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BeBegeHve

CuctemMbl NNTUI-NOHHBIX 6aTapeli ABNAIOTCA OAHUM M3 Hanbonee adhPEKTUBHbLIX BApUaHTOB Hako-
nuTenei aHeprunm Ana LOPOXHbIX TPAHCMOPTHLIX CPEACTB C 3/1eKTPonpuBoAoM. TpeboBaHus K cucTemam
NNTU-NOHHBIX 6aTapei Kak K TAroBbIM MCTOYHWKAM 3HEPruun Ans 3/1eKTPOMOobuIen CywecTBeHHO OT/mya-
t0TCS OT TPe6oBaHW kK 6aTtapesm A5 ObITOBOIN 3NEKTPOHMKM 1 BaTapel AN CTauMoHapHOro NpYMEHeHUs.

HacTtoswwmiA cTaHAapT onucbiBaeT MeToAbl UCMbITaHWi 6aTapeliHbix 6/10KOB 1 6aTtapeiiHbiX cuctem
NINTUIA-NOHHBIX aKKyMyNnAaTOPOB, CheuvasibHO NpefHasHauyeHHbIX AN NPUBEAEHUSI B ABUXEHUE [O0POXHbIX
TPaHCNOPTHbIX CPeAcTB. HacToswmii cTaHfapT ycTaHaBAMBaeT HOMEHKNaTypy MUCMbITaHWii U CBA3AHHbIX C
HUMK TpeboBaHwWii C Lenblo obecneyeHns cCOOTBETCTBMUSA BaTapeiHbiXx 6/10kOB 1 6aTapelriHbIX CUCTEM SIUTWIA-
VOHHbIX aKKyMynaTOpoB creuudmyeckum TpeboBaHNAM aBTOMOGWUIBLHOW NpoMblLneHHocTH. CTaHaapT faet
BO3MOXHOCTb MPOV3BOANTENAM TPAHCMOPTHLIX CPeACTB NOA06paTh MeTOAbl UCTIbITAHUIA 4719 OLLEHKW Xapak-
TepucTUK 6aTapeliHbiXx 6/10KOB 1 CUCTEM IUTUA-UOHHBIX aKKyMynsSiTOPOB A/ CBOMX KOHKPETHbIX C/lyvaeB KX
NPUMEHeHNs.

CornacoBaHne KOMOVHaUWiA UCMbITaHUA ANS OTAE/bHbIX aKKyMy/nsSTOpOB, 6aTapeiiHbix 6/10kOB U cu-
CTEM JIMTUIA-UOHHBIX aKKyMy/ATOPOB HEOGXOAMMO ANA MPaKTUYeCKoro NpYMeHeHUs CTaH4apToB B 3TOW 06-
nactu.

TexHnyeckme TpeboBaHWA AN NNTUIA-WOHHBIX aKKyMynsTOPOB YCTaHOB/EeHbl B cTaHgapTax MOK
62660-1 n M3K 62660-2.

OTAenbHble UCMbITaHWs, yCcTaHaBAMBaeMble HaCTOSALWMM CTaH4apTOM, OCHOBAaHbI Ha AEeNCTBYHOLNX
MeToAMKax opraHusauuii, Takux kak USABC (United States Advanced Battery Consortium). EUCAR
(European Council for Automotive R&D), Freedom CAR (Freedom CAR and Fuel Partnership) n gp.
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HALUMWOHANBbHBLIN CTAHALAPT POCCUWCKOWN SELEPALUNN

TpaHcnopT AOPOXHbI HA aNekTpuyeckoit Tare

METO/Abl UCMNbITAHWUA TATOBbIX INTUNA-UMOHHbIX
BATAPEWHbLIX BTOKOB U CUCTEM
YacTtb 1
BbICOKOMOLULHbIE MPUMEHEHUS

Electrically propelled road vehicles. Test specification for lithium-ion traction battery packs and systems. Part 1. H»gh-
power applications

[arta BBegeHna — 2014—09—01

1 O6nactb NpPUMeHeHUsI

HacTtoswwmii ctaHgapT pacnpocTpaHseTcs Ha 6aTtapeliHble 6/I0KM U CUCTEMbl JITUIA-MOHHBIX aKKy-
MyNSiITOPOB. NpefHa3HayYeHHble ANA WCMNOMb30BaHWA B KayecTBe TATOBbIX HA [OPOXHbLIX TPAHCMOPTHbIX
CpeAcTBax Ha 3/1IeKTpUYeckoli Tare, 1 ycTaHaBimBaeT MeToAbl UX UCMbITaHWIA.

YcTaHaBNMBaeMble HACTOSILLMM CTaHLAPTOM MeTOoAbl WCMbITaHW NO3BOAT ONpefensaTb cylie-
CTBEHHbIE 3KCM/lyaTaUMOHHbIE XapaKTePUCTUKM GaTapeiHbiX 6/1I0KOB Y CUCTEM JIMTUA-NOHHBIX akKyMynsaTo-
pOB, BK/OYAs VX BbIXOAHbIE NapaMeTpbl, XapakTePUCTUKM HAAEXHOCTU, a Takke X NoBefeHne B cnydasx
HenpaBuUIbHOW akcnnyaTauun. HacToswmii cTaHAapT NO3BOSET NOb30BaTeNsiM o6ecneynTb CPaBHUMOCTb
pe3ynibTaToB MUCMbITAHWI pa3NyHbIX 6aTapeiHbiX 6/10KOB U CUCTEM.

Takum 06pa3om, HacCTOAWMIA CTaHAAPT ycTaHaBIMBaeT HOPMasi3oBaHHbIe NpoLeaypbl UCMbITaHWUi
Nno OTAEe/IbHbIM CBOWCTBaM GaTapeiHbiX 6/1I0KOB U CUCTEM NINTUIA-MOHHBIX akKyMy/nsiTOpPOB, BK/OYas WX Bbl-
XO[Hble napamMeTpbl, XapakTepUCTUKM HAAEXHOCTM, a Takke MX NoBeAeHue B Cyvyasx HempaBW/IbHON 3KC-
nnyatauum.

HacTtoswwmiA cTaHAapT faeT BO3MOXHOCTb CO3[4aHUsA crneuuasbHbiX MporpamMm UChbITaHWin ans oT-
[encHoli 6aTtapen Uan CUCTEMbI MO COM/TACOBAHUI0 MeXAy 3aKka3uvkoM W NocTaBLinKoM. Mpu Heo6xoAnMo-
CTW COOTBETCTBYKOLINE Npoueaypbl UCMbITaHWi 6aTapeliHbiX 6/I0KOB U CUCTEM JIUTUIA-MOHHBLIX akKyMynsiTo-
poB W/MAW yCrnoBMA UX MNPOBEAEHUS MOryT GbiTb BblOpaHbl U3 HOPMasINM30BaHHbIX Npoueayp UCMbITaHWUN,
npeAyCMOTPEHHbIX HACTOALWMM CTaHAAPTOM, B NMPOLECCEe COCTaB/EHUSA ONTMMU3MPOBAHHbLIX MPOrpaMMm Ux
MCMbITaAHUNA.

HacTtosiwuii cTaHAapT pacnpocTpaHsieTcss Ha 6atapeliHble 6/10KM M CUCTEMbI BbICOKOMOLLHOMO Npu-
MEHEHNS.

