onacHoro UCnonbL30BaHWsa B CUCTEME UIK MOACUCTEME HAKOMMEHWS
3HEpPrum.

4 O6wwme TpeboBaHuA

4.1 Cxema npouecca nepenpotpunupoBaHua

Tunoeas cxema npouecca nepenpodunuporanma NPOOYKTA npueeneHa Ha pucyHke 2. B HacTosLem
cTaHgapTe onpefeneHsl TpeboBaHMA K Cneayow MM atanam:

- ynaneHuve NMPOOYKTA 13 opurMHansHoro o6opygoBaHus;

- MpOBEPKa U OLUEeHKa cocTosHUA BhiBwero B ynotpebneHuun NMPOOYKTA;
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- xpaHeHue NMPOOYKTA, nognexallero nepenpogunnpoBaHuLo;
- paspaboTka ©0a30BOW KOHCTPYKUMW HOBOW CUCTEMbI C WCMOMb3OBaHWeM nepenpodunmpyemMoro
MPOOYKTA.

M3K 63330
OxgHYaHWS
lNpymMerienue MCMIGNBS0BAHNA N0
nggﬁ;ﬂﬁw: s IREROMY NEepEOMY HasHAYEHHIO
HasHAMGHWUI® W yaaneHue
(4.3)
KoHeTpyKums ey OLeHKa BOIMOXHOCTA
Ba3oB0i cUCTEMD! " fadez) nepenpotHINpoBaHNA
{paznan 6) AR {5.1-5.5)

QKkoHYaHHe
HCTIOMNb3OBAHWA No
BTOPOMY HESHEHEHUIO 1

TpHMeHeHWS

na BTopoMy
Ha3Ha4YeHWIo

nepepabatkafyaaneHue
(4.3)

PucyHok 2 — Tunosas cxema npouecca nepenpodgunuposaHus NPOOYKTA

Ha pucyHke 3 npuBedeHbl NpuMepsl UcronHuTenen atanos paboT no nepenpodunupoeanunio MPOOYKTA.

( W3roToauTENk akkyMynaTopa/Gatapen 1

S S [
fi WsrorouTens obopyaoeaHua
_MEpBoro NpUMEHSHNA
5
MeTpeburens nepsoro obopyaoBaHva ]
£

CnymGul ynanenus v cGopa

Mpumep yqactHuKkoB 1 GusHeca
nepenpadpunvpoeanua NMPOOYKTA

PucyHok 3 — lMpumep ncnonHutenen pabot no nepenpodunuposanuio NMPOOYKTA

(
L

&
l CnywGel NpoBeAeHUA OLEHKW
4

£

Cnyx6kl, ocylecTeMALME XpaHeHWe J E

M3K 83330

3

KoHeTpykTopkl 6a30Boii CUCTEMBI

ofopyaoBaHus ¢
nepsnpodunupyeMbIMU BaTapesMm
&+

MoTpebuTens obopyaoeaHua }
& &
Cnyx6ul nepepabonim/ynanaHns ]

B
’ MpoeKTUPOBAHKE M M3TUTOBNEHWE

a — k — yvacTHuKKM Ans kaxaon ccepsl busHeca

[onyckaeTcs npuMeHeHne HacToswlero ctangapta ana NPOOYKTA, nepenpodunupyemoro nocne BTo-
poro npuMeHeHus. Npu MHOTOKpaTHOM MOBTOPHOM ucnonb3oBaHuu NMPOOYKTA oueHnBawTCS BCe AaHHble NO
nepBuUYHOMY Mcnonb3oBaHuto (Tabnuua 1) u nocnegywwemMy(MM) UCNONbL30BaHUIO(AM).

4
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MpumMmedyaHune — CneumanbHble TpeboOBaHUA K CUCTEMaM HaKOMMEHWA aNeKTpu4eckon aHeprimn (CH33), mnc-
nonb3yoLlnM nepenpodunmpoBaHHele batapeu, npusegersl MOK 62933-4-4 n MGK 62933-5-3.

4.2 NaHHble, Tpebyemble gna nepenpodUnupoBaHmsa

Ona nepenpodunuposanua NMPOOYKTA TpebytoTcs cnegyoluime gaHHbIE:

1) ocHoBHasa nHopmayus:

- N3rOoTOBUTENbL OPUTMHANbLHOro 0bopyqoBaHUSA,

- ANeKTPoXMMUYeckas cuctema,

- rog U Mecsl, U3roTOBMNEHNS,

- CEPUIAHbIA HOMEP (MPW Hanu4un),

- TexHWKa Be30nacHOCTY NMpu 4eMOHTaxe batapeiHoro 6noka;

2) OaHHble O NePBMYHOM UCMONL30BaHUM!

- paboyas obnacTb,

- NepevyeHb MMEBLUNX MECTO KPUTUYECKUX OTKA30B,

- OCTaToYHble paboyne xapakTepucTuKn,

- OCTATOYHBIA CPOK rOQHOCTM HA KOHEeL, OCHOBHOMO MCMOMNb30BaHNUA,

- YC33 TaroBbix Gatapein ona rmbpuOHbIX 3anekTpoMobuneit, 3apsaemMblX oTAensHo, U BaTapeiHbix
anekTpomobunei;

- XpaHeHue,

- UICTOPUA PEMOHTA U AaTta, ecnu TakoBas UMeeTcs.

Ecnu MPOOYKT noBTOPHO MCMONb3YIOT HECKOMLKO pa3, NepeyncrneHHble Boille AaHHble HeoBOXoaMMbI
ONs BCEX MCMONb30BaHUIM NOCME NepBoHa4anbHOro MCNoNbL30BaHMS.

Ecnu MPOOYKT oTpeMOHTMpOBAH B COOTBETCTBMM CO cheundukaumen U3rotoButens, Heobxogumo
NpefoCTaBUTL COOTBETCTBYHOLLME AAHHbLIE;

3) OaHHble ANS NPOEKTUPOBAaHUA HOBOW cucTeMbl ¢ nepenpocunupoeaHuem NMPOOYKTA:

- paboyas obnacTs,

- CPOK rogHOCTU Ansa nepenpodunupoBaHus,

- pacdeT paboynx xapakTepucTuK,

- pacueT be3zonacHocTu.

n punMmedyaHune — CpOK rogHoCTKM And I'IepEI'IDOCbHJ'IMDOBaHHH onpegendeTca McnonHutenem, BbINONMHAKLWKMM
6asoroe NPOEKTUPOBaHMe CUCTEMbI, Kak NOKa3aHo Ha PUCYHKe 3.

B npunoxeHun A npuBedeHbl NpuMepbl WabnoHOB AaHHbIX, KOTOPblie AOMKHbI MCMNOMb30BaTbCA ANS
cbopa 1 ynpaBneHns ganHeiMu ¢ 1) no 3).

4.3 YpaneHue ucnonb3oBaHHoro NMPOOYKTA v npoBepKka BHeLLHUX NOBpPeXAeHUH

YnaneHue ncnonb3oBaHHoro MPOOYKTA u3 opurnHansHoro obopynoBaHus cregyeT NpoUM3BO4UTE B CO-
OTBETCTBUM C MHCTPYKUMSIMWU MO AEeMOHTaXy Wi pasbopke, npegocTaBneHHbIMW U3roTOBUTENeM OpUrMHarb-
Horo obopygoBaHus. ECnn Takne MHCTPYKUMM OTCYTCTBYIOT, CriedyeT pyKOBOACTBOBATLCHA COOTBETCTBYIOLMMMN
MEeCTHbIMK NMpaBunamMu Unu cTangaprtamu, cobniaas Tpebyemyro OCTOPOXHOCTL B OTHOLUEHWU OMACHOCTEN,
CBSA33HHbIX C BbICOKMM HanpspkeHueM. Ecnu He ByayT NpUHATEI COOTBETCTBYHOLLME MEPLI NPEAOCTOPOXHOCTH,
OeMOHTax BaTaperHbIX CUCTEM MOXKET NPUBECTM K TpaBmam. [JeMOHTax OOMKEH BbIMNOMNHATL TOMbKO KBanNu-
(OULMPOBAHHbIWA U OMbITHLIA MEpPCcoHan ¢ UCMNOoMb30BaHUEM COOTBETCTBYIOLLUX CPEACTB 3aLlWThl.

