®EOEPAJIbHOE ATEHTCTBO

NO TEXHUYECKOMY PEYNIMPOBAHWUIO N METPONOIUA

HALVWOHANbHbBIN TIMCTP NCO
CTAHOAPT
POCCUMNCKOW 12405-2—
®EQEPALUM 2014
TPAHCIIOPT ,U,OPO)KHbIVI
HA 3NEKTPUYECKOW TArE

TexHuyeckue TpeboBaHUS K UCMbITAaHUAM MoAyen
M CUCTEM TArOBbIX IMTUN-UOHHBbIX 6aTapen

Yactb 2
BbICOKoaHepI'eTW-IeCKoe npuMeHeHue
1SO 12405-2:2012

Electrically propelled road vehicles — Test specification for lithium-ion traction
battery packs and systems — Part 2: High-energy applications
(IDT)

Uspanue opuumnansHoe

Mocksa

Cranpaptutichopm
2016


https://meganorm.ru/Data2/1/4293763/4293763069.htm

rOCT P UCO 12405-2—2014

Mpeancnosue

1 NOANOTOBNEH Hekommepueckon opraHu3aumein «HaumoHanbHas accouuauus npoussoauTenen
UCTOYHUKOB Toka «PYCBAT» (Accoumnaumsa «PYCBAT») Ha 0CHOBE COBCTBEHHOIO ayTEHTUYHOIO NepeBoaa Ha
PYCCKUI A3bIK MEXAYHAPOAHOro CTaHgapTa, yKa3aHHOro B nyHKTe 4

2 BHECEH TexHu4eckum kKoMUTETOM NO ctaHaaptusaummn TK 044 «Akkymynatopsbl n 6atapeny», Moako-
MUTET 2 «AKKYMYNATOpbl U 6aTapeu, cogepkaliume LWENOYHON U NPOYne HEKUCIIOTHbIE SNEKTPONMUTbI»

3 YTBEPXX/[EH W BBEJEH B JEMCTBWE Mpukasom degepanbHoro areHTcTsa no TEXHUYECKOMY pe-
rynupoBaHuto n MeTponorum ot 11 Hosibpsa 2014 . Ne 1576-ct

4 HacToswmn ctaHaapT AEHTUYEH MexayHapogHomy ctaHgapty MCO 12405-2:2012 «TpaHcnopTt 4o-
POXHbIN HA SNEKTPUYECKON Tsire. TexHuyeckue TpeboBaHUA K UCNbITAHUAM MOAYNEN U CUCTEM TAFOBbIX NTUTUN-
MOHHbIX Batapei. YacTtb 2. BbicokosHepreTuueckoe npumeHeHne» (ISO 12405-2:2012 «Electrically propelled
road vehicles — Test specification for lithium-ion traction battery packs and systems — Part 2: High-energy
applicationsy).
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5 BBEJEH BINEPBbIE
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BBeneHue

JIuTit-noHHble BaTapeiiHble CUCTeMbl SBNSIOTCA SCPEKTUBHON ankTEPHATUBHON CUCTEMON akKyMynu-
pOBaHUA SHEpPrUM ANA TPAHCMOPTHLIX CPEACTB HA ANeKTpuyeckoi Tare. TpeboBaHUSA K NUTUIR-UOHHBIM BaTa-
pefHbIM CUCTEMAM, NPEeAHA3HAYEHHLIM AT UCMONb30BAHUS B KAYECTBE UCTOMHMKA SHEPrUu ANA NPUBEAEHUA
B ABWKEHME TPAHCMNOPTHLIX CPEACTB HA SMEKTPUUYECKON TAre, CyLLECTBEHHO OTIIMYAIOTCA OT TpebGoBaHuii K
Garapesim, ucnonb3yembiM B GbITOBOW SNEKTPOHUKE UNU AN CTALMOHAPHOTO NPUMEHEHUS.

MNCO 12405 npegycMaTtpuBaeT onpeaeneHHylo METOAUKY UCTIbITAHWIA AN NMTUNR-MOHHBLIX BaTapenHbIX
MoAayneun U cuctem, cneumanbHo paspaboTaHHylO Ans TPaHCMOPTHLIX CPEACTB Ha anekTpuyeckon Tare. Ha-
CTOAILUMIA CTaHAapT yCTaHaBNMBAET NepeveHb UCMbITAHWI U CBA3aHHLIX C HUMKM TpebGoBaHui € Lenblo 00e-
cnevyeHnst cooTBeTCTBUA BGaTapenHblX MOAYNEel U CUCTEM JUTUIi-MOHHBIX AKKYMYNSTOPOB Crneumdnu4eckum
TpeboBaHMsIM aBTOMOBUNBHON NPOMBILLIIIEHHOCTU. 3TO NO3BONSIET NPOU3BOANTENSIM aBTOMOGUnel BbibpaTb
METOAbI UCTIbITAHWI BaTapenHbiX MOAYNEN U CUCTEM ANS OLIEHKWU COOTBETCTBUS MX XaPaKTEPUCTUK UMEIOLLINM-
ca TpeGoBaHuaMm.

[ns npakTM4eCcKOro MCNonb30BaHUA CTaHAAPTOB ANS NPUMEHeHUsl B aBToMoOuUnsAx Heobxoauma corna-
COBaHHOCTb TEXHUYECKMX TPeBOBaHWI K UCTIbITAaHNSIM DaTapeliHbIX aKKyMynsTopoB, 610KOB U cUCTEM.

TexHu4eckne ycnosus AN akkyMmynstopos 3agaaHbl B MOK 62660-1 u MOK 62660-2.

OtaenbHble UCNBITAHUSA, YCTAHABNMBAEMbIE HACTOALLMM CTAHAAPTOM, OCHOBaHbI Ha AEUCTBYIOLLNX Me-
Toaukax opranusauuii: USABC, EUCAR, FreedomCAR u apyrux nCToOMHUKaXx.
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HALUUWOHANbHBIN CTAHAAPT POCCUUCKON GEQEPALUUMU

TPAHCIMOPT AOPOXHbIN HA 3NEKTPUYECKOU TArE
TexHuyeckue TpeOOBAHUSA K UCTILITAHWMAM MOAYJIeW U CUCTEM TATOBbIX FIMTUN-UOHHBLIX GaTapei
Yactb 2
BbicOkOo3HepreTuyeckoe npuMeHeHue

Electrically propelled road vehicles. Test specification for lithium-ion traction battery packs and systems.
Part 2. High-energy applications

Nara BBegeHusa — 2016—01—01

1 ObnacTb NnpuUMeHeHuns

NCO 12405 onpeaensieT MeToAbl UCNbITAHWI ANA NUTUI-MOHHBLIX Barapein n CUCTEM AN UCMONb30Ba-
HUA B JOPOXKHBIX TPAHCMOPTHLIX CPEACTBAX HA ANEKTPUYECKOM TAre.

YKasaHHble METOAbI UCMbITAHWI NO3BoNstoT nonb3osatenio NCO 12405 onpeaenuTb OCHOBHbIE pabo-
yue XapakTepUCTUKM, OLEHUTb HAAEXHOCTb U BO3MOXHbIE MOCNEACTBUA HENPABUIbHBIX AENCTBUIA MPU KC-
nnyataumm nIMTUR-MOHHbIX BaTaperiHbix Moaynen u cuctem. OHKM Takke NPU3BaHbl NOMOYbL MOSIL30BATENIO B
CpaBHEHWUM pe3ynbLTaToB UCNbITAHWUM, MOMYYEHHbIX AA pPa3nMyHbIX 6aTapeiHbiX MOAYNEN U CUCTEM.

Moatomy yenb MCO 12405 coctout B TOM, UTOOLI ONPeaEnUTL CTAHAAPTHbLIE METOALI NPOBEPKU OCHOB-
HbIX pabovmx xapakTepUCTUK, HAAEXHOCTU U BO3MOXHbLIX NOCNEACTBUIA HENPaBUIIbHON JKCNyaTauuu NUTuii-
WOHHbIX BaTapeHbIX Moaynen u CUCTeM.

MCO 12405 nossonsieT pa3paboTarb cneynanbHyo NporpaMMmy MCnbiTaHW Ana oTaenbHoro Garapei-
HOTO MOAYIS UM CUCTEMbI C YYETOM BO3MOXHOCTU €r0 COrMacoBaHUA MeXay NoTpeduTenem u noCTaBLLMKOM.
COOTBETCTBYIOLLME METOALI W/WUIW YCIIOBUSA UCMbITAHUI NIUTMIR-MOHHBIX BaTapeiHbIX MOAYNen U CUCTEM MPU He-
06X0AUMOCTU, MOTYT ObITb BblIOPaHbI U3 CTAHAAPTHLIX METOAOB UCTbITAHUIA, NPEAYCMOTPEHHbIX B UCO 12405.

3Ota vactb MCO 12405 onpeaensieT MeETOAbI UCMbITAHWIA ANSi BbICOKOSHEpreTuieckux GatapeiHbix Mo-
aynen n cuctem.

MpumedaHue 1— TUNUYHbIE OGNACTU NPUMEHEHUS BLICOKOSHEPTETUYECKUX GaTapeiHbiX Mofynei U cucteM —
aKKyMyNsITOPHEIE NEKTPOMOGWIU U NOAKIIcHaEMbIE K CETU TMEpUAHbIe aNeKTpoMoGUnu.

MpumevaHune 2 — UcnbiTaHMA Ha YpOBHE OTAENbHLIX akKyMynaTopoB onpegeneHsl MOK 62660-1 1 M3K
62660-2.

2 HopMmatuBHbIE€ CCbINTKU

B HacToslLeM CTaHAapTe UCNOSb30BaHbI CCbINKK Ha crneaylolme CTaHaapTbl. [Ins 4aTMPOBaHHbIX CCbl-
NOK cneayet UCnonb30BaTb TOMbKO YKA3aHHOE u3gaHue, ANsl HeAaTUPOBAHHbLIX CCbIOK CNeAyeT UCNOoSb30-
BaTb NnocneaHee M3gaHue ykasaHHOrO AOKYMEHTA, BKIoYasi Bce NONpaBKu:

NCO 6469-1 TpaHCNOPT AOPOXHBIN HA 3nekTpuyeckon Tare. TpebosaHua GesonacHocTu. Yactb 1. Ak-
KyMynupoBaHue anekTpoaHeprun Ha 6opty asTomobunsa [ISO 6469-1 Electrically propelled road vehicles —
Safety specifications — Part 1: On-board rechargeable energy storage system (RESS)]

Uspanue opuunanoHoe
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NCO 6469-3 TpaHCnopT AOPOXKHbBINA Ha anekTpuyeckoi Tare. TpeGoBaHua GesonacHocTu. Yactb 3. 3a-
uTa nogen ot nopaxeHua anektpudeckum TokoM (ISO 6469-3 Electrically propelled road vehicles — Safety
specifications — Part 3: Protection of persons against electric shock)

MCO 16750-1 TpaHCnopT AOPOXHbI — YCNOBMSA OKPYKAIOLLER cpeabl U UCNbITAHUS SMEKTPUYECKOTO U
3MeKTPOHHOro o6opyaoBaHusa. Yacte 1. Obwme Tpebosanua (ISO 16750-1 Road vehicles — Environmental
conditions and testing for electrical and electronic equipment — Part 1: General)

MCO 16750-3 TpaHCnopT AOPOXHbI — YCNOBMSA OKPYKAtOLLER cpeabl U UCNbITAHUS NEKTPUYECKOIO U
3MeKTPOHHOro 06opyaoBaHus. Yactb 1. MexaHuyeckue Harpy3ku (ISO 16750-3 Road vehicles — Environmental
conditions and testing for electrical and electronic equipment — Part 3: Mechanical loads)

MCO 16750-4 TpaHCnOpT AOPOXHLIN — YCNOBMSA OKPY>XatoLWENn Cpeabl U UCTbITAHUSA SNEKTPUYECKO-
ro U SNeKTpoHHoro obopyaosaHua. Yactb 4. Knumatuueckue Harpyskn (ISO 16750-4 Road vehicles —
Environmental conditions and testing for electrical and electronic equipment — Part 4: Climatic loads)

M3K 60068-2-30 McnbiTaHua Ha BO34ENCTBMA BHELLHUX hakTopoB. Yactb 2-30. UcnbiTanus. Ucnbita-
Hue Db: BnaxHoe tenno, umknuyeckoe (12 u +12-yacoson uyukn) [IEC 60068-2-30 Environmental testing —
Part 2-30: Tests — Test Db: Damp heat, cyclic (12 h + 12 h cycle)]

M3K 60068-2-47 VcnbiTaHnsa HA BO3AENCTBUE BHELLHMX akTopoB. YacTb 2-47: MeToabl UCNLITAHWIA.
Pa3meLueHne KOMMNOHEHTOB, 060PYAOBaHUS U APYIUX U3AENWIA NPU UCMbITAHMAX Ha BO3AENCTBUE BUOpaLuu,
yaapoB 1 noao6HbIx AuHamuyecknx ucnbitanusix (IEC 60068-2-47 Environmental testing — Part 2-47: Tests —
Mounting of specimens for vibration, impact and similar dynamic tests)

MOK 60068-2-64 McnbiTaHWa Ha BO34ENCTBUE BHELLHMX (hakTOpOB. YacTek 2-64. NcnbiTanus. UcnbiTa-
Hne Fh. Bubpauus wmpokononocHas cniyvaiiHas u ynpasnsiemas (IEC 60068-2-64 Environmental testing —
Part 2-64: Tests — Test Fh: Vibration, broadband random and guidance)

3 TepMuHbI 1 onpeneneHus

B HacTosAwem cTtangapTe npuBeaeHsbl Cneaylowme TEPMUHbI C COOTBETCTBYIOLLIMMU ONPEeAeNeHNsMU:

3.1 6nok koHTponsa 6arapeun; BKB (battery control unit, BCU): OnekrpoHHOe yCTPOMCTBO, KOTOpOE
KOHTPONUPYET, yNpaBsrsieT, AWarHOCTUPYET U BLIYMCIISIET INEKTPUYECKUE U TEMNEpaTypHbIE napaMeTpel ba-
TaperHoW CUCTEeMbI, a Takke obecneunaet 0OMeH uHdopmaumen mexay 6arapenHon CUCTeMol U Apyrmmu
YyCTPONCTBaMM YNpaBneHusi TPaHCNOPTHOIO CPEACTBa.

MpumevyaHune — CwMm. Take 5.5.1.

3.2 6aTtapenHbin mogynb (battery pack): MexaHnyeckas KOHCTPYKUMA, BKAIOYAIOLWAA aKKyMYNSATOpbI,
HECYLLYIO pamy USiM NOAAOHBI U, BO3MOXXHO, KOMMOHEHTLI ANA ynpaeneHus 6arapeei.

MpumevyaHne —Cm. Takke 5.4 M A2.

3.3 6arapenHasn cuctema (battery system): YCTponCcTBO HaKONNEHUA 3HEPrMKn, KOTOPOE BKIIOHMAET ak-
KYMYISTOPbI UM aKKyMYnATOpHble cOOpku unu GatapenHbiii(e) Moaynb(u), a TaKke aneKkTpudeckue uenu u
9NEKTPOHHbIE YCTPOMCTBA.

MpumevyaHune 1 —Cm. 5.5.2, 553, A3.1 n A.3.2. KoMnoHeHTbl BaTapeiHoi CMCTEMBbl MOTYT BXOAWUTb Takke B
COCTaB pasfNYHbIX YCTPOWCTB TPaHCMOPTHOro cpeacTBa.

MpumevyaHue 2— MNpuMepammn aNeKTPOHHLIX YCTPONUCTB MOryT 6biTb BKB 1 KOHTaKTOpbI.

3.4 eMKocTb (capacity): O6uee konu4ecTBO aMmnep-4yacos (A-4), KOTOPbIE MOryT BbITb OTAAHbLI BaTape-
e nNpu onpeaeneHHbIX YyCroBuAX.

3.5 anekTpoHHbLIN 6ok akkymynsaTopa (cell electronics): 3nekTpoOHHOE YCTPOWCTBO, KOTOPOE CO-
GupaeT u, BOIMOXHO, OTCINEXMBAET TEMNEPATYPHbIE U 3NIeKTPUYECKMEe NapaMeTpbl aKKyMynsaTOpPOB UMW ak-
KYMYNATOPHbIX COOPOK U, NPU HEOBXOAUMOCTU, COAEPXKUT BNEKTPOHHYIO YacTb AN 6anaHCMPOBKM akKymy-
NATOPOB.

MpuMevyaHue — OnNEKTPOHHOE YCTPOWUCTBO MOXET BKItovaTb B ceBsi KOHTpOnSep akkymynsTopa. dOyHKUmei
GanaHCcMpOoBKM akKyMyrATopa MOXET YNpaBnsaTh 3NeKTPOHHLIA Grok akkyMyrnsTopa Uim e eto MoXeT yrpaensTb BKB.

3.6 norpe6urenb (customer): CTopoHa, 3auHTEpPeCOBaHHAsA B UCMONb30BaHWM BaTapeiHoro mMoayns
unu 6atapeiiHoi cMCTEMbI U, UCXOASA U3 STOTO, 3aKa3blBaOLLAS UMW OCYLLECTBNAIOLLAA UCTILITAHUS.

lMpumep: Mpouzeodumerns mpaHcnopmHbIX cpedcma.
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3.7 o6bexT ucnbiTanun; OU (device under test, DUT): BatapeinHbiit Moaynb unu 6atapeiHas cucrema.
3.8 yaenbHaa nnoTHOCTL 3Heprum (energy density): Konm4ectso 3anaceHHON dHepPrum, OTHECEHHOE K
ob6bemy GatapeiiHOro Moayns unu 6arapeiHon CUCTEMBI.

MpumMmevyaHne 1 — B barapeiiHomM Mopyrie Unu CUCTeMe AOMKHa yYUTLIBAaTbCA CUCTEMA OXNaXAEeHUsA, ecnu
TakoBasi UMEETCSA, 10 MecTa CoeiMHeHNs TpyGonpoBo0B OXNaxAeHWA UK BO3AYXOBOAOB, COOTBETCTBEHHO.

MpumevyaHue 2 — YgenbHas NMOTHOCTb SHEPrUK BblpaXaeTca B BaTT-yacax Ha nutp (BT-u/n).

3.9 anepreTunueckan achdekTMBHOCTL NpPU paspage-3apage (energy round trip efficiency): OTHowwe-
HWUEe BENMUYMHLI OOLLEN SHEPIMU NOCTOSIHHOTO TOKA, OTAAHHON UCTILITYEMbIM YCTPOWCTBOM NPU pa3psaae B Npo-
Liecce UCTbITaHWsA, K CyMMapHON BESNIMYMHE SHEPTUM NOCTOSTHHOTO TOKa, Tpebyemon Ans BOCCTAHOBNEHUS Ha-
YanbHOro CTENEHU 3apsPKEHHOCTU NPU CTaHAApPTHOM 3apsaae.

MpuMeyaHUe — BenuunHa aHepruK NOCTOSAHHOIO TOKA, NOMTyHeHHAA OT UCMLITYEMOro YCTPOHCTBa NpU paspsge
U 3Heprum NocTOSsIHHOIO ToKa NMpU 3apsife BbipaxatoTcs B BaTT-vacax (BTv).

3.10 BbicokoaHepreTuueckue npumeneHun (high-energy application): Xapakrepuctuka ycrponcrea
M1 0COBEHHOCTU NPUMEHEHUS, AN KOTOPbIX YUCAIEHHOE COOTHOLLEHME MeXay MakCUManbHO A0NYCTUMbIM
BbIXOAHbLIM 3HAYEHUEM SMEKTPUYECKOW MOLLHOCTU M INEKTPUYHECKON IHEPruuU Npu paspage Tokom 1C npu Kom-
HaTHOW TeMneparype Ana 6arapeiHoro MoAyns UK CUCTeMBI, Kak npaeuno, He 6onee 10.

MpumMevyaHune 1 — TUNNYHLIA NPpUMEpP — BLICOKO3HEpPreTUYECKNin GaTapeitHblil Mogynb UNKU cucTeMa, nNpegHa-
3HaYeHHbIEe ANs MPUMEHEHUS B aKKyMYNATOPHLIX 3NeKTPOMOBUNAX.

MpumevyaHue 2 — [onycTumas BbIXofHaA MOLWHOCTb BbIpaXaeTca B BaTTax (BT), BblgaBaeMas snekTpudeckasn
3Heprus Bolpaxaercs B BatT-yacax (BT1-u).

3.11 BbiICOKOMOWHOCTHLIEe npuMeHeHUA (high-power application): Xapakrepucruka yctponcrea unum
0COBEHHOCTU MPUMEHEHUS, ANSl KOTOPbIX YUCIIEHHOE COOTHOLLEHME MeXAy MakCMManbHO 4ONYCTUMBIM Bbl-
XOAHbIM 3HAYEHUEM 3INEKTPUIECKOW MOLLHOCTU U INEKTPUYECKON IHEpPrun npu paspsae Tokom 1C npu koM-
HaTHOW TeMnepartype Ana 6arapeHoro Moayna UM CUCTEMBI, kak Nnpaenno, pasHo unu Gonee 10.

MpumevyaHue 1 — TUNUYHLIA NPUMEP — BLICOKOMOLHOCTHON 6aTapeiiHblii MOgYNb UKW cucTeMa, NpegHasHa-
YeHHble 4NnA NPUMEeHEeHUA B FI/IGpI/I,ELHbIX SJ'IeKTpOMOGI/IJ'IFIX N TPaHCNOPTHbLIX CpeAcTBax Ha TOMJTMBHbIX 3rieMeHTax.

MpuMmevyaHue 2 — [donycTumas BbixofHas MOLHOCTL BblpaxaeTcs B BatTax (BT), BbigaBaemas anekrpudeckas
3Heprusi Belpaxaetcs B BatT-uvacax (BT-u).

3.12 makcumanbHoe pabouee HanpspkeHue (maximum working voltage): HanbonbLuee 3HaueHue Ha-
NPs>XeHUA NEPEeMEHHOro Toka (cpeHeKkBaapaTUYHOEe 3HaYEHNE) UNU NOCTOSIHHOIO TOKA, BbIPaXKEHHOE B BOMb-
Tax, KOTOPOE MOXET BOZHUKATL B NEKTPUYECKON CUCTEME NPU HOPMATbHbLIX PEXUMax aKcnnyaTauum, B COOT-
BETCTBUU C TEXHUYECKUMU TpeboBaHMAMU N3roToBUTENS, 6e3 yueTa nepexoaHbIX NpoLEeCCoB.

3.13 HOMMHanbHaa eMKoCTb (rated capacity): 3agaHHoe npoussoaguTenem obllee KOnU4ecTBO
amnep-4acoB, KOTOPOE MOXET ObITb NMOMY4YEHO OT MOSIHOCTbLIO 3apskeHHOro H6aTtapeitHoro Moayns Unu cucre-
Mbl MPU 3afaHHbIX YCNOBUAX UCTILITAHUIA, TAKUX KaK PEXUM pa3psiaa, TEMNepatypa u KOHEYHOE HanpshkeHue
paspsaa.

3.14 xoMHaTHasA TemnepaTypa f, (room temperature, RT): Temneparypa (25 + 2) °C.

3.15 3Hak Toka 6aTapem (sign of battery current): 3Hak Toka, npoxoaswero yepes barapelo: ToK pas-
psna 6atapeu onpeaeneH kak NoNMKUTENbHbIA, TOK 3apaaa 6atapen kak OTpULATESbHbIN.

3.16 ynenbHas 3Heprua (specific energy): Konuyecrso 3anaceHHON 3HEPruu, OTHECEHHOE K Macce
BGarapenHOro MoAynsa UM CUCTEMbI.

MpumevyaHue 1 — B GatapeitHOM Mogyrne UnNu cUCTEME AOIMKHA YYUTLIBATLCA Macca CUCTEMbl OXMaXeHus,
€CIn TakoBasi MMEETCH, A0 MecTa COeAUHEHNS TpYGONPOBOAOB OXNaXeHUs MW BO3RYXOBOAOB, COOTBETCTBEHHO. [nA
KWIKOCTHON CUCTEeMBI OXNaXeHns Takxke AOMKHa ObiTb y4TeHa Macca oxnaxaaloLen XUAKOCTU BHYTpu GatapeiiHoro
MOZYNS UMW CUCTEMBI.

MpuMevyaHue 2— YaensHas a3Heprusa Belpaxaetcs B BT-y/kr.

3.17 cTteneHb 3apstkeHHocTH; C3 (state of charge, SOC): [jocTtynHaa eMKOCTbL BarapeiHOro moayns
Unn cUCTemMbl, OTHECEHHas K BENMn4nHe HOMWHAIbHOW €MKOCTH.

MpuMevaHue — CTeneHb 3apsXeHHOCTU BbIpaXaeTcs B NPOLEHTaX OT HOMUHANBbHOW EMKOCTHU.
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3.18 ctanpapTHbIt posapan; A3C (standard charge SCH for top off): JononHuTenbHeli 3apaa nocne
CTaHAaPTHOrO 3apsaa Npu KOMHAaTHOW TeMneparype, KOTOPbIA YCTPaHAET BO3MOXXHOE CHUXEHUE CTENEHU 3a-
PSOKEHHOCTU NpU NOCNEAYIOLEM TENSOBLIM YPABHOBELLMBAHUEM MPU Pa3NUYHbLIX TEMNepaTypax.

3.19 noctaBwuk (supplier): Komnanus, kotopas nocraBnset 6atapeiiHblie CUCTEMbI U MOAYIN.

3.20 nanpsxxenue knacca A (voltage class A): Knaccudukauma anekrpuyeckux KOMNOHEHTOB UNu Le-
nen ¢ MakcumarnbHbiM pa6ounmM HanpsbkeHuem He 6onee 30 B nepemeHHoro Toka unu He 6onee 60 B nocro-
SAHHOTO TOKa.

NMpumMmevyaHue — Bonee nogpobHo, cm. NCO 6469-3.

3.21 nanpsxeHnue knacca B (voltage class B): Knaccudukauua anekrpuyeckux KOMNOHEHTOB UNU Lie-
neu, ¢ MakcumarbHbIM paboynm HanpsbkeHnem cebie 30 B, HO He Gonee 1000 B nepeMeHHOro Toka unm
cBbile 60 B, HO He 6onee 1500 B noCTOAHHOIO TOKA.

MpumMmevyaHue — Bonee nogpobHo, cm. UCO 6469-3.

4 CuMBOnbI U COKpalL,eHusi

a.Cc. — nepeMeHHblIi Tok (alternating current);
BKB — 6nok koHTponsa G6atapeu (BCU, battery control unit);
OMA — anekTpomobunb akkyMynaTopHbii (BEV, battery electric vehicle);
HXXL — Hauano »xusHeHHoro uukna (BOL, beginning of life);
C — eMKOCTb, BbIpaXXeHHas B aMmnep-yacax (A4);

nC — BenuuuHa TOKa, COOTBETCTBYIOLLIAS TOKY B N pa3 bonee paspsaaHON eMKOCTU B OIHOYACOBOM pe-
»>MUMe pa3psiaa, BbIpaXKeHHasi B amnepax (Hanpumep, 3C COOTBETCTBYET BENMUMHE TOKA pa3paaa
0AIHOYACOBOIO PEXNMA, MOMHOXEHHOTO HA 3 1 BLIPAXKEHHOTO B amnepax);

d.c. — nocTosiHHbIN TOK (direct current);
OW — obvexkT ucnoitanuit (DUT, device under test);
E, — KoHeuHoe HanpsxeHue npu paspsaae (EODV, end of discharge voltage);

EUCAR — EBponelrickuit COBET N0 uccneaoBaHusmM n passutuio B asTomobunecrpoenun (European Council
for Automotive Research and Development);

3OM — anektpomobunb (EV, electric vehicle);
SMT — anekTpomobunb Ha TonnuBHbIX aneMmenTax (FCV, fuel cell vehicle);
OMI — anektpomo6unb rmubpugHbiin (HEV, hybrid electric vehicle);

I¢ max — MaKCUMarbHbIA TOK 3apsaa, yCTaHOBIEHHbI NPOU3BOLUTENEM AN UCLITAHWIA N0 ONPEAEneHuI0
BHEepreTM4eckon athheKTUBHOCTHU NpU BbICTPOM 3apsaae;

— MaKCUManbHbIi TOK pa3psaa, YCTAHOBMEHHbIN NPOM3BOAUTENEM ANSA UCMbLITAHWIA NO onpeaene-
HUIO SHEPTrUN U EMKOCTH;

Idp max — MaKCUMasbHbIl TOK paspsaaa B UMNYNbCe, YCTAHOBNEHHbIA NPON3BOANTENEM AN UCMLITAHWI NO
OnNpeaeneHnto MOLLHOCTU, BHYTPEHHETO CONPOTUBIIEHUS N SHEPreTU4eckon ahPEKTUBHOCTH;

M3K — MexayHapoaHas anektpoTtexHuyeckasn kommuceus (IEC, International Electrotechnical Comission);

NCO — MexayHapoaHaa opraHu3auuss no crangaprtusauum (ISO, International Organization for
Standardization);

Li — nuTui (lithium);
JIMA — nuTuR-noHHbIN akkymynatop (Li-ion, lithium-ion);
HPL — nanpsbkeHue pasomkHyToi uenu (OCV, open circuit voltage);
OMIT1 — anekTpoMobunb rnbpuaHblii ¢ nogsapsigkoi ot cetu (PHEV, plug-in hybrid electric vehicle);

PNGV — MapTtHepcTBO 3a HOBOE nokoneHue TpaHcnopTHbeiX cpeacTtB (Partnership for New Generation of
Vehicles);

CINMM — CnekrpanbHas nnoTHOCTb moLHocTu (PSD, power spectral density);
CX3A — cucrtema xpaHeHust sHeprun akkymynatopHas (RESS, rechargeable energy storage system);

Id max
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r.m.s. — cpegHekBagpaTtuyHoe 3HayeHue (root-mean-square);
{, — xoMHaTHas Temneparypa ((25 £ 2)°C) (RT, room temperature (25 + 2)°C),
LIC — uukn crangaprHbiii (SC, standard cycle);
3C — sapsapa crangaptHbiil (SCH, standard charge);
PC — pas3spsp cranaaptHbiii (SDCH, standard discharge);
C3 — creneHb 3apshkeHHocTu (SOC, state of charge);

USABC — Amepukanckuin KoHCOpLMYM nepcnekTUBHbIX MCTOMHMKOB 3Heprum (6artapen) (United States
Advanced Battery Consortium);

1 — 3pdekTmBHOCTb (KoadduumeHT) (efficiency).
5 Obwune TpedoBaHus

5.1 OGwue ycnoBuna

BarapenHbii moaynb unu B6ataperiHas cucteMa AnA NPOBEAEHUs1 UCTbITAHUIA B COOTBETCTBUM C 3TON
yacTtbio ctaHgapra UCO 12405, aomkHbl COOTBETCTBOBATL CNeAyomM TpeboBaHUAM:

- 9nexkTpo6e30MacHOCTb KOHCTPYKUMKU AOMKHA ObiTb NOATBEPKAEHA HA COOTBETCTBME TpeboBaHUsM
MUCO 6469-1 n UCO 6469-3;

- HeobxoAMMas JKCMIyaTauMoOHHAsA AOKYMEHTaumMA u Tpebyemble Anst UCTbITAHUA KOMIMOHEHTbI Coeu-
HEHUS C UCTILITAaTENBbHLIM 000PYI0BaHNEM (T. €. COeAUHUTENN, Pa3beMbl, BKMIOYash OXNAKAEHUE U KOMMYHU-
Kauum) AOIKHbI NOCTaBnATbLCA BMecTe ¢ OW.