MpunmevaHunsa
1 TunnuHaa obnacTb NpUMeHeHUs 6aTapeiiHbix 6/10KOB 1 6aTapeiiHbIX CUCTEM IMTUA-MOHHBIX akKyMy1STOpoB
BbICOKOMOLLHOMO NPUMEHEHNS - 3TO rMOPUAHbLIE 3NEeKTpUYeckne TpaHcnopTHele cpeacTea (HEV - Hybrid Electric Vehi-
cles) n TpaHcnopTHbIE cpeAcTBa Ha ToNMBHBIX anemeHTax (FCVs - Fuel Cell Vehicles).
2 VicnbiTaHnst OTAE/NbHbIX IMTUNR-UOHHBIX aKKyMY/ISITOPOB (A4eek X 6/10KoB) B COOTBETCTBUM CO CTaHAapTamu

1 n[2].
2 HopmartuBHble CCbI/IKU

YNOMSAHYTbIE HUXE CCbI/TIOYHbIE AOKYMEHTbI ABMAAIOTCA 06A3aTeNbHbIMU 4719 MTPUMEHEHNA HacTosLe-
ro ctaHgapTa. [na AaTupoBaHHbIX CCbIIOK WCMO/bL3YIOT TOMbKO yKka3aHHOE B TeKCTe W3fAaHune AOKyMeHTa.
[na HepaTMpoBaHHbLIX CCbIJIOK UCMONb3YIT caMble NocnefHne BEpPCUM CCbIIOYHbIX AOKYMEHTOB (BKoyas
No6ble N3MEHEHUSA 1 NONPaBKK).

NCO 6469-1 2nekTpomobunu. TpeboBaHusi 6esonacHocTn. YacTb 1. AKKyMy/MpOBaHUe 3N1eKTPO3Heprum
Ha 60pTy aBTOMO6UNA (ISO 6469-1 Electrically propelled road vehicles - Safety specifications - Part 1: On-
board rechargeable energy storage system (RESS))

NCO 6469-3 3nektpomobunn. TpeboBaHus 6e3onacHocT. YacTb 3. 3awwmta nofeid oT nopaxeHus
anekTpnyecknum TokoMm (ISO 6469-3 Electrically propelled road vehicles - Safety specifications - Part 3: Pro-
tection of persons against electric shock)

N3pgaHue ouumanbHoe
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MCO 16750-1 TpaHCnopT AOPOXHbIA. YCNOBUS OKpyXarLeid cpelbl U UCNbITAHUA 3N1EKTPUYECKOro 1
3NEKTPOHHOro obopygoBaHusa. Yacte 1. O6wme TpeboBaHmnsa (ISO 16750-1 Road vehicles - Environmental
conditions and testing for electrical and electronic equipment - Part 1: General)

MCO 16750-3 TpaHCNOPT AOPOXHbIA. YCNOBUSA OKpYXatoLlel cpefbl U UCMbITAHUS 3/1IEKTPUYECKOTO U
371eKTPOHHOro obopyaosaHusa. Yacte 1. MexaHuyeckne Harpysku (ISO 16750-3:2007 Road vehicles - Envi-
ronmental conditions and testing for electrical and electronic equipment - Part 3: Mechanical loads)

MNCO 16750-4 TpaHCNOPT AOPOXHbIA. YCNOBUS OKPYXaloLLen cpebl 1 UCMbITaHWUS 3NEeKTPUYECKOTo U
371eKTPOHHOro obopynoBaHusa. Yactb 4. Knumatuyeckme Harpysku (ISO 16750-4 Road vehicles - Environ-
mental conditions and testing for electrical and electronic equipment - Part 4: Climatic loads)

M3K 60068-2-30 McnbiTaHnsa Ha Bo3aeiicTBME BHeLWHUX dhakTopoB. HacTb 2-30 WcnbitaHunsa. Mcnbl-
TaHne Db: BnaxHoe Tenno, umnknuyeckoe (12 4 + 12-yacosoii umkn) (IEC 60068-2-30 Environmental testing
- Part 2-30: Tests - Test Db: Damp heat, cyclic (12 h + 12 h cycle)

M3K 60068-2-47 McnbiTaHUs Ha BO34eiCTBME BHELWHUX hakTopoB. YacTb 2-47. MeToAbl ucnbiTa-
HWIA. Pa3mMelleHne KOMMNOHEHTOB, 060PYA0BaHUS W APYTUX U3Lenuli Npu UCMbITaHWAX Ha BO3AelicTBMe BUG-
pauun. yaapoB u nNofo6HbIX AnHamuyecknx ucnbitaHnsax (IEC 60068-2-47 Environmental testing - Part 2-47:
Tests - Mounting of specimens for vibration, impact and similar dynamic tests)

M3K 60068-2-64 cnbiTaHns Ha BO3AeicTBMe BHELIHWX dpakTopoB. YacTb 2-64. VcnbiTaHusa. Vcnbl-
TaHue Fh: WupokononocHas cnyyaliHas Bubpauus u pykoBoactso (IEC 60068-2-64 Environmental testing - Part
2-64: Tests - Test Fh: Vibration, broadband random and guidance)

3 TepMuHbI 1 onpeaeneHns

B HacTosiLieM cTaHAapTe MUCMNOob3yT creaytoline TEpMUHbI C COOTBETCTBYHOLWMMU OnNpeseneHuns-
MU

3.1 6nok ynpaBneHusa 6atapeelii (battery control unit BCU); BCU: 3n1eKkTpoHHOe yCTpOIiCTBO, KOTO-
poe npeAHasHaYeHO A5 KOHTPONSA, yNpaBfeHusi, a Takke OonpefeneHus Wan pacyeTa 3NeKTPUYecKux u
TepMUYeckux napameTpoB 6aTapeiiHoi cuctembl, 1 obecneyvBaeT 06MeH MHGoOpMaLmein mexay 6aTapei-
HOI cucTemol 1 ApyruMmn ynpasnsoLwwmyMy cuctemMaMmy aBTomoouns.

MpumeyaHwune - bonee nogpobHble 06bACHEHNSA TEPMUHA NpyBeAeHbl B 5.5.1.

3.2 6aTapeliHblii 6510k (battery pack): YcTpoiiCTBO HakoMIeHUs 3HEPTX, BKIKYAKOLWEe OTAEe/bHbIE
aKKYMYNSATOPb! WU aKKyMyNATOPHblE C60PKM, 06bIYHO COEMHEHHbIE C 3NIEKTPOHHON CUCTEMO akKyMynsiTo-
POB. C HanMpsHXeHWEeM Lenu knacca B. umetowee ycTpoKCTBO 3alUTbl OT CBEPXTOKOB W BK/OYAKOLLEE 3/1EK-
TpUYECKNE MEXCUCTEMHbIE COEAMHEHUS U MHTepdeliChbl AN BHELHMX CUCTEM.

MpumeuaHns

1 Bonee nNoApo6Hble 06bACHEHNSA TepPMUHA NpuBeAEHbI B 5.4 N A.2.

2 MNpumepamy BHELLHWUX CUCTEM SIBAIOTCA CUCTEMA OX/TaKAEHUsi, cMcTemMa MPOBOAKM MO KNaccy HanpshkeHus
B. gononHutensHas cuctema NpoBOAKM MO Knaccy HanpshkeHns A. MHhopmaLMoHHas cuctema.

3.3 6atapeiiHas cuctema (battery system): YCTpOWCTBO HakOMJEHWs 3HEPruuM, Bk/Uawoliee oT-
[enbHble akKyMynsTopbl WM aKKyMy/siTOpHble COOpKM, unu GaTapeliHbie 6/10KM, a Takke 3feKTpuyeckme
Lenu 1 3/1eKTPOHHbIE CUCTEMbI.

MpumeuvaHns

1 Bonee noapo6Hble 06bSACHEHUST TEPMUHA NpuBeaeHbl B 5.5.2. 5.5.3. A.3.2. KOMMNOHEHTbI GaTapeliHoi cucTemMbl
MOTyYT TaKKe BXOAWTb B COCTaB pasHbIX CUCTEM aBTOMOBUNS.
2 MprmMepamun 3/1EKTPOHHOI cUCTEMbI MOTYT 6biTb BCU 1 KOHTaKTOPbI.