B cnyyae npumenHeHus MPOOYKTA, ucnonb3oBaHHOTO paHee B afnekTpomobune, cnegyer MoONyYuTb
AaHHble 00 MCNOoMNb30BaHUKM M OTKa3ax A0 ero CHATUSA C TPaHCMOPTHOrO CpeacTBa, Hamnpumep C MOMOLLLH
ONAarHOCTUYECKOro YCTPONCTBA TPAaHCNOPTHOMO CpeacTea.

Mocne cHaTua ¢ opurnHansHoro obopygosaHua NMPOOYKT gomkeH 6biTh NOABEPTHYT BHELLHEMY OCMO-
TPy crnegywLimnm obpasom:

- cnegyet ybeanTbcs B OTCYTCTBUM YTEYKM 3MEKTPONMUTa NyTeM BU3YanbHOTO OCMOTPA UMK C MOMOLLBHO
Jartyvka 3anaxa. [pu obHapy>XeHWW yTevkn Xuakoctv B GataperHoM OIOKe C KMAKOCTHbIM OXNaXOeHWeM,
MPOOYKT pormkeH ObiTh NPU3HaH MOBPEXKAEHHBIM, €CNM He 0DHapyXeHa NpuYMHa Tevn oxnaKgaroLlein Xug-
KOCTW UNKX nonagaHusa Bogbl.

Wcnonb3aoBaHHbin NMTPOOYKT ¢ BHELWHUMK NOBPEXOeHNSIMKW, HANPUMEp C CMNbHOW gedopmaunen, Tpe-
WwrHamu unu aedektamy Ha BHewHem kopnyce NMPOOYKTA, He nognexuT NOBTOPHOMY MUCMOMbL30BaHUIO Y
pekomMeHayeTcH Kk nepepaboTke NN yoaneHuio B COOTBETCTBUM C AEWCTBYHOLLKMMW 3aKOHAMKW UM HOpMaTKB-
HbIMU aKTamu.
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Mcnonb3oBaHHbin NMPOOYKT 6e3 BHeLWHUX NOBpeXaAeHWA OUeHMBalT Ha npeagMeT uenecoobpasHocTu
nepenporunMpoBaHnsa B COOTBETCTBUM C pasaenom 5.

Mpw oTcyTCTBUM NOBpeXaeHnA Moayns 1 CKY BbatapeiiHbix BNOKOB 1 CUCTEM MOTYT ObiTh MCMOMbL30BaHbI
NMOBTOPHO, Aaxe ecnu baTapeiHbii Bnok/cucTeMa MMeeT MOBpeXAEeHHbIN BHelWHUA kopnyc. CTeneHb NOBpex-
OEHUS 1, MO BO3MOXHOCTU, MPUYUHA NOBPEXAEHUA BHELLHEro Koprnyca AOMKHbl ObiTh 3a(PMKCUPOBaHBI.

5 OuarHocTtuka un oueHka ucnonbs3oBaHHoro NMPOAYKTA

5.1 O6wuMe nonoxeHUA

OuarHocTuka 1 oueHka ucnonbaosaHHoro NMPOOYKTA Ha npeamet LenecoobpasHocT nepenpodunu-
POBaHWSA U NPUMEHUMOCTH K KOHKpeTHOMY 000pYyA0OBaHWI crieqyeT NPOBOAMTL B COOTBETCTBMMU C AaHHBIMU O
nepBUYHOM WCMNONb30BaHWK, NpuBedeHHbIMK B Tabnuue 1. JaHHble Tabnuuel 1 HeobxogMmel ans obecnedye-
HusA BezonacHocTn 1 pabotocnocobHocTm NMPOAYKTA, npegHasHaveHHoro gns nepenpodunuposaHus. Mpu
OTCYTCTBMM AaHHbIX B Tabnuue 1 noBTopHOe ncnonszosanune NPOOYKTA He gonyckaeTcs.

Opyrve faHHble, Hanpumep conpoTveneHue usonauun, 3MC, pabodvan 3oHa akkymynaTopa, MoryT GbITe
OLIEHEHbI NO COrnacoBaHM C NOCTABLUMKOM OaHHbIX, €CIM OHM HeobXoAUMbl NS KOHKPETHOro NPUMeHeHUs
nepenpoduUnMpoBaHus.

MpuMeyaHune— MNocTaBLMKOM [aHHbIX SIBMAETCS M3rOTOBKUTENb OpUIMHaNbHOMO 060pyaOBaHUSA, N3FOTOBUTENb
aKKyMynsaTopoB/Gatapei Unu agMUHUCTPATOP COOTBETCTRYIOLLMX AaHHbIX.

Ta6nuua 1— [JaHHble No NepBUYHOMY MCMOMb30BaHWIO AN OUEHKU nepenpodunupoBaHns

Moapaszgen [aHHbIe 0 NePBUYHOM MCMNONL30BaHUK
52 [anHble no pabo4en obnacTtu
5.3 [aHHbie 06 NCTOPUM OTKA30B
54 [aHHble 06 ocTato4HbIX paboynx xapakTepucTukax
5.5 [aHHble 06 ocTaTo4HOM CPOKE roAHOCTU Ha KOHEL, NEPBUYHOIO UCMONbB30BaHWSA
5.6 [aHHble o XxpaHeHuK
5.1 [aHHbie 06 MCTOpUM BOCCTAHOBUTENBHLIX paboT

Ecnu MPOLAYKT nepenpocunupyerca HECKONLKO pas, AaHHble B Tabnuue 1 Heobxogumbl Ansa BCeEX UC-
NnonbL30BaHWiA NOCne NepeOHaYanbHOro UCNoNL30BaHUS.

5.2 Pabouyas obnacTb

Pa6oyaa obnactk MPOOYKTA B nepBMYHOM MCNOMNb30BaHUM AOMKHA BbiTh NOATRBEPKAEHA.
[aHHble o paboyer obnacTu 4OMKHbLI BKNIOYATL Criegyollee:

- BEpXHWI Npefen paboyel TeMnepaTyphl;

- HWXKHWUI Npegen paboyen Temnepatypsl;

- BEPXHWIA Npeaen 3apsaHoro HanpsKeHus;,

- HUXKHUIA Npefen pa3psaaHoro HanpsKeHus;

- MakCcuUMarbHbIM 3apAaHbIA TOK;

- MakCcUMarnbHblA paspsaaHbIi TOK.

Mpw HeoBxooMMoCTY cnedyeT NoATBeEPAUTL pabouyto 30HY akKymynaTopa.

5.3 UcTopusa oTka3oB ocHOBHOro oGopyaoBaHus

He ponyckaetcsi noBTopHOe ucnonb3oBauue NMPOLYKTA, nMmerowwero oguMH UM HeCKonbsKo U3 criegyto-
LLUMX KPUTUYECKUX OTKA30B:

- Nepes3apsan;

- Nepepaspsag;

- NpeBbilLleHNe TOKa;

- Neperpes;

- HapyLleHue U3onauum;

- aBpapwus.
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OcTtanbHble AaHHble MOTYT BbITh OLlEHEHbI MO COrMacoBaHWKO C MOCTABLUMKOM AaHHbLIX, eClU OHW Heob-
XOOWMbI N5 KOHKPETHOro NpMMeHeHust nepenpogunupoBaHus.

WcTopuko KpuTudeckux oTkazoe 1 apyrue AanHele NPOAYKTA gonyckaetca xpaHuTb B CKY, Ha apyrux
YCTPONCTBAX XpPaHEHUS JaHHLIX B 060pyA0BaHUM UMK HA BHELUHUX YCTPONCTBAX XPaHEHUS JaHHbIX.

Ecnu oTka3 orpaHudmMBaeTcsa HapyLweHuem usonauuu, MPOOAYKT mMmoxeT ObiTh MCMOMNb30BaH NOBTOPHO MpU
YyCroOBUK, YTO HET NPU3HAKOB BO34EWCTBUSA BOAbI, 8 CONPOTUBMEHME U30NALMMN BhilLe YKa3aHHOI 3Ha4eHus.

Ecnn naHHble 06 oTkasax npu asapumn orpadnyedsl, NMPOOYKT moxeT GbiTh MOBTOPHO MCNOMNb30BaH MNpK
YCIOBWW OTCYTCTBUA NPWU3HAKOB BHELUHEro Unn BHYTPEHHEro NoBpeXaeHns.

n puMedaHUe — Oons SHEI{TDOMO6MHH WNCTOPKUA aBapun MOXET BbITh noaTeepxgeHa AaHHbIMKU O NPOUCLLIECTBUK
B 3NNEeKTPOHHOM Grioke ynpaeneHud, HanpumMmep HCTDpMeFI OTKMKYEeHWA BbICOKOIo HarnpaXeHus.