BarapeinHasa cuctema gomkHa obecneymBartb BO3MOXHOCTb NPOBeAEHUS BCEX NPeANMCaHHbIX UCTbITa-
HUI, T. €. BCE PEXUMbI UCTILITAHWUI JOMKHbI ObiTh peanusosaHbl B BKB, a Takke aomkHa ObiTb obecneyeHa
BO3MOXHOCTb 0OMeHa UHopMaLMEN C UCTILITATENbHLIM CTEHAOM NOCPEACTBOM OOLLMX KOMMYHUKALMOHHbIX
LLMH.

Moacuctema BarapeiHoro moayns, B kauectse OW, oomkHa BKNoYaTh B cebst BCE KOMMOHEHTDI, yKa3aH-
Hble noTpebutenem (Hanpumep, BKMIOYATb MEXAHUYECKUE U INEKTPUYECKME COEAUHUTENbHbLIE KOMMOHEHTbI
ANA MeXaHN4eCKUX UCMbITaHWUA).

Ecnu He ykazaHo uHOe, nepen kaxabiM ucnbitaHnem OU HeoGxoauMo BbiaepkaTb Npu TeMneparype
ucnbiTaHus. Tennosoe paBHoBeECUE ByeT JOCTUTHYTO, ecnu B TedeHue 14 6e3 akTUBHOTO OXNaXKaeHUs! OTKNO-
HeHue Temnepartypbl oGO U3 TOMEK N3MEPEHUS TEMNEPATYPbI aKKyMynsiTopa OT TeMnepaTypbl UCNbITAHUS
cocrasnset He Gonee £ 2 °C.

Ecnu He ykasaHO MHOe, Nocne npoBeaeHus nmoboro 3apaaa v Nocne Kaxagoro U3MeHeHUs CTeneHu 3a-
pskeHHocTn OU HeoBx0aMMO BblaepXkaTb ero B Ted4eHne 30 MuH.

B npouecce ucnbiTaHuii NOrpeLuHOCTb M3MEPEHUI 3HAYEHUI BENMYMH AOMKHA COCTaBnATb He Gonee:

- HanpsbkeHus £ 0,5 %;

- Toka £ 0,5 %;

- Temnepatypbl £ 1 °C.

O6uas NorpeLHoCTb U3MEPEHUI KOHTPONMMUPYEMBIX U U3MEPSEMbIX BEMTMYMH MO OTHOLLEHWUIO K YCTaHOB-
NEHHbIM UK PaKTUYECKUM 3HAYEHUAM JOSkHA ObITh HE Bonee:

- Hanpsxenus: £ 1 %;

- Toka: 1 %,;

- Temneparypsl: £ 2 °C;

- Bpemenn: £ 0,1 %;

- maccol: £ 0,1 %;

- pasmepos: £ 0,1 %.

Bce BenuuuHbl (BpeMs, Temnepartypa, TOK U HaNps>KeHWUE), eCNu 3TO HE OTOBOPEHO 0060, AOMXKHbI K-
cupoBaTbeCa Kaxable 5 % OT npegnonaraeMoro BpEMeEHU 3apsiaa u paspsaa.

M puMmedaHne — Mo cornatueHuno Mexay I'IOTpeGVITeJ'IeM M NocCTaBLUMKOM, AnA 6aTape|7|Horo mMoayna unum cu-
CTeMbl, COCTOALLNX bonee, 4YeM 13 ogHoM noarpynnbl, UCNblITaHUA MOTYT MPOBOAUTBLCA Ha TakKMX OAMHOYHbBIX nogrpynnax.
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5.2 Mporpamma ncnbiTaHUM

MocnenoBaTenbHOCTb UCMbITAHWUIA AN KOHKPETHOrO BaTtaperHoro Moayns, unm CUCTEMbI, UMM NOACU-
cTeMbl BaTapeiHOro Moaynsa ycTaHaBnMBaeTCs cornawleHnem mexay notpebutenemM u NoCTaBLLMKOM, Ha OC-

HOBaHUW NepeYHs ucnbiTaHnii 5.3.

Mpumep nepeqHs yCrioBuii UCMbITAHUIA, KOTOPbIE COTMAacoBLIBAIOTCS MEXAY NOTPEBUTENEM U NOCTABLUY-

KoM, npusegeH B Tabnuue C.1.

5.3 UcnbiTaHuna

O6wuit 0630p UCMLITAHMIA NMPEeACTaBNEH HA PUCYHKe 1, rae Takke yKkasaHbl CChISIKU Ha KOHKPETHLIE pas-

Jernbl.

O630p ucnbITaHUin

pUTenbHOR noa-
rotoeku (6.1)

CraHaapTHbIi
umkn (6.2)
CraHaapTHbIA

paspsp (6.2.2.2)

CraHaapTHbIA
sapsq (6.2.2.3)

Nnpu KOMHAaTHOW Temneparype
(7.1)

SHeprusi 1 eMKOCTb
Npu paanu4HbiX TemnepaTypax
1 pexumax paspsaa (7.2)

MowHoCTb U BHYTPEHHee
conpoTueneHue (7.3)

3¢dekTMBHOCTL NpU GbiCTPOM
3apsge (7.4)

Motepn C3 6e3 nogknioueHHON
Harpysku (7.4)

Motepn C3 npu XpaHeHUn
(7.6)

Luknuyeckuin pecype (7.7)

BraxHocTb (8.1)

MameHeHve Temnepa-
Typbl OKpYXatoLLei
cpensl (8.2)

CuHycovaaneHas
BuGpauus (8.3)

MexaHuueckuii yaap
MHOIOKpPaTHOro
fewcreus (8.4)

UcnbiTaHus
Meneiranus Ha BOSMOXHbI©
Obuine no onpezeneHuio paboumnx Wenbirakus nocneacTeua
UCnbITaHUA Ha HaOEXKHOCTb .
(paspen 6) XapaKTepucTUK (pa3gen 8) HenpaBUnNbLHON
(pasgen 7) aKcryaTaumu
(paagen 9)
Liukrnbl npegea- SHeprus 1 eMkocTb MoBbleHHas 3alura ot KOpoTKOro

3aMblkaHus (9.2)

3awura ot
nepesapspa (9.3)

3awmra ot
nepepaspsga (9.4)

PucyHok 1 — MnaH ucneitaHuin — 063o0p
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5.4 BarapeiHblifi MOAYNb — THNOBAasA KOH(pUrypauua

4/ 5 \s

1 — aneKTpuueckue Lienu HanpskeHUs knacca B (KOHTaKTOpbI, NpeaoxpaHUTenu, NPOBOAA); 2 — BbIBOAbI HANPsHKeHUs knacca B; 3 — Bbl-

BOAbI HaNpsxeHus knacca A; 4 — yaaponpouHblii kopnyc, ANA HOPManbHbLIX YCIOBUA NPUMEHEHNS; 5 — cuCTeMa OXJIKAEHUA C Coeamn-

HUTEeNnsAMY; 6 — akKyMynsaTopHas c6opka; 7 — YCTPOWCTBO CEPBNCHOIO OTKIIOUEHUA; 8 — GaTapeiiHblii MoAYNb; 9 — aneKTPOoHHbI Brok
aKKymynsTopa: 8 — BxoA; b — Bbixog

PucyHok 2 — Tunosas cxema GaTapeliHoro Moaynst

BarapeiiHblit Moaynb (CM. PUCYHOK 2) NpeACTaBnseT coboi YCTPOWCTBO HAKONMEHUS SHEPTUM, KOTOPOE
BKIIOYAET B Ce0s1 aKKyMynATOPbI UMK aKKyMYNATOPHbIE COOPKY, aNeKTPOHHOE 0BopyAoBaHWE akkyMynsiTopa,
3MEKTPUYECKUA KOHTYP Kracca HanpshkeHus B, yCTPOWCTBO 3alUMTbl OT Meperpy3ku no TOKy, BKIIOYAsA anek-
TPUYECKNE COEAUHUTENU, MHTEP(EIC ANA CUCTEMbI OXNAXAEHUS Knacca HanpsbkeHus B, BcnomoraTenbHbIi
KOHTYP Krnacca HanpsixKeHust A 1 KOMMYHUKaLMKU. DNEKTPUYECKMiA KOHTYP knacca HanpsbxeHusi B 6atapeitHoro
MOAYNsi MOXET BKIoYaTh B ce0s KoHTakTopbl. BarapeliHbie Mogynu HanpsixeHuem 60 B NnOCTOSIHHOrO Toka U
BbILLIE MOTYT BKMNOYaTb B ce0s1 yCTPONCTBA PyYHOro OTKNIOYMEHUS (CEPBUCHOE OTKINIOUEHME). Bce KOMMOHEHTHI,
Kak npaBuno, MOMeLLeHbl B yAapOonpoYHbIii KOPNyc AN HOpManbHbIX YCNOBUWIA SKCMyaTauum.

5.5 BatapeifiHaa cucTeMa — TUNoOBasA KOHUrypauus

5.5.1 BKB

BKB BblMMCNAET CTENEHb 3aPSIKEHHOCTH, paboTOCNOCOBHOCTL U NEPEAAET IKCNNyaTaLUMOHHbIE OrpaHn-
YeHus GaTtapeiHon cUCTeMbl B GrNOK ynpaBrneHusi TpaHCNOpTHOrO cpencTea. BKB MOoXeT UMeTb BO3MOXXHOCTb
yNpaBneHns CUNoBbIMUA KOHTaKTOpaMu GatapeiHoi CMCTEMbI ANA TOro, YTOObl NPU ONpefeneHHbIX YCroBu-
fX, HaNpUMep, neperpyaka no TOKy, YPe3MEPHOE BLICOKOE UM HUSKOE HanpskeHue, BbiCoKas TeMneparypa,
pasMbIkaTtb Lienb ¢ HanpshkeHuem knacca B. BKB MOXET umeTb pasnuyHylo KOHCTPYKLUMIO N UCTIONHEHMNE: OH
MOXET ObITb BLINONHEH B BUAE OTAENbHOrO aNeKTpoHHOro Grnoka, Gnoka, UHTerpMpoBaHHOro B GarapeiiHyio
CMCTEeMY, UNK OH MOXET BbiTb pacnonoXeH BHe 6aTapeiHOro MoAynsi U COEANHEH C HUM KOMMYHMKALMOHHOM
LUMHOA NN NOCPEACTBOM YCTPOICTBa BBOAA-BbIBOAA BaTtapeiiHoro Moayns. dyHkuum BEKB moryT 6biTh UHTE-
rpYpoBaHbl C PYHKLIMAMU OAHOrO UMW HECKOMbLKUX YNPaBNsAoLUMX YCTPONCTB TPaHCNOPTHOrO CPeAcTBa.
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5.5.2 BaTrapeiiHas CUCTEMa C MHTErpMPOBaHHbLIM 6nokom koHTpons 6atapeu (BKB)

1 — aneKkTpuUYecKue Lienn HanpsXeHus Knacca B (KOHTakTopbl, npegoxpaHuTeny, NPOBOAA); 2 — BHIBOABI HANPsXKeHNA knacca B; 3— Bbi-
BOAbI HANPsXKEHUs knacca A; 4 — yAaponpoYyHblil KOPNYC, AN HOPMaNbHLIX YCNOBUA NPUMEHEHNS; 5 — CUCTEMA OXNAXKAEHUS C COSAU-
HUTENsAMU; 6 — aKKyMynsaTopHasi cGopka; 7 — YCTPOACTBO CepBUCHOTO OTKNIOYEHUS; 8 — GaTapeliHblii Moaynb;

9 — aneKTpoHHblii 6ok akkymynaTopa; 70 — 6nok konTpons 6atapen: a — BXoA; b — BbIX0OA

PucyHok 3 — Tunoeasi cxema baTapeiiHOl CUCTEMBI C MHTErPUPOBaHHLIM BNOKOM KOHTpons GaTtapen

BarapeiiHas cuctema (CM. pucyHok 3) npeacTaBnsieT coboi yCTPOWCTBO HAKONNEHUSA 3HEPTUMN, KOTOpPoe
BKIMIOYaET B ce0s1 akKyMynsTOpbl UMM akKyMynsTOpHbIE COOpKN, aNEKTPOHHOE 06opyAoBaHNE akkyMynsaTopa,
6nok KoHTpons Garapeun, ANeKTPUYECKNIA KOHTYP Knacca HanpsbkeHnsa B ¢ koHTakTopamMu n yCTpoOCTBOM 3a-
LWWTBI MO TOKY, BKMIOYAOWMUM 3NEKTPUMECKME COSAMHUTENN, UHTEP(ERC ANA CUCTEMBI OXIaXKAEHUA Knacca
HanpsxeHusi B n BCnomorarenbHbIl KOHTYP Knacca HanpsikeHusi A ¢ KOMMyHukauuamu. barapeitHbie cucre-
Mbl C HanpsbkeHem 60 B nOCTOAHHOrO TOKa U BhiLLIE MOTYT BKNioYaTb B ce68 YCTPOWCTBO PYyYHOIO OTKMIOMEHUA
(cepBucHoe oTknioveHUe). Bce KOMNOHEHTHI, Kak NPaBWUMNo, NMOMELLEHbI B YAAPONPOYHbIA KOPNyC AN HOP-
ManbHLIX YCNOBUIA akcnryarauuu. B aaHHom npumepe 6nok KOHTponsi 6arapeu BCTPOEH BHYTPb yAAPONPOM-
HOrO Kopnyca ANA HOPMarbHLIX YCNOBWIA SKCTITyaraLm 1 €ro KOHTPOTNbHbIE (PYHKUMK CBsi3aHbl ¢ 6aTrapeiHbim
Moaynem.
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5.5.3 barape#Has cucTeMa C BHElWHMM pacnonoxeHuem 6noka koHTponsi 6arapeu (BKbB)

\s

1 — aneKTpUYecKUe Lienu HanpshxeHUs knacca B (KOHTaKTopbl, NPeAoOXpaHUTENy, NPOBOAA); 2 — BLIBOALI HANPsHkeHus knacca B; 3—Bbi-

BOAbI HAaNPsHKEHUA knacca A; 4 — y1aponpoyHblil KOPNyC, AN HOPMANbHBIX YCNOBUI NPUMEHEHUA; 5 — CUCTEMA OXITKAEHUS C COeAN-

HuTensmy; 6 — akkymynaTopHas cbopka; 7 — CEepBUCHOE YCTPOMCTBO OTKNIONEHUA; 8 — BarapeiHblii Moaysib; 9 — aNeKTPOHHBbIA 6nok
akkymynsitopa; 70 — 6nok koHTpons Garapew; 171 — GarapeiiHas cuctema: a — BXOA; b — BbIXOA

PucyHok 4 — Tunosas cxema barapeiiHoi CUCTEMbI C BHELHWUM pacnonoxeHuem bnioka koutpons 6arapen

BarapeiiHas cuctema (CM. pucyHok 4) npeacTaBnseT coboii ycTpONCTBO HAKOMMEHUA 3HEPrvK, KOTopoe
BKIIOYaET B ceBs akKkyMynsaTopbl UnNK akkyMynsitopHble c6opky, anekTpoHHoe obopyaosaHue akkyMynsTopa,
6rnok KoHTpons Gatapeu, aNeKTPUYECKMIA KOHTYP Knacca HanpsbkeHusi B ¢ KoHTakTopamu U yCTpOCTBOM 3a-
LWKTbI MO TOKY, BKMIOYAIOLLMM 3MIEKTPUYECKNe COeAUHUTENN U UHTepdEenc ANA CUCTEMBI OXNaXKaeHns Knacca
HanpsbkeHus1 B n BcrioMoraTtenbHblil KOHTYP Kiacca HanpskeHus A ¢ KOMMYHUKaLMsimu. baTtapeliHble cUcTeMbI
HanpsbkeHnem 60 B nocTosiHHOrO ToKka M BbilLie MOTYT BKNoYaTh B cebsi hyHKLMIO pyyHOro oTkniodeHus (cep-
BUCHOE OTKIIoYeHue). Bce KOMNOHEHTLI, Kak NpaBuio, NOMeLLEHb! B y1aponpoYHbIA KOpnyc ANsi HOpManbHbIX
ycnoBwit akcnnyarauuun. B agaHHom npumepe 6rnok koHTpona 6atapeun pacnonoXeH cHapyXu yaaponpo4YHoOro
Kopryca Ansi HopManbHbIX YCIIOBWA 3KCMyaraLmMu U ero KOHTposbHble (OYHKLMK CBA3aHbl ¢ 6atapeiHbim
mMoaynem.

5.6 MoproroBka 6aTapeMHOro MOAYNA U CUCTEMbI K CTEHAOBLIM UCTbITAHUAM

5.6.1 NoaroroBka 6aTapeiHoro Mmoayns

Ecnu He oroBopeHo ocob6o, GaTaperHblit MOAYNb AOMKEH GbiThb coefiUHEH Yepes BbiBOAbI Hanpske-
HusA Kknacca B n HanpshkeHus knacca A k 060pyaoBaHUIO UCTbITaTenbHOro creHa. KoHTakTopbl, BO3MOXHbIE
HanpsbkeHWe, TOK U TeMNepaTypa AOKHbI KOHTPONUPOBaTLCA Ha 06OpyA0BaHMN MCNLITAaTENbHOrO CTeHAa B
COOTBETCTBUAN C WHCTPYKLMAMU NOCTaBLUMKA U B COOTBETCTBUN C 3a[j@aHHbIMU TEXHNYECKUMU TpeboBaHuAMU
K ucnbiTaHuaM. MaccuBHOe yCTPONCTBO 3alyuUThbl N0 NPEBbILLEHUIO ToKka B 6atapeiiHOM Moayne A0MKHO BbiTb
B paboyem cocTosiHuK. Ha oBopyaosaHum ucnbiTaTenbHOro cTeHa AonxHa yHKLMOHMPOBATL akTUBHaNA 3a-
LUTa OT Neperpysku no ToKy, cnocobHas Npy HeOGXOAUMOCTMU pa3MbIKaTb rMaBHble KOHTaKTopb! GaTapeliHoro
moayns. YCTpOACTBO OXNaX4eHUs MOXET ObiTb npucoeauHeHo K 06opyaoBaHUIO UCTbITATENbHOMO CTEHAA U
bYHKUMOHMPOBATb B COOTBETCTBUW C MHCTPYKLMAMU MOCTaBLUMKa.
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5.6.2 MNogroroBka 6aTtapeinHoOn CUCTEMbI

Ecnu He oroBopeHo ocobo, 6aTapeiiHas cuctema AoMmkHa ObITh coeanHeHa Yepes BbIBOALI HANPSHKEHUS
knacca B, HanpsbkeHus knacca A u oxnaxaeHme kK 060pyA0BaHUIO UCNbITATENLHOIO CTeHAa.

®DyHKUMOHMpPOBaHME DaTaperHOn CUCTeMbl AOIDKHO KOHTpOnupoBaTbcA nocpeactsom BKB, o6opyao-
BaHWe MCNbITATENbLHOrO CTEeHAA AOIMKHO CReAoBaTh IKCMIyaTauMOHHbIM npeaenam, nepegaBaembiM BKB
nocpeacTBOM KOMMYHMKALMOHHOW LUKHbIL. OB0pyAOBaHME UCMLITAaTENBHOTO CTEHAA AOMKHO NMOAJAEPKMBATbL
yCrnoBus cpabaTbiBaHUS «BKM./BbIKI.» FMABHbIX KOHTAKTOPOB, U3MEHEHUE MAPaAMETPOB HANPSDKEHUsI, TOKA M
Temneparypbl B COOTBETCTBUM C YKa3aHHbIMKU TPEOOBAHMAMM METOAOB UCNBITAHUA. YCTPOWCTBO OXINaXAEHUS
faTapenHon CUCTEMbI U COOTBETCTBYIOLLUI KOHTYP OXIaXAEHUSA UCNbITATENBHOMO CTEHAA AOIDKHbI (OYHKLMO-
HMPOBaTb B COOTBETCTBMM C 3aAaHHBIMU TEXHUYECKUMU TPEBOBAHUAMMU K UCNBLITAHUSAIM W NOA ynpaBreHuem
BKB. BKB aomkeH obecneynsarb 060pya0BaHUIO UCTILITATENLHOIO CTEHAA BO3MOXHOCTb BbINOMHATL NpoLie-
Jypy UCMbITaHUIi BO BCeM Auana3oHe npeaesbHbIX BenMuuMH napaMeTpos 6artapeiiHon cuctembl. Mpu Heobxo-
aumocTu ynpaensowas nporpamma BKB gomkHa ObiTb aganTupoBaHa NOCTaBLUKOM K TpeGoBaHUSAM MeTo-
0B UCNbITAHWUSA. YCTPOMUCTBA aKTUBHOW U NACCUBHOW 3aLLMThbl OT Neperpy3kn No TOKy A0MKHbI cpabarbiBaTh No
KOMaHaaMm HatapeiHoi CUCTEMBI. YCTPOWCTBO aKTUBHOM 3aLUMThI NO TOKY AOMKHO TaKKe KOHTPONMPOBATLCS
000py0BaAHMEM UCTLITATENBHOTO CTEHAA, NPU HEOOXOAUMOCTM BbIAABAA KOMAHAY HA Pa3MblKkaHWe rMaBHbIX
KOHTakKTOpOB GaTapenHon CUCTEMDI.

6 Obwune ucnbiTaHusA

6.1 Lluknbl npegBaputTenbHON NOArOTOBKMN

6.1.1 Llenb

OW pomkeH NporTHu npeaBapuUTesibHYI0 NOArOTOBKY NyTEM NPOBEAEHUS ONpeAeneHHbIX SNEKTPUIECKUX
UMKIIOB Mepes HavanoM OCHOBHOW CEpUM MCMbITAHWIA ANs TOro, YTOObl rapaHTMPOBaTb COOTBETCTBYIOLLYIO
cTtabunu3aumio BbIXOAHbIX NapameTpos b6arapenHbix MOAYNS U CUCTEMDI.

3TO UCMbITAaHWUE NPUMEHAETCA K BaTaperiHbiM MOAYNSIM U CUCTEMAM.

6.1.2 Mopsagok NpoBeA€HUA UCNbITAHUNA

Mopsiaok npoBeaeHWs AomkeH ObITb Crneaylowmm:

McnblTaHna AomKHbI NPOBOAUTLCA NPU KOMHATHOW Temnepartype.

Paspsg nomkeH npoBoauTbCA npu Toke C/3 unu npu Apyrux BenuuuHax Toka, kak npeanaraertcs n/unm
y>Ke MPUMEHANOCh NOCTABLLMKOM NMPKU UCMNLITAHUAX Nepes NOCTaBKOW. 3apaaka A0MKHA NPOBOAUTLCA B COOT-
BETCTBUMW C PEKOMEHAALMUSIMM NMOCTaBLUMKA.

[omkHa ObITb NPOBEAEHA NOCNeA0BaTENbHOCTL M3 TPEX LMKINOB NpeaBapuTenbHON NoAroToBku. Mo co-
rMaLeHno Mexay notTpedbuTenemM u nNoCTaBLUMKOM MOXHO OrPaHUYMTLCA NPOBEAESHWEM TONLKO ABYX LIMKNOB.

B koHLe pa3spsaa HanpskeHne 6aTapeiHoro MoAynAa U CUCTEMbI HE AOMKHO ONYCKaTbLCA HUXE npeae-
na, peKOMeHA0BaHHOIO MOCTABLUMKOM (MUHUMANbHOE HAaMpshKEHUe — 3TO HaUMEHbLUee HanpshkeHue, npu
KOTOPOM He HacTynaeT HeobpaTumoe NOBPEXAeHNe).

BaraperiHbiin GNok unu cucTtema CHUTaKTCA «NPEABApPUTENbHO NOArOTOBMEHHLIMWY, €CNU pa3psaHas
eMKOCTb B TeYeHMe ABYX NPOLEcCOB paspsaa, Cneayrowmx Apyr 3a APYroM, He U3MEHSIETCA Ha BEeNUYUHY,
OonbLuyto, 4em 3 % OT HOMUHANLHOW eMKOCTU. Ecnn pexumm pa3psaa COOTBETCTBYET PEXUMY, NPUMEHAEMOMY
NOCTaBLUMKOM ANIA TakuX ke GarapeiHbiX MOAYNEN UMK CUCTEM MPU 3aBOACKUX UCMILITAHUSX, AAHHBIE, NONY-
YEHHble BO BTOPOM LIMKSE MOXHO HENOCPEACTBEHHO COMOCTaBUTb C JaHHbIMM MNOCTaBLLMKA.

Ecnu ycnosusi npeaBapuTensHO NOArOTOBKM HE MOTYT ObiTh BbIMOMHEHbI, NOTPEOUTENDb U NOCTaBLUUK
OOJMKHbI 4OTOBOPUTLCA O AanbHERLINMX JENCTBUAX.

6.2 CtaHgapTHbIn uukn (LIC)

6.2.1 Uenb

Llenb crangaptHoro yukna (LUC) — o6ecneunTs 0aMHaAKOBbIE HA4amnbHbIE YCMOBUS AN KaX40r0 UCHbI-
TaHus 6arapeiHoro 6noka unu cuctembl. CtaHgapTHbIi uukn (LIC), kak OnMcaHo HUxe, AOMKEH BbINOMHATLCA
nepes KaXablM UCMbITAHUEM.

[JaHHble ucnbiTaHus NnpuMeHAtoTcs Kk 6atapeiiHeiM 6i0kam U cuctemam.

6.2.2 Mopsagok npoBeAeHUA UCNbITAHUNA

6.2.2.1 Ob6wme nonoxeHna

CraHgaptHblii umkn (LIC) npoBoasT npu KOMHaTHOM Temneparype. LIC aomkeH Bkniovats B cebs craH-
paptHbivi paspsg (PC) (cm. 6.2.2.2), ¢ nocrneayiowmm craHaaptHeiM 3apsgoM (3C) (cm. 6.2.2.3).
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Ecnu no kakoin-nubo npudnHe, UHTEpBan BpEMEHU Mexay okoHyaHueM LIC u Hayanom HOBOIO UCNbITa-
Husa 6onee 3 u, LIC gomkeH ObiTb NOBTOPEH.

6.2.2.2 CtanaaptHbiv paspsag (PC)

Pexwm paspsaa:

Tok C/3 unu apyroi, ocobbliit pexxuM pa3spsiga B COOTBETCTBUU C TEXHUHECKUMM YCIIOBUSIMU, 3a4aHHbLIMU
NOCTaBLUUKOM.

my6uHa paspsaa:

B coOTBETCTBUU C TEXHUHECKUMMN YCAOBUSAMU, 3a[1JaHHBIMU NOCTaBLUUKOM.

Mocne okoH4aHuA paspsaa Heo6xoauM NepUo BbIAEPXKKM ANs cTabunu3saummu napameTpoB: 30 MUH unu
BblAEpXKa A0 AOCTUXKEHUA KOMHATHON TemnepaTtypbl OU.

6.2.2.3 CtaHpgaptHbin 3apsaa (3C)

[Nopapok npoBegeHUa sapsaaa u KpUTepuin OKOHYaHUA 3apaaa:

Tok C/3 unu apyron, ocobbiit peXxum 3apsiia B COOTBETCTBUM C TEXHUYECKUMM YCIOBUSIMU, 3a4aHHBLIMU
nocTaBLUMKOM. TeXHMYECKME YCNOBUA AOIDKHbI NPelyCMaTpUBaTh KPUTEPUIA OKOHYaHUs 3apsiia U uHTepsan
BPEMEHM MOJIHOTO MpoLecca 3apsaga.

B niobom cnyyae 3apsag 4omkeH ObiTb 3aBepLUeH B Te4eHue 8 u.

Mocne okoHuyaHus 3apaaa Heo6x0AUM NEPUOA BbIAEPXKKM ANd CTabunusaummn HanpspkeHus: 60 MUH.