3.4 emkocTb (capacity C): (C): DnekTpuyeckunin 3apsag, KOTopbIii 6aTapeiiHblii 610K nan cuctema mo-
ryT oTAaTb B YCTAHOB/IEHHbIX YC/OBUSAX.

NMprmeyaHue - BenmumHy eMKOCTV YacTo BbIpaxXatoT B amnep-yacax (A-y).

3.5 3fiekTpoHHas cuctema akkymynsaTopoBs (cell electronics): 9nekTpoHHOe ycTpoiicTBO, npeaHa-
3Ha4YeHHoe 47171 MOHUTOPVHIa TEPMUYECKUX U 3NIEKTPUYECKNX NMapamMeTpoB paboTbl akKkyMy/nsiTOPOB UM ak-
KYMYNATOPHbIX cOOpOK, cofepxaliee, npy HEO6XOAMMOCTMW, 3/IEKTPOHHYI cucTeMy 6anaHCUpPOBKM akKyMy-
NATOPOB.

MpuMeuaHUe - DNEKTPOHHAS CMCTEMA aKKYMy/IATOPOB MOXET BK/OUYAThb UX KOHTpoiep. ®YHKLMOHaIbHO
6a/1aHCMPOBKa aKKyMY/ISITOPOB [/IOKET OCYLLLECTBATLCS 3/IEKTPOHHON CUCTEMOI akKyMynsSTopoBs uan BCU.

3.6 3aka3umk (customer): CTOpoHa, 3aMHTEpecoBaHHasi B UCMO/Mb30BaHWU Gnoka 6aTtapeii unu cu-
cTeMbl 6aTapeil U. UCXOAs W3 3TOrO, 3aKasblBalollasi UM OCYLLECTBAWAS UCMbITAHUS.
2
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MpumeyaHune — MNpumep 3akasumka - U3roTOBUTESIb aBTOMOOWIA.

3.7 nnoTHOCTb 3Hepruu (energy dencity): OTHOLIEHME KO/IMYECTBA 3anaceHHON aHeprum Kk 06bLemy
6atapeiiHoro 610ka wnu 6aTapeiHoli CUCTEMBI.

MpumevaHuns

1 ns 6atapeiiHoro 6/10ka Un 6aTapeiiHoi CUCTEMbI, UMEIOLLMX CUCTEMY OX/IaXKAEeHUS, 06beM OrpaHuyeH Me-
CTOM PasbeMHOro CoeMHEHNS OX/TaXAAIOLWMX MarucTpasiein Npu XuLKoCTHON cucteme WK NaTpyoKoB BO3[YLLUHOW cu-
CTeMb!

2 MNNOTHOCTL 3HEPru BbipaXXatoT B BaTT-4acax Ha mtp (BT-u/n).

3.8 aHepreTuueckas ahPeKTUBHOCTbL NpU paspsifje-3apsge: OTHOWEHUE IHeprun NoCTOSHHOTO
TOka, (hakTuyecku oTaaBaemoli 6aTapeliHbiM GI0KOM WM CUCTEMOIi B Npouecce UCMbITaHWst Ha paspsg, K
obLLeli aHeprum NOCTOSIHHOTO TOKa, TPEGYLECs 415 BOCCTAHOBEHUS NMEPBOHAYASILHOTO COCTOSIHUA CTe-
neHu 3apshkeHHOCTU 6aTapeiiHoro 610ka unm cuctemsl (SOC) Npy UX cTaHAAPTHOM 3apsife.

MpumeyaHune - BennunHy haktnyecku oTaaBaeMoii S3HEPri NOCTOAHHOTO TOKA BbIpaxXaloT B BaTT-yacax
(BTu) paspsiga, a obLeil aHeprn NOCTOSAHHOTO TOKa BblpaXatoT B BaTT-yacax (BTu) 3apsga.

3.9 BbicOKO3Heproemkoe npumeHeHue (high-energy application): XapaktepucTuka ycTpoiicTBa
WM 0COBEHHOCTN ero NPUMEHEeHUs, 418 KOTOPbIX TUNOBOE YNC/IEHHOE COOTHOLIEHNE MexAy MaKCUMaslbHO
[lonycKaeMbl 3HA4YeHWEM BbIXOAHOW 3MEKTPUYECKON MOLLHOCTM W 3HAYEHUEM BbIXOAHOW 3M1EKTPUYECKOM
3HEepruun, nosyyaemoli B pexume paspsga NoCTOAHHbIM TOKOM BenmunHoi 1C npy KOMHaTHOI Temneparype,
meHee 10.

MpumevaHuns

1 ?(apaKTepHuM npumepom 6710ka 6atapeit am cuctembl 6atapeil BbICOKOHEPrOEMKOro NPUMEHEHNS ABNSOT-
€A KOHCTPYKUMN A1 MTPUMEHEHNS B akKyMyNATOPHbIX 31ekTpoMobunsx (battery electric vehicles - BEV).

2 MakcManbHO Aornyckaemoe 3HauyeHue BbIXOAHOW 3N1eKTPUYecKol MOLLHOCTW BblpaxkatoT B BatTax (BT), a
BbIXOHOI 3/1EKTPUYECKOl 3Heprn - B BaTT-yacax (BT u).

3.10 BbicokomouiHoe npumeHeHune (high-power application): XapakTepucTuka ycTpoicTBa Wau
OCOOEHHOCTW ero NPUMEHeHUs, AN KOTOPbIX TUNOBOE YMC/IEHHOE COOTHOLUEHWE MeXAy MaKkCUMasibHO [0-
nyckaembIM 3Ha4YeHWEM BbIXOAHOWN 3NEKTPUYECKON MOLLHOCTU 1 3HAYEHMEM BbIXOAHON 3M1eKTPUYECKOW 3Hep-
TMN. NOSly4aemon B pexume pas3psfa MOCTOSAHHbIM TOKOM BennyuHoli 1C npy KOMHATHOW Temnepatype, He
meHee 10.

MpumeuvaHunsn

1 XapakTepHbiM npumepom 6/10ka 6atapeil unm cuctembl 6atapeli BbICOKOMOLLHOTO NPUMEHEHUS ABMSAKOTCA
KOHCTPYKLMN AN NPpUMEHeHUs Ha rmbpuaHbix asTomobunsax (hybrid electric vehicles - HEV) n aBToMo6WsIX, MCMob3y-
owyx TonnmeHble anemenThbl (fuel cell vehicles - FCV).

2 MakcMMasibHO [0MyCKaemMoe 3HauyeHWe BbIXOAHOW 3/1EKTPUYECKO MOLLHOCTM BblpaxatoT B BaTTax (BT), a
BbIXOZHOI 3/1EKTPUYECKON 3Heprun - B BaTT-yacax (BT u).

3.11 makcumanbHoe pabouyee HanpsxeHue (maximum working voltage): Hanbonbliee 3HayeHune
HanpshxeHUsl nepeMeHHoro Toka (cpegHee KBafpaTuyHoe 3HauYeHne) Uam NOCTOAHHOIO TOKa, KOTOpoe MOXeT
BO3HMKaTb B 3/IEKTPUYECKOW CUCTEME NP HOpPMasbHbIX pexumax (YHKLUOHMPOBAHUSA, YCTAaHOB/IEHHbIX
npov3soguTenem, 6e3 yyeta nepexofHbix NPOLECCOB.

3.12 HoMuHanbHaa emkocTb (rated capacity): YcTaHoBneHHOe npoussogutenem obliee konuye-
CTBO amnep-4acoB, KOTOPOe MOXeT OTAaTb MOSIHOCTbI 3apsHKEHHbI 670K MM cucTtemMa npu 3afaHHbIX
YCNOBUAX UCNbITAHUI TaKMX, KaK pexum paspsga, Temneparypa 1 KOHeYHoe pas3psgHoe HanpsKeHve.