5.4 OcTaTou4Hble paboune XapaKTepPUCTUKH

dakTnyeckaa emkocTb ncnonbsyemoro NMPOOYKTA pomkHa BbiTe M3MepeHa, Hanpumep, B COOTBET-
CTBMM CO CTaHgapTamu, NpUMEHsSeMbIMU K NepBUYHOMY obopynoBaHuio. MeTon vwamepeHusa OOMmKeH ObiThb
3aperucTpupoBaH, BKIKYas YCNOBUS WU3MEpeHUs, YCNoBUS 3apsaaku (BEPXHEE W HUDKHEE HanpsikeHue, TOK
3apaga v ANUTeNbHOCTL), TOK paspana, HanpsXeHue OTKIMIYMeHUs U TEMNepPaTypy.

daktnyeckan emkoctb NMPOOYKTA, ucnonb3ayemoro B anekTpomobune, MoxeT BbiTh nony4yeHa ¢ Nnomo-
Wbk BopToBol oyHKUMM MHAMKauun paboTtocnocobHocTy NMPOOYKTA go ero cHATMA ¢ aBToMobuns.

B kauyecTBe mapaMeTpa OCTaTOYHbIX paboynx xapakTepUCTUK BMECTO (hakTMYeCKOW eMKOCTM QomnycKa-
eTca ncnons3oeate YC33.

MpumeyaHue — [Ang yTOYHEHWUA OCTATOYHLIX XapaKTEPUCTUK MOTYT GbITe M3MepeHbl UMK NOMyYeHb! OONONHU-
TenbHble NapameTpbl, BKMHYaa COMPOTUBMNEHWE, MOLLHOCTL, 3HeproadeKTUBHOCTL, CKOPOCTL caMopaspsaa, pasbpoc
HaMNPAKeHUA Ha akKyMynaTopax U T. O. B COOTBETCTBMM CO CTAHOAPTaAMMU UMK APYTUMU OOKYMEHTaMU, NPUMEHUMBIMU K
nepBUYHOMY 0BOPYOOBaHMIO.

5.5 OcTaToO4HbIN CPOK rogHOCTH Ha KOHeL NepBUYHOINo Ncnonb3oBaHUA

OcTaTo4HbI CpoK rogHOCTU Mcnonb3osaHHoro MPOLOYKTA oueHuBaeTcs:

- B COOTBETCTBMM C pacyYeTHbIM CPOKOM FOQHOCTH, YKa3aHHbLIM U3roTOBUTENEM OpUrMHansHoro obopyno-
BaHMs, 3a BLIYETOM CpoOKa aKcnnyatauun B 060pyaoBaHUmM NEPBUYHOIO UCNONb30BaHNUS;

- B 3@aBMCUMOCTK OT CpPOKa JKcnnyaraumm n NICTOPUK NEPBUHHOIO UCMOMNb30BaHMKA.

Ecnn MPOLYKT noBTOPHO MCNOMb3YT HECKOMNbLKO pa3, HeoBxo4WMO OLEHUTb OCTATOYHbIN CPOK rO4HO-
CTW Noce BCeX UCMOMNb30BaHWW, crnedyLmnX 3a nepsoHadYanbHbIM.

n puMedaHUue — VICTC)pI/‘IH NnepBMYHOIo MCNOMbB30BaHWA BKNKOYAET, HAanpuMep, daHHbIe 06 ocTaToyHOM pecypce
KOHTaKTOpOB 1 oCTaTo4YHON QHEProeMKOCTI.

Ecnu otpaboTaHHblid MPOOYKT xpaHunca nocre nepBUYHOIO MCMonb30BaHUS OO0 NPUMEHEHWs Ha Ho-
BOM 0DOpyOOBaHWUW, TO NEPUO TAKOTO XpPAHEHWS CNedyeT BblYeCTb U3 CPOKa rOgHOCTH.

5.6 XpaHeHue

MPOOYKT gna nepenpodunMpoBaHua 00 MOMeEHTa YCTaHOBKM Ha obopynoBaHwe cnefyeT XpaHuTb B
CcnegyrLlmx KOHTPONMPYEMbIX YCMOBUAX:

- B CYXOM MecTe;

- BOANW OT Tenna v OrHs,;

- BAANW OT MPAMbIX COMHEYHbIX Ny4en;

- BOaNW OT BLICOKOW TeMnepaTypbl;

- NpefoxpaHyB OT NageHnsa Y Harpy3oK CBepXy.

Ecnu oTcyTcTBYOT OaHHble 0 xpaHenun, NMPOOYKT He ponyckaeTca nepenpodunupoBath. [JomkHb
ObITb 3anucaHbl cnenylmMe 4aHHbIe 0 XpaHeHWn:

- Y3 unu HanpsxkeHne NMPOOYKTA B Hayane xpaHeHus;

- TeMnepaTtypa OKpyXatoLLen cpefbl Mpu XpaHeHuu;

- nepvof v aarta Havana xpaHeHus.

Ecnn ¥3 unn HanpsxKeHWe nocne XpaHeHWs HUWXKE HUxHel rpaHulbl paboden obnactu obopygoBaHus
Ans nepenpodunupoBaHus, To nepenpocgunuporanne NPOOYKTA He gonyckaeTcs.
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5.7 Uctopusa pemoHTa

[aHHble 006 MCTOpyKM PEMOHTA W BOCCTaHOBWTENbHLIX paboT AOMKHbI CoAepXaTb BCHO COOTBETCTBYIO-
Wyt nHgopmauuio o komnoHeHTax NMPOOYKTA, koTopble Bbinv n3ameHeHbl MNM MoanduLrpoBaHsbl Ha aaTy
3TUX MOAMUKALIMA.

6 Tpe6oBaHuA K npumMeHeHUO nepenpodpunupoBaHHoro NMPOOYKTA

6.1 O6wuMe nonoxeHunA

MpumeHumocTe nepenpodunuposaHHoro NMPOOYKTA k HoBomy obopyfoBaHuio onpegenswT B co-
OTBETCTBUM C OAHHbIMW, NPUBEAEHHbIMW B pasfene 5, n TpeboBaHUAMM K TEXHWYECKUMM XapakTepucTUKam,
npegbABNAeMbIM K HOBOMY 000pyAoBaHuio.

MpumevyaHne 1 — JononHutensHble TpebOBaHUS MOMYT NMPUMEHSATLCA CTaHA4ApTaMy W/WMW NpasunamMun, oT-
HOCALUMMWUCH K HOBOMY MPUMNOXEHWH, B KoTopoM Byader mcnone3oBaTbes nepenpodunupoBadHbil [MPOOAYKT no mepe
HeobxoouMocTy.

Ons kaxporo BapuaHta npumeHeHusa v ana kaxgoro NMPOOYKTA gonkHbl ObITh OLEHEHBI criefyoLlmMe
napameTpbl:

- pabouyas obnacTe;

- He30nNacHoOCTb;

- paboune XxapakTepUCTUKM;

- CPOK rogHOCTK Ons nepenpoduiMpoBaHunA.

B Tabnuue 2 npuBeaeHbl yKaszaHUs Ha CNpaBOYHbLIE MOINOXEHWSA B 3aBUCMMOCTU OT KOHCTPYKUMWIK CUCTE-
Mbl ¢ ucnonbsyemsim NMPOOYKTOM.

Ecnu nepenpodunupoanHbin NMPOOYKT ucnonb3yoT 6e3 uaMeHeHUs KOHCTPYKLUMKU CUCTEeMbl B YCIO-
BUAX OKPYKalOLWEeN cpedbl M 3KCNyaTauun ¢ Harpyakoi, He MpeBbILatoLLeil Harpy3ky opurMHansHoro obopy-
00BaHus, TO AOMyCcKaeTcs NpMMeHsTh pacyeT 6e3onacHOCTH, paboynx XxapaKTEPUCTUK M OCTAaTOYHbIA Nepyog,
MCMNoNb30BaHWS, KaK Npyu NepBUYHOM UCNOMb3oBaHUKU. [1py M3MEHEHUM KOHCTPYKUMW CUCTEMBI MO CPaBHEHWUIO
C €€ OCHOBHbIM MUCMOMb30BaHUeM, Ana nepenpodunupoBaHna AomkHbl BbiTe NOATBEPXOEHbLI U OLEHEHbI 6e3-
OMAacHOCTb KOHCTPYKLUK, pabo4yre XapakTepUCTUKA U BO3MOXHbLIA Nepuos, UCNONb30BaHUS.