7 AcnbiTaHusa NO onpeaenieHno pabounx XxapakTepucTuk

7.1 SHeprua n eMKOCTb NPU KOMHATHOM Temneparype

7.1.1 Uenb

Mpu ncnbitaHun namepsaetcs emkocte O B amnep-vacax (A-4) npu paspsge noCTOAHHbLIM TOKOM, NO
BEMNUYMHE COOTBETCTBYIOLLMM YPOBHIO HOMUHANbHON €MKOCTU, YKa3aHHOW nocraswukom C/3 B A-u (T. €. ecnu
HOMUHaNbHAsA eMKOCTb MpW TPEXYaCoOBOM pa3spsge cocrtaBnsieT 45 A-u, paspsaa npousBoAUTCS TOKOM 15 A).
Pexxum TpexdacoBoro paspsaga (C/3) ucnonb3yercsa B kKa4ecTBe OLIEHOYHOTO Ansi CTaTUYECKUX USMEPEHUI eM-
KOCTW M 9HEPruu U Kak CTaHJapTHbI YPOBEHb ANSA MCMbITAHUI Kak GatapeiiHbix Moaynen, Tak U CUCTEM.
Kpome TOro, B 060CHOBaHHbIX Cry4asx, AN OnpedeneHns eMKOCTW Ansi BbINONHEHUS Tpe6GoBaHui BbICOKO-
3HEepreTMYeCcKMX CUCTEM JOKeH ObITb BbIMOMHEH paspsia ¢ BENUMYMHON Toka paspsaaa 1C, 2C u MakCMmanbHO
JOMyCTUMON BENUYMHOW TOKa paspsaga. Paspag 3aBepLuaercsa npu KOHEYHOM HanpshkeHUU paspsaaa, ycraHos-
NeHHOM NOCTaBLUMKOM U 3aBUCALLMM OT TOKa paspsiaa.

[aHHble ucneiTaHna NPUMEHAIOTCA K 6aTapeliHbiMm Briokam u cuctemam.

7.1.2 Mopapok npoBeAEHUA UCTNbITAHUNA

McnbiTaHns A0MKHBLI NPOBOAUTLCA NPU KOMHaTHOW TeMnepaTtype npu Toke paspsaga C/3, 1C, 2C (ecnu
2C MeHee Iy ay) U MakcumanbHo BeNUYMHe ToKa, KoTopast A0MyCKaeTes NOCTABLUNKOM.

[laHHbIe NCMbITAHWA NPUMEHSIOTCA K 6aTapeiHbiM Bnokam U cuctemam.

MocneaoBaTensHOCTE UCNBITAHKUMA, KOTOPLIE A0MKHBI ObITh NPOBEAEHBI, ONpeaeneHa B Tabnuue 1.

Ta6nwuya 1— lNocnesoBartensHOCTb UCTBITAHMIA MO ONPefeneHnio SHEPrun U €eMKOCTH NPU KOMHATHO TeMnepaType

Ne wara MpoLeaypa TemnepaTypa ucnbiTaHuit
1.1 TemnepaTypHas cTabunusauus t
1.2 CrangapTHelii 3apsg (3C) t
1.3 CrangapTHbli yukn (LIC) t
2.1 Paspsg npu C/3 te
22 CraHfapTHeli 3apsag (3C) t
23 Paspsg npu 1C t
2.4 CraHfapTHblii 3apsag (3C) t
2.5 Paapsag npu 2C t
26 CraHfapTHeli 3apsag (3C) t
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OKoH4YaHue mabnuupi 1

Ne wara Mpoueaypa TemnepaTtypa ucnbiraHui
2.7 Pa3pag npu Iy nax t,
28 CraHgapTHeblii 3apsg (3C) te
3.1 CtaHgapTHeli umkn (LIC) t

Mpouepypa craHgapTHoro 3apsaaa (3C) AorpkHa COOTBETCTBOBATHL 6.2.2.3.

Mpoueaypa crangaptHoro yukna (LIC) gomkHa cOOTBETCTBOBATH 6.2.

Bce ucnbiTaHus Ha paspsaa AOMKHbI 3aKaHYMBAaTbLCS NO AOCTMXKEHUMM KOHEYHOTO HaNpshKeHUs paspsaa,
YCTAHOBIIEHHOTO MNOCTABLUMKOM.

Mocne paspsina OU pomkeH ObITh BbiAEpXKaH B COCTOSAHUMU NOKOAA HE MeHee 30 MUH Unu A0ImKHA NPONTH
TeMneparypHas ctabunusauus npu Tpedyemori TemnepaTtype OKpy>kaloLen cpefibl UM AormkHa ObiTb UCMONb-
30BaHa Bblaep)Kka B TeveHWe (HUKCMPOBAHHOTO MPOMEXYTKA BPEMEHM AN TeMNepaTypHOW crabunusauuu
nepea cneaytoLmm UCNbITAaHUEM B YKa3aHHON MOCNEA0BAaTENbHOCTH.

7.1.3 TpeGoBaHus

Ecnun emkocTb npu Toke pa3psga C/3, nonyyeHHas B X0A€ UCNbITaHKUA Ha ware 2.1, Tabnuuya 1, 7.1.2 o1-
nuyaetca 6onee, Yem Ha 5 % OT 3aABNEHHON NOCTaBLLMKOM €MKOCTH Nnpu Toke paspsaaa C/3, To usmepeHHas
npu UCMbITAHUM €MKOCTb MPUHUMAETCA 3a HOMUHAINbHYIO U ByAeT ABNATLCA B AanbHenwem 6a30BoN Benu-
YMHOW AMA onpedeneHns Toka paspsaa, T.e. 3HadyeHue C Ans pacyera Kaxaon BenuunHbl Toka paspsga nC
OyaeT 6a3upoBaTLCs HA eMKOCTHM, 3aMEPEHHON Npu pa3psiae Tokom C/3.

[omkHbl 6bITh 3aPUKCMPOBAHbI CNEAYIOLLME AaHHbIE:

- TOK, HanpsxkeHue, Temnepatypa OW u TeMneparypa okpy»KatoLen cpeabl B 3aBUCUMOCTU OT BPEMEHU
npu Kaxaom paspsgae U nocneayrowem cTaHaapTHOM 3apsiae;

- €MKOCTb Npu paspsage B amnep-yacax (A-u), aHeprua B satr-4acax (Br-u) u cpeaHasa MOLWHOCTL B BaT-
Tax (BT) npu Kaxgom UCMbITAaHWKM Ha pa3paa;

- eMKOCTb Npu 3apsage B amnep-yacax (A-4), aHeprua B Batt-vacax (Bt-4) u cpeaHas MOLHOCTb B BaTTax
(BT) nocne Kaxxaoro ucnbiTaHnA Ha paspaa;

- 9HepreTuyeckas 3aceKTMBHOCTbL NPpU 3apsaae-pa3pse nNpyu KaXaoM UCTbLITAHMK Ha pa3psj;

- 9Heprua paspsiga B BarT-yacax (Bt-4), kak dyHkums C3 npu Kaxaom ucnbiTaHum Ha paspsg (B % ot
HOMWHaNbHOW EMKOCTH);

- KOHeYHoe HanpsbkeHue paspsiia Ans BCeX AOCTYMHbIX TOYEK 3aMepa HanpsHKeHUs! NMpU BCEX UCTbITa-
HUAX Ha pas3pag;

- onpeaeneHHasl B npouecce ucnbitaHuit 6a3osas BenuumHa C/3 Anst pacyeta Toka paspsiga npu BCex
AanbHeNLWnX UCbITAaHUAX.

MpuMevyaHue — [JaHHble MO EMKOCTU UCNOMNb3YIOTCS Jariee Npu pacyeTe yMeHbLUEHNUA eMKOCTU (cM. 7.7.2.6).

7.2 SHeprua U eMKOCTb NPU pasnUYHbIX TeMNepaTypax M ToKax paspsaa

7.21 Uenb

B pesynbrare 4aHHOIO MCMbITAHUS ONPeaensieTcs eMKOCTb NMPU pasnuyHbIX TeMnepaTtypax u npu Tpex
pa3nuYHbIX NOCTOAHHLIX TOKaX paspsaaa. Pa3paa pasnuyHbiMM TOKaMU NPOBOAUTCA NOCNEAOBATENbLHO, 3aTEM
NPOU3BOAUTCA U3MEHEHUE TEMNEPATYPbI OKPYXAIOLLEN CPeAbl U UCTILITAHUSI NOBTOPAIOT MOCNE AOCTUXEHUSA
HOBOrO 3Ha4YeHUa TeMnepaTypsl.

7.2.2 NMopsigok npoBegeHnA UCTIbITAHUA

McnbiTaHns AOMmKHbI ObITH NPOBEAEHBI NO KPaHEN Mepe Npu YeTbIpexX 3HaYeHUsX Temneparypsi (40 °C,
0 °C, munyc 10 °C 1 muHyc 18 °C, ucnbitaHus Npu ;. MOryT GbiTb NPOBEAEHBI MO XENaHuio), NPy ToKe paspst-
nacC/3, 1C, 2C v npu MakcUManbLHOM 3HAa4EHUU TOKA, pa3peLleHHOM NOCTaBLWMKOM (MaKkCMMarnbHOe 3HaYeHue
TOKa COOTBETCTBYET Iy o).

MocnepoBaTenLHOCTbL UCMILITAHUI NpeAcTaBneHa B Tabnuue 2.
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Tabnwu Ua 2 — lNocnefoBaTenbHOCTb UCTLITAHUIA MO ONpeAeneHnto 3HePrun 1 eMKOCTY NpU pa3fnnyHbIX TeMnepartypax
W TOKaXx paspsfa

Lar Mpoueaypa TemnepaTypa ucrbITaHWi
1.1 TemnepaTypHas cTabunusayns te
1.2 CranfapTHbll 3apsag (3C) te
1.3 CTaHaapTHbliA Lumkn (LIC) te
2.1 TemnepaTypHasa cTabunusayms 40 °C
2.2 CrangapTHblid go3apsg (O3C) 40 °C
2.3 Pa3apsg npu C/3 40 °C
3.1 TemnepaTypHas cTabunusauns te
3.2 CrangapTHeblid 3apsag (3C) te
3.3 CrangaptHbiid yukn (LIC) te
4.1 TemnepaTypHas cTabunusauns 40 °C
4.2 CrangapTHblid gosapsg (O3C) 40 °C
4.3 Paspsag npu 1C 40 °C
5.1 TemnepaTypHas cTabunusauns te
52 CrangapTHebli 3apsag (3C) te
5.3 CrangaptHbiid yukn (LIC) te
6.1 TemnepaTypHas cTabunusauns 40 °C
6.2 CranfapTHbll fosapsg (O3C) 40 °C
6.3 Paspapg npu 2C 40 °C
71 TemnepaTypHas cTabunusauus te
7.2 CrangapTHeblii 3apag (3C) te
7.3 CrangapTHbin umkn (LIC) te
8.1 TemnepaTypHas cTabunusauyns 40 °C
8.2 CrangapTHblid gosapsg (O3C) 40 °C
8.3 Pa3pag npn Iy max 40 °C
9.1 TemnepaTypHas cTabunusauns te
9.2 CrangapTHbli 3apag (3C) te
9.3 CrangapTHbin umkn (LIC) te
101 TemnepaTypHas cTabunusaums 0°C
10.2 CrangapTHblid go3apsg (O3C) 0°C
10.3 Paapspg npu C/3 0°C
111 TemnepaTypHas cTabunusayns te
1.2 CraHpapTHblii 3apsag (3C) te
11.3 CrangaptHbin yukn (LIC) te
121 TemnepaTypHas cTabunusauns 0°C
12.2 CrangapTHblid gosapsg (O3C) 0°C

13



FOCT P NUCO 12405-2—2014

[MpodomxeHue mabnuypi 2

LWar Mpoueaypa TemMnepaTypa ucnbiTaHU
123 Paspsag npu 1C 0°C
13.1 TemnepaTypHas cTabunusauus te
13.2 CrangapTHelii 3apag (3C) te
13.3 CranfapTHbli umkn (LIC) te
14.1 TemnepaTypHas cTabunusaums 0°C
14.2 CranfapTHblii gosapsag (O3C) 0°C
14.3 Paspsag npu 2C 0°C
15.1 TemnepaTypHas cTabunusaums te
156.2 CranfapTHbli 3apag (3C) te
15.3 CtaHaapTHbIA yukn (LIC) te
16.1 TemnepaTypHas cTabunusauus 0°C
16.2 CranfapTHblii gosapsag (O3C) 0°C
16.3 Pa3span npn Iy max 0°C
171 TemnepaTypHas cTabunusaums te
17.2 CrangapTHelii 3apsag (3C) te
17.3 CrangapTHbli yukn (LIC) te
18.1 TemnepaTypHas cTabunusauus -10°C
18.2 CraHgapTHblih go3apsag (O3C) -10°C
18.3 Paspsag npu C/3 -10°C
19.1 TemnepaTypHas cTabunusaums te
19.2 CrangapTHelii 3apsag (3C) te
19.3 CraHgapTHbli umkn (LIC) te
20.1 TemnepaTypHas cTabunusaums -10°C
20.2 CranfapTHbli fosapsag (O3C) -10°C
20.3 Paspsag npu 1C -10°C
211 TemnepaTypHas cTabunusauus te
212 CTaHfapTHblii 3apag (3C) te
21.3 CraHgapTHbIf uukn (LIC) te
221 TemnepaTypHas cTabunusaums -10°C
222 CraHaapTHbIA gosapsg (O3C) -10°C
223 Paspsag npu 2C -10°C
231 TemnepaTypHas cTabunusaums te
232 CrangapTHbli 3apsag (3C) te
23.3 CraHfapTHbIf uukn (LIC) te
241 TemnepaTypHas cTabunusaums -10°C
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lpodomxeHue mabnuupi 2

Lar Mpoueaypa TemMnepaTypa MUCMbITAHUA
242 CrangapTHblid gosapsg (O3C) -10°C
24.3 Paspsas npu Iy max -10°C
251 TemnepaTypHas cTabunusayns te
252 CrangapTHbln 3apsag (3C) te
253 CrangaptHbin umkn (LIC) te
26.1 TemnepaTypHasa cTabunusauums -18°C
26.2 CrangapTHblid go3apsg (O3C) -18°C
26.3 Pa3apsg npu C/3 -18°C
271 TemnepaTypHas cTabunusauns te
272 CTaHaapTHbIiA 3apsaa (3C) te
27.3 CrangapTHbliid uukn (LIC) te
281 TemnepaTypHas cTabunusauns -18°C
28.2 CTranfapTHbld fosapsg (O3C) -18°C
28.3 Pa3spsag npu 1C -18°C
291 TemnepaTypHas cTabunusayms te
292 CrangapTHeblid 3apsag (3C) te
29.3 CrangapTHblid yukn (LIC) te
30.1 TemnepaTypHas cTabunusayns -18°C
30.2 CranfapTHbll fosapsg (O3C) -18°C
30.3 Pa3psag npu 2C -18°C
311 TemnepaTypHasa cTabunusaums te
31.2 CrangapTHbli 3apag (3C) te
31.3 CTrangapTHbld umkn (LIC) te
321 TemnepaTypHas cTabunusauyns -18°C
32.2 CranfapTHbin fosapsg (O3C) -18°C
323 Paspsaa npu Iy max -18°C
33.1 TemnepaTypHas cTabunusayns te
33.2 CTranfapTHblil 3apsag (3C) te
33.3 CrangapTHbin umkn (LIC) te
341 TemnepaTypHas cTabunusayms Emin
34.2 CrangapTHblid gosapsag (O3C) tmin
34.3 Paspsg npu C/3 tmin
35.1 TemnepaTypHas cTabunusauns te
356.2 CrangapTHbll 3apsag (3C) te
35.3 CrangaptHbiid yukn (LIC) te

15



rOCT P UCO 12405-2—2014

OkoHYaHue mabnuupi 2

LLlar Mpoueaypa TeMnepatypa ucnbiTaHui
36.1 TemnepaTypHas cTabunvsauus tmin
36.2 CraHpapTHbI fo3apsag (O3C) tmin
36.3 Paspsag npu 1C tmin
371 TemnepaTypHasn ctabunuaauus te
37.2 CraHpapTHbIn 3apag (3C) te
37.3 CraHpapTHbIi uukn (LIC) te
38.1 TemnepaTypHas ctabunusauus tmin
38.2 CraHaapTHbI#A gosapsag (A3C) tmin
38.3 Paspag npun 2C tmin
39.1 TemnepaTypHas ctabunusauus t
39.2 CraHpapTHbiil 3apag (3C) t
39.3 CranpapTtHeli uukn (LIC) t
40.1 TemnepaTypHas ctabunusauma tmin
40.2 CraHpapTHbI fo3apsag (A3C) tmin
40.3 Pa3pag npu /y o« tmin
411 TemnepaTypHas ctabunusauus b
412 CraHpapTHeliA 3apag (3C) t
41.3 CraHgapTHblid uukn (LIC) te

Mpoueaypa craHgaptHoro 3apsaga (3C) npu pasnuyHbIX Temneparypax [OfbkHa COOTBETCTBOBATb
6.2.2.3.

Mpoueaypa craHgaptHoro yukna (LIC) aomkHa cooTBeTCcTBOBaTH 6.2.

BenuunHa Toka paspsga gomkHa ObiTb OCHOBAHA HA 3HAYEHUU HOMUHANBHOW EMKOCTHU, YCTAHOBNEHHOW
nocTaBLUMKoM BaTapeu, U B COOTBETCTBMM C pesynbraTaMu UCMbITaHWii npu Toke, pasHom C/3, npoueaypa
KOTOpbIX onucaHa B 7.1. (OHeprus u eMKOCTb NMpu KOMHaTHOM TemnepaTtype, COOTBETCTBEHHO).

Bce ncnbiTaHna Ha pa3psag AOMKHBI 3aKaHYMBATLCA NO AOCTUXEHUM KOHEYHOTO HanpsKeHua paspsaaa,
YCTaQHOBIIEHHOTO MOCTABLLMKOM.

Mocne paspsiga OU gomkeH ObiTh BblAEpXKaH B COCTOSAHMK NMOKOA He MeHee 30 MUH Unu AOMMKEH NPONTH
TeMneparypHyio crabunusauuio npu Tpebyemoii Temneparype OKpy><atoLlein cpefbl unu AormkHa ObiTb UG-
nonb30oBaHa Bblaepkka B Te4eHne (PUKCUPOBAHHOTO NPOMEXYTKA BPEMEHW ANA TemnepaTrypHon crabunumsa-
Uumn nepes crneayowmm UCTIbITAaHUEM B YKa3aHHOIM NOCeaA0BaTENbHOCTY.

Mpoueaypa ucnbITaHNiA NpU TEMNEPaTYpax okpy>KatoLwen cpeab! &y, (MuHyc 20 °C 2 ¢, = muHyc 40 °C)
B npeaenax wwaros ot 34.1 0o 41.3 sABNseTcs HeoBA3aTeNbLHOM.

MpumevyaHune — CraHfgapTHel go3apsg (O3C) noasonseT fo3apafuTe UCMBITYEMOE YCTPONCTBO A5 KOMMEH-
cauuu BO3MOXHOIA NOTEPW 3HEPrMW NpU TeEMNepaTypHoi cTabunusayum.

7.2.3 TpeGoBaHusa

J[omkHbl 6bITb 3aPUKCUPOBAHbI CREAYIOLLME AaHHbIE:

- TOK, HanpsbkeHue, Temneparypa OU u Temnepatypa okpy>xatowein cpeibl B 3aBUCMMOCTU OT BPEMEHU
npu KaXkaom paspage 1 nocneaylowem CTaHAapTHOM 3apsae;

- €MKOCTb Npu paspsage B amnep-yacax (A-4), aHeprua B Batr-4yacax (Br-4) u cpeaHAa MOLIHOCTL B BaT-
Tax (BT) npu KaXkgoM McnbiTaHUKM Ha paspag;

- €MKOCTb Npu 3apsAge B amnep-vyacax (A-4), saHeprus B BaTT-4acax (BT-4) n cpeaHan MOLHOCTb B BaTTax
(BT) nocne kaaoro ucnbiTaHUA Ha paspsas;

- 9HepreTuyeckas 3pheKTUBHOCTL NPK 3apsaae-paspsaae npyu KaxaoM UCTLITAHUK Ha paspsa;
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- 3Heprusa paspsiga B BarT-yacax (Brt-u), kak pyHkuma C3 npu kaxaom ucnbitaHuu Ha paspsag (8 % ot
HOMMWHANbHON €MKOCTH);

- AnarpaMma pasbpoca HanpsH>KeHUs Ha KaKAOM akKyMYNATOPE Npu AOCTUXKEHUU KOHEYHOTO Hanpsbke-
HUA paspsga CUCTEMbI NMPU KaXA0M UCNbITAHUM Ha pa3spaa.

7.3 MOWHOCTL M BHYTPEHHEe CONpPoTUBIeHue

7.3.1 Uenb

UcnbiTaHns no onpeaeneHnio MOLHOCTU U BHYTPEHHEro CONPOTUBNEHUA NpeaHa3HayveHbl Ana onpe-
AeneHns AMHaMMYeCKMX NapameTpoB MOLLUHOCTH, U3MEHEHUS OMUYECKOro CONPOTMBAEHMA NpU mpoueccax
paspsna v 3apsaa, a Talke HanpskeHA pasoMkHyTon uenu OU kak pyHkuumn C3 u Temnepartypbl B COOTBET-
CTBMU C NPUONMKEHHBIM K PEanbHOCTU PEXUMOM Harpy3ku, NOMYYEHHbIM NPU dKCNsyaTauun TPAHCNOPTHbIX
cpeacTs.

[laHHbIe UCNbITaHUA NPUMEHSAIOTCA K 6aTapeliHbiM 6nokam u cucteMmam.

7.3.2 XapakrepusaLusa MOLWHOCTU UMNYFILCHOIO peXxuma

Llenb aaHHOIO pextmMma — nokasatb MOLWHOCTb UMNYNbCHOTO pa3paaa (0,1 ¢,2¢,5¢,10¢,18¢, 18,1 ¢,
20 ¢, 30 ¢, 60 c, 90 c u 120 ¢), a TaKke MOWHOCTb 3apaga UMNYNbLCHOW pekynepauun (B Tedyenune 0,1 ¢, 2 ¢,
10 ¢ n 20 c) npu pasnuuHbix C3 1 Temnepatypax. Mo npasunam MCNbITaHUIn MCNONb3YETCA NOCTOSAHHAA BENU-
YMHA TOKA, OCHOBAHHAsA HA YCTAHOBMNEHHOW NOCTaBLUMKOM BEMMYMHE MAKCUMAsbHOTO TOKa pa3psaaa B UMNysib-
ce lyp max- M0 cornaiuexuio ¢ norpebutenem ata BennMunHa MoXeT ObiTb yMeHbLUeHa. B cnyyae, ecnu Hanps-
>|<e|-me Ha OU B npouecce paspsga 4OCTUraeT BENMYMHBI KOHEYHOTO HANPSHXKEHUA pa3paaa, TOK AOMKEH ObITb
YMEHbLUEH TakuM 00pa3om, UToObl HanpskeHWe Ha knemmax 6atapeu He A0CTUrano BenUYUHbI KOHEYHOTO
HanpsbkeHus paspsga B Teyedne 120 ¢ umnynbca paspsaaa. Tok UMNyNbCHOTO 3apsaa pekynepauuun 0SKeH
OblTb NMOCTOSAHHBIM, @ €r0 3HAYEHME JOMMKHO PacCYMTLIBATLCA Kak 75 % OT Toka B umnynbce paspaga. B cny-
yae ecnu OU B npouecce 3apsaa A0CTUraeT NpeaenbHOi BEMMUMHBIL HANPSHXKEHUA 3apsaaa, TOK A0IMkeH ObiTb
YMEHbLLUEH Takum 00pa3oM, 4ToObl HanpskeHWe Ha kneMMax 6arapeun He NpeBbILWAano BENUYUHLI NPeaenbHO-
ro HanpshkeHus sapsaa B TedeHme 20 ¢ 3apsaaHOro UMNYNbCca pekynepaumu.

Pexum NCrbITaHNA HAYMHAETCA C UMNYNbCA Pa3psaa TOKOM BENUUUHOM Iy, max> MPOAOIDKUTENBHOCTLIO
18 ¢, ¢ nocneayoUMM UMNYNLCOM 0,75/y, ay B TE4EHNe 102 cu c nocnep.ylomem BbIAEPXXKOW B COCTOAHUM
nokosi B Te4eHue 40 ¢ Ans Toro, YToobI M3MepVITb nonspu3aunMoHHOE CONpPOoTUBNEHKUE akkymynaTopa. lNocne
nepuoaa BbIAEPXKKM NPOM3BOAUTCA 3apsiiHbIA UMMYILC B TedeHue 20 C TOKOM, paBHbIM 75 % OT BErMUMHbI
Iqp,max: ANS ONPEAENEHNs BO3MOXHOCTH pekynepaTuBHoro 3apsiaa. Mocne nmnynica 3apsiaa AomkHa cnejo-
BaTb Bbigepxkka (0Tablx) 6atapeun B TedyeHune 40 c. (BHAYEHUA TOKA U BPEMEHU CM. Takke Tabnuuy 3 u pucy-
HOK 5).

MpumeydaHue — lMpu ucnbitaHmmn BatapeliHblx cuctem BKB nepepaer makcumansHO gonycTumele paboune
npeaens OW, Hanpumep, 3aBucAme oT dakTudecko Temnepatypsl U C3 OW, no wuHe cBA3n, YTo no3sonser o6o-
PYAOBaHWIO WUCMBITATENBHOTO CTEHA@ NOAAEPXKMBATH UCTILITYEMblE YCTPOWCTBA B YKa3aHHbLIX YCNOBUAX 3KCTTyaTaLuu.
Ana ucnbiTanuii GaTtapeliHbix Mofynel NocTaBLUMK NepefaeT Bce HEOOXOAUMbIE 3KCNNyaTaLMOHHbIe orpaHudeHust Ans
OW ans Toro, 4To6bl HAaCTPOUTL OGOpYAOBaHWE UCTILITATENBHOTO CTeHAa ANA noafepxaHua OU B 3afjaHHBIX YCIOBUSIX
aKcMnyaTaLmm.

Tabnuya 3 — PeXUM CHATUA XapaKTEPUCTMK MOLLHOCTH B UMNYyNbCe

MpupocT BpeMeHu, ¢ CymMmapHoe Bpems, ¢ Tok
0 0 0
18 18 Idp,max
102 120 0-75/dp,max
40 160 0
20 180 —0,75/dp'max
40 220 0

Ha pucyHke 5 nokasaH npumep, Koraa MakCUManbHas BeNUYUHA ToKa paspsaa B UMMNYNbCe COCTaBMsAET

Idp max*

Tok paspsiga cuuTaeTcs NONOXMTENbHLIM, A TOK 3apaaa oTpuuarensHeiM. MakcumanbHas BenuumHa

MMNYnNbCa TOKA PaspaAa lyp max ANA CHATUS XapaKTEPUCTUK MOLUHOCTH MMMYNLCHOTO PEXMMAa yCTaHaBnnBa-

€TCSl NOCTABLLUKOM.
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PucyHok 5 — Mpodurnb BEMUYNHBI TOKa NpYU XapaKTepusaLmmn MOLLHOCTU UMNYNBCHOrO peXxuMa
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X — Bpems, ¢; Y — HanpsxeHue MoAgynsa Unu cuctemsl (B kavyecTse npumepa), B

PucyHok 6 — Mpodure BEMNUYUHBI HAMPSHKEHUS NPU XapakTepusaymm MOLLHOCTU UMMYILCHOMO peXuma

MpuMevyaHne — 3Ha4eHUA HanpsKEHUs Ha pucyHKe 6 nNpuBeAeHbl B KayecTBe Mpumepa M oTHocsaTcA Kk Ha-
TapenHoMy BrioKy Unu cucteme. 3HadeHUs HamnpsKeHUs MOryT BapbMpoBaTbCA B 3aBUCMMOCTU OT 3IEKTPOXUMNHECKOH
cuctemel 6aTtapeun, Temnepatypsl, C3 U T. 4.

3Ha4yeHWs1 MMKOBOW MOLLHOCTU, MOLLHOCTM peKynepaTUBHOIO 3apsiia U CONPOTUBIIEHUS], HANPSXXEeHUe U
TOK Ha knemmax 6arapeu AOMKHbI U3MEPATLCA B MOMEHTbI BPEMEHMU, YKa3aHHbIe B Tabnuue 4.

Ecnu ucneiratensHoe o0opyaoBaHWe HE NO3BOMAET U3MEPUTb TOK C HEOOXOAUMOM TOUHOCTbIO B MpPO-
MEXyTKke BpeMeHu He 6onee 100 MC nocne usMeHeHust Npodpuns Toka, pac4eT MOLLHOCTM U CONPOTUBNEHUA
B JaHHOM LUare UCnbiTaHW He NPOBOAUTCS.
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Ta6nuuya 4 — MaMepsieMble 3Ha4YeHUA HaNPsHKEHUS 1 Toka

Bpe(")"’" ¢ Benu4uHa Toka HanpsxeHue Tok
0 0 Up lo
0,1 Jaip max Yi h
2 l4p,max Yz L

5 Idp,max Ys s
10 Jaip max Ys 4
18 lap max Ys s
18,1 0,75/ 4o max Ys s
20 0,75/4p max Uy l
30 0,75/ 4o max Ys s
60 0,75/ max Ug fo
90 0,75/ 4o max Ug ho
120 0,75/4p max Un i
160 0 Uy l2
160,1 ~0,7545 max Uis I3
162 =0,75/ 40, max Uiy ha
170 =0,75/ 40, max Uis hs
180 =0,75/45, max Uss le
220 0 Uy7 h7

,D,anee 3Ha4YeHna conpoTuBNeHMA N MOLLHOCTU AOJDKHbI ObITb paccynTaHbl B COOTBETCTBUN C Tabnmn-
uen 5.