3.13 koMHaTHas Temnepartypa. Troom (room temperature. Troom), °C: Temnepartypa, paBHas
(25+2)°C.

3.14 3Hak Toka 6aTapewm (sign of battery current): 3Hak Toka paspsga 6atapeu yctaHaBnuBaeTcs
Kak NoNoXWTENbHbIN, 3HaK ToKa 3apsaja 6arapen ycTaHaBNMBaeTCs Kak OTpuLaTesbHbIN.

3.15 ypenbHasa aHeprus (specific energy): OTHOLWEHNE KONUYeCcTBa 3anaceHHoW 3Heprum K Macce
6aTapeiHoro 6710ka UM CUCTEMBI.

MpumevaHuns

1Enﬂ 6artapeiiHoro 610ka WA CUCTEMbI, BKIHOUAIOLLMX CUCTEMY OX/TRKAEHUS, YUUTLIBAIOT Ty YacTb MaccChl CU-
CTeMbl. KOTOpas orpaHuyeHa TOYKO PasbeMHOro CoeMHEHVs1 TPy6ONPOBOAOB OX/TAXAEHUSA B C/lyyae XULKOCTHOW Cu-
CTeMbl 1 BO34YXOBOLOB OX/TaXAEHUA B C/lyYae BO3AYLUIHOW cucTeMbl. 18 XUAKOCTHON CUCTEMbI OXNaXAEHUS B YUUTbI-
BaeMoe 3HauyeHne MacChl BXOAUT Macca Ox1axaatoLeil XXnakocTu BHyTpU 6atapeliHoro 610ka Ui CUCTEMBI.

2 YpenbHylo 3Hepruio BblpaxatoT B BT-u/kr.

3.16 cTeneHb 3apsxeHHocTH (state of charge SOC); SOC: [locTynHas yacTb 3anacaemoii 3Heprum
6n10ka Unn cuctembl 6atapeii.
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MprmeyaHue - CTeneHb 3apsKeHHOE™ BbIPXAOT B MPOLLEHTAX HOMWUHA/IbHOW EMKOCTH.
3.17 nocTtaBuuk (supplier): CTopoHa, KoTopas noctaBnsieT 6atapeliHbiii 610K UK cUcTeMmy.
MprvmeyaHune — MNoOCTaBLLMKOM MOXET ObITb, HANPUMEP, NPOMN3BOAUTEb GaTapeii.

3.18 HanpsaxeHue knacca A (voltage class A): Knaccudukaumsa anekTpuyecknx KOMNOHEHTOB WK
Lenei, paccunTaHHbIX Ha MakcumManbHoe pabouyee HanpshkeHne He 6onee 30 B nepemeHHOro Toka wan He
60nee 60 B NOCTOAHHOIO TOKA.

MpumeuvaHune - bonee nogpobHoe ob6bscHeHne B ICO 6469-3.

3.19 HanpsixeHune knacca B (voltage class B): Knaccudmkaumsa aneKkTpuyeckmx KOMMOHEHTOB WK
Lenei, paccunTaHHbIX Ha MakcuMmasnibHoe pabouyee HanpsikeHue 6onee 30 B, Ho He 6osiee 1000 B nepe-
MEHHOr0 ToKa Wi cBbiwe 60 B. HO He 6051ee 1500 B NOCTOSIHHOrO TOKa.

MpumeuaHune - bonee noapo6Hoe obbscHeHNe B ICO 6469-3.
4 O603Ha4YeHNs1 N CoKpaLleHUsI

4.1 O603Ha4YeHns

VHULA
O603HaueHne Paciumdoposka mgﬁepeﬂm
Clada CHmxXeHne eMKoCTH %
Glin 1C (HOMUHanbHasa) eMKOCTb NPU TOKOBOM WCMbITAHWUN Ay
C1o HomuHanbHas emkocTb 1C B Havane akcnnyatauum (BOL) Au
3apagHblin Tok (TOK 3apsga) A
fueee PaspsagHbIii ToK (TOK paspsga) A
dTa MakcumasnbHbIii pa3psAgHbIli TOK (TOK paspsaga) 415 IHepreTUyYecknx u A
€MKOCTHbIX UCMNbITAHUIA, YCTaHOB/IEHHbIN NPOU3BOAUTENIEM
Idp/mek MakcMmanbHbIi UMMNYbCHBIV pa3psAaHbIA TOK (TOK paspsaga) ANs ucnbita- A
HWVA MO onpefeneHnto MOLWHOCTW, BHYTPEHHEro CONPOTUBEHNS U 3Hepre-
TM4eckol ahpeKTUBHOCTH, YCTAHOB/IEHHbI NPOM3BOAUTENEM
TTw MakcumanbHasa paboyas Temnepartypa °C
TV MuHumanbHas pabovas Temnepartypa °C
Troar KomHaTtHasa Temnepartypa °C
T Bpems C
H KoadhdpmumeHT nonesHoro feincTems; K.n.4. %
4.2 CokpalleHuns
CokpaleHune Paclumndposka
BOL (Beginning of life) Havano Xn3HeHHOro uukna
BCU (Battery control unit) Bnok ynpaBneHus 6atapeeii
DUT (Device under test) YcTpoiicTBO, NoABepraemMoe UCnbiTaHNSAM
EODV (End ofdischarge vdtage) KoHeuyHoe pa3psgHoe HanpsxeHune
EUCAR (European Council for EBponelickuii CoBeT No nccnefoBaHUaM ¥ pa3BUTUO B aBTOMO-
Automotive Research and Devel- 6unecTpoeHum
opment)
IEC (International Electrotech- MexgayHapoaHas a/ieKTpoTeXHUYeckas KOMUCCUA
nical Comiss»on)
OCV (Open circuit voltage) HanpsixeHvne pa3oMKHYTOl Lenu
PNGV (Partnership for New MapTHepcTBO «3a HOBOE MOKO/IEHNE TPAHCMOPTHBLIX CPeACTB»
Generation of Vehicles)
PSD (Power spectral density) CnekTpanbHas na0THOCTbL MowHocTn (CIMM)
RESS (Rechargeable energy Mepe3apsxaemas cucTemMa HakonjaeHUs aHeprumn
storage system)
r.m.s. (root-mean-square) CpepHekBagpaTuyHoe 3HauyeHue
SC (Standard cycle) CTaHpapTHbIA LMK
SCH (Standard charge) CraHpapTHbI 3apag,
SDCH (Standard discharge) CTaHfapTHbIl paspsag
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BOC (State of charqge) CTeneHb 3apsXeHHOCTH
USABC (United States Ad- AmepukaHckunii KoHcopunym Pa3sutusa Batapeit
vanced Battery Consortium)

5 O6wume TpeboBaHUs

5.1 YcnoBus ncnbiTaHuii

5.1.1 NMpeaBapuTefibHble yCN0OBUA

BatapeliHbili 610k unn 6atapeliHas cucteMa, UCMblTaHHbIe B COOTBETCTBMM C HACTOSILLUM CTaHAap-
TOM A0/DKHbI OTBEYaTb crefyLlmm TpeboBaHnaMm:

- 3/1eKTP06e30MacHOCTb KOHCTPYKLUM A0/MKHA O6biTb NOATBEPXAEHA HA COOTBETCTBME TpeboBaHUAM
MCO 6469-1 n NCO 6469-3*:

- Heobxofgumas akcnnyaTauuMoHHas AOKYMeHTauus u Tpebyemble A8 UCMbITAHWA KOMMOHEHTbI CO-
e[IMHEeHNs1 C ucnblTateslbHbIM 060pyA0BaHUEM, T.€. BWIKW, PO3ETKU, a Takke CcoefuHUTeNn A5 CUcCTeMbl
OXNaXaeHus, AO/HKHbI 6bITb NOCTaBNeHbl BMecTe ¢ DUT.