MpumevyaHue 2 — YCNoBWs OKpYXalOLLEW CPedbl WU 3KCMMyaTaLumn BKI0YaoT:

- Cpeny yCTaHOBKM;
- TEMNepaTypy OKpyKatoLen cpeqbl;
- BM&XXHOCTb;

- NbIfb;

- BUBpaumio;

- YCKOpEHMeE;

- BLICOKYH MOLLHOCTb, KBT, 1 BLICOKYIO 4acTOTy 3apaaa/paspsoa;
- COCTOSIHWE KPENMeHWsi akKyMyNATOPOB BHYTPWM MOAYNA U T. 4.

Tatnuua 2— CnpaBodHble NOMNOKEHUSA MO MPUMEHEHUIO NepenpochnnuposanHoro MPOOYKTA

[NpoexTMpoBaHue cUCTEMbI

[NpoekTupoBaHme
annapartHbIX cpeicTs

PaspaboTka nporpaMmHoro
obecne4deHuns

BesonacHas
KOHCTPYKUMS!

Pacuet pabounx
XapaKTepUCTUK

Mepuon
UCNONb30BAHUSA

WamsHsHo oT
NEepeitHOM Ue-
NoNbL30BaHKA?

WzmeHeHo oT
NEpPEUYHOTS We-
NONL3OBAHUA?

MpuMeHuM pacqeT
BesonacHocTK

Pacuet pabounx
XapaKkTepucTuK

Mepuon nepeuy-
HOro MCMonb3o-

nepBUYHOrO UC- nepBUYHOIO UC- BaHus (6.5)
none3oBaHug (6.3) | nonb3oeaHna (6.4)
OomkHa BbiTe Heobxogumo OnpepeneHve

[okasaHa bes-
OonacHoCTbL NpK
nepenpogunupo-
BaHuu (B.3)

[0Kas3aTb BO3MOM-
HOCTb Nepenpodu-
nupoBaHus (B.4)

CpoKa rogHoCTH
ansa nepenpodu-
nuposaHusa (B.5)
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MpumeyaHune 3 — B kayecTBe Npumepa BapuaHTa, KOrga M3MEHEeHMe KOHCTPYKUMK cucTeMbl He TpebyeTcs,
maxkHO npuBecT MPOOYKT, naHayanbHO CNPOEKTUPOBAHHLIA C Y4eTOM HEKOTOPbLIX CNeuMUiecknx BTOPUYHBIX NpuMe-
HeHWiA. MpuMepbl cUCTEM C M3MEHEHWEM KOHCTPYKUMM MO CPaBHEHWUIO C UCXOOHBIM 0bopyaoBaHMeM NpuBedeHs! B B.1.

6.2 Paboyvasa obnactb

CucTtema, B KOTOPOW NpUMeHsT nepenpocdunmpoeanHbin NMPOOYKT, aomkHa ObiTh paccuynTaHa Ha aKe-
nnyaTauuto B Npegernax paboyen obnactu MPOOYKTA ona nepBUYHOrO MCNonb3oBaHus (cMm. 5.2).

Pabouasa obnacTe nepenpodgunupoeanHoro MPOOYKTA gomkHa BKNoYaTh:

- BEpxHWIA npegen pabo4ven TemnepaTypbl;

- HXXHWIA Npefen paboyel TemnepaTtypsl;

- BEpPXHWI Npegen 3apsagHoro HanpsiKeHus;

- HXKHUIA Npeaen paspagHoro HanpssKeHus;

- MakcuManbHbIA 3apAaHbIA TOK;

- MakCMManbHbIA pa3psaHblA TOK.

Pabouas obnacte mucnonesyemoro MNPOOYKTA, ona KOTOpPOro M3mMeHeHa KOHCTPYKUMS CUCTeMbl, —
cM. B.2 npunoxeHusa B.

6.3 BesonacHas KOHCTPYKLUA

BesonacHocTb nepenpodunupoearHoro NMPOOAYKTA gomxkHa 6biTh oueHeHa 1 obecneveHa B COOTBET-
CTBMW C JaHHBIMWM O MEPBWYHOM WCMNOMb30BaHWW, NMpUMBEAEHHBIMW B pasgene 5, u pacyetom 6e30MacHOCTM
CUCTEMbI, B KOTOPOW UCMOMb3yoT NnepenpodunmupoBaHHbiin MPOOYKT.

Ecnu cpok cnyx6bl NMPOOYKTA no oKOHYaHWMW NepBUYHOIO MCMOMNb30BaHWSA BbIXOOMWT 3a Npenernb! cpo-
Ka cryx0bl MK ecnu cpok cnyx0Obl He ycTaHoBMNeH, To Oe3onacHocTb nepenpodunuposarHoro NMPOOYKTA
onpegensieTcs B COOTBETCTBMM C OLEHKOIN CpoKa cny»0bl M UCTOpMEen MepBUYHOIO MCMNOSIb30BaAHUS.

Ecnn NMPOOYKT nepenpogunupyercs HECKONbKO pa3, HeobXxo4MMO OLEHUTb CPOK CryBbl 1 UCTOPUIO
BCEX MPUMEHEHWUA Nocne NepBoHavyarbHOro UCMonb30BaHMUS.

Mpepynpexaerne — CtapeHune NMPOOYKTA moxeT npyMBecTu K HecTabunbHOMY COCTOSAHUIO 31eKTpO-
OOB U yTEUKE 3MEeKTPonuTa 13-3a CHUXEHNUS TEPMETUYHOCTH, YTO MOXET CTaTk NPUYMHOWM ONACHbLIX COBLITUA.

Mpumeuyanune—TPOOAYKT paspabateiBaioT kak cuctemy, Bkniodarowyro CKY ana obecneueHns bezonacHocTu
ocHoeHoro obopygoeaHua. Ecnu NMPOOYKT nepenpodunupytoT 6e3 nameHeHusa nepeBoHayvanbHO CNpOEKTUPOBaHHOW CK-
cTeMmbl, B Npefenax paboveil 06nacTu U B YCNOBUAX OKPY>KatoLLel Cpeabl M 3KCNyaTauMy ¢ Harpy3koi, He NpeBbILLakoLLEei
Harpysky ucxogHoro obopyaoBaHusi, To KOHCTPYKLMIO Be3onacHocT BaTapeiHon CUCTEMBI COXPaHSHT.

[na 6biBwero B ynotpebnennn NPOOYKTA, KOHCTPYKLMA CUCTEMbI KOTOPOro M3MEHeHa Mo CPaBHEHUIO
C NepBUYHBIM MCMOMb30BaHWEM, M KOrga KOHCTpyKUuUsi 6e30nacHOoCTU opyrMHansHoro obopynoBaHus Henpu-
MeHumMa, cMm. pasgen B.3.

6.4 PacueT pabouynx XapakTepucTUK

MPOOYKT paspabotaH ansa obecneveHuns Tpebyembix XxapakTepucTuk nepeuyHoro obopygoBaHus. Ecniv
MPOOYKT nepenpodunupyoT Be3 M3MeHeHWss MepBoHaYanbHO CMPOEKTMPOBaHHOW CUCTEMbl, B Mpegenax
paboueit obnacTu nepeoHavansHoro obopyaoBaHua U ANs UCNOMNL30BAHWUS B YCNOBUSIX OKPYKaKLWeEN cpeabl
M 3KCMyaTalumn ¢ Harpy3Kow, He NpeBbillakoLLed Harpy3Kky nepeoHadYansHoro obopygoBaHus, To TpeboBaHms
K pabouynm XapakTepucTMkaMm BaTtapenHOn CUCTEMBI COXPaHSAIOT.

MpumMedaHue — YCNoBus SKCMyaTalMy BKIOYAKOT B cebs YCNOBUA YCTAHOBKU, TEMMEPAaTYpY OKpYXatoLen
cpenbl, BNaxHOCTb M UMKMbI 3apsaaKu-paspaaku.

Pabo4ne xapakTepucTUKKA BKIHOYAIOT, HANpUMep:
a) eMKoCThb;
COMPOTUBMNEHNE;
MOLLHOCTb;
BHeproadeKTUBHOCTL;
e) camopaspsan;
f) npoune.
Mepenpogunupyembii NMPOLAYKT pgomkeH umeTb XapaKTepucTuku, Tpebyemble Onsi MpUMEHseMOoro
obopynoeaHua. OcTaTouHble XxapakTepucTukn ncnons3oeanHoro NPOOYKTA ykasaHbel B pa3gene 5.4.

o 0 O

)
)
)
)
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Paboune xapaktepuctuku nepenpodunupyemoro NMPOOYKTA moryT ObiTb M3MepeHbl 3aHOBO B COOT-
BETCTBMMW CO CTaHZApPTOM Ha nNpumeHsemoe obopyaoBaHue.