Tabnwuya 5— Pacyer conpoTMBEHNS N MOLLHOCTH

BenuunHa PacyeTHaa dpopmyna At c
ConpoTtusnexue npu paspsage 0,1 ¢ Rio 1s,dch = (Ug— Uiy 0,1
ConpoTuBneHue npu paspsage 2 ¢ Ri23,dch =(Uy— Uy), 2
Conpotuenerue npu paspsage 5 ¢ Riss dch = (Ug— Us)ll3 5
Conpotusnenue npu paspsge 10 ¢ Ri10s.dch = (Ug— Ugllly 10
ConpoTusneHune npu paspsge 18 ¢ Ritgs,deh = (Ug— Us)/ls 18
ConpoTuBneHue npu paspsge 18,1 ¢ Rits.1s.dch = (Ug— Ul lg 18,1
ConpotusneHue npu paspsage 20 ¢ Ri203,dch = (Ug— Up)il7 20
Conpotusnexue npu paspage 30 ¢ Rizos.dch = (Ug— Ug)llg 30
ConpoTusneHue npu paspsge 60 c RiGOS,dCh = (Ug— Ugllg 60
ConpoTusneHune npu paspsge 90 ¢ Rigos,ach = (Vo — U110 90
ConpoTtueneHue npu paspsage 120 ¢ Ri1203,dch = (Ug= Uiy 120
Ob6Lee conpoTuBneHune nNpu paspsage Rigen = (Ui = Uiy 40
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OkoH4YaHue mabnuupl 5

BenuuuHa PacueTHas copmyna At c
ConpoTuenexue npu 3apsge 0,1 ¢ Rio1s.cha = (U1a— Uga)lly3 0,1
ConpoTuenexue npu 3apsge 2 ¢ Rizs.cha = (Ut — Ugglll4 2
Conpotusnenue npu 3apsge 10 ¢ Ritoscha = (U12— Uss)is 10
Conpotusriexune npu sapsge 20 ¢ Rinos cha = (U12— Ul 20

ObLuee conpoTuBeHne Npu 3apage Richa = (U= Us7)47 20
MoluHocTs npu paspsge 0,1 ¢ Po.1c.deh = Urh 0,1
MoLyHocTk Npu paspsge 2 ¢ Pocdch = Uyl 2
MotHocTe npu paspsige 5 ¢ Pioc,ach = Us s 5
MouiHocTb npu paspsige 10 ¢ Pigc.ach= Usly 10
MolLHocTs npu paspsiae 18 ¢ Pygc.deh = Us'ls 18
MouyHocTb npu paspsae 18,1 ¢ Pioc.deh = Us'ls 18,1
MouHocTb npu paspsae 20 ¢ Py 8c,dch = us1l; 20
MowHocTb npu paspsige 30 ¢ Pigc.ach= Ug'ls 30
MolLHocTb npu paspsae 60 ¢ P10c,dch = Uglg 60
MollHocTs npu paspsae 90 ¢ Pygedch = U100 90
MouHocTb npu paspsge 120 ¢ Pigedch = U111 120
MotyHocTb npu 3apsige 0,1 ¢ Po1ccha= U1s 3 0,1
MolLHocTe Npu 3apsge 2 ¢ Pac.cha = Y1414 2
MolyHocTe npu sapsge 10 ¢ P1oc.cha = U1s1s 10
MolHocTe npu 3apsge 20 ¢ Pagc.cha = U1616 20

Hanps»keHne oTKpLITOro KOHTypa Upey = Uq7 —

7.3.3 Mopsanok npoBeAeHUA UCNbITAHUNA

WcnbiTaHns AomkHbl BbITb NpoBeAEHbI NPK LLIECTU pasnuyHbIX Temnepatypax (40 °C, t, 0 °C, munyc
10 °C, MuHyc 18 °C 1 muHyc 25 °C), C3 npu 3TOM JOMXKHA HAXoAMTLCA B AnanasoHe ot 90 % o 20 %, npu-
HUMas nocnegoBaTenbHO CneayrLme AMCKpeTHble 3HadeHna: 90 %, 70 %, 50 %, 35 % u 20 %), npuyem no-
crnegHee 3HadeHue cteneHu 3apskeHHocTu (20 %) AOMKHO ObITb MCMONL30BAHO TOSBLKO B TOM Crlyyae, ecnu
MaKkcuManbHbIn Tok pa3psga OW He 6onee BennunHbl 5C, 4To6bI M36EXaTh rMyGOKOro paspsaaa UCMbITYEMOro
yCTpoiicTBa.

[o Hayana ucnbITaHUA NPU KaXKAOM U3 YCTaHOBMEHHBLIX 3Ha4YeHuin Temnepatypbl O AormkeH NpownTu
NpeaBapuTEnLHY0 NOATOTOBKY Npy f, B COOTBETCTBUM C TpeGoBaHMAMM TemnepaTypHoi ctabunusauum, npu-
BeeHHbIMU B 5.1 C nocneayioLlein npoueaypoi ctaHaaptHoro 3apsga (3C), kak onucaHo B 6.2.2.3, a Takke
cTaHaaptHbin umkn (LUC) B cooTBETCTBUM C 6.2.

Hanee O gomkeH ObITb NOATOTOBAEH NPU TPeOyeMOM 3Ha4YEHUN TeMNepaTypbl UCNbITAHUA B COOTBET-
CTBUM C TpeboBaHuAMU TEMNEPATYPHONW cTabunu3aumm, npuBeaeHHbIMU B 5.1, C nocneayioLen npoueaypon
cTangaptHoro 3apsaa (38C), kak onucaHo B 6.2.2.3. Mpoueaypa CTaHAapTHOro 3apsiga Heobxoauma, YTo6bl
npusect O k 100 % C3 npu TpebyeMOM 3HAYEHUN TEMNEPATYPLI UCTILITAHUI Nepen CHATUEM XapakTepu-
CTUK MOLLHOCTM B UMNYIbCE.

Ha cneaytoLlem atane nonHOCTLIO 3apskeHHbIi OW gomkeH nozBeprHyTeCA paspsaay npu Toke C/3 Ao
C3 90 % u nocneaylowei BblgepxKKe B TEYEHUE He MeHee 30 MUH.

MpumevyaHnune — Paspag anutensHocTero 108 ¢ npu Toke C/3 npuBeaeT K cHuxeHnto C3 Ha 1 %.

3arem Heobxo4MMO NPOBECTU CHATUE XapaKTEPUCTMK MOLLHOCTU B UMMYILCE B COOTBETCTBUMU C 7.3.2.
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Joctmxenue cneayowwei C3 (70 %, 50 %, 35 % 1 20 %)) nposoautcs nytem paspsga Tokom C/3 ¢ no-
cneaylowmMm 30-MUHYTHLIM NEPUOAOM BbIAEPXKN. 3aTeM, AN KKAOTO U3 3Ha4YeHWit C3 NPOBOANTCS GHATHE
XapakTepucTMK MOLLIHOCTU B UMNYJSIbCE B COOTBETCTBUN C 7.3.2.

MpumeyaHue — MNpu pacyete BpeMmeHu paspsiga npu Toke C/3, Heobxogumoro Ansi AOCTUXeHUsI Tpebyemoit
BENUYMHBLI CTEMEHN 3apsDKEHHOCTM CREAyHoLLero Lara, Heo6XxoAUMO yuuTbIBaTb KOMMYECTBO arieKTpudecTea, AY, OTo-
6paHHOro B TeMeHUe NpeAbiAYLLEero UCMbITaHNs XapakTepusaLmu MOLLHOCTH.

M0 OKOHYAHUM UCNBITAHUA MO XapakTepu3auun UMMNyNbLCHOM MOLHOCTU npu 20 %-0M ypoBHe C3, gon-
>KEeH ObITb BbIMOMHEH CTaHAapTHbIN 3apag (3C).

OcyuuecTBneHne BbIGOPKM AaHHbIX, 0COGEHHO ANA HanpsbkeHusa u Toka OU, JOmKHO ObITb BbINOMNHEHO
CO CKOPOCTbIO CHATUSI, COOTBETCTBYIOLLEN UCMNONb3YEMOMY NPOGUIO, ONMMCAHHOMY Ha pUCYHKe 6 1 B Tabnu-
ue 4. Tpebyetca MuHUMYM 10 TOMEK UBMEPEHUSA HA OAHY CTYNEHb NPOduns.

Moapo6HOe onucaHMe NOCnea0BaTENBHOCTM STANOB UCMbITaHWI NpuBeAeHO B Tabnuue 6.

Tabnuya 6 — MocnegoBaTenbHOCTL 3TANOB UCTBITAHWI NO ONPEENeHno MOLLHOCTU U BHYTPEHHEro CoNpoTUBREHNS

Ne wara Mpoueaypa TemnepaTypa UCTbITaHWNA
1.1 TeMmnepatypHas ctabunusayms te
1.2 CranpapTHblii fo3apsag (O3C) te
1.3 CraHpapTHbIit uukn (LIC) te
2.1 TemnepatypHas ctabunusayums te
22 CranpapTHelii gosapsag (O3C) te
23 CHATUE XapaKTepPUCTUK MOLYHOCTY B UMMYSIbCe te
24 CranaapTHeli 3apsg (3C) te
31 TeMnepaTypHas cTabunusayms te
3.2 CrangapTHbiil gosapsag (O3C) te
3.3 CraHaapTHblil uukn (LIC) te
4.1 TeMnepatypHas ctabunusayms 40°C
4.2 CtaHaapTHeIl fosapsg (A3C) 40°C
43 CHATUe XapaKTepUCTUK MOLHOCTU B UMNYNbCe 40°C
4.4 CraHaapTHbIii 3apsag (3C) 40°C
51 TemnepatypHas crabunusayua te
5.2 CraHgapTHblil gosapag (O3C) te
53 CraHpaapTHblii uukn (LIC) te
6.1 TemnepatypHas ctabunusauyus 0°c
6.2 CraHpapTHbiil gosapag (O3C) o0°c
6.3 CHATUe XapaKTepucTUK MOLYHOCTU B UMNYNbCe o°cC
6.4 CraHpapTHbI 3apsag (3C) 0°c
71 TeMnepatypHas cTabunusauyus te
7.2 CraHpapTHbiil gosapsag (A3C) t
7.3 CraHaapTHbiih uukn (LIC) te
8.1 TeMnepartypHas crabunusauyus -10°C

D MNpn Hanuuum BoaMoxHOCTH.
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OxkoH4aHue mabnulipi 6

Ne wiara Mpoueaypa TemnepaTypa ucnbiTaHuin
8.2 CraHpapTHblid go3apsg (O3C) -10°C
8.3 CHATUe XxapaKTepMCTUK MOLLHOCTU B UMNYNbCe -10°C
8.4 CraHpapTHbli 3apsag (3C) -10°C
9.1 TemnepatypHas ctabunusayus t
9.2 CraHaapTHbliA go3apsg (O3C) t
9.3 CraHgapTHbliA yukn (LIC) t
10.1 TeMmnepatypHas crabunuaauyus -18°C
10.2 CraHpapTHbliA go3apsg (O3C) -18°C
10.3 CHATUe XxapaKTepMCTUK MOLLHOCTU B UMMNyNbCe -18°C
10.4 CraHgapTHbli 3apsag (3C) -18°C
11.1 TemnepatypHas ctabunusayus te
11.2 CranpaapTHeli go3apsag (O3C) t
1.3 TemnepaTypHasa cTabunusayus t
12.1 TemnepaTypHas cTabunusayus -25°C
12.2 CraHpapTHelih gosapsg (A3C) -25°C
12.3 CHATHe xapaKkTepuCTUK MOLLHOCTU B UMMNYyNbCe -25°C
12.4 CrangapTHblii 3apsag (3C) -25°C
13.1 TemnepaTypHas ctabunusaums te
13.2 CraHfgapTHbli aosapsaa (A3C) te
13.3 CraHgapTHbli uukn (LIC) te
14.1 TemnepaTypHasa ctabunusauna te
14.2 CranpapTHblid ao3apsg (O3C) te
14.3 CHSATHE XapaKTepMCTUK MOLLHOCTHU B UMNYNbCe te
14.4 CraHaapTHbli 3apsag (3C) te

Mpoueaypa craHaapTHoro 3apsaa (3C) npu pasnuuHbIX Temneparypax AOSMKHA NPOBOAUTLCH B COOT-
BeTCTBUM € 6.2.2.3.

Mpoueaypa ctanaaptHoro yukna (LIC) aomkHa NnpoBoAUTLCA B COOTBETCTBUM C 6.2.

Bce ucnbiTaHuA Ha pa3psag A0SHKHbI ObITb OFPaHNYEHbl AOCTUXEHUEM KOHEYHOTO HaNpPshKeHWs paspaaa,
YKa3aHHOro NOCTaBLLUMUKOM.

MpumMmevyaHune — CraHaapTHblil ao3apag (A3C) nossonsaeT BocnonHWUTL 3apag OU Ana KoMNeHcauuu BO3MOX-
HbIX NOTEPL 3HEPrUM NpU TemnepaTypHOi cTabunusayuu.

7.3.4 Tpe6oBaHus

C ucnonb3oBaHuemM opMyn, NPUBEAEHHBIX B 7.3.2, AOMKHbI ObITb NONYYEHbI CNEAYIOLLME AAHHbIE:

- NUKOBasA MOLLHOCTL pa3spsgasa0,1¢,2c¢,5¢,10¢,18¢, 18,1 ¢, 30 ¢, 60 c, 90 ¢c u 120 ¢ kak pyHKLMA
C3 u Temneparypel;

- pekynepatuBHasi MOLLHOCTb ANA UMNYNbCOB AnuTensHocTbio 0,1 ¢, 2 ¢, 10 ¢ u 20 ¢ kak dyHkuus C3
U TEMMNEepaTypbl;

- 3Ha4YeHusa CONPOTUBIEHUA NPU paspage umnynbcamu grmtensHocToto 0,1¢,2¢,5¢,10¢,18¢, 18,1 ¢,
30 ¢, 60 ¢, 90 c 1 120 ¢ kak yHkums C3 u Temneparypsl;
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- 3Ha4YeHUs CONPOTMBIEHUA NPU 3apsae umnynscamu AnutensHocTelo 0,1 ¢, 2 ¢, 10 ¢ u 20 ¢ Kak yHk-
una C3 n Temneparypesl;

- HanpspkeHue pasoMKHYTOW Lenu Kak doyHkuma C3 u Temneparypsl;

- OTKIOHEHME AaHHbIX OT NEPBOTO U NOCNEAHEr0 UCTbITAHWA NPK f,, NPU HaNU4MK;

- Temneparypa UCnbITYyeMOro yCTPOWCTBA B NPOBOAUMBIX UCTILITAHUSIX B 3aBUCMMOCTU OT BPEMEHMU;

- eCrnu BO3HMKana HeobxoAMMOCTb YMEHbLUUTL TOK 3apsja unu paspsiga u3-3a orpaHu4eHuid, Bbi3BaH-
HbIX AOCTUXEHUEM NpeerbHbIX HANPSXKEHUNA, PACYETHbIE 3HAYEHUSA BHYTPEHHEro COnpOTMBNEHUST AOIMKHbI
ObITb YETKO BblAENEHbI B NPOTOKONE UCMbITAHWUI 1 B TAONULE AAHHBIX.

7.4 SHepreTuyeckasn 3pPeKTUBHOCTb NpU GLICTPOM 3apsaae

7.41 Uenb

Llenbto ncnbitaHunii no onpeaeneHuto aHepreTudeckon apdpekTMBHOCTM nNpu GLICTPOM 3apsiae SBMSETCA
onpeaeneHve noseaeHus DatapenHon cMcTeMbl U APDEKTUBHOCTU UCMONb3OBAHUA SHEPTMU NPU PA3NNYHbIX
TOoKax ObICTpOro 3apsaa. [Ana BbICOKOIHEPreTUHECKOro NPUMEHEHNA 9PDEKTUBHOCTL UCNONb3OBAHUSA SHEP-
rMu npu ObICTPOM 3apsage ans 6ataperiHol CUCTEMbl UMEET CYLLECTBEHHOE BrnusiHue Ha obLyto adhdekTus-
HOCTb TPAHCNOPTHOrO CPEACTBA.

[aHHbIe UCNbITaHUA NPUMEHAIOTCA K BaTapeliHbiM CUCTEMAaM.

7.4.2 Mopaagok npoBeAeHUA UCNbITAHUN

McnbiTaHna 6atapenHoil cucTeMbl A0MKHbI ObITh NPOBEAEHBI NPK CREAyOLWMX TeMmneparypax: £, 0 °C,
tiin ¥ TPEX TOKaxX ObICTporo 3apaaa 1C, 2C u [ 4, [OCne TeMneparypHoi crabunusauum 1 npeasapuTens-
How noarotoBkn OW no crangaptHomy uukny, OW cHavana paspskaloT CTaH4apTHbIM paspsgom, COnpoBO-
XOAeMmbiM B crieaylolemM ware GbiCTPbIM 3apsaAoM C HadarnbHbiM TOkoM 1C, 2C u [ ., Pexum 3apsaaa,
BEMYMHA MaKCUMarbHOro ToKa 3apsiaa /., MUHUManbHas Temnepartypa okpyxatoLen cpeibl f ., A0MKHbI
COOTBETCTBOBAaTbL TPEOOBAHUAM, MPEAOCTABIEHHBIM NMOCTABLUMKOM.

MocneaoBaTenbHOCTL UCTIbITAHUIA NpeacTaBneHa B Tabnuue 7.

Tabnwuuya 7 — lNocnefoBaTenbHOCTb UCTBITAHUIA SHEPreTUYecKoi adpeKTUBHOCTMU Npu OLICTPOM 3apsie

Ne wara Mpoueaypa TemnepaTypa UCTbITaHUA
1.1 TemnepaTypHasn cTabunusayums t
1.2 CraHpapTHblil 3apsag (3C) t
1.3 CranpapTHbli uukn (LIC) t
21 CranpapTHblii pa3psag (PC) t
22 BoicTpbiit 3apsaa npu 1C t
23 Mepuopa solaepxkn 60 muH npu HPL| knacca B t
2.4 CranpapTHbli Lukn (LIC) b
25 CranpapTHblih pa3psag (PC) b
26 BoicTpbiit 3apsaa npu 2C te
2.7 Mepuopa soiaepxkn 60 muH npu HPL| knacca B t
2.8 CraHpapTHbit umkn (LIC) t
29 CranpapTHblih pa3psag (PC) te
210 BbICcTpbif 3apsa NPY /g may te
211 Mepuopa soiaepxkn 60 muH npu HPL| knacca B t
3.1 CraHpapTHbln umkn (LIC) t
32 TemnepaTypHas ctabunusauums o°cC
41 CranpapTHblii pa3psag (PC) o°cC
42 BelicTpbiit 3apsaa npu 1C 0°C

23



rOCT P UCO 12405-2—2014

OkoHYaHue mabnuupi 7

Ne wara Mpoueaypa Temnepatypa UcnbiTaHnn
5.1 TemnepaTypHas ctabunusauus te
52 CTtaHgapTHbli gosapsag (O43C) te
5.3 CraHgapTHblin ymkn (LIC) te
5.4 TemnepaTypHas ctabunusauus 0°C
6.1 CTtaHgapTHblin paspsag (PC) 0°C
6.2 BbicTpblil 3apag npu 2C 0°C
71 TemnepatypHasa ctabunuaauus te
72 CranpapTHblii gosapsg (43C) te
7.3 CraHgapTHeln umkn (LIC) te
7.4 TemnepatypHas ctabunusauus 0°C
8.1 CTtaHgapTHblid paspsag (PC) 0°C
8.2 BoICTpbIf 3apsif npy /e oy 0°C
9.1 TemnepaTypHas ctabunusauus te
92 CTtaHgapTHbln go3apsag (43C) te
9.3 CTtaHgapTHblid ymkn (LIC) te
9.4 TemnepatypHasa ctabunuaauus tmin
10.1 CraHpapTHbeln paspsag (PC) tmin
10.2 BhICTpbIN 3apag NPy /g ay tmin
111 TemnepatypHas ctabunusauus te
1.2 CTtaHgapTHbl gosapsag (43C) te
11.3 CraHpgapTHelin umkn (LIC) te

Mpoueaypa crangaptHoro 3apsga (3C) nmpu pasnuyHbiX Temnepatypax AOSfhKHa COOTBETCTBOBATb
6.2.2.3.

Mpoueaypa cradgaptHoro uukna (LIC) gomkHa cooTBeTcTBOBaTH 6.2.

Bce ucnbiTaHus Ha paspsag AOMKHbI 3aKaHYMBaTLCA MO JOCTUXKEHUM KOHEYHOTO HanpshKeHUs paspsaa,
YCTaHOBNEHHOTO NOCTABLLUKOM.

Bce ncnbitaHmsa Ha BbICTPLINA 3apsa AOMKHLI COOTBETCTBOBATL 3HAYEHUSIM NMapameTpoB, YCTAHOBMEH-
HbIM MOCTaBLUMKOM UM AOMMKHbI NPEpPbIBATLCSA MO AOCTMKEHMIO UX NPEAENbHbIX 3HAYEHWA.

YacroTa oCyLLeCTBNEHMS ONpOca AaHHbIX BO BPEMSA UCNbITAHUI A0MKHA ObITb < 50 MmcC.

PaccunTarb 9HeproapMeKTUBHOCTb ANA CNEAYIOLLMX U3MEHEHUN CTENEHN 3apskeHHOCTU ACS:

oT C3 npu OKOHYaHUM UCMbITAHWI HA pa3paa Ao onuxkariwen C3, OKPYrNEHHOW A0 AECATH, N KaKaoro
nocneaytowlero ysenuyeHmsa C3 Ha 10 % go ypoHa C3 npu npepbiBaHumM BbICTPOro 3apsaaa,

oT kaxgow C3, okpyrneHHoro 4o 10 nocne 3aBepLUeHMsa UCTILITAHWUS Ha paspag 40 KaK4oro nocneayto-
wero yeenuyeHna C3 Ha 10 % ao ypoBHA C3 npu OKOHYaHUK BbICTPOro 3apsaa,

Ha OCHOBE BENUYUH HAMPSDKEHUN U TOKOB, U3MEPEHHBIX MPU UCMBLITAHMAX ANA KAXKAO0r0 CTaHAApTHOro
paspsiga u nocneayiowero 6bICTporo 3apsga.

Ons pacyera UCKOMOTO 3Ha4YEeHUA IHEProaPPEKTUBHOCTU, %, UCNONBb3YIOT CReayoLLY OPMYIy:

[hox iy dt

thay ~  'paspsga’

n= f
=

100. M

u- /aapﬂ.qa ’

dt
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7.4.3 Tpe6oBaHus

JomxHbl ObITb 3ahMKCUPOBaHBI CrieayloLme AaHHble:

- TOK, HanpsbkeHue, Temneparypa OU u TeMnepaTypa OKpy>XaloLLei cpeabl B 3aBUCUMOCTH OT BPEMEHU
npuv KaXxaom paspsge u nocnegyioem 6bICTPOM 3apaae;

- MKOCTb Mnpu paspage B amnep-yacax (A-4), aHeprua B Bart-yacax (Br-4) u cpeaHaa MOLWHOCTL B BaT-
Tax (BT) npu kaxxaoM UcnbITaHUKM Ha paspsag;

- €MKOCTb Npu 3apsae B amnep-yacax (A-4), sHeprus B BaTT-yacax (B1-4) U CpeaHAs MOLHOCTL B BaTTax
(BT), nocne kaxgoro ucnbiTaHWA Ha pa3psa;

- E, BCEX AOCTYNHbIX TOYEK U3MEPEHUS HANPSHKEHUS HA BCEX aKKyMynsTopax Usaenusa AnA BCeX Bbl-
NONMHEHHbIX UCTILITAHUAX HA pa3psaa;

- 9HepreTuveckas 3PEeKTUBHOCTb AN yKa3aHHbIX AC3 AnA KaXXgoro MCNbITaHuA CTaHAAPTHLIN pas-
pAn-ObICTPbINA 3apaa.

7.5 YMeHbweHne CTeneHn 3apsnkeHHOCTU (camopaspaa) 6e3 Harpysku

7.5.1 Uenb

Llenbio AaHHbIX UCNLITAHUI ABNAETCS U3MEPEHUE YMEHbLUEHUA C3 GaTtapeiiHol CUCTEMbI B TOM Cnyyae,
€CInU OHa He UCNONb3YETCA B TEYEHUE ASIUTENbHOrO Nepuoaa BpeMeHn. Takue UCMNbITAaHUA COOTBETCTBYIOT
Cryyalo, KOra TPaHCNOPTHOE CPEACTBO HAXOAUTCA B peXxMMe napkoBku 6e3 nogsapsaa B Te4eHUEe anuTesb-
HOrO MepuoAa BpeMeHu W, cneaoBarenbHo, GatapenHas cuctema He MOXeT ObiTb NOCTaBsieHa Ha 3apsa.
YMeHbLieHue C3 6e3 Harpy3sku, ecnu 310 UMeeT MeCTO, MOXET ObiTb 06YCnoBNeHO caMopaspaaoMm, KOTOPbLIN
00OBbIYHO 3aBMCUT OT BPEMEHMU, UIN e APYIMMU NPOLIECCAaMU, BbI3bIBAIOLLMMMW NOCTOSAHHOE UMW HEMOCTOSAHHOE
yMeHbLueHue C3.

[laHHbIE UCNBITAHUA NPUMEHSIIOTCS TOMbKO K BaTapenHbiM cucTeMam.

7.5.2 Nopapok npoBeAeHNs UCNbITAHUIA

YMeHbwenue C3 6e3 Harpy3ku JOIMKHO U3MEPATLCA HA MOMHOCTLIO YKOMMMEKTOBAHHOW U NOMHOCTbIO
patoTtocnocobHoli 6ataperiHoi cucteme. Heobxoaumo obecneunts anektponutaHuem BKB ot Bcnomoratens-
HOrO UCTOYHKKA SHEPrUKM (Hanpumep, HanpsbkeHueM 12 B NOCTOAHHOTO TOKa) ANSA TOr0, YTOObI UMETH BO3MOX-
HOCTb KOHTPONMPOBAaTb HeobxoanMble yHKLMKU BaTapen B TEUEHME NEPUOAA BbiAePXKKW, HanpumMep:

- GanaHcMpoBKY akKyMynsTOpPOB BaTtapeiHol CUCTEMBI;

- nepuoguyeckoe BknoyeHne bKb.

YMeHbLueHne C3 6e3 Harpyskum NoMumMo HeEM30eXxHON COCTaBNAIOLLEN caMopa3paaa CaMmx akKyMynsTo-
pOB JOJKHO BKIOYaTh NtoOble BO3MOXHbIE NapasuTHble unu pyHKLMOHANbHbIE pa3psiAHble COCTaBNSAOLME,
BO3HUKAIOLLME B Cxeme GanaHCMPOBKM akKyMYNsSiTOPOB.

YpoBeHb yMeHblueHnss C3 6e3 Harpy3ku BaTapeiiHoli CUCTEMbI JOIMKEH U3MEPSITLCA B TEYEHUE TPeX
Pa3nMyHbIX NEPUOA0B BPEMEHU BbIAEPXKKM U NPU ABYX PA3MMYHBIX 3HAYEHUSIX TeMnepaTtypsl. barapeliHas cu-
cTemMa formxkHa ObiTe npueedeHa k 100 % C3 crangaptHbim Luknom (LC), a 3atem ocTaBneHa ¢ pasoMKHYTON
Lenbio B TEHYEHUE onpeaeneHHoro spemenun. BKB aomkeH 6biTb B COCTOSHUMM OCYLLECTBNATL (OYHKLUM yrnpaB-
neHns (Hanpumep, GanaHCMPOBKA akKyMynATOPOB M NEpUOAUYECKOE BKOMeHNe). [ocne nepnoaa BblAEPXKKM
AomkeH ObITb onpeaeneH ocTaswwmMicsa yposeHb C3 paspanom npu senuduHe Toka C/3 u f,.

UcnbiTaHua fomkHbl ObiTb NpPOBeAeHbl B KamMepe C aBTOMaruyeckuM nojgepkaHueM Temneparypbl
npu 3aaHHbIX 3Ha4YeHusAX. [lepen kaxabiM UcrbiTaTesibHbIM LIMKNOM NpU KOHKPETHON Temnepatype 6atapes
JOmkHa ObITb BblgepKaHa npu Temneparype UCMbITaHU He MeHee 12 4. 3To Bpems MOXHO COKpPaTuUTb, Npu
YCNOBWU, €CNN AOCTUTHYTA TEMNEpaTypHas ctabunusauus u pasHuLa TemnepaTyp Mexay OTAeNbHbIMU aKKy-
MynsTopaMmu B TedeHue 1 4 He npesbilaet 4 °C.

Temnepatypsi: fyn40c°cC.

CTaHaapTHbIA LUKN: Ons Toro, ytobbl 06ecneunTb NPOBEAEHUE KaXKOOro UCMbITaHUA GatapeiiHoii
CUCTEMbI NMPU OAUHAKOBbIX HaYanbHbIX YCNOBUSIX, NEPE KaXAbIM UCTIbITAHUEM
AomkeH 6biTb npoBeaeH LIC B cooTBeTcTBUM C 6.2.

Pexxum paspsiaa: Mocne BbinonHenus LIC GatapeiiHyto cuctemy TpebyeTcs He paspsiaTtb, Be-
nuymHa C3 gomxkHa 6biTe 100 %. Mo cornalueHuto mexay nocTasLUMKOM W Mo-
Tpebutenem BennynHa C3 MOXET ObITb CHUXKEHA U B 3TOM cny4yae baTtapeiiHas
cucTema nocne BbIMOMHEHUA CTaHAAPTHOMO LMKNa A0MKHA OblTh paspsiKeHa
npu BenudunHe Toka C/3 4o cornacoBaHHo BeNUYnHbl C3.
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MNepnoa BblAe PXKKu: 48 4 (2 oHsA), 168 4 (7 gHei) n 720 4 (30 gHein).
[ononHutensHas JononHutensHoe norpebnexnne sHeprum (Hanpumep, 12 B NOCTOSIHHOrO TOKa)
3MEeKTPOSHEPrUs: ans BKB u, B cnyyae HeoBGxX0AMMOCTMH, ANS APYrMX 3NEKTPOHHbLIX YCTPOMCTB

GaTapeiHon CMCTeMbl AOMKHbI U3MEPATLCS HEMPEPLIBHO B BatT-yacax (BT-u)
Ha MPOTSHKEHUN KAXKOOr0 Neproaa BblASPXKU.