BartapeiiHas cuctema fonmxHa obecneuymBatb BO3MOXHOCTb NPOBEAEHUSA BCEX MpPeAnUCcaHHbIX UC-
NbITaHNiA, T.e. NPOXOXAEHUE BCEX PEXMMOB WCMbITAHWIA NPU UCMOMb30BaHUKU anroputma pab6otbl BCU. a
TaKkke MMeTb BO3MOXHOCTb 06MeHa MHhopMaumein ¢ ucnbiTateNlbHbIM CTEHLOM MOCPEeACTBOM 06Lieit MH-
(hOPMaLMOHHO LUNHBI.

Moacuctema 6artapeiiHoro 610ka, B kadectBe DUT, gomkHa BKIYaTb B Ce6S BCE KOMMOHEHTHI,
npeanucaHHble MOCTaBLUMKOM, Hanpumep, BK/OYaTb MexaHuyeckne W 3/1IeKTpudeckne coeauHuTesibHble
KOMMOHEHTbI A/11 MEXAaHUYECKUX UCMbITaHWiA.

Mpy OTCYTCTBUM WHbIX NPeAnucaHunii, nepes KaxabiM ucnbiTaHmem DUT foskeH 6biTb NpyBeAeH K
Temnepatype wucnbiTaHuii (NpeaBapuTesibHOE KOHAWUWOHUPOBaHWe). TepMuyeckoe KOHAWLMOHMpOBaHMe
MOXeT 6bITb AOCTUFHYTO, €CNIN B TEUYEHWEe MPOMEXYTKa BPEMEHU ANNTENIbHOCTbI0 1 4 npu OTCYTCTBUM ak-
TVBHOIO OX/1@XJEHUS pa3HuLa Mexay TemnepaTypoil ucnbiTaHuii U TeMmnepaTypoii B N060ol Touke Kaxaoin
13 COCTaBNALWMX 6aTapeil No cBoeMy abCcoMOTHOMY 3HA4YEeHUI0 He npeBbiwaeT 2 K.

Mpy OTCYTCTBUM MHbIX NPeANUCaHWi, Kakayl 3apsaky U kaxaoe u3 Tekywux coctosiHuii BOC gon-
YXEH ConpoBOXaaTb Nepro BblAEPKKN NPOAO/MHKUTENBHOCTLIO 30 MUH.

5.1.2 TOYHOCTb UCNbITATENLHOIO 060pYyA0BaHUSA N UIMEPSAEMbIX BENYUNH

TOYHOCTb BHELUHEro MUCMbiTaTeNbHOr0 060PYAOBaHNS HE A0/MKHA BbIXOAWTb 3a FPaHuLbl yKa3aHHbIX
HUXEe NpefenbHbIX OTKTOHEHUIA:

a) HanpskeHue: = 0,5 %;

b) ToK: £ 0.5 %;

c) Temnepatypa: + 1 K.

O6Lwan TOYHOCTb N3MEePEHUI KOHTPOMpyeMbiX n3BHe DUT 1 nsamepsieMbiX BEMUYNH MO OTHOLUEHWIO
K YCTAHOB/IEHHbIM WA peasibHbIM 3HAYEHUSAM He A0/KHA BbIXOAWTb 3a rpaHuLbl yKasaHHbIX HUXe npeaesib-
HbIX OTK/IOHEHWIA:

- HanpshkeHue: ¢ 1 %;

- ToK: £ 1 %;

- Temnepatypa: = 2 K;

- Bpems: £ 0,1 %;

- macca: £ 0,1 %;

- pa3smepbl: £ 0.1 %.

Bce BenuuuHbl (Bpems, Temnepartypa, TOK U HanpshxeHue) fo/HKHbl ouKeupoBaTbes Kaxable 5 % oT
npegnonaraeMoro NpomMexyTka BPpeMEHMN 3apsagkn 1 paspsaku, 3a UCKIYeHWeM 0Co6biX ciyvyaeB ucnbiTa-
HWiA. KOrga aTa YacToTa ykasbiBaeTcs cneumasbHo.

5.2 MnaHupoBaHWe NocnefoBaTeNbHOCTY UCMbITAHWIA

MocnepoBaTenbHOCTb UCMbITAHMI ANS KOHKPETHOro 6/10ka, MOACUCTEMbI WAWM CUCTEMbl GaTapei
yCTaHaB/MBAKT Ha OCHOBE COr/1alleHnss Mexay MocTaBLMKOM M 3aKa3uuMkom c yyeTom 5.3 HacTosero
cTaHgapTa.

Mpumep nepeyHs ycnoBuidA UCNbITaHWA, KOTOPbIE COM/TaCcOBLIBAIOT MNOCTABLYMK U 3aKa3uuK, npuBeaeH
B Tabnuue C.1.

5.3 NcnbiTannsa

OKBMBa/IEHTHbIe TpeboBaHusA cogepxaTtcs B Mpasunax ESK OOH Ne 100.
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O6Lwuit 0630p McMbITaHUii NpecTaBneH Ha pUCyHKe 1, rae B CKOGKax ykasaHbl CCbI/IKM Ha pasgenbl
HacTosLero ctaHgapTa.

O6wwii 063o0p

McnbiTaHus
Oune o onpegeneno Vinerrasius noe e npy
npoue,qy;);u :}:%"'TaHMM BbIXOAHbIX NapameTpoB Ha Hzge:;cgcm HenpaBubHO
(pasp ) (pa3pen 7) (pasp ) aKcnyaraumm
(pazpen9)
LIMKNbl KOHANLNOHWUPO- DHeprus 1 emKocTb KoHgeHcauusa snaru 3aluTa oT KOpOTKO-
BaHuA (6.1) Mpun TooT (7.1) (8.1) ro 3amblkaHus (9.2)
CTaHpapTHbIl umkn (6.2)  DHeprusi n eMKocTb Tepmuyeckoe (Temne- 3awmTta oT nepesa-

npu pasnnyHbIXx Temne-  paTypHoe) uutuposa-  paga (9.3)
CTaH[apTHbI pa3pss  patypax U pexumax pas- Hue (8.2)

(62.2.2) paga (7.2) 3auwmra o1 upes-
Bubpauus (8.3) MepHoro paspsga (9.4)
CraHfapTHbI 3apag, MOLLHOCTb 1 BHYTPEH-
(6.2.2.3) Hee conpoTumereHne (7.3)  MexaHuuyeckne ygapbl
(8.4

MoTepsa SOC 6e3
Harpy3sku (7.4)

Motepsa SOC npwu xpa-
HeHun (7.5)

MoLHOCTb NPOKpyYun-
BaHWSA* NPU HU3KNX TEM-
nepatypax (7.6)

MOLLHOCTb NPOKpyUK-
BaHWA* NP BbICOKNX
Temnepatypax (7.7)

JHepreTuyeckas ag-
heKkTBHOCTL (7.8)

[JonroBeyHocTb Npu
uuTupoBaHum (7.9)
* Mo, MOLHOCTLIO MPOKPYYMBaHUA 6aTtapeun nogpasymeBalT MOLHOCTb ee 3HeprooTjayn B cepumn Kopot-
KX paspsifiHbIX UMMYNbCOB MPY MUHUMAIbHO BO3MOXHOM Mokasatesie SOC U MUHUMAsIbHO AOMYCKAEMOM Hanpsixe-
HUM paspsga Ha knemMmax 6arapeu. YkasaHHblli pexum HarnoMuHaeT pa6oTy paspsikeHHol cTapTepHoit 6atapeun B
npouecce nonbiTkM 3anycka gBuratens.