Tpebyemblie xapakTepucTuku nepenpodunupyemoro NPOOYKTA 3aBucAT oT obnactu nNpuMeHeHus.
[lna ogHoro v Toro e NpuMMeHeHWa OomkeH BbiTb ucnone3oeaH NMPOOYKT ¢ TeM e ypOBHEM OCTATOYHbIX
XapaxkTepUCTUK U CPOKOM rogHocTu. [1na ogHOro v TOro e npuMeHeHWUst AonycKaeTcs ucnonb3oraHue MNPO-
OYKTA ¢ gpyriuMm ypoBHeM paboymx xapakTepucTuK, ecnu 6e3onacHOCTb CUCTEMbI MOATBEPKAEHA B COOTBET-
cTBUM € 6.3.

Ha pucyHke 4 nokasaH npumep KnaccudukauyMy no ocTaToOMHOMY YPOBHH paboumx XapakTepucTUK M
CPOKY TOOHOCTM, KOTOpble MOryT ObiTb WMCMOMb30BaHbl ANS OLEHKW OAHOPOAHOCTM Mepenpodunnpyemoro
MPOOYKTA. Hanpumep, NMPOOYKT, oTHeceHHbIA K rpynne A1, nMeeT OTHOCUTENbHO BOMNbLIOK CPOK FOAHOCTH
1 BbICOKME pabo4me xapakTepucTuKu 1 MOXET BbiTh MCNOMNb30BaH B cucTeme, rae Tpebyetcs NPOOYKT ¢ oT-
HOCUTENBHO BbICOKMMMW paboynumm XxapakTepucTuKamu.

o
=
w
g
o

C1 c2 c3

B1 B2 B3

OcTaTodHbIe
pabfioune xapaKkTepueTUiM

A1l A2 A3

Bbicokue ¥

LnMHHEIA OcTaBWMACA Nepvod HCNONb30BAHWA KopoTimi

A1-A3, B1-B3, C1-C3 — npumep knaccucpmkauumn nepenpodunuposanHoro NMPOLYKTA
no pabouMm xapakTepucTUKam 1 CPOKY roAHOCTH

PucyHok 4 — lMpumep knaccudukauunn nepenpodunuposanHore NMPOOAYKTA

OcTtaTtouHbll ypoReHb pabounx xapaxkTepucTuk nepenpodunuposaHHoro NMPOOYKTA Ha pucyHke 4
OOMyCKaeTCca KnaccuuumMpoBaTts Mo HEKOTOPLIM KpUTepusim paboumnx xapakTepUCTUK, TakUM KakK eMKOCThb,
CONpOTMBREHWE, CpeqHMiA pa3bpoc BanaHCUPOBKKM akKyMynsTopos WU T. 4. B Tabnuue 3 npveeneH npumep
MeToaa COPTUPOBKY C UCMONb30BaHNEM YPOBHS pabo4unx xapakTtepucTuk. B aToMm MeToae Hanxyalwmin ypoBeHb
KpuTepus onpeaenset rpynny, Hanpumep, NMPOAYKT ¢ yposHem eMKoCTM a, n conpoTusrieHnem b, nonagaet
B rpynny B.

Tabnuua 3 — lMNpumep knaccudpukayum nepenpocpunmposaHHoro NPOOYKTA no ypoBHio pabodmx xapakTepucTuk

YpoBeHb pabo4ymx XxapakTepUcTUK
KoadbdmumeHT octatodHorn emkoctu (A - 4/A - 4, %) | KoadbdpuumeHT BHyTpeHHero conpotuenexus (Om/Om, %) Tay;;frgs;nﬁc?::;
[nanazoH 3Ha4eHun YpoBeHb [nanazoH aHa4eHun YpoBeHb
Ot 100 go x a, Ot 100 po x' a, A
Orxpgoy b, Ot x'pmoy' b B
Otypoz Ce Ory'moz c C
<z d, <z d, MepepaboTka

8., bg, €., d; — YPOBHW PaHXMPOBaHWA MO OCTATOYHOM EMKOCTW; 8, b, G, d. — YPOBHM paHKMpoBaHUA MO BHYTPEH-
HeMYy COMPOTUBIEHMIO; X' HE PaBHO X. TO e OTHOCUTCA K y' 1 Z'.

[na 6eiBwero B ynotpebneHnn NMPOOYKTA, KOHCTPYKLUMSA CUCTEMbI KOTOPOTO M3MEHEeHa Mo CPpaBHEHUHD
C NEPBUYHLIM MCMOMNB3IOBAHUEM, @ TAKXKe B CNydyasax, KOrga 3KCNnyaTaluMoHHbIE XapakTepUCTMKU OpUrMHanb-
Horo obopyaoBaHUsA HENPUMEHUMEBI, CM. pasgen B.4.
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6.5 Cpok rogHocTu AnA nepenpodunupoBaHus

Cuctema, B koTOpOA NpumeHAT nepenpodunupyemsbln NMPOOYKT, gomkHa BbiTh CNpOEKTUpOBaHa ¢
y4yeTom octaTo4Horo cpoka rogHoctu NMPOOYKTA, kak ykazaHo B 5.5.

Cpok rogHocTh ons nepenpodunnpoBaHnst 3aBUCUT OT KOHCTPYKUWK, paboden obnacTtu, ycnoBui oKpy-
Xalowen cpegbl M IKCnnyaTauuu, a Takke HasHavyeHus obopydoBaHns, B KOTOPOM NPUMeHsAeTcs nepenpodu-
nupyemeiin MPOOYKT. Ecnn MPOAYKT nepenpodunupytoT 63 nameHeHusl nepBoHavanbHO paspaboTaHHowm
cucTemsl, B Npefgenax paboyen obnactv 1 B yCNOBUAX OKPYXKaKLEN cpefbl U 3KCnnyaTaunn ¢ Harpy3kon, He
NpeBbLIWAKLLENA HAarpy3Ky McxoaHoro obopyooBaHWs, TO CPOK FOAHOCTM AN nepenpodunupoBaHis paBeH
OCTaTO4HOMY CPOKY FOOHOCTU.

Ecnu ycnoeua okpyskatower cpedbl v akcnnyataumm obopygosaHus npy npumeHeHnn NMPOOYKTA ne-
penpouMpoBaHns OTNMYaTCA OT YCMOBMIA IKCMNyaTauun nepBu4Horo obopydoBaHus, TO CPOK rO4HOCTU
JOMKeH DbITk onpefeneH ¢ y4eTOM 3TUX OTIIMYMIA y4acTHUKaMK NepenpogunMpoBaHus CormacHo PUCYHKY 3.

CrnegyeT yunTbiBaTh AMANa3cH Y3, KOTOPbIA MOXET BbiTb YMEHbLLUEH.

Takke OUEHUBAIOT CPOK rogHocTu nepudepuitHbix yetponcte NMPOOYKTA, Takmx kak CKY, koHTakTOp 1
npegoxpaHnTens.

Ona vcnonesoBaHHoro NMPOOYKTA, KOHCTPYKUMSA CUCTEMbI KOTOPOrO M3MEeHeHa Mo CpaBHEHWIO C nep-
BMYHBIM WCMOMb30BaHWEM, M KOrAa OCTaTOYHbIA CPOK FOOHOCTW OpWrMHanbHoro obopygoBaHus Hempume-
HUM — cM. pa3gen B.5 npunoxexns B.

11
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MpunoxexHune A
(cnpaBo4Hoe)

MpuMep WaBNOHOB AaHHLIX

B naHHOM npunoxeHuun npreegeHsl NpUMeps! LWWabnoHOB AaHHbIX, YKasaHHbIX B pazgenax 4—~6. B tabnuue A.1 npu-
BeaeH npumep wabnoHa aarnHeix o NMPOOYKTE, HeobxogumMeix ons ero nepenpodunvpoBanms. B tabnuue A.2 npuBeneH
npumep WwabnoHa AaHHbIX, KOTOopble cnedyeT UCNonb3oBaTh ANs NpUMeHeHus nepenpodunuposaHHoro NPOOYKTA.