MpumedyaHue — UcnbiTaHWA MOryT ObiTb BEIMOMHEHEI NocnegoBaTenbHO ¢ ogHUM OU unu naparnnensHo ¢ He-
ckonekumun OU.

7.5.3 NMocneaoBaTenibHOCTb UCMbITAHUMA
a) MocnenosarensbHOCTL NPOBEAEHWS NEPBOTo 3Tana UCMbITaHUIA (MpW BblAEPXKKE Nnpu £) npuBeaeHa B
Tabnuue 8.

Tabnuuya 8 —TlocnegosaTensHOCTb UCMBITAHWA Ha cHXKeHne C3 6es Harpyaku npu b,

Ne wiara Mpoueaypa T:g:.:f::zga
1.1 TemnepaTypHas cTabunusaums te
1.2 CraHaapTHeIiA 3apsag (3C) te
1.3 CraHgapTHbli uukn (LC) te
1.4 Meprog BeIGEPXKKM C pasOMKHYTON Lienbio HanpsKeHUs Knacca B B TeveHne 48 4 te
1.5 CraHgapTHbli yukn (LC) te
1.6 [Meprog BblgepxKU C pa3oMKHYTOI Lienbio HanpsxeHus knacca B B TeqeHune 168 4 t
1.7 CraHgapTHbli yukn (LC) te
1.8 Mepuop BLIAEPKKN C pa3OMKHYTON Lienbio HanpsxeHusa knacca B B TedeHne 720 4 t
1.9 CrangapTHbli Lukn (LIC) t

Bce ucnbiTaHus Ha pa3psag AOMDkHbI ObITb OrpaHUYeHbl JOCTMXKEHUEM KOHEUYHOTO HanNpshkeHus paspsaaa,
YKa3aHHOr0 NOCTaBLUUKOM.

MpumevyaHune — OcTaTtovHas eMKOCTb DyfeT M3aMepATbCA Npu BbiNonHeHuu waros 1.5, 1.7 n 1.9 Bo Bpems
cTanfapTHoro paspsaaa (PC), koTopblii ABMAeTCA NepBoi YacTbio cTaHaapTHoro uukna (LIC) npu AaHHBIX UCNbITAHUAX.

b) nocnegoBaTtenbLHOCTL BTOPOrO 3Tana UcnbitaHui (Npu euigepxke npu 40 °C unu GonbLei, cornaco-
BAHHOMW MeXy NOCTaBLUMKOM M NoTpebutenem) npuseaeHa B Tabnuue 9.

Tabnuya 9 — lNocnegoBaTenbHOCTL UCMbITAHUIA Ha cHUXeHWe C3 6e3 Harpysku npu Temnepatype 40 °C (unu 6onb-
wen)

o Temnepatypa
Ne wara MpoLeaypa ncnbiTaHWM
21 TemnepaTtypHas cTabunuaauus t
22 CranpapTHbIii 3apsag (3C) t
23 CranfapTHbli yukn (LIC) t
24 Mepunop BbIAEPXKKU C pa3OMKHYTOI Lienbio HanpspKeHWs knacca B B TeveHune 48 4 40°C
- pvoa Belaep: p yTou Ly p (M Bbiwe)
25 TemnepaTypHas cTabunusauus t
2.6 CranpapTHbiiA yukn (LIC) t
o]
27 Mepuopa BbIAEpPKKM C pa3OMKHYTOW LieNbIo HanpshkeHus knacca B B TedeHne 168 4 40 °C
) (wnu BbIWe)
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OkoH4aHue mabnuupl 9

Temnepatypa
Ne uiara Mpoueaypa nenbiTaHuii
2.8 TemnepaTypHasi ctabunusauus te
2.9 CraHgapTHslid uukn (LIC) te
210 Mepuog, BeILEPXKKM C pa3OMKHYTON Lienbio HanpsxeHus knacca B B TeveHne 720 4 40 °C
. puog Bblnep: p yTon i p (Mnv BbiLLE)
2.1 TemnepaTypHas cTabunusauus te
212 CraHgapTHbli uukn (LIC) t

Bce ucnbiTaHus Ha paspsg 4OMKHbI GbiTb OrpaH1YeHbl JOCTUXXEHMEM KOHEUYHOTO HANPSXKEHWS paspaaa,
YKa3aHHOTO MOCTABLLUMKOM.

MpumeyaHune — OcTaTodHaa eMKOCTb ByAeT U3MepATLCH NpU BeINONHEeHUW waros 2.6, 2.9 1 2.12 Bo Bpems
cTaHaapTtHoro paspsfa (PC), KoTopblil AsBNSETCA NepBoii YacTbio cTaHAapTHoro uukna (LIC) npu faHHbIX UCMbITaHUSX.

7.5.4 Tpe6oBaHusA

JomkHO ObITb 3adPMKCUPOBaHO 3Ha4YeHne octatovHol C3 npu C/3 oT ucxogHoi 100 % C3. YMEHbLUEHUE
aHeprun u C3 nocne Ka)xgoro Nnepuoga BblaepXKkn AOMMKHO BbITb BbIpaXXeHO B MpoLeHTax oT ucxogHon 100 %
Cs.

JononHuTensHoe notpebnenue aHeprum (12 B noctosiHHoro Toka) ans BKB u, B cny4ae Heo6xoau-
MOCTHU, AN APYrMX SNEKTPOHHBLIX YCTPONCTB DaTtapenHoi CMCTEMbI, AOMKHbI ObiTb BbIPaXEHbI B BaTT-4acax
(BT-4) ANA KaXxxgoro nepmoaa BblAepXKKU.

JormxkHbl GbITb NPeacTaBneHbl rpaddukn, OTpaxKalowme xapakrtep U3MEHEHW 0CTaTO4YHON eMKOCTH B Te-
YeHue Tpex NepruoaoB BPEMEH BbIAEKKM U MPU KAXKAOM U3 ABYX 3HAYEHUI TEMNEPATYP UCNbITAHUMN.

7.6 YMeHblueHue CTeNeHU 3apsHKeHHOCTH (CaMopaspaa) NPU XpaHeHUm

7.6.1 Uenb

Llenbto AaHHbIX UCMBITAHUI IBAAETCA U3MEpPEeHne yMeHbLLeHns C3 npu xpaHeHun 6aTtapenHon CUCTEMbI
B TEYEHWEe ANUTENbHOr0 BPEeMeHW. Takue UCnblTaHWA COOTBETCTBYIOT Criydvalo, koraa barapeiiHas cucrema
TPaHCNOPTMPYETCA OT MOCTaBLUMKa NOTpeduTento. YMeHbLueHne C3 npu XpaHeHuU, ecrnim 3T0 UMEeT MECTO,
MOXET ObITb BbI3BAHO CAMOPAaspsAoM, OObIYHO 3aBUCALLMM OT BPEMEHU, UK APYrMMU NPOLECCaMM, Bbi3biBa-
IOLLIMMK MOCTOSAHHOE UIN HENOCTOAHHOE YMEHbLUeHue C3.

JaHHble UCMbITaHUsI NPUMEHSIIOTCA TONbKO K 6aTapeiHbiM cucteMam.

7.6.2 Mopsagok npoBeAeHUA UCNbITAaHUN

Motepn C3 npu XpaHeHWM AOSKHbI U3MEPATLCA HA NOMHOCTLIO YKOMNAEKTOBAHHOW U NOMHOCTLIO pa-
B6oTocnocoOHoi GaTapenHon cucteme. Ha npoTs)keHUM BCEro Nnepuoaa xpaHeHust Bce Kremmbl barapeiHoim
CUCTEMbI AOMKHbI ObITb OTCOEAUHEHBI (HANPUMEP, COEANHEHNSA KOHTYpa C HanpskeHueM knacca B, coeauHe-
HUS KOHTYpa C HanpshkeHuem knacca A n cuctembl oxnaxaeHus). CepBucHoe YCTPOMCTBO OTKIIOUEHUS, NPpU
Hanuuuu, TaKke AOSMKHO ObiTb OTKIOYEHO.

Motepsa C3 npu xpaHeHun GaTapeliHoi cUCTEMbI A0IMKHA U3MEPATLCA NOCIE Nepuoaa BbiAePKkn 720 4
(30 gHeli) npu Temnepatype okpyxatLllein cpeabl 45 °C, HauuHaa ¢ BenuunHbl C3 50 % unu Gonbluen no
COrMaLLeHUIo Mexay NocTaBMKOM n notpedbutenemM. OCTaTouHbli ypoBeHb C3 nocne nepuoga XxpaHeHus
AomkeH ObITb onpeaeneH npu paspsge Tokom C/3.

UcnbiTanua Ha notepio C3 npu xpaHeHUn A0MKHbI GbITb NPOBEAEHLI B KAMEpPe C aBTOMaTu4eckuM noj-
AepKaHueM 3aaHHON Temnepatypbl.

Temneparypa: 45°C.

CraHaapTHbLINA LMK Ins Toro ytobbl 06ecneunTb NPOBEAEHME KAaXA0ro UcnbiTaHus barapeiiHon
CUCTEMDI B OIMHAKOBLIX Ha4aMnbHbIX YCNOBUAX, Nepea KaXabiM UCTILITAHUEM
Ha notepto C3 npu xpaHeHun aomkeH ObiTb NnpoeeaeH LIC B cooTBeTCTBUM
c6.2.
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Pexxum paspsaga: BarapeiHyio cuctemy paspaautb npu BenuduHe toka C/3 o 50 % ypoBHA
C3. Mo cornawieHuio mexay NoCTaBLLMKOM U noTpebuTenem AaHHbIM ypo-
BeHb C3 MOXeET ObITb YBENUYEH.

MNepuoa BblaepXxku: 720 4 (30 aHen).

[ononHutensHas B TeueHue nepuoaa BbIAEPXKKM BCE COEAUHEHUs GaTapeiHON CUCTEMbI
ANEKTPOSHEPIUsi: OOMXKHbI ObITb PA30MKHYTbI.

CepBUCHOE YCTPOUCTBO CepBUCHOE YCTPOMCTBO OTKMIOYEHUS, MPU HANU4YUKM, AOMKHO ObiTb OTKIO-
OTKITHOYEHUS: YEHO.

7.6.3 MNocneaoBaTeribHOCTL UCNLITAHUNA
B tabnuue 10 npuBeaeHa nocneaoBaTensHOCTL UCTILITAHUI HA CHUWXKEHne C3 npu XpaHeHuu.

Tabnuya 10 — NocnegoBarenbHOCTb MCMbITAHUIA Ha cHWXkeHne C3 npu XxpaHeHun

Ne wiara MNpoueaypa Tﬁ?::faama
1 TeMmnepaTypHas ctabunuaauus t
2 CraHpapTHeliA 3apsg (3C) t
3 CrangapTHblid uukn (LIC) t
4 Pa3apsag Tokom 1C go 50 % C3 te
5 Mepuop BbIfEPXKU C OTKITIOUEHHbIMM COBAMHEHNAMM HanpsixeHuit knacca A u B, 45°C
a TaKKe CepBUCHOrO YCTPOIACTBa OTKIMIOYEHUA B TedeHune 720 Y
6 TemnepaTypHas ctabunuaauums t
7 CraHgapTHelid yukn (LIC) te

Bce ucnbITaHUA Ha paspsia AOMKHbI GbiTh NPepBaHbl, €CNN HANPAXKEHUE CUCTEMBI JOCTUITIO KOHEYHOTO
HanNpPsHKEHUA Pa3pAaa, YKa3aHHOro NOCTaBLLUKOM.

MpumedvaHune — OcTaToyHasi EMKOCTb JOMKHA N3MePSATLCA NPY BBINOMHEHUM Wara 7 BO BPeMsI CTaHAapTHOro
paspsga (PC), KoTopbIi ABNAETCA NepBO YacTblo cTaHgapTHoro uukna (LiC) npu AaHHbIX UCTbITAHUSX.

7.6.4 TpeGoBaHusA

JomkHbl 6bITb 3aPUKCMPOBAHbLI OCTATOMHbIE 3HAYeHUst 3Heprun n C3 oT ucxogHoro C3 npu paspsiae
ToKOM C/3. YMeHbLUeHne aHeprun u C3 nocne nepmoga BblAEPKKN AOMKHO ObiTb BbIPAXKEHO B NPOLIEHTaX OT
nexogHoro C3.

7.7 Llnknuyeckui pecypc (O0NroBe4YHOCThb)

7.71 Uenb

B nononHeHune kK gpyrum chaktopam crapeHust (Hanpumep, Bpems, Temneparypa), CyLeCTBEHHOE BNus-
HMe Ha cpok cny>Obl 6aTapen TaKke OKa3biBAET KONMYECTBO SHEPrUM, MPOXoasLLEl Yepes BaTapeto.

[ns Toro, 4yto6bl BbIGPaTL COOTBETCTBYIOLLMIA PEXUM MOAENUPOBAHUSA CTApEHNUs B 3aBUCUMOCTM OT KO-
nMyecTBa SHEPrUK, NpoxoasiLelt Yepes Batapeto, B pacyeT JOSHKHbI IPUHUMATLCS pearnbHble YCIOBUS JBUXKe-
HWSA. 3TO 03HAYaEeT, YTO UCMONb3yeMblii BAPUAHT U3MEHEHUS PEKMMOB BOSbLUIOK MOLLHOCTM AN NPUMEHEHWI
C AMHAMUYHBIMU PEXUMAaMU Paspsaaa, a Takke PEXUM LIMKIMYECKOro nsmeHeHnust C3 BatapeiHbix CUCTEM Ans
NPUMEHEHWUI, CNOCOBHBIX OCYLLECTBNATL BOCMONHEHWE UCMONBb30BAHHON SHEPrMK, AOMMKHLI KOPPEKTHO BOC-
NPOW3BOAUTbL pearnbHble peXxumsl paboTbl TpaHCNOPTHOTO cpeacTsa. [ns Toro, YTo6bl NONYYUTL HAAEXHbIE Y
3Ha4YMMble JaHHbIe ANA NPOrHO3MPOBAHWS CpoKa cny0bl 6aTapen, BaXHO, YTOObI NOCTaBLUMK U NOTpebuTens
cornacoBany OCHOBHbIE JaHHbIE PEXVUMOB UCNLITAHUIA.

C Apyroin cTopoHbl, baTapeiHas cuctema He J0kHa NoABEepraTbCsl Upe3mepHbiM Harpyskam. B cBsau
C 3aTUM, 06s3aTenbHbIM SIBRSIETCS KOHTPOMNb W ynpaBreHue TeNnnoBbIM COCTOSIHUEM, a Takke HeobXxoAWMbl
HEeKOTOpble NepnoAabl BbIAEDXKKW ANS BblpaBHUBAHUA napameTpos GaTtapeiHoii cucteMbl U 6anaHCUPOBKKM ak-
KYMYNSATOPOB.
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[aHHble UCnbITaHWsA NPUMEHSAIOTCS TOMbKO K BaTapeiHbiM cucTemam.

7.7.2 NMopagok npoBeAeHNA UCNbITAHUNA

MporpammMa ncnbiTaHWi BKMOYAET ABa Habopa npoueayp MUCMbITaHMIA, NpeAHa3HavyeHHbIX Ans bara-
PENHbIX CUCTEM, UCMONb3YEMbIX B MPUNOXEHUSIX AMHAMUYECKOTO paspsga, CONpOBOXKAAEMbIX NMPOLeaypo
nomnHoro 3apsga, cMm. 7.7.2.1, u ansa 6araperiHbiX CUCTEM, UCMOMb3YEeMbIX B NPUMOKEHUAX AUHAMUYECKOTO
paspsiaa, ConpoBOXaaeMbIX CHayana npoueccom 3apsiga B paMkax ycToM4MBOro ymepeHHoro konebanus C3
U 3aTeM COMpOBOXAAeMbIX MPOLeAYPON MONHOro 3apsiga, cm. 7.7.2.2. MocTtaBlwmK U NnoTpedbutens AOMKHbI
JOTOBOPUTLCHA O COOTBETCTBYIOLLIEH NMPOrpaMmme UCNbITAHWIA, OCHOBAHHOI Ha TpeboBaHusx, Ana baTapeiHbIX
CUCTEM, NpeHa3Ha4YeHHbIX Anst paboTbl B KOHKPETHBLIX MPUMEHEHUSIX.

7.7.2.1 BatapeiiHble CUCTEMbI NS AMHAMUYECKUX PEXMMOB paspsaa

7.7.2.1.1 MoarotoBKa

. Bo Bpems nposeaeHNs UCTbITaHNn HEOGX0AMMO noaaepxusaTts Temnepatrypy OU B npegenax ot £, fo
40 C nocpeAcTBOM YCTPOWCTB oxnaxieHusi (T.e. f, B Te4eHUe nepuopa BblAEPKKM U, ECTECTBEHHO, Bbille
npu pabote). Mo TpeboBaHMIO NOCTaBLUMKA MOXET UMETL MECTO AOMNONMHUTENbHBINA NEPUO BbIAEPXKKU MEXay
uMKnamm 4ns Toro, 4toObl coxpanutb napamerpbl OU B npeaenax ykazaHHbIX TEMNEPaTypHbIX NPEAEnoB.

LinknupoBaHue npoBoAMTCS NOCPEACTBOM KOMBUHMPOBAHMS ABYX UCMbITATENbHbLIX PEXUMOB, OAUH U3
KOTOPbIX NPEACTABNAET COOON «AMHAMUYECKMIA MOLLHOCTHOW pa3pagHbIi PexuM A», KOrAa BENMYUHA SHEPrum
npu paspsne 3Ha4UTeNnbHO HUXE, YeM B «AMHAMUYECKOM MOLLHOCTHOM paspsaaHoM pexuime B». Pexumel no-
KasaHbl Ha PUCYHKE 7 WU PUCYHKe 8.

OuanasoH C3 onpeaensietca notpedbutenem, B NPOTUBHOM Clly4ae LIMKNMPOBaHME NPOBOAUTCS B UHTEP-
Bane C3 o1 100 % a0 20 %.

L|,VIKHVIpOBaHl/Ie Ha4yMHaEeTCca C BepxHero npegena C3c¢ noo4yepeaHbiM BbINONMHEHUWEM AUHAMUYECKOTIo
pa3psiiHOro MOLLHOCTHOTO pexxvmMa A, a 3aTeM AMHAMUYECKOTO paspsiiHOro MOLLHOCTHOTO pexuma B, ¢ noeTo-
peHnem 3TOol MocneaoBaTensHOCTH, A0 TEX Nop, noka C3 He AOCTUTHET HUXXHETO NPeAiena Unn HanpsHkEHUe
farapeun He JOCTUTHET HUXKHETO Npefena HanpPsHKeHUs1, YCTaHOBMEHHOTO NOCTaBLmkoM. Ha cneaylowem ware
DarapeiiHasa cuctema AormkHa ObiTk 3apskeHa B COOTBETCTBUM C PEKOMEHAALMSIMU NOCTABLUMKA 10 BEPXHETO
npegena C3 npu ycnosuu, 4to obLiee Bpems paspsaHO-3apsAHOINO LKA, BKIOYas BPEMS BblAEPXKKU AN
H6anaHCMPOBKM akKyMynsTOPOB, HE AOMKHO NpeBbiwarh 8 4. 3Ta NOcneaoBarernibHOCTb AMHAMUYECKUX pas-
PAOHBIX MOLLHOCTHBIX PEXMMOB, BKMIOYasi 3apsia, A0ShkHa NOBTOPATLCA B TedeHune cneaytowmx 28 axei. Mo-
crne 3T0ro, Ans Toro YTobbl ONpPeaenuTb TeKyLiee COCTOAHnE BaTapeiHoN CUCTEMbI, He0oBX0aUMO onpeaenuTb
€MKOCTb M UMMYNbCHYIO MOLLHOCTL. [locne npoBepku pabovnx xapakTepucTuk pecypCHble UCNbITAHUS OO0Ik-
Hbl ObITb NPOAOIMKEHbI 40 AOCTMKEHUS 3a1aHHBIX KPUTEPUEB, CM. KPUTEPUM OKOHYAHUA UCTIbITAHUN B 7.7.2.5.

MpenenbHble 3Ha4eHusA C3 MoryT ObITb OnNpeaeneHbl OAHUM U3 cneaylowmx cnoco6oB.:

- BbluucneHue C3, Hanpumep, nocpeactsom BEKB npu ucneitaHumn 6atapeniHomn CUCTEMBI;

- N0 3HaYEHUIO A'Y, BLIYUCNEHHOMY NO BHELUHUM U3MEPEHUAM;

- N0 BEPXHEMY M HUXKXHEMY NpesenamM HanpsihxeHus 6atapen, yCTaHOBNEHHbIM MOCTaBLLUUKOM.

7.7.2.1.2 TocneaoBaTenbHOCTb PECYPCHBIX UCNbITAHWI BaTapenHon CUCTEMbI AN AUHAMUYECKUX pe-
>KUMOB paspsiaa

B Tabnuue 11 npuBeaeHa nocnegoBaTernibHOCTb PECYPCHLIX UCNbITAHMI GaTapeiHOn CUCTEMbI ANS Au-
HaMUYECKUX PEXUMOB paspsaa.

Ta6nwuya 11 —MocneaoBaTenbHOCTE pecypCcHbIX UCNbITaHUi GaTapeiHol cucTeMbl AN AMHAMUYECKUX PEXUMOB pas-
psaa

Ne wara Mpoueaypa T:Z_T:_E::xga
1 TeMnepaTypHas cTabunusayms te
2 CraHgapTHbIf yukn (LIC) te
3 CraHgapTHblil uukn (LIC) npu C/3 ansa onpefeneHns eMKocTH te
4 TeMnepaTypHas cTabunusayms -10°C
5 CraHpapTHbI gosapsg (A3C) -10°C
6 CraHgapTHbli yukn (LIC) npu C/3 ansa onpegeneHns eMKoCcTH -10°C
7 TeMnepaTypHasa cTabunusayms te
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OkoHYaHue mabnuup! 11

TemnepaTypa
Ne uiara Mpoveaypa UCMbITaHWIA

8 CrangapTHbli Lukn (LIC) te

LinknupoBaHue ¢ BLINOMHEHNEM JUHAMUYECKOTO PaspsifHOrO MOLLHOCTHOMO PEXN-

Ma A, ¢ nocnegyowmum AUHaMUYecKUM paspsaHbIM MOLHOCTHBIM pexumom B o

Tex nop, noka:
9 - 6yaet pocTurHyto C3 20 % unu Apyroi HMXHUIA Npegen C3, onpeaeneHHbIiA no- te

TpebuTenewm;

- HanpsikeHue 6aTapen He AJOCTUTHET HWKHErO npegena, onpeAeneHHoro nocras-

LLMKOM

3apsag go C3 100 %, kak onpeAeneHo MocTaBLYMKOM, CO crieayrowmmu Tpebosa-

HUAMM:
10 - 3apsAg, BkIto4as GanaHCUpoBKY akKyMYMNsiTOPOB, U BPeMsi BhIAEPXKKUA [OMKHbI t

BbITb 3aKOHYeHbI He Bonee, YeM Yepes 8 4 nocne Havana AMHaMU4ecKoro paspsaga-

HOrO MOLLHOCTHOIO pexumMa A
1 MoBTopeHue Wwaros 9 —11 B 06LLE CNOXHOCTU Ha NPOTSKEHUM 28 AHeN
12 TemnepaTtypHasi cTabunusauyus te
13 CranpapTHblii Lukn (LIC) t
14 CrangaptHblii Lukn (LIC) npu C/3 ansa onpefeneHns eMKocTu te
15 TemnepatypHas cTabunusayus t
16 CranpapTHblii gosapsag (O3C) t,
17 Xapakrepusaumsa UMMynbCHOW MOLLHOCTH t
18 CraHpapTHLIN 3apsag (3C) &
19 Kaxable 8 Heaenb npogomkats ¢ 20 wara, B TPOTUBHOM crny4ae ¢ Lara 9
20 TemnepatypHas cTabunusauyus -10°C
21 CtaHpapTHbI fosapag (O3C) -10°C
22 CranaapTtHblii Lukn (LIC) npu C/3 ana onpefenerHns eMKocTu -10°C
23 TemnepatypHas ctabunusauyms &
24 CrangapTtHblii Lukn (LIC) &
25 TemnepatypHas cTabunusauyus -10°C
26 CranpapTHblii gosapag (A3C) -10°C
27 XapaKkTepucTuka uMnyrnsca MoLHOCTH -10°C
28 TemnepatypHas cTabunusauyms t
29 CtaHgapTHbIi yukn (LIC) te
30 Mpogomxatb ¢ 9 LWara te

7.7.2.1.3 Mpodunu pexxumos paboTbl MPU PECYPCHbLIX UCTIbITAHUSAX
Ha pucyHkax 7 n 8 npuBeaeHbl Npounm AMHaMUYECKOro paspsaaHoOro MOLLHOCTHOTO pexumMa A u B, co-
OTBETCTBYIOLLME BPEMEHHbIE NapaMeTPbl U BENWYNHBI MOLLHOCTEN AaHbl B Tabnuuax 12 u 13.
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X —Bpems, ¢; Y — pond P, %; 1T — paspaa, 2 — 3apag
PucyHok 7 — Mpodpunu pexumoB paboTel NpU peCypCHBIX UCTBITAHMSX.
OunHamMudeckuii paspagHblil MOWHOCTHOR pexum A
Tabnuya 12 — [daHHble N0 BpEMEHU U MOLLHOCTU. [JuHaMU4eCcKkuii pas3psaHbIi MOLLHOCTHOW pexum A
Ne wara MpupalleHune BpemeHu, ¢ CymMmapHoe Bpems, ¢ Hons makc. MowyHocTH, %
1 16 16 0
2 28 44 +12,5
3 12 56 +25
4 8 64 -12,5
5 16 80 0
6 24 104 +12,5
7 12 116 +25
8 8 124 -12,5
9 16 140 0
10 24 164 +12,5
1 12 176 +25
12 8 184 -12,5
13 16 200 0
14 36 236 +12,5
15 8 244 +100
16 24 268 +62,5
17 8 276 -25
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OkoHYaHue mabnuypl 12

Ne wara MpupalyeHne BpeMeHu, ¢ CymmapHoe Bpems, ¢ Hons makc. MowHocTH, %
18 32 308 + 25
19 8 316 -50
20 44 360 0

B 3TOM pexume makcuManbHasi MOLHOCTb — 3TO 3HaYEHWE MOLWHOCTHN Py g . yon, M3MEPEHHOE NpY nC-
MbITAHNAX NO ONPEAENeHno MOLLIHOCTU U BHYTPEHHETO CONPOTUBAIEHUS, B COOTBETCTBUM C 7.3 npu t, 35 % C3
n t=10 c, ecnu noTpeduTenb N NOCTaBLUMK HE AOTOBOPUSIUCE O CHUKEHWUM 3TOTO 3HAYEHUS MOLLHOCTH.

Y
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X —sBpema, ¢; Y —paona P
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%; 1— paspaa; 2 — 3apag

PucyHok 8 — Mpodunu pexumos paboTbl MpK peCypCHbIX UCMbITaHUSX.

AvuHamnueckunii pa3psiiHbIA MOLLHOCTHOW pexum B

Tabnuya 13 — [JaHHble NO BpeMeHN 1 MOLHOCTU. [IMHaMUYecKuii paspsaHbId MOLHOCTHLINA pexuM B

Ne wiara MpupawjeHne BpemeHu, ¢ CymmapHoe Bpems, ¢ Hona makc. MowyHocTu, %

1 16 16 0

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

6 24 104 +12,5
7 12 116 +25
8 8 124 -12,5
9 16 140 0
10 24 164 +12,5
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OxkoHvaHue mabnuupi 13

Ne wara MpupalyeHne BpeMeHu, ¢ CymMmapHoe Bpems, ¢ Honsa makc. mowHocth, %
1" 12 176 +25
12 8 184 -12,5
13 16 200 0
14 36 236 +12,5
15 8 244 +100
16 120 364 +62,5
17 8 372 -25
18 32 404 +25
19 8 412 -50
20 44 456 0

B aTOM pexwme, MakcuManbHasi MOLLHOCTb — 3TO 3HaYEHUEe MOLIHOCTU Py c.dch’ M3MEPEHHON NpU Uc-
MbITAHUSIX NO OMNpeeneHuto MOLLHOCTU U BHYTPEHHETO CONPOTUBIEHUs], B cOoTBETCTBUM C 7.3 npu £, 35 % C3
u t=10 ¢, ecnu noTpeduUTENb N NOCTABLUMK HE JOFOBOPUITUCL O CHUXKEHUU 3TOTO 3HAYEHMUSI MOLLHOCTM.

7.7.2.1.4 Ycnosus

Okpy>atoLiasi cpeaa: HaumHaTb cneayer npu £, B TeMNepaTypHoi kamepe C COOTBETCTBYIOLLIMM 06opy-
JoBaHuem ans obecnedeHnss 6e30nacHOCTHU.

Cuctema, npegHasHayeHHas (MM NpUMEeHUMas) ans oxnaxaeHus darapeu, AOMKHA NONHOCTbIO (hyHK-
LMOHUPOBATb.