PucyHok 1— O6wuii 0630p niaHa UCMbITaHui
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5.4 TunoBas koHduUrypaunsa 6atapeitHoro 6s10ka
TunoBas cxema 6aTapeiiHoro 6/10ka NpMBeAeHa Ha PUCYHKe 2.

1 2 3 4

1- anekTpyyeckune Lenu HanpshxeHus knacca B (coeguHuteny, npegoxpaHuteni, NpoBoAa); 2 - BbIBOAbI Harpsxe-
HUst Knacca B; 3 - BbIBoAbl HanpshkeHns knacca A; 4 - 6510k 6atapeii; 5 - af1eKTpoHHas cucteMa akkyMynsiTopos; 6 - cu-
cTeMa OX/TaXAEHNSA U BbIBOAbI CUCTEMbI OXNTAXAEHUS; 7 - yAAPONPOUHbINA (815 06bIYHLIX YCN0BUIA NPUMEHEHNS) KOPMYC;
8 - aKkymynaTopHasa noAc6opka (akkyMynsTopbl, AAaTYMKK, 3NEMEHTbI CUCTEMbI OX1aXAeHUs); 9 - CEPBUCHOE YCTPOWCTBO
OTK/IIOYEHNS; a - BXOZ,; b - BbIXOA

PucyHok 2 — TunoBasi cxema 6atapeliHoro 6510ka

BaTapeliHbili 6110k NpeAcTaBnseT co6oW YCTPOMCTBO HAKOM/IEHUS 3HEPruu, KOTOpoe BK/I4YaeT oT-
AenbHble akKyMy/aTopbl WK akKKyMynsiTOpPHble MOACO0PKU, CO CBOEI 3/IEKTPOHHON CMCTEMOW, NPOBOAALLNI
KOHTYp, OTHOCALLMIACA K Knaccy HanpsbkeHuss B ¢ ycTpoOCTBOM 3alyuTbl Mo TOKy. BaTapeiiHblii 610K Takke
BK/IIOYAET 3/1eKTPOCOeAUHNTENN U UHTepdec ANa NOAKTIOUYEHUS CUCTEeMbl OXNaxaeHus. B 6aTapeiiHbiii
6/10K TaKKe BXOAMT AOMOMHUTESNbHbIV NPOBOAALMI KOHTYP HanpshKeHUs knacca A U BHELIHee coefuHeHne
C 3TUM KOHTYypoM. [poBoASLNIA KOHTYP ANS HanpshkeHus knacca B 6arapeiiHoro 6/10ka MOXET BK/IOYaTb
KOHTaKTOpbl 1 YCTPOWCTBO PYYHOro OTK/HOUYEHMA (CEepBUCHOE OTK/IOUYEHMe). Bce KOMMOHEHTbI 6aTtapeiiHoro
610Ka, Kak NpaBwuIo, pa3MeLLatoT B yAaponpoYHOM (419 0ObIUHbIX YCN0BUI NPUMEHEHNS) KOpyCe.

5.5 TunoBas koHdurypaunsa 6atapeiiHo cucTemsl

5.5.1 BCU

BCU Bbiuncnsetr SOC n ucnpasBHOCTb YCTPOWCTBA, Nepedasas MHOpMaUnNio 0 PYHKLNOHAIbHBIX
BO3MOXHOCTAX GaTapeiiHoii cucTembl B 3/1eKTPOHHOE YCTPOMCTBO ynpaBfieHns aBTomobunem. BCU moxeT
UMeTb MPSMYK BO3MOXHOCTb BO3[ENCTBMA Ha [NaBHble KOHTaKTOpbl cucTeMbl 6aTapei Ans Toro, 4tobbl
pasmblkaTb Lenb C HanpshkeHnem knacca B npu onpegeneHHbIX yCNOBMAX, TakMX Kak neperpyska no Toky,
4ypes3MepHOoe HanpshkeHne, HU3KOe HanpsKeHwe W Bbicokas TemnepaTypa. BCU MoryT vMeTb pasfiMyHyto
KOHCTPYKLMIO 1 UCnosiHeHne. OH MOXeT BbiTb BbINO/IHEH B BUAE OTAE/IbHOTO 3/1EKTPOHHOIO 6/10Kka, UHTErpu-
poBaHHOro B 6aTapeiiHyto cucteMy. Takke OH MOXET OblTb PacnofioXeH CHapyxu 6110ka 6atapeli n coegu-
HeH C nocnegHUM KOMMYHVKALMOHHOW LUMHOM Wan Yepes crneunanbHble BXoAbl U BbIX0Abl. PYHKLMOHA/IbHbIE
3agaum BCU mMoryT 6bITb MHTErpupoBaHbl B O4UH Uiy 6onee ynpasastoWmx yCTPOCcTB aBToMO6UNS.

5.5.2 batapeiiHas cuctema ¢ MHTerpnpoBaHHbIM BCU

BatapeiiHaa cuctema npepctasnseT co6O yCTPONCTBO HAKOMIEHUS 3Hepruu, KOTopoe BKAuvaeT
oTAeNbHble akKyMynsiTopbl UKW akkyMynsiTOpHble NoAC6GOPKM, CO CBOEN 3/1eKTPOHHOI cuctemoii. BCU. npo-
BOASALMIA KOHTYP, OTHOCALUMIACA K KNaccy HanpshkeHust B ¢ KOHTakTopamu v yCTPOWCTBOM 3aluThbl MO TOKY.
BaTtapeiiHblii 610K Takke BKIKOYAET 3/1EKTPOCOSAMHUTENN N MHTepdhelic A1 NOAKIIYEHMA CUCTEMbI OXN1a-
XaeHus. B 6atapeiiHblii 610K Takke BXOAUT [ONOMHUTENbHbLIA NPOBOAALLNIA KOHTYP HanpskeHns kiacca A un
BHELLHee COoefInHeHNe C 3TUM KOHTYpOM. [MpoBOAALLMIA KOHTYP NOJ HanpshkeHue knacca B moxeT Bkaouyatb
KOHTaKTOPbl MU YCTPOICTBO PYYHOrO OTK/HOYEHUA (CEpPBUCHOE OTK/OYEHUE). Bce KOMMOHEHTbI 6aTapeliHoro
6/710Ka, KaK NpaBuio, pasMeLlalT B y4aponpoyHOM (418 00blYHbIX YC/IOBUI MPUMeEHeHuUs) Kopnyce. B aaH-
HOM npumepe BCU nHTerpupoBaH BHYTPb YAapOnpo4YHOro (415 06blYHbIX YCN0BUIA MPUMEHEHNS) Kopnyca 1
COefIHEH C KaHanamu NocTynaeHns nHopmMaumm o yHKUMOHaIbHbLIX NapamMeTpax 1 COCTOAHUM b6aTtapeit-
Horo 6/710ka (CM. pUCYHOK 3).
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1- anekTpuyecxue Leny HanpsxeHus knacca B {coeguHuteny, npegoxpaHnte™, nposoga); 2 - BbIBOAbI Hanps-
XeHusa knacca B; 3 - BbIBOAbI HaNpshkeHns knacca A; 4 - 6atapeiHas cuctema; 5- BCU; 6- anekTpoHHas cuctema ak-
KyMyNSiTOPOB; 7 - cUCTEMA OXNTaXAEHUS N BbIBOAbI CUCTEMbI OXNAXAEHNSA (B OTAENbHBIX Cyyasx); 8 - yAaponpoYHbIii
(&N 06bIYHbIX YC/I0BUIA NPUMEHEHNS) KOPNYC; 9 -akKyMynsiTopHas noAc6opka (akkyMynaTopbl, AaTYUKW, S/IEMEHTLI CU-
CTeMbl oxnaxaeHus); 10- cepBUCHOE YCTPOCTBO OTKOUEHUS; a - Bxof; b - BbIxoa