Tadtnuua A.1— TlNpumep wabnoHa gaHHeix o NMPOOYKTE, nognexailem nepenpodunmpoBaHunio

MyHkT

DanHele o MPOOYKTE, nognexallem nepenpodunupoBaHuio

WMarotoButens

aﬂeKTpOXMMMHeCKaH cucTtema

Mopgenb n Tun

Mecsu W roa Npou3BoacTEa

CepuiiHbliA HOMep (ecnu UMeeTcs)

TexHwvka BezonacHocTn Npu AeMmoHTaxe batapelHoro brnoka

Pabouas obnacTb NepBUYHOrO UCNOME30BaHUA

TemnepaTypa BEPXHUI Npegen HWKHWIA Npeaen
HanpskeHve BEPXHUI nNpeaen HWXHWIA Npeaen
Tox BEPXHUI nNpegen HWXXHWIA Npeaen

MCTDpMﬂ OTKa30B

OTcyTCcTBUE NEPErPY3KM
OTcyTcTBME Nepepazpsga
OTcyTcTBUE NEPErPY3KM MO TOKY
OTtcyTcTBUE Neperpesa
OTcyTcTBUE HapyLEeHWsa U30NaLun
OrTcyTCcTBYE aBapun

LaTel WCTOPWUK PEMOHTOB

MCTODMH MCNoNb30BaHWMA, eCn OOCTyNHa

WcTopus 3apsga, He BbIXOAALWas 3a npefensl ycTaHoB-
neHHow paboyel obnacTtu

WcTopusa paspsaga, He NpeBbllalolas YCTaHOBMEHHYHO
pabouyto obnacte

dakTuyeckas eMKoCcTb

CpokK aKkcnnyaTaumum

[MpeanonaraemMelil CPOK rogHOCTH (€CnKM MMeeTcs)

XpaHeHue

Y3 unun HanpaXXeHne B Hadane XpaHeHWs

TeMnepaTypa OKpYXaloLWen cpedbl Npu XpaHeHUK

[Nepuog 1 gata Havyana xpaHeHus
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Tabnuua A.2— lNpumep WwabnoHa 4nda AaHHbIX O NPUMeHeHM nepenpodunuposaHHoro NPOLOYKTA

MyHKT

NaHHkle o npuMeHeHun nepenpodunupyemoro NPOOYKTA

Pabouaa obnactb nepenpodunupyemoro NPOOYKTA

Temnepatypa BEPXHWIA Npeaern HWXHWUIA Npegen

HanpsikeHue BEPXHWIA Npeaern HWXHWUIA Npegen

Tok BEpPXHWIA Npeden HWXHWUIA Npenen
EmkocTb

PacyeTHbIN CpOK rogHOCTH

BesonacHas KOHCTPYKUKWA

MpyMeHsETCA KOHCTPYKLUS Be30NacHOCTH OpUriHansHoro obopyaoBaHus.

HpMMeHHETCH npoeKkTupoBaHue 6e30MacHOCTU CUCTEMBI C ncnonb3yemMbim

MPOOYKTOM

Knaccudukaums (npy Hanuyum)

MpumeHsiemoe obopynoeaHue
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MpunoxeHune B
(o6azaTtensHoe)

MepenpodunuposaHue MNPOOYKTA npy uaMeHEeHUU KOHCTPYKLUU CUCTEMBI

B.1 O6wue nonoxeHun

B paHHOM npunoxeHu npueefeHsl TpebosaHua K nepenpodunmpyemomy NMPOOYKTY, KOHCTPYKUMA CUMCTEMbI KO-
TOPOro U3MEHEHA MO CPaBHEHWK C OCHOBHBLIM MCMOMBL30BaHUEM W/MMW YCMOBUS OKPYXAIOLLEW cpeabl W 3KchnyaTauumm
Bonee xecTkue, YeM NMpu NpeabIayLLEM UCMONML30BaHNM.

[Tpr3HaKM N3MEHEHUA KOHCTPYKLMW CUCTEMbI:

- oemMoHTax batapelHoro Gnoka unu CUCTEMbLI M CO30aHWE HOBOW CMCTEMbI C aKKyMynAaTOpamu, MOLYNAMW WK
Brnokamu 1 HoBoW Unu MmoauduuuposaHHo CKY;

- 06beguHeHVe BaTapeiHbiX BGrOKOB UMM CUCTEM WM CO30aHWE HOBOW CUCTEMbI C HOBOW MMM MOAMULUPOBaAHHOM
CKY;

- CO34aHWe HOBOW CUCTEMbI C HOBOW UMM MOAUMULMPOBAHHOW CUCTEMO TEPMOPErYNMPOBaHUS;

- Mogudhukauuma vacTel 6atapeiHoro 6roka unu cucTemMbl, UMERLLVX OTHOLLEHKE K 6e3onacHOCTW, HaNpUMEpP U30-
NATOPOB, KOHTAKTOPOB, MPEAOXPaHUTENEN U T. A.;

- U3MEHEeHWe NporpaMMHOro 06ecneyeHns NepBUYHONO UCMONb30BaHWA.

PasGopka KomGuHuporaHue
BaTapaiiHOA CHCTEMbI BaTapeiHbiX cHcTeM
ArkymynaTop/mopens
Sy < = |
R [— |
PaaofpaHHbiii SaTtapeiHiii Bnok BatapeiiHbii Gnok CromGuHMpoRaHHbIe GaTapeliiHbie Gnoku
€ HOBOI MM MOAWUMLMPOBAHHOMA nepBUYHOMR C HOBOW MNKU MOAMULMPOBAHHOM
CKY GarapeiHOA cUCTeMBI CKY

PucyHok B.1 — lNprmep M3MeHeHUs1 KOHCTPYKUMKU CUCTEMBbI

[MpuMepbl cUCTEM € KOHCTRYKTMBHBIMU M3MEHEHUAMU MO CPABHEHWUIO C UCXoOHLIM o6opyaoBaHMeEM:

- ONsA CHKeHWs konebaHuii reHepaumm BO30GHOBMAEMBIX UCTOMHMKOB 3HEPruKM (OTO3NEKTPUYECKUX, BETPOBLIX)
YCTaHOBINEHa CTaUMOHAPHAsA CUCTEMA HaKOMNMEHWSA 3HEPTUM;

- Npou3BefeHa ONTUMKU3aUMA NOTPEeBNEeHNs 3MEKTPOIHEPTUIA MPOMBILLNIEHHBIMW UM TOPrOBbLIMKM OhUcaMu;

- BBEEHbI 3KCMIyaTalVOHHbIE pELUEHNs AN NoaaepKkn paboTel anekTpryYeckon ceTtu;

- ApYyrue NpUNoXeHUsl, TakMe Kak KOTTEMKHbIE HAKOMUTENW 3NEKTPUYECKON 3HEpruun, cTaHUuWK BbICTpoi 3apsagku
anekTpoMmobunen.

Ecnu nepenpodmnupyembiin NMPOLAYKT 6ygeT ncnonb3oBaH B TEYEHWE PacYeTHOrO CpPoKa rogHOCTY MepBUYHOMo
ncnonb3oBanna v Bynet paboTtats B npegenax paboyven obnactu B yCNOBMAX OKPY>KatOLLEW Cpeabl M aKcnnyaTauvn c
Harpy3Koir, MeHbLUelr, YeM Npy NepPBMYHOM WCMONMbL30BaHUK, TO K HEMY MPUMEHMMBI pe3yrnkTaTsl OLeHKM Be30nacHoCTH U
pabouKx XapakTepUCTUK Ans NEPBUYHOIO UCMOMb30BaHNUSA, 33 UCKITHYEHMEM OLIEHKN U3MEHEHWNS KOHCTPYKLIMU CUCTEMBI U
anekTpobe3onacHoCTU B COYETAHNM C 3MEKTPOMOHTAXKOM.

B.2 Pabo4as obnactb

Pabouas obnacte NMPOOAYKTA gomkHa coOOTBETCTROBATL 6.2.

[onyckaetca pacwupeHue pabodven obnactu NMPOOYKTA ¢ uameHeHUeM KOHCTPYKLMW CUCTEMbI MO CPaBHEHUIO C
Avana3oHoM MepBWYHOrO MCMOMb30BaHUA NPW YCMOBUKM NOATBEPXAeHWUA Be30nacHOCTN KOHCTPYKUMW CUCTEMbI B COOT-
BeTcTBMK € B.3.