Bo Bce Bpems LMKNMPOBaHUS aNeKTPOHHbINM 6nok OU gomkeH obecneunBarb paboTy Ka)oro U3 akky-
MYNATOPOB 0aTapenHOn CMCTEMBI B FpaHULIAX NpeAenbHbIX BENUUYUH HANPSHKEHUs!, YCTAHOBIEHHbIX NOCTaB-
WuMKoM. B crnyyae Bbixoda 3a YCTAHOBMEHHbIE rPaHULbI TOK aBTOMATUYECKU AOMKEH ObiTb YMEHbLUEH, ANA
npegoTepaLleHns noboro HELUTaTHOrO peXxuma.

7.7.2.2 BatapeiHble cuCTembl ANA NPUMOXKEHUIA C HEMOSHLIM 3apPSiA0OM C NOCNEAYIOLMM NOSHLIM 3a-
psaom

7.7.2.2.1 NoaroToBka

Bo Bpems npoBeaeHUA ucnbiTaHuin Heobxoaumo noaaepkusats Temneparypy OU B npeaenax ot f, Ao
40 °C nocpeacTBOM YCTPOWMCTB oxnaxaeHus (r.e. t, B TeueHue nepuoaa BbIAEPHKN U, ECTECTBEHHO, BbilLE
npu pabote). Mo TpeGoBaHNIO NOCTABLLMKA MOXXET UMETb MECTO [I0MNOSTHUTESbHbIN NEPUOZ, BbIAEDKKU MEXay
uuknamu ana coxpaHeHus napamerpos OU B npegenax yka3aHHbIX TEMNEPaTypPHbIX NPEAEnoB.

LiuknupoBaHne nposoauTCsA NOCPEACTBOM KOMOUHMPOBAHUA PEXUMA LIMKITMPOBAHUS ANS NPUITOXKEHUN
C 3apAA0M NOoCNe OKOHYaAHUA paspsaHbIX LMKNOB, ONUCaHHbLIX B 7.7.2.1 1 LMKINOM C NOAAEPKMBAIOLLUM 3apsi-
AOM, COCTOAILLMM U3 «pexuma 3apsga npu NOAKNIOYEHHOM BHELLUHUM UCTOYHUKOMY, KOTAa BENMUYMHA 3apaaa
HeMHOro 60sbLue BENUYMHBI pa3paaa, U «pexxuma paspsga npy noaknio4eHHOM BHELLHEM UCTOMHUKEY, KOraa
BENUYNHA pa3psga HeMHOro GonbLue BeNUYUHLI 3apaaa, Kak nokasaHo Ha pUCyHke 9 1 Ha pucyHke 10.

LinknupoBaHue HaumMHaeTca ot BepxHero npeaena C3 ¢ BbINOMHEHUS peXxuma UMKNUpOBaHUS Ans npu-
NOXEHUN C HEAOCTATOYHbIM 3apsAA0M, ONUCaHHLIM B 7.7.2.1, o Tex nop, noka C3 He JOCTUIHET 3Ha4YeHus
HwkHero npeaena 30 % npu pabote ¢ HEAOCTATOYHbLIM 3aPAAOM UIM UHOTO 3HAY€HUS, YCTAHOBIIEHHOTIO MNO-
Tpebutenem, ¢ nocneaylolien NOCNeaoBaTeNbHOCTLIO BLINOMHEHUA peXuMa 3apsaa npu MOAKIOYEHHOM
BHELUHEM UCTOYHMKE U pexuma paspsafaa npu NOAKNIOYEHHbIM BHELHEeM UCTOYHMKe. [lnanasoH konebaHus
C3 BO Bpems LMKNMPOBAHUS C HEAOCTATOYHbIM 3apaaom onpeaenserca notpeburenemM, B NPOTUBHOM criyyae
UCNbITaHNE UMKITMPOBAHUS AOIDKHO NpoBoAUTLCA B MHTEpBane C3 ot 35 % A0 25 % B TeveHue 2 4. Ha cnepy-
iowem ware, 6arapeiiHas cuctema AomkHa ObITb NONHOCTLIO 3apsKeHa B COOTBETCTBUU C PEKOMEHAaLUAMU
nocrasLymka A0 BepxHero npegena C3 npu ycnosum, 4to obLuee Bpems paspagHo-3apagHoro Lukna, Bkrovas
BpeMs BblAepXKu Ans 6anaHCMpPOBKM akKyMYNSATOPOB, HE AOMKHO NpeBbiwaTh 8 4. 3Ta NocneaoBarensHOCTb
AUHAMMNYECKUX pa3psAHbIX MOLLHOCTHBIX PEXMMOB, BKIIOYan 3apsaj, A0/MKHA NOBTOPATLCA B TEHEHUE cneayio-
wyux 28 gHen. Mocne atoro ans Toro, YToOGbl ONPEAENUTbL TEKyLLEE COCTOAHME BaTapenHon CUCTEMbI, He0BXO-
AUMO ONpeaenuTb EMKOCTb U UMNYNbCHYIO MOLLHOCTB. Nocne npoBepkn pabounx xapakTepucTuk pecypcHble
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UCNbITAHUA AO0MKHbI ObITb MPOAOMKEHbI A0 AOCTUXEHUA 3a4aHHbIX KPUTEPUEB, CM. KPUTEPUN OKOHYaHUA UC-
nbiTaHui B 7.7.2.5.

MpeaenbHble 3Ha4eHUss C3 MoryT ObITh onpeAeneHbl O4HUM U3 CreayoLwmx cnocoboB:

- Bbluucnexnme C3, Hanpumep, nocpeactsoM BKB npu ucnbiTaHUm GaTapenHon CUCTEMBI;

- M0 3Ha4YeHUIo A4, BLIMUCIIEHHOMY MO BHELLUHUM U3MEPEHUSIM;

- M0 BEPXHEMY U HWXKHEMY NpeaenamM HanpsbkeHus 6atapen, yCTaHOBIIEHHBIM NOCTABLLMKOM.

7.7.2.2.2 MNocneaoBatenbHOCTb PECYPCHBIX UCTIbITAHUI BaTapeitHoin CUCTEMBI AN NPUNOXEHUI C He[o-
CTaTO4YHbIM 3apsA0M C NOCNeAYyLWUM NOAAEPKUBAIOLLIMM 3apsa0M

B Tabnuue 14 npuBeaeHa nocrneaoBaTenbHOCTb PECYPCHBIX UCNbITAHUI BaTapeiHon CUCTeMbI AN Npu-
NOXeHW € HEAOCTATOUHbIM 3apPsA0M C NOCNeAYIOWMM NoAAEPXKUBAIOLUM 3apAa0M

Tabnunya 14 — MNocnegosaTenbHOCTb PECYPCHBLIX UCTbITaHUIA BaTapeiiHOW CUCTEMbI ANA NPUMOXEHWIA C HeAOoCTaTOou-
HbIM 3apsAOM C NOCNeAyoLWUM NogaepKUBaIOLLIM 3aps oM

Temnepatypa
Ne wara Mpouenypa ucnbITaHUM
1 TemnepaTypHas ctabunusauyus te
2 CraHgapTHblil yukn (LC) t
3 CrangaptHelil uukn (LIC) npu C/3 ansa onpeaeneHnst EMKOCTU t
4 TemnepaTtypHas ctabunusayuma -10°C
5 CraHngapTHeln gosapsag (A3C) -10°C
6 CraHpapTtHbiid yukn (LIC) npu C/3 ans onpefeneHnst eMKoOCTU —-10°C
7 TemnepaTypHas ctabunusayua te
8 CraHpapTHbIi Lukn (LIC) te
LinknupoBaHue c BbINOTHEHWEM MOLLHOCTHOIO pexuma Ans NpUoKeHU ¢ HegocTa-
5 TOYHBIM 3apPSAOM, ONUCaHHBIM B 7.7.2.1 A0 TeX Nop, Noka: ¢
- C3 pocturHet 30 % unu gpyroro HUxHero npegena C3, onpegeneHHoro notpebute- K
nem
LinknmpoBaHue ¢ BbINONHEHUEM pexuMa 3apsga npu NOAKNIOYEHUU K BHELHEMY WUC-
TOYHUKY [0 TEX MOop, MoKa:
10 - C3 pocturHet 35 % wnu gpyroro BepxHero npegena C3, onpegeneHHoro notpebu- ¢
Tenem K
- OyaeT AOCTUrHYT BEPXHUIA Npeaen HanpsbkeHus Gatapeu, ycTaHOBNEHHbIA nocTaB-
LLIMKOM
LinknmpoBaHue ¢ BLINOSIHEHWEM pexuMa paspsga npy NOAKITIOYEHUN K BHELLUHEMY UC-
TOYHUKY [0 TeX Mnop, rnoka:
1 - C3 pocturHet 25 % wnu gpyroro HUxHero npegena C3, onpeaeneHHoro notpebute- ¢
nem K
- ByaeT AOCTUrHYT HUXHUIA Npefien HanpskeHus BaTapen, yCTaHOBIEHHbLIA NOCTaBLLM-
KOM
12 MosTOpeHue waros oT 10 4o 11 B Te4eHue 2 4
13 3apsaa o C3 100 %, Kak onpegeneHo NOCTaBLUMKOM, CO crefytowuMmn TpeboBaHusamu:
- 3apsag, BKoYasa 6anaHcUpoBKy akKyMyNATOPOB, U BPeMSs BbIAEPKKN AOMXHbI ObiTb te
3aKoH4eHbIl, He Bonee YeM Yepes 8 Y Mocre Hayana LMKIMpoBaHus ¢ wara 9
14 MoBTOpeHMe Wwaros oT 9 Ao 14 B obLell CNOoXHOCTU 28 aHeik te
15 TemnepaTypHas cTabunusauus te
16 CraHpapTHbii yukn (LIC) te
17 CraHpapTHbli Lukn (LIC) npu C/3 gnsa onpefeneHns eMKoCcTU te
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OkoHyaHue mabnuupi 14

Ne wara Mpoueaypa T:gﬁ:g::zga
18 TemnepaTypHas crabunusauyus te
19 CraHpapTHbll fo3apsag (A3C) te
20 XapaKkTrepucTiKa UMnynbca MOWHOCTH t
21 CTtaHgapTHblil 3apsag (3C) te
22 Kaxxable 8 Hegenb npogomkaTh ¢ 23-ro wara, B NPOTUBHOM criydae ¢ wara 9
23 TemnepatypHas crabunusauyus -10°C
24 CraHpapTHblii fo3apsg (A3C) -10°C
25 CranpapTHblid uukn (LIC) npu C/3 ansa onpefeneHns eMKocTH -10°C
26 TeMnepatypHas crabunusayus t
27 CraHpapTHblit uukn (LIC) te
28 TemnepatypHas ctabunusayus -10°C
29 CraHpapTHbIn fo3apag (A3C) -10°C
30 XapaKTepucTuka umnynbca MOWHOCTH -10°C
31 TemnepaTypHas cTabunusayus te
32 CraHpapTHblil umkn (LC) te
33 MpogonxaTe ¢ 9-ro Wwara t

7.7.2.2.3 Pexxum peCypCHbIX UCNbITAHUNI
Ha pucyHke 9 n 10 npusegeHsl Npochunu pexmMa 3apsga v paspaga npy NnoAKMIOYEHUN K BHELLHEMY
UCTOYHUKY, COOTBETCTBYIOLLE BPEMEHHbIE NapamMeTpbl U BEMMYMHBI MOLLIHOCTEN iaHbl B Tabrmuyax 15 un 16.
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PucyHok 9 — PeXuM pecypcHbIX UCNbITaHUiA. Pexium 3apsaa npy NOAKITIOYEHUN K BHELLHEMY UCTOYHUKY
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Tabnuuya 15— [JaHHble BpeMeHU N MOLLHOCTU. PexxuM 3apsga npyu NOAKNIOHEHUN K BHELLIHEMY UCTOUHMKY

Ne wara MpupalyeHne BpeMeHH, ¢ CyMmapHoe Bpems, ¢ [Jonsa makcumanbHol MoLHocTu, %

1 16 16 0

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

6 24 104 +12,5
7 12 116 +25
8 8 124 -25
9 16 140 0
10 24 164 +12,5
11 12 176 +25
12 8 184 -12,5
13 16 200 0
14 32 232 -12,5
15 12 244 -25
16 24 268 0
17 8 276 -125
18 32 308 0
19 8 316 -50
20 44 360 0

MpuMmevyaHne — WM3-3a pasnuyHbIX BPEMEHHLIX OrpaHUYeHui (3agepXek BpeMeHW, CKOpPOCTU HapacTaHus

(PPOHTOR) Y pasfMYHbIX U3MepUTeneil napaMeTpoB GaTapei, kOTopble MOryT GbITh WCMONb30BaHLI, JMUTENLHOCTE UM-
NynbCOB JOMKHa GbiTb He MeHee 5 ¢.

B atom pexnme, /max OOIMKEH COOTBETCTBOBAaTL MAaKCUMMarnbHOMY 3Ha4YE€HUIO UMNYIbCHOIO TOKa paspsiga

Idp’max npu KOMHAaTHOW TemnepaType, ykasaHHOMY Npou3BoauTeneM, cm. 7.3.2.
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PucyHok 10 — PexuM pecypCHbIX UCTbITaHWiA. Pexxum paspsga npu nogKnoHeHUM K BHELLIHEMY UCTOYHUKY

Tabnuuya 16 — [aHHble BpeMEHW W MOLLHOCTU. PexuM paspsiga npv NoLKIIYEHUN K BHELUHEMY UCTOYHUKY

Ne wara MpupalleHne BpemMeHu, ¢ CymMmapHoe Bpems, ¢ Hona makcumaneHoOW MoLHoCTH, %

1 16 16 0

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

6 24 104 +12,5
7 12 116 0

8 8 124 -12,5
9 16 140 0
10 24 164 +12,5
1 12 176 +25
12 8 184 -12,5
13 16 200 0
14 32 232 +12,5
15 12 244 +25
16 24 268 0
17 8 276 -25
18 32 308 0
19 8 316 -50
20 44 360 0
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NMpuMedaHue — WM3-3a pasnUYHbIX BPEMEHHBLIX OFpaHUYEHU (3afepXeK BpeMeHW, CKOPOCTU HapacTaHus
(PpOHTOB) y pasnUYHbLIX U3MepUTENeil NapaMeTpoB GaTapei, KoTopble MOTyT GbiTb UCMONb30BaHbl, ANMUTENBHOCTL UM-
NynNbCoB JOMKHa ObITb He MeHee 5 c.

B sTom pexwme I, AOIDKEH COOTBETCTBOBATL MAKCUMAnbHOMY 3HAYEHMIO MMMNYNLCHOTO TOKa paspsaa
Idp_max npu KOMHaTHOW TeMneparype, ykasaHHOMYy Npou3BoAUTENEM, CM. 7.3.2.

7.7.2.2.4 Ycnosug

Oxpyxalowas cpeaa: HayMHaTb Cneayert npu f, B TEMNEPaTypHON kKaMepe C COOTBETCTBYIOLLMM 06opy-
nosaHueM ansa o6ecnevyeHusi 6e30nacHoOCTu.

Morpebutenb unu NOCTaBLUMK ONPEAENsIOT AMana3oH udameHeHus C3, nHave nHtepsan nameHenus C3
ycraHasnusaetcs ot 25 % no 35 %.

Cucrema, npegHasHavyeHHas (Mnu npuMeHMMas) Ans oxnaxaeHun 6arapeu, 4omkHa PYHKLMOHUPOBATD.

Bo Bce BpeMsi LIMKNMPOBaHUSA aNEKTPOHHbIN 6ok OU gomkeH obecneunsaTtb paboTy KaKA0ro U3 akky-
MynATOpOB OaTapeiHoi CMCTEMbI B rpaHULAX NpefenbHbIX BENUYUH HaNpPsXeHWA, YCTaHOBMEHHbIX NOCTaB-
wumkom. B cnyyae Bbixoa 3a yCTAHOBMEHHbIE TPAHULIbI TOK ABTOMATUYECKU AOMKEH ObiTh YMEHBLUEH, ANSA
npeaoTBpaLLeHnsl Moboro HELLTATHOTO PEXUMA.

7.7.2.3 MOHUTOPUHI U perucTpayus gaHHbIX

Bce umeromecs AaHHbIe HaNpPsHKeHUs 1 AaTt4ukoB TeMNepaTypbl AOM¥HLI KOHTPONMPOBATLCA U peru-
CcTpupoBarbCs. KonnyecrBo COXPaHEHHbIX AAHHBLIX MOXET ObiTb YMEHbLLUEHO NPWU perucTpauuv Tonbko Ans
OTAENbHbIX (KPUTUYHBIX) LLIArOB NOCNEeA0BaTENIbHOCTU UCTILITAHMWIA.

HakonneHHasi €MKOCTb, BEMUUMHA KOTOPOW COOTBETCTBYET U3MEHEHUIO CTENEHU 3apsiKeHHOCTH AC3,
JormkHa ObITh 3aperucTpupoBaHa Ans NOCreayloLero cpaBHeHus ¢ 3HavyeHnem C3, 3agaHHbiM BKB.

7.7.2.4 OnpegeneHue crenenu 3apsbkeHHocTu (C3)

B pesynbrare ctapeHusi B NpOLECCE LMUKITMPOBAHMUA, OXXMAAETCA CHWKEHUE eMKOCTU. Mo3TOMYy O4eHb
Ba)XHO obecneuntb YeTkMin metoa onpeaeneHuss C3 B TeyeHMe BCEro nepuoaa UcnbiTaHus. HoMuHanbHasn
€MKOCTb, YCTAHOBIIEHHAA B 7.1, TOUHO onpeaenseT AuanasoH mexay C3 100 % (nonHocTbio 3apskeH) u 0 %
(nonHocTbIO pa3spsbkeH). Ona oueHkn 3HayeHusi C3, B kauecTBe 6a30BoN NpuHumaetcsa BenuumuHa 100 %.

7.7.2.5 Kputepun OKOHYaHUA UCNbITAHUI

PecypcHble ncnbitaHua A0MKHbI ObITb NPeKpaLLeHbl B COOTBETCTBUM C NIOOLIM U3 Creayowmx Kputepu-
€B OKOHYaHWs UCMBITAHUN:

- pecypcHbI€ UCMbITAHWUA AN NPUNOXKEHNIA AUHAMUYECKOTO pa3spsaaa He MOryT OblTb NPOAOIPKEHDI Aarb-
e, HanpuMep, Npu JOCTUXEHUW YCTAHOBMEHHbLIX NPEeAEnos;

- TpeboBaHMA NPOBEPKM MapaMeTpoB, MEXAY CEPUAMU LMKNUPOBAHUSA MOLUHOCTW, B COOTBETCTBUU C
waramu ot 13 go 29 tabnuubl 11, unu waramm ot 16 Ao 32 Tabnuupl 14, GonbLie He MOTYT ObiTh BbINOMHEHBI;

- cornalleHne mexay nocTaBLUMKOM W noTpebutenem.

7.7.2.6 CHWXeHWe eMKoCTU

M3MeHeHune eMKoCcTu Npu paspsge ¢ MOMEHTa Hayana »XM3HEHHOrO Lukna (SHeprua U eMKOCTb U3Mepsi-
l0TCA B NPOLIECCE UCMbITAHUI Npy f, B COOTBETCTBUM C 7.1) A0 Apyrux, Gonee No3AHNX MOMEHTOB BPEMEHHU,
OOMKHO NEepUOAUYECKN OTMEYATLCA B NPOTOKONAX, KaK CHUXKEHUE EMKOCTU. YMEHbLUEHNE eMKOCTU, 0003Ha4a-

emoe Cg, ..., BbIDXKAETCA B NPOLEHTaX OT YpoBHs emKkocTu B HXKL (Tok C/3 npw ), kak nokasaHo B hopmyne:
4

- Cl: 2

Cormk = 1——t 100, @

rae C,t: — eMKOCTb npu Toke C/3 B TEKYLLEM UCTbITAHUW;
Cfg — HOMMHanbHasa emkoctb npu C/3 B HXKL;
t,, — BpeMs nocneayoLMxX onpeaeneHuin yMEHbLLEHUSE eMKOCTM Npu Toke C/3;
to — Bpems onpegeneHun yposHs emkocti B HXXL, npu Toke C/3.

7.7.3 Tpe6oBaHus

JormkHbl ObITb 3aMKCUPOBAHBI CNeYoLNe faHHbIE:

- HavanbHas emMkocTb npu Toke C/3 npu f, u muHyc 10 °C;

- BHYTPEHHEe COMpOTUBIIEHWE, NMMKOBAs MOLLHOCTb U HPL| B 3aBUCMMOCTM OT BPEMEHU KOHTPONS Ha-
NPSHKEHNA Pas B YETLIPE HEAENM NMPU £,;
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- M3MEHEeHne eMKocTu npu Toke C/3 ¢ TeYEeHNEeM BPEMEHN LIMKIIMPOBAHUA pa3s B YETLIPE Heaenu npu
u pa3 B 8 Heaenb npu muHyc 10 °C;
- YMEeHbLUEeHWEe EMKOCTHU C TeYEHUEM BPEMEHW LIMKIMPOBaHUS.

8 cnbiTaHnA Ha HAOEXHOCTb

8.1 BnaxHocTb (MpuU U3MeHeHun TeMnepaTypbl)

8.1.1 LUenb

[aHHble UCNBITaHMA UMUTUPYIOT SKCMyaTauuio CUCTEMbI U €€ KOMMNOHEHTOB MPU BbICOKON BIAXXHOCTU
oKpy>xatowiei cpeabl. CBA3aHHbIA C 3TUM BUA HEUCNPABHOCTU — 3TO HapyLUEHWEe HOPMarnbHOro PYHKLMOHK-
poBaHuA B aNeKTpu4eckux uensax (Hanpumep, TOK YTEUYKU, BbI3BAHHbIA YBNAXXHEHUEM NeyvaTHoW nnaThbl). Ewe
OAWH BapMaHT BO3HUKHOBEHWUS AAHHON HEWUCNPABHOCTU OOYCMOBMEH KOHAEHCATOM U CBA3aH C nNonagaHuem
Barn BHYTPb YCTPOWCTBA, KOraa BO34YX BHYTPU CUCTEMbI U €€ KOMMOHEHTOB XOMOAHEE U HAPYXXHbIW BO3AYX
fonbLuel TeMnepaTypbl U C BLICOKOW BMAXHOCTLIO BTAMMBAETCA BHYTPb CUCTEMbI U €€ KOMIMOHEHTOB.

JaHHble ncnbITaHUa NPUMEHSIIOTCS K GaTapeliHbiM MOAYNSIM U CUCTEMAM.

8.1.2 Nopsigok NnpoBeAEHUA UCTIbITAHWUIA

MposecTu ucnbiTaHua B coorsetcreun ¢ MOK 60068-2-30, ucneitaHue Db co cneaylowmmu N3MeHeHu-
AMM:

- PEXUM U3MEHEHUS BNAXKHOCTU U TEMNEPATYPbl B COOTBETCTBUMU C PUCYHKOM 11;

- YUCNO UMKIOB PABHO NATH.

B TeyeHue Bcei nocneaoBaTeNbHOCTU UCTILITAHMIA UCTIONbL30BaTh PEXUM, cooTBeTcTByIOWMIn 2.1 UCO
16750-1.

B Tom cny4ae, ecnu Temneparypa OW npeBbILLAET npeaens!, YCTAHOBNEHHbIE NOCTABLUWKOM, PEXUM pa-
GOThl MCMBLITYEMOTO YCTPOWCTBA JA0SHKEH ONPEAEnsaThCs CornalleHUuem mexay nocTaBLUMKOM U noTpeduTtenem.

MpumeyvyaHue — PexnuMm TemMnepaTypbl U BNaXHOCTU yCTaHaBNUBAETCA ANsi BOCMpou3BefeHnst adpderta KoH-
AeHcaluu Bnarv, Mogenupys BHeLUHUE BO3AEHCTBUA Ha TPaHCMOPTHOE CPEACTBO.
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PucyHok 11 — Ljukn yBnaxHeHus

MpumevyaHue — MNoapobHoe onucaHune Tecta cm. UCO 16750-4.

8.1.3 TpeGoBaHus

PYHKLMOHANbLHOE COCTOSAHWE AOIMKHO COOTBETCTBOBATL Knaccy A B COOTBETCTBUM ¢ TpeboBannamm UCO
16750-1.

N3mepsiemble napaMeTpbl 4OMKHbI BKIIOYATb CONPOTUBMEHUE M30naLMKM Mexay kopnycom OW u nono-
KUTENbHOW 1 OTPULIATENBLHOW KreMMamu O 1 NOCHe UCNbITaHUNA.

8.2 NaMmeHeHMe TeMnepaTypbl OKpyXKalouen cpeabl

8.2.1 Lenb

Livknuyeckoe nameHeHue TemnepaTypsl NPOBOAUTCA AN TOro, YToObI onpeaenuTb yecTton4nsoctb OU k
pe3kum nepenagam Temneparypsl. icnbiTyemoe yCTpOMCTBO NOABEPraeTcs onpeaeneHHoMy Yucny TeMmnepa-
TYPHBIX UMKIOB, KOTOPBIE HAYMHAKOTCS NPY £, C NOCNEAYIOLLNMU BbICOKO- U HU3KOTEMNEPATYPHLIMU LIMKNAMMU.
CBA3aHHble C 9TUM BUAbl HEWCNPABHOCTEN — 3TO HenpaBUnbHOe hYHKLMOHMPOBAHUE B ANEKTPUHECKUX Lie-
NAX UM MEXaHUYECKME HENCNPABHOCTU, BbI3BAHHbIE YCKOPEHHbLIMW TEMMNEPaTYPHBIMMU LIMKNaMM.

[aHHble ucnbiTaHna NPUMEHAIOTCA K BaTapeiiHbiM MOAYMSAM M cUCTEMaM.
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8.2.2 UcnbiTaHuA

Mepea TemnepaTypHbIM LMKNMPOBaHUEM AOMkHA ObiTb oueHeHa emkocTb OU nocpeactsoM nposefe-
HUA ABYX cTaHgapTHbIX Luknos (LIC) B coorseTcTBuun ¢ 6.2. [1o Hayana TemneparypHbiX LIUKNOB cneayer ao-
Bectu C3 o 80 % ¢ nomoLbto paspsaaa Tokom C/3.

McnbiTyemoe yeTPOMCTBO G OTKIMIOYEHHON (PyHKLMEN KOHTponsa Temnepatypbl npu C3 80 % v £, nomewa-
10T B M30NUPOBAHHBIN 0GBLEM 1 MOABEPraloT TEMNEPATYPHBLIM LIMKINAM, HaYMHAaA ¢ Temnepartypbl 85 °C unu ¢
WHOIA t.,,,, COTMACOBaHHOI My NOCTaBLUMKOM U noTpebutenem, 1o MUHYC 40 °C (TemnepaTypa okpyato-
e cpeabl AOMMKHA U3MEPSATLCA B HENOCPEACTBEHHON Brnnsoctu ot OU). Bpems, 3a KOTOpPOe JOSMKEH A0CTK-
ratbCs Kaxxablii TeMNepaTypHbIA Npeaen, He A0MKHO npeBbiwarb 30 MuMH. ECnn 9T0 TEXHMYECKU BO3MOXKHO, C
YYETOM OrpaHuyeHuii no o6opyaosaHuio u coobpaxeHusim 6esonacHoctn, OM uenecoobpasHo nepemeLyarb
Mexay ABYMS UCTbITATENbHbIMU KaMepaMu, KaXaas u3 KOTOpbIX HACTPOEHA Ha CBOIN TEMMNEepaTypHbIi npeaen,
yKasaHHbIN Bbiwe. OU AOMKEH OCTaBaTbCA B KAXKAOM U3 NPeAenbHbIX COCTOAHUIN HE MeHee 1 4. Bcero gomu-
Hbl ObITb NMPOBEAEHbI NATb TEMMNEPATYPHbIX LMKIOB. [locne npoBeeHus TEPMOLMKIMPOBAHMS HEOOX0AMMO
nposectn ocmoTp OW Ha npegmeT niobbix NOBpeXaeHui, obpailasi 0coboe BHUMaHWE Ha BCE YMITOTHEHUS.
Y6eautecs, 4TO Lenb yNpaBrneHUss HaxoauTcs B paboTocnocOOHOM COCTOSHUW.

PaGouwnii pexxum ncnbiTaHWin NpeanonaraeT HenpepbiBHOE HabnogeHne 3a napameTpamu Temnepartypbl
W HanpsXXeHUs BO BCEX AOCTYMHbIX TOUKax usamepeHus OW.

Mocne npoBeaeHMs TEPMOLMKIMPOBAHUA AOMMKHA ObiTb M3MepeHa emkocTb OWM nocpeacTBoM ABYX
cTaHaapTHbIx uuknos (L|C) B cooTBeTCTBUM C 6.2.

M3mepsiemble napamMeTpbl JOMKHbI BKIIOYATb:

- Temneparypa u HanpsbkeHue BO BCEX AOCTYMNHbIX ToUkax udmepeHust OU 3a Becb nepuoa UCNbLITAHUNR;

- COMNPOTUBMNEHME U3ONALMU MEXAY KOPIMYCOM UCMLITYEMOro YyCTPOWCTBA U NOMOXUTENBHON U OTpULa-
TENbHOW KNeMMaMu A0 U NOCNe UCMbITAHWUN;

- eMKOCTb npu paspsze Tokom C/3 n f, A0 u nocne TePMOLMKNMPOBAHUSA (B KAXAOM Cnyyae — eMKOCTb
BTOPOr0 CTaHAAPTHOrO LMKNa).

8.2.3 Tpe6oBaHus

PyHKUMOHANBHOE COCTOSAHUE AOIMKHO COOTBETCTBOBATH KNaccy A B COOTBETCTBMM C TpeboBaHusMu NCO
16750-1.