PucyHok 3 — TunoBas cxema 6aTapeiiHoli cMCTeMbI C MHTErpupoBaHHbIM BCU

5.5.3 BbaTapeliHas cucTema c BHELWHUM pacnosioxeHnem BCU

BaTapeiiHasa cuctema npegcTtaBnset co60i YCTPONCTBO HAKOMIEHUS 3Heprum, KoTopoe BKIoYaeT
OTAeNbHble akKyMyNAaTOPbl WA aKKyMy/IATOPHbIE NOACO0PKM, CO CBOEN 3N1eKTPOHHOW cuctemoli. BCU. npo-
BOASLLMIA KOHTYP, OTHOCSILLMIACS K KNaccy HanpshkeHus B ¢ KOHTakTopamMu 1 YCTPOMCTBOM 3alUuTbl NO TOKY.
BatapeliHblii 610K Takke BKIOYAET 31EKTPOCOAVHUTENN W NHTepdheiic AN NOAKIYEHNA CUCTEMbI OX/a-
XpeHusi. B 6aTapeiiHbiii 6/10K Takke BXOAUT AONOSTHUTENbHbIA NPOBOAALLMIA KOHTYP HanpshXeHns knacca A un
BHELUHee COoefAMHEeHWe C 3TUM KOHTypoMm. MpoBOAALMIA KOHTYP HanpskeHus knacca B moxeT BknoyaTtb
YCTPOICTBO PYYHOrO OTK/OYEHUS (CepBUCHOE OTK/I4YeHue). Bce KOMMoHeHTbl 6atapeiHoro 6510ka, Kak
npaswio, pasMeLLaloT B yAaponpoyHOM (4158 06bIYHbIX YCNOBUIA NPYMeHeHNs) kopnyce. B gaHHOM npumepe
BCU Haxogutca BHe y[aponpoyHoro (415 06biYHbIX YCNOBUIA NPUMEHEHNS) KOpnyca 1 COefUHeH C KaHana-
MV NOCTYNAeHNs MHpopMaLmn 0 PyHKLMOHAbHBIX NapaMeTpax U COCTOsIHUM 6aTapeiiHoro 6510ka (CM. pu-
CYHOK 4).

1 - aneKTpuyeckne Lenu HanpsxeHusa knacca B (coeguvHutenn, npegoxpaHutenu, nposopa); 2 -
BbIBObl HanNpshkeHus knacca B; 3 - BbIBOAbI HanNpsxeHus knacca A; 4 - 6atapeiiHas cuctema; 5- BCU; 6 -
9/1eKTPOHHAA CUCTEMa akKyMynsTOPOB. 7 - CUCTEMa OXMaXAeHVs W BbIBOAblI CUCTEMbI OXNaXAeHus (B OT-
OenbHbIX cny4yasx); 8 - yAaponpouyHblli (415 06blYHbIX YCNOBWI NMPUMEHEHUS) KOPMYC; 9 -akKyMynsaTopHas
noacbopka (akkymynaTopbl, AATUYMKN, 31EMEHTbI CUCTEMbI OXNaxaeHus); 10 - cepBUCHOe YCTPONCTBO OT-
KnyeHns; 11 - 6atapeiiHblii 6510K; a- BXOA: b- BbIXOA

PucyHok 4 — TunoBas cxema 6atapeiiHoii CUCTEMbI C BHELLIHUM pacnosioxeHnem BCU.
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5.6 MoaroToBka 6aTtapeiHbix 6/10KOB U 6aTapeiiHbIX CUCTEM K CTEHLO0BbLIM  MCNbITAHUAM

5.6.1 NoarotoBka 6aTtapeiiHoro 6,10ka

Mpn OTCYTCTBUM WHbIX NPeAnucaHvii 6aTapeiHblii 610K AO/MKEH GblTb COEAUHEH Yepe3 BbIBOAbI
HanpspkeHuss knacca B v BbIBOAbl HampseHus knacca A K CTeHZ0BOMY 060pyAoBaHuio. KOHTaKTopbl, CHU-
MaeMble ¢ 6aTapeiHoro 6/10ka HanpskeHMe U TOK. a Takxe Temnepartypy crefyeT KOHTPO/IMpOBaTh B COOT-
BETCTBMM C MHCTPYKLMAMK MOCTaBLUMKA W WHCTPYKLMSMU MO paboTe C WCMbiTaTesbHbIM 060pyL0BaHUEM.
[MaccrmBHOe YCTPOMCTBO 3aluTbl NO TOKy B 6aTtapeliHoM 6/10Ke AO/MKHO 6bITb paboTocnocobHbIM. PaboTo-
CNoCcoBGHOCTb aKTUBHOIO YCTPOICTBA 3alLMThl MO TOKY ClefyeT NnoAaepxnsaTb 060pyf0BaHNEM cTeHaa, npu
Heo6x04MMOCTM NOCPEeACTBOM pPa3MblkaHWs TaBHbIX KOHTAKTOpPOB 6GatapeiiHoro 6710ka. YCTpOWCTBO oxna-
XAEHWA AO/MKHO OblTb MOACOEANHEHO K 060PYA0BaHNIO CTeHAA U OYHKLMOHMPOBATb B COOTBETCTBUM C UH-
CTPYKUMSIMM NOCTaBLLMKA.

5.6.2 NMoarotoBka 6aTtapeitHol cuctemsl

Mpy OTCYTCTBUM WMHBIX NpeanucaHuii 6atapeiiHas cuctema Ao/mkHa 6biTb NOACOeAMHEHA Yepes Bbl-
BOAbl HanpshkeHns knacca B u BbiBOAbl HanpsxeHus knacca A K CTeHZ0BOMY 060pyA0BaHuio. ®YHKLUOHK-
poBaHue H6aTapeiHoi cuctemMbl cnefyeT KOHTpoavpoBsaTtbh nocpeactsom BCU. obopyfoBaHve ucnbiTatesb-
HOro CTeHAa AO0/MKHO OTCNexXnBaTb yCTaHOBMEHHbIE Npefesibl 3KCnayaTauMoHHbIX napaMeTpoB 6atapeiiHoi
CMUCTEMbI NMOCPEACTBOM KOMMYHVKaALMOHHON WnHbl BCU. O60pyfoBaHMe NCNbITaTeNIbHOrO CTEHAA A0/HKHO
noaaepXxusBaTb ycnoBus cpabatbiBaHUsA BKIIOYEHUE WU BbIK/IOUEHUE («BK/./BbIK/.») FNaBHbIX KOHTaKTOPOB,
MU3MeHeHne napamMeTpoB HanpsKeHWs, Toka W TemnepaTypbl B COOTBETCTBUM C TpeboBaHMAMMW MNpoueayp
KOHKPETHOro MCMbITaHWA. YCTPOWCTBO OXNaxAeHuss GaTapeiiHoi cucTembl W COOTBETCTBYIOLWWIA KOHTYP
OXNAXAEHNSA UCMbITATENIbHOMO CTEHAA A0/KHbI (DYHKLMOHMPOBATbL B COOTBETCTBMM C KOMaHZamu BCU. ecnu
yCNoBUAMK NpoLieAyp KOHKPETHOro UcnbiTaHUM He onpegeneHo nHoe. BCU pgonxeH obecneumBaTb 060py-
[OBaHNIO UCMbITATE/IbHOTO CTEHAA BO3MOXHOCTb BbINOMHATL NpoLeAypbl KOHKPETHOro UChbITaHus, cobiito-
[as npefenbHble BEMYMHbI NapameTpoB 6aTtapeiiHoi cuctemsl. Mpu HEOHXO0AUMMOCTU yrpaBasiowas npo-
rpamma BCU moxeT 6biTb afjantupoBaHa MOCTaBLUMKOM C Y4eTOM MpoLeayp KOHKPETHOro MWCMbITaHuS.
YcTpolicTBa akTVBHON M NacCUBHON 3alMTbl MO TOKY AO/MKHbI cpabaTbiBaTb N0 KOMaHgam 6aTapeiHol cu-
CTeMbl. YCTPONCTBO aKTUBHOW 3alyMTbl MO TOKY AO/HKHO Takke KOHTPO/AMPOBATLCA C MOMOLLbI0 060pyoBa-
HMA VCnblTaTeNbHOrO CTeHAa, Npu Heo6XoAMMOCTW BblAaBas KOMaHAy Ha pas3mblKaHue rNaBHbIX KOHTaKTo-
poB 6aTapeiiHoli cucTeMbI.