Paboyas obnacte nepenpodunupyemoro NPOOYKTA He gomkHa npeBbllaTh paboyyo 30HY akkymynaTopos. Ha
pucyHke B.2 npueeneH npumep uameHeHus paboyeir obnactu.
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A Pafiouas 30Ha /' PaGoyan soHa : A PaGoqan soHa
Pabouan obnacTs / /
NEPBWMHOMN WCNONL3INEAHWA ; -\ T T

g # Pabouas obnacts \ £ " PaGBoyan obnacms 21 Pebouas ofinacts :
g : Anm ] NepEMIHOrS ; & Ana !
g NepenpodhUnMpoBaHUA §_ MCTNONEA0BAHHA §_ nepenpoMIMpOBAHUA
E =] E
£ o o £ - e

Temneparypa HyokHMiA Temneparypa Bepxmit Temneparypa

npegnen pabo4ei npegen patGovei
TeMMEepaType TeMNePATYDE|

PucyHok B.2 — lMNMpumep nameHeHns paboyel obnactu

B.3 BezonacHasa KOHCTPYKUUA

Ecnu ncnoneayemeid NMPOOYKT npu nepenpocunypoBaHum U3MEHSAIOT KOHCTPYKTUBHO, TO KOHCTPYKUMO Besonac-
HOCTW nepBu4YHoro obopynoBaHua He npumeHaT. besonacHocTe Takoro NMPOOYKTA gomkHa 6biTe NoaTBEPXKAEHA OLIEH-
koW 6e30MacHOCTV KOHCTPYKLUMKM HOBOro obopyaoBaHus.

Onsa Toro, yTobbl Aoka3aTtb 6e3onacHocTk Takoro MNPOOYKTA, Heobxogmmo:

- OLEHWUTL AaHHbIE UCTBITaHWA Ha Be3onacHOCTe ANS NEPBUYHOIO NPUMEHEHWS;

- ONpenennTe, Kakas YacTe coctaBa u CKY naMeHeHa no cpaBHEHWIO C NepPBOHaYansLHOW KOHCTPYKUMER, U NoaTBep-
OWTb, Y4TO Takas MoaudMKauma He BNMAET HA Pe3ynbTaT UCMbITAHWIA NEPBMYHOMO NPUMEHEHWS.

Ecnu MPOOYKT nepenpounupytoT MHOIOKpaTHO, HEOBXOAMMO OUEHWUTb AaHHble WUCNbITaHWK Ha 6e30nacHoCTb
ANs BCeX NpUMEHEeHWI, credyoLMx 3a NepBoHadYanbHbIM.

B kayecTBe oueHkM Be3onacHoCTM JONYCKAaeTCa UCMOoMNb30BaTh Credylolive MeToasl:

- NpoBepka 6e3onacHoCTy N/MnK BbIBOPOYHbIA KOHTPOMbL B COOTBETCTBUM C NepenpodunMpoBaHHbIM NPUMEHEHWEM;

- NPOBEepKa aHOMankbHbIX YXyALUeHWA NPy NOBTOPHOM MCMOMNb30BaHWM UMMM MOHUTOPWHT B MpoLiecce aKcnyaTtauum,;

- pa3bopka 4ns NpoBepKN COCTOSHWA 3NEeKTPoaoB W/KNW BbIDOPOYHan MpoBepKa.

HonyckaeTtcsa nogreepxdate HezonacHoCTe MOAWMMUKALMM aHanM3oM NoTeHUManbHOro prucka, TakuM Kak aHanva
pepeea HeucnpasHocTel (FTA) u aHanua nocneacTeuMid otkaszoe (FMEA).

Hanpumep, cnegyowme mogudpukaumm TpebyoT cneynanbHOn oLeHKn 6e30nacHOCTU:

- YCNOBMWA 3apAOKU U pas3psaakyi NPy HU3KOW TeMnepaType CO CKOPOCTbHD, NpeBbilatoLleli NnepBUYHOe MCnonb3oea-
HWe;

- BblBeAEHHbIE U3 KOHCTPYKLMKM MMEBLUMECS (DYHKLMK NepBUYHOro 0bopyaoBaHus;

- U3BMEeHEeHWe YCNOBUIA KPenmeHWs akkyMynaTopoB BHYTPW MOAYNS;

- YCNOBMWSA 3KCAMyaTauMu, Hanpumep OTCYTCTBUE NEPUOaNYECKUX NPEPBLIBAHUIA UMW yBENUYEHWe YUCna nepeknoye-
HWUS KOHTaKTOPOB;

- anekTpuyeckas cpefa, Hanpumep bornee BbICOKOE NOCTOAHHOE HaMnpsKeHWe B NOAKNIOHYEHHOW ceTun, Bonee Bbico-
KWe nepexogHble HanpsseHus;

- cpega OMC;

- yoanenue NPOOYKTA w3 ycTpoicTBa NepBUYHONO UCMONb30BaHMA TakuM 06pa3om, YTo OCHOBHBIE hyHKLMK Bes-
OMacHOCTW, Kak MPorpaMMHOro, Tak U annapaTHoro obecneyeHns, YacTUYHO UMW NONHOCTBH OTCYTCTBYIOT.

BezonacHocTe nepenpodunupyemoro NPOOYKTA pomkHa 6biTe noaTBEPKAEHA, ECTN:

- paboyas obnacTe M3MEHEHa MO CPaBHEHWIO C NEPBUYHBIM UCMNOMB30BAHNEM;

- U3MeHeHa cucTemMa oxnaxaeHua u/mnu oborpesa NPOOYKTA u ynpaBneHue TeMnepaTtypHbIM PEXUMOM;

- KOHCTPYKUMA BGEe30nacHOCTM U AaHHbIE WCMBITAHWMIA Ha Be3onacHoCTb opuriHansHoro o6opyaoBaHUs He MoryT
ObITb MPUMEHEHDI;

- Npu uameHeHun coctasa NMNPOOYKTA no cpaBHEHUIO C NEPBUYHBIM UCMONB30BAHWEM;

- NPY M3MEHEHWUW 3MEKTPUYECKOW Cpeabl MO CPABHEHUIO C NEPBUYHBIM UCMONL30BaAHUEM.

MpumeuyaHune — Be3onacHoCTe CUCTEMbI BEPXHUX YPOBHEW, MCMOMNb3yoWen nepenpodunupoBaHHelid MPO-
OYKT, takon kak CH33, BbIxoOMT 3a paMku HacTosALlero cTaHaapTa 1 Byaet paccMoTpeH B Apyrvx cTaHgapTax, Takux Kak
M3K 62933-5-3, koTopbin ycTaHaBnueaeT TpeboBaHus BesonacHocTn CH33B c ucnone3oraHnem nepenpodunypoBaH-
Horo NMPOOYKTA.

B.4 Pacuer pabounx xapakTepucTUK

B.4.1 O6wmue nonoxeHun
Pacuet xapaktepuctuk NPOOYKTA, KoHCTpPYKUMA KOTOPOro M3MEHEHa N0 CPaBHEHMWIO C NEPBUYHBIM MCMNONb30BaHU-
eM, cnegyeT NpOBOOMTE B COOTBETCTBUM C 6.4 C y4ETOM BNUAHUS U3MEHEHHOW YacTu.
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MockonbKy ocTaTtoyHble pabodve XapakTePUCTUKMA MOTYT ObiTb CHUDKEHBI, CMEeLMansHOM oUueHKn TpebytoT cneayto-
e cryyau:

- UBMEHEHWE 3NEKTPUYECKUX COEOVHEHUI, HAaNPUMED 3NEKTPUYECKON CXEMBI;

- UBMEHEHWE YCIOBMI KPENMNeHUs akkyMynaToOpoB BHYTPU MOAYNS.

B.4.2 Kombunauuna MPOOYKTA

Ecnu cuctema BrknodaeT asa unu bonee nepenpomnmpyemMelx batapeitbix 6rioka unvM cMcTeMel, To criegyeT o0bb-
eanHATL DaTapeiiHble ONOKKU UNM CUCTEMBI OOHOTO TUMNA U OAWHAKOBOrO YPOBHSA paboynx XapakTepUCTUK.

Mpwn koMBUHMpOBaHWMK BaTapelHbIX BNOKOB UMM CUCTEM PasfnMYHOrO TUMa 1 YPOBHA paboYMX XxapakTepUCTUK OOMK-
Ha BbITb CO3haHa HaaeXHas CUCTEMAa B COOTBETCTBUM C OLEHKOW OaHHbIX, MPMBEAEHHbIX B pazgene 5, u TEXHUYECKUMN
XapakTepucTyKamn npumeHaemoro o6opynoBaHus.