8.3 Bubpauus

8.3.1 Uenb

[aHHble MCNbITAHWA BLISBMSAIOT HEUCNpaBHOCTU U nonoMku OW, Bbi3BaHHbIE BUOpauumen. Bubpauun
Kopryca HOCAT CrydvaiiHblil xapakTep, 00yCnoBneHHbIN HEPOBHOCTLIO AOPOTU U BHYTPEHHUMU UCTOMHUKAMU
Bubpauum oT y3noB NOABOAA MEXAHUYECKOW MOLHOCTU. OCHOBHbIE HEUCNPABHOCTH, BbIABNAEMbIE NPU STUX
UCMbITAHUAX, 3TO NONOMKA M MOTEPS ANEKTPUYECKOro KOHTaKTa.

McnbiTaHua Ha BO3aencTeue Bubpauun COCTOAT U3 ABYX CTaaUN.

Craausa 1 npoueaypbl UCMLITAHUS HA BO3AECTBME BUOpaLMmM HanpaBneHa Ha onpeserneHue noBeaeHus
GarapeinHoro 6rnoka unu cuctembl B Uenom. M3-3a Gonbwon maccel OM MakcumanbHasa yactota konebaHuim
npu NpoBeaeHUU UCMbITaHu orpaHndeHa 200 'y, HO ucnNbITaHMA Ha BMBpaUUIO AOMKHbI ObITb NPOBEAEHbLI BO
BCEX TPEX NPOCTPAHCTBEHHbIX HaNpaBreHUsX.

CTtaaus 2 npoueaypbl UCNbITaHUSA HA BO3aelcTBMe BUOpauun HanpaeneHa Ha NPoOBEPKY B OTAENbHOCTH
NOBEAEHNS SMEKTPUUECKUX M BNEKTPOHHDBIX YCTPOICTB C HeGonbLMMKU Maccamu (CPaBHUMbIMU C 3MNEKTPU-
YECKUMMW W 3MEKTPOHHBIMU YCTPOICTBAMM, OBbIYHO BXOAALLMMMU B COCTaB aBTOMOOUNS) BKIIIOYAs SNEeMEHTbI
MOHTaxa, ucrnonb3yemble ans GarapeliHbix 6NOKOB UnKM CUCTEM. [laHHbIE UCMbITAHUSI COOTBETCTBYIOT MCO
16750-3 ans MOHTaXHbIX NOBEPXHOCTEN HA NOAPECCOPEHHbIX Maccax (Ky3oBe aBToMobuns).

[aHHble ucnbITaHWA NPUMEHAIOTCA K 6aTapeiHbiM MOAYNAM U CUCTEMAM.

MpumedaHune — [daHHble ucnbITaHUA MOTYT ObITb NPOBEAEHBL! C UCTONb30BaHWEM MOACUCTEM BaTapeitHoro Mo-
ayns, cm. 5.1.

8.3.2 Cragua 1. BarapeiHbie Mogynb U cucTema

8.3.2.1 MNopsagoK NpoBEAEHUSA UCTIbITAHUI

McnbiTaHua gormkHel BbITb NpoBeaeHsbl B cootBeTcTBUM ¢ M3K 60068-2-64, cM. Tabnuubl ¢ 17 no 20,
pUCYHOK 12, UNu B COOTBETCTBUU C PEXMMOM UCTbITAHUIA, OnpeaeneHHbIM noTpebutenem u NPUMEHUMBIM K
TPAHCMOPTHBLIM NPUIOXKEHUAM.

[laHHble napaMmeTpbl UCMbITaHUii npuMeHsitloTcst Anst OW, CKOHCTPYMPOBaHHbLIX ANA MOHTa)Xa Ha noj-
peccopeHHble Macchl (Ky30B) TpaHCNOPTHOroO cpeacTea. OU AOomMKeH ObiTb YCTAHOBMNEH HA BUOPOCTEHA B TOM
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XKE MOJIOXKEHWUU, B KOTOPOM OH HaxXOAWTCSA Ha TPAHCMOPTHOM CPEeACTBE U B COOTBETCTBMM C TpeboBaHUAMMU,
nanoxeHHbimMu B MOK 60068-2-47.

McnbiTaHus Ha BUOpauuio AOIMKHbI ObITe NPOBEAEHBLI MO KaXKAOW U3 TPEX MPOCTPAHCTBEHHBLIX OCEN, B
TOM Cny4ae, €Cnm MHOE He OnpeAeneHo cornalleHwem Mexay notpebuteneMm u nocraBLUKOM. HaumHaTb
UCNbITaHUA CrieayeT C BepTukanbHbiX konebanun (Z), nepexoas 3aremM K kKonebaHusiv B NONepe4YHOM Hanpas-
nexuu (Y), 1 3aBepLuaTh B NPOAONbLHOM HanpasneHuu (X).

MexaHuueckue Harpysku, gencreyiowpme Ha OW, onpeaensioTcst PyHKUMEN YCKOPEHUSA CNy4YanHOro xa-
pakTepa no BpeMeHu, obLLas NPOAOIPKUTENBHOCTb UCMLITAHKUSA MO KaXKA0W U3 NPOCTPAHCTBEHHLIX KOOPAMHAT
cocraBnsieT 21 yac. MNpoaomKUTENbHOCTb TAKOTO UCMbITAHUA MOXET ObITb COKpalleHa a0 15 4 B Tom cny4yae,
€CInu UCMbITAHWMAM MOABEPralTca ABa MAEHTUYHLIX OW, unu Ao 12 4, ecnu UCnbITaHMAM NOABEPralTCs TPy
naeHTudHbix OW. [Anga aToro cnyyasa onpeaeneH OauMH UCMbITaTenNbHbIM cnekTp YactoT ot 5 My Ao 200 My no
Ka>KI0il U3 MPOCTPaHCTBEHHbIX 0Cei kak 3agaHHas CMIM') ans perynsitopa Bubpauuu (CMM_BepTukanbHas_Z,
CIMM_ropusoHTtansHasa_nonepedHas_Y, CMM_ropusoHTansHasa_npogonbHasa_X). B ToM cnyyae, ecnm ucnbi-
Tyemoe yCTPOWCTBO NMpeAHa3Ha4YeHo AN yCTAHOBKU NOA NOMOM MacCaXXMpCKOro NoMeLLeHUst TPaHCNOPTHOrO
cpeacTBa, A0MmKeH ObITb UCMONbL30BaH YMEHbLUEHHbIA cnekTp CMM_ rop|/|e.OHTaana;|_nonepet-||-|a;|_Y|.|0'ut nac-
caxvpckum nomewyermem B COOTBETCTBUM C Tabnmuen 19. B criyyae mniobbix COMHEHUIA, MOCTaBLUVMK 1 NOTpeduTenk
OOMKHbI COrNacoBaTb, KAKON PeXxuMm «nonepeyHas Y» AOIkeH ObiTb UCNONb30BaH.

Tabnuya 17 — 3HaveHus gna CIMM_ropusoHTanbHas_npogonsHasa_ X

YacToTa, 'y CIMM, g2y CIMM, (M/c2)2/Ty
5 0,0125 1,2
10 0,03 2,89
20 0,03 2,89
200 0,00025 0,02
cpefHekBagpaTUYHoe 3HaYyeHne 0,969 9,42 m/c?

Tabnuya 18 — 3HaveHusa gns CIMM_ropusoHTansHas_nonepedHas_Y

YacToTa, Iy CIMM, g2y CIMM, (M/c2)2/Ty
5 0,04 3,85
10 0,04 3,85
20 0,03 2,89
200 0,0008 0,08
CpefHekBagpaTuyHoe 3HavYeHne 1,239 12,07 m/c?

Tabnuya 19 — 3HadveHua ansa CIMM_ropumsoHTanbHasa_nonepeqHas_ YHOA NACCAMMPCKMM NOMELLCHIEM

YacTota, Iy CIMM, g%y CIMM, (M/c2)2/Ty
5 0,01 0,96
10 0,015 1,44
20 0,015 1,44
50 0,01 0,96
200 0,0004 0,04
CpefHekBagpaTudHoe 3Ha4YeHne 0,959 9,32 m/c?

1) CMM — cnekTpanbHas NNOTHOCTb, paBHas OTHOLLEHWNIO CPEAHEro KBafpaTa yCKOpeHUs K LUNPUHE NOonockl Npo-
nyckaHus dunsrpa, (M/c2)/u.
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Tabnuya 20 — 3HaveHua gna CMNM_sepTukansHaa_Z

YacroTa, 'y CMM, g2y, CMNM, (M/c2)2/Ty

5 0,05 4,81

10 0,06 577

20 0,06 577

200 0,0008 0,08

CpefHekBagpaTuyHoe 3Ha4YeHne 1,449 14,13 mic?
Y1h AY2
0,1 === I 9,62
=N
7 RN
3 INWY
0,01 "’ 0,962
TN
N\
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27T
0,001 NN 0,0962
o
AN
S
0,0001 0,0096

1 10 100 1000 X

X — vacToTa, ', Y7 — cnekTpankHas NNoTHOCTb MOLLHOCTH, g2/, Y2 — cnekTpanbHas MnoTHOCTL MOLHOCTH, (M/c2)2/TL;
1 — CIMNM_ropusoHTanbHasa_npogonbHasa_X; 2 — CIM_ropusoHTansHasa_nonepevHaa_Y; 3 — CIM_ropusoHTanbHaa_nonepeyHas_Y;
4 — CIM_BepTukansHasa_2Z

PucyHok 12 — Cnektpbl CIM gns nogpeccopeHHbIX Macc
(Macchl CMOHTUpPOBaHLI Ha Ky30Be TPaHCMOPTHOrO cpefcTaa)

B npouecce ucnbiTaHuii NOrpeLlHOCTb U3MEPEHNI 3HAYEHUI BENMYNH AOIMKHA COCTaBNAThL He Bornee:

- AonycTumas norpeLHocTb no yacrorte (1,25 £ 0,25) Ny;

- BHYTPEHHWI gnanasoH gonycka (ypoBeHb npegynpexaeHns) £ 3 ab;

- BHYTPEHHWM AnanasoH gornycka (ypoBeHb OTKIYeHus) £ 6 b

CneayeT NpeanonoXuTb, YTO OAHO U3 Hanbonee 3HauYMMbIX BO3AENCTBUIA HA KOHCTPYKUMIO BaTapeiHoro
MOAYNSA UNKU CUCTEMbI B TEYEHUE CPOKA CMyObl OKa3bIBAET TeMneparypa, No3TOMy UCMbITAHMSA Ha Bubpa-
Lm0 (BPEMS UCNbITAHWUI ANS KaXA0ro NPOCTPAHCTBEHHOIO HanpasneHusa) 6atapeiHoro Moaynsa Unu CUCTEMbI
OOIMKHbI ObITb HANOXEHbI HA TEMMNEPATYPHbIN PEXUM B COOTBETCTBMM C Tabnuuen 21.

Tabnuya 21 — 3Ha4yeHUs AN NPOAOMKUTENBHOCTU UCMBITAHUIA U TeMMepaTypa oKpyxatoLleil cpegbl

Bpems samepa, MUH
TemnepaTypa UCMbITaHWUIA
1 obpaseLy 2 obpasuya 3 obpasua
0 0 0 te
105 75 60 tin
420 300 240 tmin
525 375 300 te
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OkoHYaHue mabnuupi 21

Bpema samepa, MUH
TemnepaTypa ucnbiTaHUi
1 oBpaseL 2 o6pasya 3 obpasLa
700 500 400 tmax
1085 775 620 tmax
1260 900 720 t
2=21y =15y =12y

3HayeHua Temneparyp

tmin

W tay AOKHBI ObITb COrNAcoBaHbl MElY NOCTABLUMKOM W NOTpeGuTenem.
Bo BCex MHbIX Cny4asx, 3HAYEHNU YKa3aHHbIX TEMNEePaTyp AOMKHbLI COCTaBNATh ., =—40°C, . =75°C.

Mepea ucnbiTaHuAMKU HA BUGpaUMIO AOMKHA ObITb 3aMepeHa EMKOCTb MCNbLITYEMOro yCTPOMCTBa no-
CpeaCTBOM npoBeAeHusa ABYX cTaHaapTHbiX umknos (LIC) B cooTBetcTBUM ¢ 6.2. MNepea Hayanom pexuma
ucnbiTaHui Heobxoaumo gosectn C3 oo yposHa 50 % paspsagom Tokom C/3.

8.3.2.2 TpeGoBaHua

Mpu ucnbiTannsax Ha BosaencTene BMOpaLUM He AOIPKHbI UMETb MECTO pa3pbiBbl B LIENAX U NOTEPU dnek-
TPUYECKOTO KOHTAKTA.

Pabouee cocTosiHMe Npu UCNLITAHWAX AOIDKHO MOAPA3yMEBATb 3aMKHYTbIE FMAaBHbLIE KOHTAKTOPbI.

dyHKUMOHaANbHOE COCTOSAHME AOMKHO COOTBETCTBOBATL knaccy A (cm. MCO 16750-1) B npouecce Bbi-
nonHexus padouero pexxuma 3.2 B cootBetcTeun ¢ UICO 16750-1, u knaccy C B npouecce BbLINOMHEHUA Apy-
TMX pabounx pexxmmos.

B yncno nsmepsembix napameTpos BXOAAT:

- HanpspkeHwe Mexay nonoXxuTenbHON U OTPULATENbHON KIeMMamMKU UCNbITYEMOro YCTPOCTBA HA NPo-
TSXKEHWM BCETO NEPUOAA UCTbITAHWIA;

- COMPOTUBMEHUE U3ONALUMKU MEXIY KOPNYCOM UCMLITYEMOro YCTPOMCTBA U MNONOXMUTENLHOW M OTpULa-
TENbLHON KNeMmMamMu A0 U NOCNe UCMbITAHWA,

- eMKOCTb npu Toke C/3 n £, 00 1 nocne uUCrbITaHWi (B KaXA0M Cny4yae — eMKOCTb npu Toke C/3 Ha
BTOPOM CTaHAapPTHOM LIMKIIe).

8.3.3 Ctagma 2. nekTpuUecKue 1 NeKTPOHHbIe YCTPOMUCTBA GaTapeiHbIX MOAYIIA U CUCTEMbI

8.3.3.1 Nopsaok npoBeAeHUS UCTbITAHNIA

[aHHble napameTpbl UCNbITAHUI NpuMeHsATCA AnA OW, CKOHCTPYMPOBAHHBIX 48 MOHTaXa Ha noapec-
COpeHHble Macchl (Ky30B) TPAHCTMOPTHOTO CPeACTBa.

B Tom cny4ae, ecnu cneuuduyeckne ycnosus TpaHCMOPTHOMO CPEACTBA WM MOHTAXHOTO NPOCTPaH-
CTBa HE COOTBETCTBYIOT YCMOBUSIM HUXKEOMUCAHHON NPOrpaMmMbl UCMbITAHUI, UCMLITAHWUSA AOJDKHBI ObITh NPO-
BeAeHbl B cOOTBETCTBMM ¢ MCO 16750-3 unu B COOTBETCTBMU C AAHHBLIMW MOJTYYEHHbLIMU NPU U3MEPEHUSAX C
y4eTOM AENCTBYIOLLMX HA TPAHCTMIOPTHOM CpefcTBe pabounx HarpysoK.

MpoBecTu UCNbITaHMSA C PEXMMOM CryyaliHbIX BuGpauuii B cootseTcTeuu ¢ MOK 60068-2-64. Mpoaon-
XUTENbHOCTb NEPUOAAa UCTIbITAHWI 8 Y AN KaXKaoi KOOPAUHATHON MIOCKOCTW UCMbITYEMOro YCTPOMCTBA.

CpeaHekaapaTyeckoe 3HauYeHNe BENUUNHbI YCKOPEHMIt AOMKHO COCTaBnsAThL 27,8 M/c2.

Mpadhuk pacnpeaenenns CIMM no yactoTte konebaHui npuBeaeH Ha pucyHke 13 n B Tabnuue 22.
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Yi
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X — vacToTa, 'y, Y — CMM, (M/c2)2TL; 1 — paspsa; 2 — sapss,

PucyHok 13 — CITM yckopeHue B 3aBUCUMOCTHU OT YacToThl

Tabnuya 22 — 3HadeHus gnga CMNM u yacTtoTsl

YacToTa, Iy CIMM, (M/c2)2/Ty,
10 20
55 6,5
180 0,25
300 0,25
360 0,14
1000 0,14
2000 0,14

8.3.3.2 TpeboBaHus
Mpu ucnbiTaHUAX Ha BO3AENCTBUE BUOPALIMU HE JOIMKHBI UMETL MECTO pa3pbiBbl B LIENAX M NOTEPU ANeK-

TPUYECKOro KOHTaKTa.
OYHKUMOHANbHOE COCTOAHME AOMMKHO COOTBETCTBOBATL knaccy A (cm. MCO 16750-1) B npouecce Bbl-

nonHeHus paboyero pexuma 3.2 B coorsetctaumn ¢ MCO 16750-1, n knaccy C B NpoLECCE BbINOMHEHUA APY-
rmx pabounx pexmMmos.

8.4 MexaHuuyeCcKkui yagap MHOrOKpaTHOro aemMcTBus

8.4.1 Uenb

[aHHble ncnbITaHUA NPUMEHSIOTCA K MOAYNAM U CUCTEMaM, NPeaHa3Ha4YeHHbIM ANS XXeCTKOW YCTaHOBKK

Ha Ky30B€ TPaHCNOPTHOIO CPEACTBA UMM Ha ero pame.
JlaHHble BMIbI HArpy3ku NPOUCXOASAT, HAaNpUMep, Npu nepeesae yepes 60pAIOPHLIA KaMeHb Ha BbICOKOI
CKOpOCTU. OCHOBHbLIMM HEUCNPABHOCTAMM SBAAIOTCA MeXaHUYeCKue NOBPEeXAeHUs KOMNOHEHTOB, BbI3BaHHbIE

BbICOKUMU 3HAYEHUAMU YCKOPEHMWIA.
JlaHHble UCNbITAHUS NPUMEHSIIOTCA K BaTapeiHbIiM MOAYNAM U CUCTEMAM.

0l pnMmedyaHune — [laHHble ucnbliTaHna MOryT ObITb npoBefeHbl ¢ UCNonb3oBaHWEM NOL4CUCTEM 6aTape|7|Horo MO-

aynsa, cm. 5.1,
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8.4.2 UcnbiTanus

UcnbiTaHna aomiHbl ObITh NpoBeaeHbl B cooTBeTcTBUM ¢ UCO 16750-3, cMm. Tabnuuy 23, unu B COOTBET-
CTBUU C PEXXMMOM UCTILITAHWUIA, ONPEAEnNEeHHbIM NOTPeOtUTENEM N NPOBEPEHHBIM HA TPAHCNOPTHbLIX YCTAHOBKAX.

YckopeHusi, BO3HUKAIOLLME NPU UCNLITAHWAX B pesynbrate yaapa AOMKHbI UMETb Ty Xe HanpaBneH-
HOCTb, KOTOpas UMEET MECTO Ha TPAHCNOPTHOM CpeacTBe Npu akcnnyatauuu. Ecnu nanpasneHue aencrsns
HeussecTHO, OU AOMKeH ObITb UCNLITAH B LLECTW NPOCTPAHCTBEHHLIX HANPaBAEHUAX.

Ta6nunya 23 — UcnblTaHWA Ha MexaHu4eckuin yaap. MapameTpsl.

MapameTp Tpe6oBaHua
Pabouunii pexxum ucneiryemoro yctpoiictea (cm. UCO 16750-1) 3.2
dopma umnynbca nonycuHycouaanbHbIi
YckopeHue 500 m/c?
MpogoMmKUTENBHOCTL 6 Mc
TemnepaTypa &
Yucno yaapos 10 B KaXXAOM HanpaeneHun UCnbITaHnA

Mepea ncnbiITaHMAMU HA MeXaHUYeCKUi yaap AoMmkHa ObiTb oueHeHa emkocTb O nocpeacTBoM nNpose-
AeHus AByx ctaHaapTHbix uuknos (LIC) B cooTeeTcTBuM € 6.2. Mepea Havyanom UCNbITaHUN cneayer 4OBECTU
C3 0o 50 % c nomoLyblo paspsiaa Tokom C/3.

Pabouunin pexxum ncnbITaHui npeanonaraeT HenpepbiBHOE HabnoaeHne 3a napameTpamu TeMneparypsbl
W HaNPSH>KEHUSI BO BCEX AOCTYNHbIX TOYKax nsamepeHus OW.

Mocne ucnbITaHUii HA MEXaHUYECKUI yaap AomkHa ObiTb oLueHeHa emkocTb OU nocpeacTBOM npoeeae-
HUA ABYX CTaHAapPTHbIX UMknos (LIC) B cooTBeTCTBUM C 6.2.

8.4.3 TpeGoBaHus

PyHKUMOHaNbHOE COCTOSIHME AOMKHO COOTBETCTBOBATH KNaccy A B COOTBETCTBUMU ¢ TpeboBaHusimm NCO
16750-1.

M3mepsemble napamMeTpbl 4OSDKHbI BKITHOYATb:

- TEMMepaTypbl U HANPSDKEHUSA BO BCEX AOCTYMHbIX TOYKAxX uaMepeHna O BO BpeMs UCNbITaHui;

- COMPOTUBIIEHUE u3onsaumumM Mmexxay kopnycom OU u nonoXXuTensHOW 1 OTpuuaTtensHOW KneMmamu 4o m
NOCIe UCMbITAHUI,

- €MKOCTb npu Toke paspsiaa C/3 u {, A0 1 NOCNe nCnbITaHui (B KaXJ10M cnyyae — eMKOCTb Npu Toke
C/3 BTOpPOro CTaHA4ApPTHOrO LMKNAa).

9 NcnbITaHMA HA BO3MOXHbIE NOCNEeACTBUA HENPaBUITbLHOW 3KcnryaTtauum

9.1 Undpopmauun

9.1.1 CocTOosiHME 3apPAXKEHHOCTHN

HecmoTpsa Ha TO, YTO BLICOKOAHEpreTUdeckue barapeiiHbie Moagynu Unu CUCTEMbI MOTYT CHUTATLCA NOJ-
HOCTbIO 3apsbkeHHbIMK Npu ypoBHe C3 HMke 100 %, ucnbiTaHMa HA HENPABUNBHYIO KCMTyaTaumio AOSDKHbI
nposoautbea npu C3 100 %, ecnu cneynanbHO HE yKa3aHO MHOE.

9.1.2 NMNoaroroBkKa

Ecnu cneumanbHO A5 KOHKPETHOFO CRy4as He yKa3aHO MHOE, NPU UCMbITAHUAX AOMDKHbI ObITb BbINOS-
HEHbI CreayloLue yCrnoBus:

- UCMbITAHUA JOJDKHBI NPOBOAUTLCA NPU KOMHATHOW TeMneparype (£,);

- OU pomxeH UMeTb HOpMarnbHyio pabouyio TeMneparypy;

- ecnu barapeiiHas cucTeMa BKIIOYAeT CUCTEMY KOHTPONSA TeMnepaTtypbl, OHa AoMmkHa ObiTb paboTo-
cnocobHa;

- ecnu ansa paboTbl HEOOX0AUMBI OXNaxXaaroLLee YCTPOMCTBO, TO OHO AOMKHO ObITb B HANUYMK.

9.1.3 NMpoaomKUTEeNnbLHOCTb UCTIbITAHUS

Mocne kaxaoro ucnbiTaHuss Heobxoaumo HabnoaeHue 3a OU B TedeHne 1 4, 40 TeX NOp, Noka Temne-
paTypa UCMbITyeMOro yCTPOWCTBA HE CHU3UTCA Huxe 50 °C unm Ao Toro MOMEHTA, KOraa UCHE3HET ONacHOCTb
0Xora OT Hero.
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9.2 3awuTa OT KOPOTKOro 3aMblKaHUSA

9.2.1 Uenb

Lienbio ucnbiTaHnsi Ha 3alMTy OT KOPOTKOrO 3aMblKaHUSI SIBMSIETCA NpoBepka (DYHKUMOHUPOBAHUA
yCTPOWCTBA 3aLUTbl OT KOPOTKOrO 3aMblkaHusl. [laHHOe yCTPOMCTBO AIOMMKHO NPepbiBaTb TOK KOPOTKOrO 3aMbl-
KaHWUA ANA NPeaoTBPaLLEeHNs Cepbe3HbIX NOCNEACTBUIA BO3AENCTBUS ITOrO TOKA HA UCNLITYEMOE YCTPONCTEO.

[aHHble ucnbiTaHUA NPUMEHSIOTCA K 6aTapeiHbIM MOAYINSIM U CUCTEMAM.

9.2.2 MNopanok npoBeAeHNs UCNbITAHUNA

OW pornxeH nmetb Temneparypy f,, ObiTb NOMHOCTLIO 3aPSHKEHHLIM W €r0 COCTOSIHWE [JOMDKHO COOTBET-
CTBOBaTb HOPManNbHOMY pabodeMy pexxumy (KOHTaKTOpPbl 3aMKHYTbI, 6aTapenHble CUCTEMbI KOHTPOSIUPYIOTCA
BKB). ina co3aaHua NOMHOr0 KOPOTKOrO 3aMblKaHWUS AOIMKEH ObITb MCNONbL30BAH NPOBOAHWK COOTBETCTBYIO-
LMX pasmepoB, uMmetoLLuin conpotusnexdune 20_,5 MOM, KOTOPLIN JOMKeH 06ecne4nTs CoeanHeHmne nomnocos
3a BpeMs He bonee 1 ¢, ANUTENbLHOCTLIO 10 MMH MNKU 40 MOMEHTA, KOT4a UHble COOLITUS He NpPepBYT UC-
nbiTaHua (Hanpumep, pacnnasneHne KOMMNOHEHTOB). McnbiTaHus A0mkHbl ObIThb NpoBEAEHbI ¢ paboTalowmm
MHTErpUPOBaHHbLIM NACCUBHBLIM U aKTUBHbLIM YCTPOWCTBOM 3aLLMTbI MO TOKY.

Mocne Toro kak OU OyaeT NnoaBeprHyT UCMbLITAHUIO HA KOPOTKOE 3aMblkaHue, Kak OnucaHo Bbille, Ha-
GniogeHue 3a HUM cneayeT OCYLUECTBIATL B Te4eHue 2 Y.

Bo BpeMs npoBeaeHus ucnbitaHuii Bce pyHkumn O aomiHbl ObiTb AEWCTBYIOWMMU, KaK 3TO npeanu-
CaHO KOHCTpyKUuMen. B cnyyae 6atapeiiHOro Moaynsi yCTpOMCTBO 3awuTbl OT Neperpysku no Toky (Hanpumep,
nnaBkue NpegoxpaHuTeny) AOIMKHO NMpepbIBaTb TOK KOPOTKOTO 3aMblkaHus. B cnyvae 6arapeinHoli cucrembl
TOK KOPOTKOIO 3aMblKaHUsl AOIDKEH NMPEpPbLIBAaTLCA YCTPOMCTBOM 3alMThl OT Neperpy3ku no Toky (Hanpumep,
NNaBKMMU NPEAOXPAHUTENSAMU) U/MNU aBTOMATUHECKUM Pa3beAUHEHUEM INMABHbIX KOHTAKTOPOB.

dukcaumsa AaHHbIX, B 0COOEHHOCTU AaHHLIX MO HanpshkeHuio u Toky OU, aomkHa NPpou3BOAUTLCA C A0-
CTaTo4HOM YacToTon, Hanpumep 0,1 Mc, ANA OUEHKU PYHKLMU OTCEYKU NO TOKY U AeNCTBUTENLHBIX NMUKOBbLIX
BENUYUH TOKA KOPOTKOIO 3aMblKaHUA.

9.2.3 Tpe6oBaHus

B uncno nsmepsieMbix napaMeTpoB BXOAAT:

- Temneparypa, HanpsbkeHue n Tok O B 3aBUCUMOCTU OT BPEMEHMU;

- COMPOTUBMNEHNE U3ONALIMM MEXY KOPNYCOM UCTLITYEMOTO YCTPOWCTBA M NMONMOXUTENbLHONW U OTpULa-
TerbHOW KneMmamMm 40 U Nocre UCMbITaHWA.

9.3 3awuTa oT nepesapsaga

9.3.1 Uenb

Llenbio ucnbITaHUs 3awmTbl OT Nepesapsja ABNSeTcs npoBepka cpabaTbiBaHWUSA 3aLLMTHOM (DYHKLUK.
JaHHas yHKUMA NnpepbiBaeT TOK NpU YPE3MEPHOM 3apsiae AN 3aluThbl UCNLITYEMOTO YCTPOMCTBA OT MOObIX
CepbE3HbIX NOCNEACTBUI, BbI3BAHHLIX NEPe3apsaoMm.

[aHHble UCnbITaHWA NPUMEHSAIOTCS TOSMbLKO K BaTaperHbIM cucTeMam.

9.3.2 Mopaaok npoBeaAeHUSA UCTNbITAHUA

OW pomkeH nmeTb Temneparypy f,, ObITb MOMHOCTLIO 3aPSDKEHHBIM, U €70 COCTOSIHUE JOMKHO COOTBET-
CTBOBaTb HOpMarnbHOMY paboyemy pexumy (KOHTakTOpbl 3aMKHYTbI, 6aTapeiHble CUCTEMBbI KOHTPONUPYIOT-
cs BKB). McnbiTaHna A0MmkHbI ObiTb NPpOBeAEHbI ¢ paboTalomM UHTErPUPOBAHHLIM NACCUBHBLIM M aKTUBHLIM
YCTPOWMCTBOM 3aLLMTbI MO TOKY. AKTMBHOE ynpaBneHue 3apsioM AOMKHO ObITb OTCOEAUHEHO UMW OTKAIOYEHO.

OW pomxeH GbITb 3apsiXXeH Npu NOCTOSIHHOWM BEMUYUHE 3apsAAHOI0 TOKa, 3HaYUeHue KOTOPOW cornacyerca
MeXay NOCTaBLUMKOM U NoTpebuTtenem. BennunmHa nocTostHHOroO Toka 3apsiga AommkHa ObiTb 2C.

BepxHuii npeaen Hanps»keHUst UCTOMHUKA NUTAHUA A0SDKEH ObiTb YCTAHOBIIEH HA YPOBHE, HE NpeBbiLa-
IOLLIEM MaKCUManbHOE HanpskeHue GartapenHon cucreMol 6onee yem Ha 20 %.

3apsag A0oMmKeH NPoaomKaTbCca A0 TeX Nop, noka npouecc 3apsiaa OU He npepBeTcA NpyU NOMOLLM aBTO-
MaTn4ecKoro pa3MblKaHUsi rMaBHbIX KOHTAKTOPOB.

McnbiTaHus npy nepesapsige 40mkHbl ObITh NpekpaLLeHbl npy goctmkeHun yposHa C3 130 % unu ecnu
TeMneparypa akkyMynsaTOpoB AOCTUTHET ypoBHS 55 °C. Mpeaenbl Ans C3 u TeMnepaTtypbl aKKyMynsiTOPOB UC-
NbITYEMOro YCTPOMCTBA, ONpeAensiowue OKOHYaHWe NpoLecca UCNbITAHUIA NPY Ype3MepHOM 3apsae, MoryT
ObITb COrMacoBaHbl MEXAY NOCTaBLUMKOM M NoTpebuTenem.

CB0op 1 KOHTPONb AaHHbIX A0JHKEH ObITb MPOAOIDKEH B TeMeHUe 1 4 nocne OKOHYaHusA 3apaaa.

Bo BpeMsi npoBeAeHns UCMbITaHWUI BCe PYHKLIUM UCTILITYEMOTO YCTPOMCTBA A0MKHbI ObiTh AEUCTBYIOLLU-
MW, B COOTBETCTBUMN C npeaHasHadeHnem. MNpu nepesapsae BKB gomkeH Bbigatb KOMaHAy HA aBTOMaru4ye-
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CKOE pasMblKaHWEe rMaBHbIX KOHTAKTOPOB, ANA TOro YTOObl OTKMIOMMTL TOK ANt NPeAOoTBPAaLLEHNA AanbHEeRLMX
Cepbe3HbIX NOCNEACTBUIA.

Bb160p AMCKPETHBIX AAHHBIX, B 0COBEHHOCTU AaHHbIX MO HAMPSKEHWUIO U TOKY UCTILITYEMOrO YCTPONCTBA
JOMKEH NPOM3BOAMTLCA C AOCTATOUMHON YacTOTOl BbIBOpKK, HanpuMep 100 Mc, Ans oUeHKU PYHKLMM OTCEYKU
no TOKY.

9.3.3 TpeboBaHusa

B uncno namepsiemMbix napameTpoB BXOAAT:

- Temneparypa, HanpsXeH1e 1 TOK UCNbITYEMOro YyCTPOIMCTBA B 3aBUCMMOCTH OT BPEMEHM;

- COMPOTUBIEHME U3OMALMU MEXAY KOPMYCOM MCMLITYEMOro YCTPOMCTBA U MONOXMUTENLHON U OTpULIa-
TenbHOW KNnemmamu A0 U Nocre UCTbITaHUN.

9.4 3awuTa oT Ype3MepHoro paspsaa

9.4.1 Uenb

Llenbio mcnbiTaHns 3awuTbl OT YPE3MEPHOro paspsaa SBNAETCA NpoBepka cpabarbiBaHUS 3alwUTHON
yHKUMK. [laHHOE YCTPONCTBO NPepbIBAET TOK NPK YpE3MEPHOM pa3psaae ANns 3aLmThl UCNLITYEMOrO YCTPOUi-
CTBa OT MOObIX CEPbE3HbIX NOCNEACTBUI, BbI3BAHHLIX YPE3MEPHBIM Pa3pPsA0M.

[aHHble NCnbITaHWA NPUMEHSIOTCSA TONMbKO K BaTapeiHbiM cuctemam.

9.4.2 Mopsagok npoBegeHUA UCTIbITaHUA

OW porpkeH uMeTh Temnepatypy f,, ObiTb NONHOCTLIO 3APSKEHHBIM, U €r0 COCTOSHME AOMKHO COOTBET-
CTBOBaTb HOpManbHOMY paboyemy pexxmuMy (KOHTakTOpbl 3aMKHYTbl, DaTapeiHble CUCTEMbI KOHTPONUPYIOT-
ca BKB). McnbiTanusa aomkHbl ObiTh NpoBeaeHbl ¢ paboTalowmmM UHTErPUPOBAHHBLIM NACCUBHBLIM U AKTUBHBLIM
YCTPONCTBOM 3aLLMThI MO TOKY. AKTUBHOE ynpasneHue paspsaoM 40SHKHO ObiTb OTCOEAUHEHO MU OTKIIOYEHO.

BbinonHutb cTaHgaptHbiii pa3paa. Mpyv gocTwxkeHun npeaenbHbIX 3HAYEHUNW CTaHJapTHOro paspsaa
npoaomkuTh paspag Tokom C/3.

Pa3psig nomkeH npoaomkaTbCa A0 TeX NOpP, NOka Npouecc pa3paaa UCNbITYemMOro yCTPOINCTBa He npe-
pBETCA NPY NOMOLLY aBTOMATUHECKOTO PasMbIKaHUA FMaBHbIX KOHTAKTOPOB.

McnbiTaHnA npu YpeamepHOM paspsge A0MmkHbI BbiTe NPeKpaLLeHbl BPYHYHYIO NPU NageHUN HanpsXkeHUs
00 YPOBHS 25 % OT HOMUHANBLHOTo unu Yepes 30 MUH NOcne AOCTUKEHUA HOPMAaNbHOrO Npegena paspaaa uc-
NbITYeMOro YCTpoicTBa. 3HaYEHUs NpeaernbHbIX 3HAYEHUI HaNPSXKEHUS U BPEMEHM, OTPAHNYUBAIOLLIMX UCTIbI-
TaHMA No 3awmTe OT Ype3MEPHOro paspaga, MoryT ObiTb COrnacoBaHbl MeXay NOCTaBLUMKOM M noTpebutenem.

n punMedyaHue — HoMuHanbHbIM HanpsXXeHUeM cHUTaeTca BeNMYuHa HanpskeHusd, yctaHoBNeHHasd nocraBLyn-
KOM B Ka4ecTBe peKoOMeHA0BaHHOIro pa60qero HanpsXxXeHuA cBoel 6aTape17|H0|7| cucteMbl. BenuuunHa HanpsXeHUAa 3aBUCUT
oT SﬂeKTPOXMMMHeCKOﬁ CUCTEMBI, Konn4yecTtBa OTAENbHbBIX 3NIEMEHTOB U UX yCTpOI7ICTBa.

COOp 1 KOHTPOIb AaHHbIX AOIMKEH ObITb NPOAOIKEH B TEYEHUE 1 4 Mocne OKOHYaHus paspaaa.

Bo BpeMsi npoBeAeHUs1 UCTIbITAHUI BCE (DYHKLMM UCTILITYEMOrO YCTPOMCTBA AOJDKHbI ObITb AENCTBYIO-
LMMU, B COOTBETCTBUM C NpegHasHaveHuem. Mpu ypeamepHom paspsaae, BKB aomkeH Bbiaatb KOMaHAy Ha
aBTOMaTUYECKOE Pa3MbIKaHUE [MaBHbIX KOHTAKTOPOB, A TOro YToObl OTKMIOYUTL TOK ANS NpeaoTBpaLleHus
AanbHenLnX cepbe3HbIX NOCNeACTBUN.

BbiGOp ANCKPETHLIX AAHHbIX, B 0COOEHHOCTU AAHHbIX MO HANPSHKEHUIO M TOKY UCTILITYEMOro YyCTPOCTBa,
AOIMKEH NPOM3BOAUTLCS C AOCTATOMHON YACTOTON BbIOOPKK, Hanpumep 100 MC, AN OLUEHKU PYHKLMMN OTCEYKU
no TOKYy.

9.4.3 TpeGoBaHusa

B uncno nsMepsembix napameTpoB BXOAAT:

- Temneparypa, HanpspkeHue u Tok O B 3aBUCMMOCTU OT BPEMEHM;

- CONPOTUBMEHUE U3ONSALMU MEXAY KOPNYCOM MCMbITYEMOro YCTPOMCTBA U MOMOXMUTENBHOW N OTpULa-
TENMbHOW KIeMMaMu 10 1 Nocne UCMbITaHUN.
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MpunoxeHue A
(cnpaBouHoe)

BatapeiiHblie MOgYNMU U CUCTEMBI, OOLUI 0630 UCTIbITAHUIA

A.1 O6LuMe nonoxeHua

[aHHoe npunoxeHne onucbiBaeT pasnuyna Mexay barapeiiHbiMM MoAYNAMK U BaTapeiHeiMKU cucTemamu. Mpuno-
XKEeHWe COAepXUT PeKOMEHAALMN O Ha3Ha4YeHWUMN UCTIbITaHUIA Ana 6aTapeiHbIX MOgynei U cucTemM.

A.2 BatapeiiHblii MOAyNb

BaTtapeliHblit MOAYrb (CM. PUCYHOK 2) NpefcTaBnseT coboil yCTPOACTBO HAKOMNSIEHUS SHEepriK, KOTopoe BKIToYaeT B
ceba akkyMynaTopbl UK akKyMynsaTopHble c6opKU, SNeKTPOHHOE 06opyAoBaHWe akKyMynaTopa, SMeKTPUYECKUin KOHTYP,
OTHOCALLUMIACA K KNaccy HanpsikeHus B, 1 ycTpoicTBO 3alluThl OT Neperpysku no TOKY, BKIOHatOWUA anekTpuyeckne co-
eJVHUTENMN N UHTepdenc ANA cUCTeMbl OXNaXAeHUA Knacca HanpsxeHus B n BcnomoraTenbHblil KOHTYP Knacca Hanpsi-
XeHus A, a TakKke KOMMYHUKaLMU. SNeKTPUYECKUii KOHTYp knacca HanpshkeHWs B GaTapeiiHoro Mogynsa MoXeT BKoYaTh
B cebs koHTaKkTOpbl. BaTapeiiHble MOAYNM NOCTOAHHOMO TOKa ¢ HanpsxeHnem 60 B u 6onee MoryT BritodaTs B cebs pyHK-
Li1I0 PYHHOTrO OTKITIOYEHUS (CepBUCHOE OTKIMIOMeHWE). Bce KOMMOHEHTLI, KaK NpaBuno, NoMeLLeHs! B yaaporpoYHbli kopnyc
LA HopMaribHbIX YCIOBUIA aKCnyaTaLuu.

A.3 BarapeliiHasa cuctema

A.3.1 batapeiiHaa cuctema ¢ uHTerpupoBaHHbIM BKB

BaTtapeiiHas cuctema c uHTerpupoBaHHbiM BKB (cM. pucyHok 3) npefcTaBnseT coGoi YCTPOUCTBO HAKOMMEHUS
3Hepruu, koTopoe BKIoYaeT B cebs akkyMynATOpbl MU akkyMynATOpHble cOOpKM, 3neKTpoHHOE 06opyaoBaHUe akKyMymns-
Topa, 6rnok koHTponsA 6aTapeu, SNEKTPULYECKNA KOHTYP, OTHOCALLMIACA K Knaccy HanpsxeHUs B, ¢ KOHTakTopamu U ycTpon-
CTBOM 3aLLMTLI MO TOKY, BKITHOHatOLLMIA aneKTpu-eckne CoeanHNTENN 1 MHTepdeic Ana cucTembl OXNaxaeHns knacca Ha-
npspKeHUa B 1 BecnoMoraTenbHbIA KOHTYp Knacca HanpsxeHus A ¢ KOMMyHUKauusaMu. BatapeiiHble cucTeMbl NOCTOAHHOMO
Toka ¢ HanpsikeHvem 60 B n Gonee MoryT BKtodaTb B cebsi (YHKLMIO pYHHOIO OTKSIIOYEHUA (CEPBUCHOE OTKIIOYEHUE).
Bce KOMNOHEHTEI, Kak NpaBuIio, NoMeLLeHLl B YAapornpouHbIii KOpryc Ans HopMarbHbIX yCnoBuiA akcnnyaTauun. B gaHHoM
npumepe 6riok KoHTponsi 6aTapen BCTPOEH BHYTPb Y4apOnpoYHOro Kopryca Afs HopMasbHbIX YCNOBWIA 3KcnnyaTauuu, u
€ro KOHTpornbHble yHKLUM CBA3aHbI ¢ BaTapeiiHeiM Mogynem.

A.3.2 barapeliHas cucTeMa ¢ BHelUHUM pacnonoxeHunem BKB

BartapeiiHaa cuctema ¢ BHelwHUM pacnonoxeHnem BKB (cMm. pucyHok 4) npeactasnseT coboil yCTpoWCTBO HaKo-
MNEHWS 3Heprun, KOTopoe BKITHoYaeT B cebs akkyMynaTopbl UK akKyMYNATOpHble c6opku, anekTpoHHoe obopyaosaHue
akkymynsitopa, 6rnok kKoHTponsi 6atapeu, aNeKTPUYECKUIA KOHTYP, OTHOCALLMIACS K Knaccy HanpsbkeHusi B, ¢ KoHTakTopaMu
W YCTPOWCTBOM 3aLUuThl MO TOKY, BKITHOYAOLUIA 3reKTPUYeckne coefUHUTENU U MHTepdeiic ANs cMCTEMBbl OXNaXAEHUS
Krnacca HanpsixeHusi B n BcnoMoraTenbeHbIA KOHTYP Kracca HanpsixeHust A ¢ KOMMYHUKaLumsamu. baTtapeiiHble cucteMbl no-
CTOAHHOrO TOKa ¢ HanpshkeHWeM 60 B 1 6onee MoryT BKITto4aTh B ce651 DYHKLUIO PYHHOrO OTKITIOYEHNS (CEPBUCHOE OTKIIO-
YeHue). Bce KOMMOHEHTEI, Kak NpaBuIio, MOMELLEHbI B YAAPOMNpOoYHbIA KOPNYC ANA HOpMaribHBIX YCIIOBUIA aKcnnyaTauuu.
B faHHOM npumepe Briok KOHTponsa HaTtapen pacnonoXeH CHapyXu yaapornpoYHoro Kopnyca A5 HopMarbHbIX YCNnoBui
3KCMnyaTaunm, 1 ero KOHTPOmbHble PYHKLMKN cBA3aHblI ¢ BaTapeiiHblM MOAYEM.

A.4 O6wwmii 0630p UcnbITaHNi
B Tabrnvue A.1 yKasaHo, Kakue Buibl UCMbITaHWA LOSKHLI MPOBOAUTECA HA COOTBETCTBYHOLLIMX YPOBHSX.
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Ta6nuuya A1 —lNpuMeHeHne ncnbiTaHuit Ans GaTapeiHbIX Modyrnen U cucTeM

OnpepaerneHune pabounx xapakTepucTuk HapexHocTb Henpasunbhas
akcnnyataums
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BatapeitHas cuctema (6atapeliHblil 6rok ¢ MHTerpuposaHHbiM BKB)
Cucrtema X X X X X X X X X X \' \Y \Y
BatapeitHasa cuctema (batapeiiHblit 6nok ¢ BHeWHWM BKB)
Cuctema X X X X X X - - - - \ \ \
Briok?) U U - - - - X X X X - -

X — ucnbiTaHne NpuMeHsieTes;

— UCMBITAHWE He NPUMEHSIETCS;

U — afanTupoBaHHbIii/coKpalleHHbIA METOA,;

V — dyHKUMOHaneHoe ucneITaHue npu aktueHoM BKB;

TPOMUPYIOTCS BPYYHY!O.

W — ucnbiTaHWe co cpabaTbiBaHMeM NnaBKUX NpeoxpaHuTenei.

a) BEKB OTCYTCTBYET, BHelLHWU BKB He ucnonbayetca, oxnaxaeHne He UCNONb3YETCs, MaBHbLIE KOHTAKTOPbI KOH-
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MpunoxeHue B
(cnpaBouHoe)

Mpumepbl cneundukaumin ons npoeeaeHUA UCNbITAHUMA 6aTapeHbIX Moayrien U CUCTEM

B ka4ecTBe nprMepoB AN NOArOTOBKM MpefCcTaBeHns pesynsTaToB UCMBITaHUIA MOTYT paccmaTpuBaTbes TabnuLbl
B.1—B.5. MNpepnaraemble opMbl AOMKHBI OblTb 3aMofiHeHbl UCTbITAaTENbHOW NabopaTopueit U BKIHOYEHB! B MPOTOKONbI
ucnbiTaHuii. B gononHerune K 3aToMy B MPOTOKOS UCMbITAHWIA MOTYT ObiTb TakKe BKIOYEHEI AUMarpaMMa eMKOCTU B 3aBUCH-
MOCTU OT BeNW4YMHbI TOKa paspsaa (Npy pasnnyHblX TeMrnepaTypax okpyXatolel cpefbl), a Takke guarpaMMa MOLHOCTH
B 3@BUCUMOCTY OT pa3psaga npu NOCTOAHHOR MOLLHOCTW (MPW pasfnyHbIX TeMNepaTypax okpyxatoLlei cpeabl). MNocTasLuymk
GaTapeii AOMKEH NPeAOCTaBUTL BCIO HEOOXOAMMYIO MHPOPMALIMIO U TEXHUYECKME AaHHble AA obecnedeHns ucnelTaHuii.

Tabnuya B.1 — BbatapeiiHblii Mmogynbs/cuctema. ObLyue AaHHble NocTaBLyMKa

MocTaBLynK

KomnaHus

Aapec

ALLpeC B UHTEpPHeTe

KoHTakTHOE nugo

WHuyuansl, hamunus

TenedoH

E-Mail

dakc

Tabnuya B.2 — BbartapeiiHblit Mogynb/cuctema

Tvn SJ'IeKTpOXVIMVI‘-leCKOVI CUCTEMBbI

ToproBoe HauMeHoBaHWe NPON3BOAUTENS

[ara npoussogcTea

HoMuHansHoe HanpsxeHue, B

HoMuHaneHas emkocTb npu Toke C/3, Ay

HoMuHansHoe HanpsxeHue akkymynsatopa, B

KonuyecTBO akKyMynATOpOB

KonuuecTBo akkyMynsATOpHbLIX cGOpOoK

Tun martepuana katoga

Tvn Martepwhana aHoga

Tun matepuana cenaparopa

Tun snekTponuTa

AKKyMynaTop AkkymynsaTopHas cbopka Mogyne/cuctema

Macca, kr

O6bem, gm3

OnunHa, MM

LLinpuna, MM
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OkoHYaHue mabnuupi B.2

BkicoTa, MM

[Hata nonyyeHus 6atapeitHoro Mogynsi/cucrembl notTpedutenem, MTT-MM-440

MepudepuritHble yCTPOWCTBA U MHCTPYKLUK

BKB Ha: HeT:
YnpaeneHue TeMnepaTypHeIM PEXUMOM Ja: Het:
YcTpoiicTBa 6e3onacHocTm Oa: HeT:
PYyKOBOACTBO MO 3KCnnyaTaynu Ja: Het:

Tabnuuya B.3 — batapeiHslii Mogyns/cuctema. JononHutensHoe obopyaoBaHue

BKB OxnaxaeHue CoeguHutenu

Apyroe KownTeliHep

Utoro

Macca, kr

O6beMm, am3

OnuHa, mm

LLnpuHa, MM

BeicoTa, MM

MoTpebnsemasn MoLlHOCTb, BT

Tabnwuuya B.4 — batapeiiHslii Mogynbe/cucTema. YernoBus skcnnyarauuu

3apag

MeToga

Bpewms 3apsga

MpepenbHble 3Ha4YeHus Temnepatypsl, °C MWH:

Makc:

Makc. NpofomXKUTENbHEIA TOK 3apsaga, A

Makc. Tok 3apsifa, A, NPOLOKUTENBHOCTb, C

Makc. Temnepatypa GaTtapeu npu sapsge, °C

Makc. HanpsbkeHue npwu 3apsge, B

[MonHoe onucaHue npouecca 3apafa, Brovas gnarpaMmmy 3apafa, 4OMKHO yKasbiBaTbCA B NMPUMOXEHUN

Paspag

["Ipe,qeanble 3Ha4veHunA TeMmneparTypbl, °C MWH:

MakKc:

Makc. npoformx1TeNbHbIA ToK paspsaaa, A

Makc. Tok pa3psiga, A, NPOAOMKUTENBHOCTb, C

MuH. HanpsxeHWe npw paspsge, B

HanpsbkeHne otceuku, B

paTypbl B Npouecce paspsga LOMKHO yKasbiBaThCs B NPUITOXEHUN.

[MonHoe onucaHue TpeGOBaHMVI K npefenbHbIM 3Ha4Y€HNAM TOKa U HanpsXXeHUA B 3aBUCUMOCTU OT C3 u Temne-
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Tabnuuya B.5 — BbartapeiiHbii Mogynb/cuctema. Paboune xapakTepucTmkm

TemnepaTypa npu ucnbitaHusax, °C

EMkocTb, Ay C/3:. 1C: 2C: Cnpu 1y max:
OHeprug, BTy C/3: 1C: 2C: C npn Iy max:
YaensHas aHeprus, BT-y/kr C/3: 1C: 2C: C npn Iy max:
MnoTHoCTL eHeprun, Br-u/n C/3: 1C: 2C: C npn Iy max:
C3 90 % 70 % 50 % 35% 20 %

ConpotusrieHue npu paspsage 0,1 ¢, MOm

ConpoTueneHue npu paspage 2 ¢, MOM

ConpoTusrieHue npu paspsage 5 c, MOM

ConpoTuernedue npu paspage 10 ¢, MOm

ConpoTueneHue npu paspsage 18 ¢, MOm

ConpoTusrneHue npu paspsage 18,1 ¢, MOm

ConpoTtueneHue npu paspage 20 ¢, MOM

ConpoTueneHue npu paspsage 30 ¢, MOm

ConpoTuerneHue npu paspage 60 ¢, MOm

ConpoTueneHue npu paspage 90 ¢, MOm

ConpoTuereHue npu paspsage 120 ¢, MOm

MoLyHocTe npu paspsge 0,1 ¢, BT

MoLyHocTb npu pa3psge 2 ¢, BT

MolyHocTb npu paspsge 10 ¢, BT

MoLyHocTb npu paspsge 18 ¢, BT

MoLyHocTb npu pa3psge 18,1 ¢, BT

MowyHocTb npu paspsge 20 ¢, BT

MoLyHocTb npu paspsge 30 ¢, BT

MoLyHocTb npu paspsge 60 ¢, BT

MoLyHocTe npu paspsge 90 ¢, BT

MoLyHocTb npu pa3psge 120 ¢, BT

ConpotusrieHue npu 3apsge 0,1 ¢, MOM

ConpoTuerneHue npu 3apsge 2 ¢, MOM

ConpotusrieHue npu 3apsge 10 ¢, MOM

ConpotusrneHue npu 3apsge 20 ¢, MOM

O6bLee conpoTuBNeHNe Npu 3apsge, MOM

MowyHocTb 3apsaga 0,1 ¢, BT

MoLyHocTe 3apsaga 2 ¢, BT

MowyHocTb 3apsga 10 ¢, BT

MowyHocTb 3apsaga 20 ¢, BT

HanpsbkeHune pasomkHyTOW Lenu, B
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MpunoxeHue C

Mpumep

Kak ykaszaHo B pasgene «Obnactb NPUMEHEHUsI», METOALI UCTIBITAHWIA U YCMOBUS UCMbITAHWIA, COOTBETCTBYIOWNUE
KOHKPETHbIM YCroBMSAM, MOTyT 6bITb BeiGpaHbl U3 gaHHoro pasgena ctaHgapra MCO 12405 Ha ocHOBE J0roBOPEHHOCTH

Mexzy noTpebuTeneM U NoCTaBLYUKOM.

[aHHoe npunoxeHue cogepxuT npumep ¢ HabopoM yCnoBUi UCNIbITaHUIA, YkasaHHbIX B Tabnuue C.1, ans Tex, KTo

npuMeHseT 3Ty YacTb cTaHgapTa MCO 12405.

(cnpaBouHoe)

YCNOBUIA UCTNbITAHUIA

Tabnuya C.1— lNpuMep NepedHa ycnoBuii UcnbITaHW

WUcnbitanus Yenosusa
7.1 OHeprusi n eMKOCTb Npu £, Pexum paspsina C/3,1C,2C
7.3 MoLHOCTb U BHYTPEHHEE CONPOTUBNEHNE Temnepatypa 40°C, t,, 0°C npu 50 % C3
Cc3 80 %, 50 %, 20 % npu {,
7.4 TNoteps C3 6e3 Harpy3ku Temnepatypa t

7.6 MNoteps C3 npu xpaHeHUm

Bce ycnoBus oroBopeHbl B 7.6

7.7.2.1 Pecypc (LMKknu4eckuit) Ans npUMeHeHuin
AVHaMuyeckoro paspsaa

KpuTepuii okoH4aHus
ncnbliTaHui

Kak ykasaHoB 7.7.2.5

8.1 KonpeHcauua Bnarn (M3aMeHeHne TeMneparyphbl)

Bce ycrioBus ykasaHbl B 8.1

8.2 TeMnepaTypHoe UMKNUpoBaHue

Bce ycrnioBus ykasaHbl B 8.2

8.3 Bubpauyus

Temnepatypa

8.4 MexaHu4ecknit ygap

Bce ycnosus ykasaHel B 8.4

9.2 3alyuTa OT KOPOTKOro 3amblKaHust

Bce ycnoBusA ykasaHbl B 9.2

9.3 3awyuTa oT nepesapsga

Bce ycnoBus ykasaHbl B 9.3

9.4 3awuTa oT YpeaMepHOro paspsiga

Bce ycnoBus ykasaHbl B 9.4

54




rOCT P UCO 12405-2—2014

MpunoxeHune A
(cnpaBoyHoe)

CBegeHunA 0 COOTBETCTBUU CCbINTOUYHBIX MEXAYHAPOAHbLIX CTAHAAPTOB CCbINIOYHbLIM
HauuoHanNbHbIM cTaHaapTam Poccuickon Penepauun

Tabnuya JA1

Ob6osHa4eHmne cCbINoYHoro CreneHb 0O603HavyeHNe U HauMeHoBaHWe COOTBETCTBYIOLLIErO HaLMOHAIIbHOTO
MeXAyHapoaHoro ctaHgapTa COOTBETCTBUA CTaHpapTa

NCO 6469-1 — *

NCO 6469-3 — *

NCO 16750-1 — *

NCO 16750-3 — *

NCO 16750-4 — *

M3K 60068-2-30 IDT MOCT P M3K 60068-2-30—2009 «WcnbiTaHUs Ha BO3AeiCTBUSA
BHewHux daktopoB. Yactb 2-30. UcnbitaHua. WUcnbitaHne Db:
BnaxHoe Tenno, yuknuyeckoe (12 4 +12-4acoBoit LUMKI)»

M3K 60068-2-47 — *

M3K 60068-2-64 — *

M3K 62660-1 IDT FOCT P M3K 62660-1—2014 «AKKYMYNSTOPbI IUTUR-NOHHBIE ANA
3MNEeKTPUYECKNX [OPOXHBLIX TPAHCNOPTHBLIX cpeAcTB. YacTe 1. Oke-
nryaraluoHHble UCTIbITaHUsA»

M3K 62660-2 IDT FOCT P M3K 62660-2—2014 «AKKYMYNATOpbI NUTUIA-UOHHBIE ANIA
3MeKTPUYECKUX AOPOXKHBIX TPaHCMOPTHBIX cpeacTs. YacTb 2. Ucnbl-
TaHWs Ha HaJeXHOCTb U SKCNyaTaumio ¢ HapyLUEHUEM PEXUMOBY

MpumevyaHune
OTBETCTBUA CTaHAapTOB:

* COOTBETCTBYOLMA HaLMOHaNbHbIA CTaHAapT OTCYTCTBYET. [lo ero yTBepxaeHUs PeKOMEHYeTcA UCTonb3oBaTh
NepeBof Ha PYCCKWIA A3bIK AaHHOrO MeXAYHapoAHoro ctaHaapTa. MNepeBoa AaHHOro MeXAyHapogHoro ctaHaapTa Ha-
xoauTes B HekoMMmepyeckol opraHusaumu «HauwoHansHas accouuauus npoussoguTenei UCTOYHUKOB Toka «PYC-
BAT» (Accounaumsa «PYCBAT»).

— B HacTosiel Tabnuue UCMonb3oBaHo criefytollee ycrnoBHoe o6o3HaveHne cTeneHu co-

- IDT — naeHTUYHble cTaHAapTbl.
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Buonuorpadusn

EUCAR (European Council for Automotive Research): Specification of test procedures for safety testing of traction
batteries; Traction Battery Working Group, March 2003

EUCAR (European Council for Automotive Research): Specification of test procedures for high voltage hybrid
electric vehicle traction batteries; Traction Battery Working Group, Draft April 2004

FreedomCar: Battery Test Manual for power-assist Hybrid Electric Vehicles, October 2003
FreedomCar: Battery technology life verification test manual, February 2005

FreedomCar: Electrical energy storage system — Abuse test manual for electric and hybrid electric vehicle
applications, June 2005

LIBERAL: Specification of accelerated life test procedures, August 2006
SAE J2464: Electric Vehicle Battery Abuse Testing, November 1999
System design requirements specification (VDA Initiative Circle «Energy Storage System», Source VDA)

USABC (United States Advanced Battery Consortium): Development of advanced high-power batteries for hybrid
electric vehicle applications

USABC (United States Advanced Battery Consortium): Electrochemical storage system — abuse test procedure
manual
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YK 621.355.9:006.354 OKC 43.120 OKI1 34 8290

KnioueBble crnoBa: akkyMynaTopbl NUTUI-UOHHbIE, GaTapeliHblii Moaynb, 6aTapeiHasl cuctema, MeToabl UC-
NbITAHWIA, 3NEKTPOMOOUNb
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