B.4.3 Pasbopka 6aTapelHbIX GrIOKOB UKW CUCTEM

Ecnu ucnons3oBaHHble HaTapeiiHbie BrokM Unu cucTeMbl pazduparoT And NOBTOPHOTO NMPUMEHEHWSA, TO AaHHbIe
0 MEePBUYHOM MCNOSL30BaHUKU MOTYT ObITb HENMPUMEHMMBI. [1NA OLEHKN XapakTepucTuK, TpebyeMbix Ang NpUMEeHAEMOoro
HoBOro o6opyaoBaHWA, cneayeT NPOROAUTL OLIEHKY pa3obpaHHbIX Moaynel UM akkyMynsaTopoR.

B.5 Cpok rogHocTH AnA nepenpocgunupoBaHus

Cpok rogHocTu NMPOOYKTA npu M3aMeHeHUN KOHCTPYKLMM CUCTEMbl OOMHKEH COOTBETCTBOBaTh 6.5, € y4eToM BNusi-
HWUA U3BMEHEHHOW YacTy.

Cpok ucnonb3oeaHusa NMPOOYKTA MoxeT M3aMeHUTLCA, HanpuMep npuy pacluvperun pabodel obnactu no cpaBHe-
HWUIO C NEePBOHAYanbLHLIM NPUMEHEHUEM.

Ha pucyHke B.3 npvBegeH npumep M3MeHEHUs1 CPOKa rofHOCTU.

MNepervHOE UCNONb30EAHWE : BropudHos uenonbaoeaHue

PaGouue xapaKkTepucTuio

o

‘,
Koney nepuoga nepBrYHONG MCNONb3OBAHWA Meprnog MenoNb3oBAHUA

-A A +A

A — cpok rogHocth [MPOOYKTA, korga TpebGoBaHus K pabodynm xapaktepucTukam, paboyei obnactu M T. 4. COBNagalT C NepBbiM

ucnons3osaHuem (B); —A — cpok rogHoctu MPOOYKTA, korga Tpe6osaHus K pabodum xapakTepucTukam Takue e, Kak 1 npu nepsom

ucnonb3osaHumn (B), a ycnoeuna ncnonb3osaHus bonee KecTkue, 4em npu NepBoM Mcrnonb3oBaHuuW; +A — cpok rogHocti NMPOOYKTA,

koraa TpeboBaHusa K pabounm xapakTepUCTUKaAM MEHEE JKECTKWE, YEM MPU NEPBOM WMCNONbL30BAHUM, 8 YCNOBUS MCNONb30BaHUS Takue

e, Kak Npy NepsoM MCnonb3oBaHuu; B — TpebosaHua K paboyunm xapakTepucTMKam nNpw nNepsoM McMnonb3oBaHuv; —B — TpebosaHna
K pabo4nmM xapakTepuUCTUKaM MEHEee XecTKUe, YeM NpM NepeoM UCNOoMb30BaHWK

PucyHok B.3 — lMpumep M3MeHeHWs Cpoka rogHoOCTH

[MocKonbKy CPOK rOAHOCTM MOXKET OKa3aTbCHA KOpoye, YeM paccyMTaHo Ans NepBUYHOr0 MCNOMb30BaHKUs, cneyuarb-
HOWM oLEeHKN TpebytoT cregytowune criyyan:

- BbICOKasi MOLLHOCTL, KBT, M BbicOKas YacToTa 3apsaaa/pa3psna;

- YacToe MCMoNbL30BaHUE MpU BLICOKOW TEMMNEpaTYpPe OKPYIKaIOLLEN cpeasl;

- UCMONb30BaHVE B YCMNOBUSX MOBLILUEHHOW BNAXXHOCTU, 3aMbINEHHOCTW, BUDpaLmMm U T. A.;

- N'BMEHEHME YCNOBUIA KpenneHus akkyMynaTOpOoB BHYTPYU MOZYMA.

Ecnu Tpe6oBaHus kK paboynm xapakTepucTrkam rnpu NoBTOPHOM MCMNONb30BAaHUM MEHEE XKECTKME, YEM MNPY NEPBOM,
MPOOYKT ponyckaeTcsi UCMOMb30BaTh OOMbLUe, YeM CPOK rogHOCTU NpWU NEpPBOM MCMOSMb30BaHUK, ecnu Be3onacHocTb
rnogTeep}¥aeHa B cooTBeTcTBUKM ¢ 6.3 1 B.3.

B cnepyowux cnyvasx, HanpuMmep, NpUMeEHeHWe CTaHOBUTCA MeHee TpeGoBaTenbHbIM:

- VICMOMb30BaHWE MEHbLLER YacT JOCTYNHOW 3HEPrOEMKOCTHU, T. €. MEHbBLLEE OKHO Y3;

- MOBbIWEHWe 3HEPrOeMKOCTU BCe CUCTEMbI;

- NOBbILLIEHNE BO3MOXHOCTEN TePMOPEryNMpOBaHNs.
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Bubnuorpadcun

IEC 61434, Secondary cells and batteries containing alkaline or other non-acid electrolytes — Guide to the designa-
tion of current in alkaline secondary cell and battery standards (AkkyMynsaTopbl U akkyMynsaTOpHble BaTapen, cogepxaline
LWEMNOYHON UMK ApYrUe HEKUCNOTHLIE 3MEeKTPonuUThl. PyKOBOACTBO No 0603HAYEHUKD TOKa B CTAHAApPTax Ha LUenouvHble
BTOPWUYHBIE aneMeHTbl 1 BaTapen)

IEC 62619, Secondary cells and batteries containing alkaline or other non-acid 638 electrolytes — Safety require-
ments for secondary lithium cells and batteries, for use in 639 industrial applications (AKKyMyNATOPbl 1 aKKYMYNSATOPHLIE
Oartapeu, cogepKallne LIEeNoYHOM N OpYrMe HEKUCIOTHBIE 3MeKTponuThl. TpeboBaHusa Be3zonacHoCTM AN NMUTUEBLIX
aKKyMynAaTOpOB W Hatapen Ans NpoMbILUMNEHHbIX NPUMEHEHWIA)

IEC 62933-4-4, Electrical energy storage (EES) systems — Part 4-4: Standard on environmental issues bat-
tery-based energy storage systems (BESS) with reused batteries — requirements (under development) (Cnctembl Hako-
nneHus anekTpuyeckon aHepruun (EES). Yacte 4-4. CTtaHOapT No 3KONOrM4eckMM BONpOcaM areKTpOXMMUYECKUX CUCTEM
HakornneHus aHeprun (BESS) c nosTopHO ucrnons3yembiMy batapesammn — TpebosaHus)

IEC 62933-5-3, Electrical energy storage (EES) systems Part 5-3: Safety requirements for electrochemical based
EES systems considering initially non-anticipated modifications — partial replacement, changing application, relocation
and loading reused battery (Cuctembl HakonneHust anexkTpuyeckoi aHeprin (EES). YacTe 5-3. BeinonHeHue HesannaHu-
poBaHHOW MogNdUKaLMK 3NEKTPOXMMNYECKON CUCTEMBI)

IEC 63338, General guidance for reuse of secondary cells and batteries (under development) (O6Lwee pykoBoacTBO
No NOBTOPHOMY MCMNOMb30BAHUIO BTOPUYHLIX 3NeMeHTOB W BaTtapein)
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YOK 621.355.9:006.354 OKC 29.220

Kniouesble cnosa: baTapeiHble cucTembl, BaTapeun, 6e30NacHOCTb, NMUTUEBLIE aKKyMynATOpPbl, NOBTOPHOE
ucnonb3osaHue, NepenpodunpoBaHne

TexHuueckuih pegaktop M.E. Yepenkosa
Koppektop O.B. flazapeea
KomneioTepHas Bepctka f1.A. Kpyzosol

Cpado B Habop 11.11.2024. [lognucako B nedatk 27.11.2024. ®opmat 60x84%%. [apHWTypa Apuan.
Ycn. ney. n. 2,79. Yu.-u3a. n. 2,37.

[MoaroToBNEHO HA OCHOBE 3NEKTPOHHOW BEPCUM, NpeaoCcTaBneHHo paspaboTyMkoM cTaHaapTa

CozpgaHo B egUHUYHOM WUCnonHeHun B PIrBY «HCTUTYT cTaHgapTulaumms»
Onsa KoMnnekToBaHusa PegepansHoro MHQOPMAaUKWOHHOIO hoHAa CTaHAapToB,
117418 Mockea, Haxumogscknia np-1, 4. 31, K. 2.
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