6 O6uwme vucnbiTaTeNbHble Npoueaypb!

6.1 Limknbl npesBapuTebHOIO KOHAULMOHUPOBAHMNS

6.1.1 Llenvn npeaBapuTesibHOTO KOHAULMOHUPOBAHNSA

DUT f0/1XHO 6bITb KOHAULMOHMPOBAHO MPOBEAEHNEM OnpefeneHHbIX 3NEeKTPUYECKNX LMKIOoB ne-
pef HayasoM 3a4eTHbIX MUCMbITATe/IbHbIX Npoueayp AaA Toro, 4To6bl o6ecneynTb afekBaTHyl cTabunusa-
LMI0 BbIXOAHbIX NapameTpoB 6aTtapeliHoro 6,10ka unn 6arapeliHoin cuMcTemsl.

[aHHble aeiicTBMA NpUMeHSOT K 6aTapeliHbiM 6/10kam 1 6aTapeliHbiM crucTeMam.

6.1.2 Npoueaypa NnpeaBapuTeIbHOIO KOHANLMOHUPOBAHMWSA

Mpoueaypa fo/mkHa npegycmarpusaTh cregyolee:

- MCNbITAHMS NMPOBOAAT NPU KOMHATHOI TeMnepaType;

- paspsg fomkeH 6biTb ocyuiecTBnieH npy 2 C uav nNpy pasHbiX 3HAYEHUsX Toka, Kak mpegnaraet
n/nnn yxxe npuMeHsSeT NOCTaBLLMK NPU UCNbITAHUAX Nepen NOCTaBKON. 3apaaKy NpoBOAAT npy cobnaeHnN
pekomMeHAaumii nocTaBLLMKa,;

- AO/MKHbI 6bITb NPOBEAEHbI NATL NOCAeA0BaTE/bHbIX LUKI0B NpeABapuTebHOro KOHAULMOHMPOBA-
HMA (ponyckaeTcs MpoBefeHne MEeHbLUEro Ynucna LMKIOB MO COrMacoBaHWio MexAy 3aka3uuMkom U noctas-
LLIMKOM);

- B MOMEHT OKOHYaHMs npouecca paspsga HanpshkeHue 6atapeiiHoro 6510ka wnv 6atapeiiHoii cu-
CTeMbl He JO/MKHO OMNycKaTbCH HUXe npefena, yCTaHOBEHHOro NoCTaBLUUKOM (MUHUMAsIbHBIM HanpsKeHu-
€M CUMTAEeTCA HWKHUWIA Npefen HanpshkeHusl, Npy KOTOPOM elle He HacTynatT HeobpaTumble MOBpexge-
HUSA);

- baTapeiiHblii 610K N 6aTapeliHas cucTteMa MOryT CUATATLCA «NpeABapuUTeIbHO KOHAULMOHMPO-
BaHHbIMU». €C/IM eMKOCTb paspsda, U3MepeHHas Mo pesyfbTaTtam [ABYX MOC/efoBaTeflbHbIX MpoLeccoB
paspsiga, oTnyaeTca He 6onee Yyem Ha 3 % OT HOMUHAbHOW (MUHYTHbIA paspsag Wi MHOW pexum pasps-
[la, YCTaHOB/IEHHbI NPU WCMNbITAHWAX COMNACHO yKasaHWsM nocTaBlivka 6aTapeit) (ecnu pexum paspsga
aHasiormyeH pexvmy, NpUMeHsieMoMy NOoCTaBLYMKy AaHHOro 6aTapeliHoro 6510ka unu 6atapeliHoii cucTemsl
npu 3aBOACKUX UCMbITAHUAX, faHHble, MOMyYeHHble BO BTOPOM LMKAE, MOryT 6biTb COMOCTaB/IEHbl HEMo-
CPeACTBEHHO C JaHHbIMUM NOCTaBLUUKA);



FOCT P NCO 12405-1—2013

- C/11 YCNoBKA NpeABapuTeIbHOr0 KOHANLMOHUPOBAHUSI HE MOTYT 6GbiTb BbINOSIHEHbI, MOCTABLUUK W
noTpebuTens A0/KHbI AOFOBOPUTLCS O METOAMUKE AaslbHEALWNX UCTbITaHWUIA.

MpumMmeyaHmne - VHTEHCUBHOCTL Paspsaa, pasHyo 2C. MPUHUMALOT UCX0As 13 HEOBXOAUMOCTM COKPaTUTh
BPEMS NPeABapUTeIbHOrO KOHANLMOHNPOBAHUS.

6.2 CTaHpapTHbIA LuKn

6.2.1 Llenu ctaHgapTHOroO uukna

Llens SC - ob6ecneuntb OAUHAKOBble HauyaslbHble YCMOBUSA A8 KaX[0ro UcnbiTaHus 6aTapeiHoro
6noka unu 6atapeiHoli cuctembl. SC B TOM BuAe, B KOTOPOM OH onucaH B 6.2.2.1. Ao/MKeH npegLlecTso-
BaTb KaXXA0MY UCMbITaHUI.

[laHHble UCNbITaHNA NPUMEHSIOT K 6aTapeiiHbiM 6/10kam 1 6aTapeliHbiM crucTemam.

6.2.2 Mpoueaypa cTaH4apTHOro yukna

6.2.2.1 O6wme nonoxeHus

SC nposogAT npu Temnepatype TAT. SC gonxeH Bknwo4vats npouecc SDCH no 6.2.2.2 ¢ no-
cnegywouwum npoueccom SCH no 6.2.2.3.

6.2.2 2 CTaHJapTHbI pa3pss

MHTeHcnBHOCTL paspsaga: 1 C unm B COOTBETCTBUM CO cneundunkauusMm noctasLymka npu NHoOM pe-
Xrnme paspsga.

Mpepen paspsga: B COOTBETCTBUM CO cneundgurkaLsamMm noctasLimnka.

Mocne okoH4YaHus paspsga Heo6XoAUM Mepuos BblAEPXKM AN cTabuimsalmm napameTpoB B Teye-
Hue 30 MVH nnn TepMuyeckas ctabunusaumsa npu TnoT.

6.2.2.3 CraHfgapTHas 3apsagka

Mpouenypa 3apsgkyn M KpUTEpWiA OKOHYaHWA 3apsAkvM: B COOTBETCTBMM CO crneuudurkaumsammn no-
cTaBluKa. B cneumdmkaumax AOMKHbI GbITb Yka3aHbl KpUTEPUA OKOHYaHUS 3apsfku U MHTEepBas BpeMeHn
NOJIHOTO Mpouecca 3apsaKu.

7 VicnblTaHmA No onpeaesieHno BbIXOAHbIX NapamMeTpoB

7.1 OHeprusa n eMKOCTb NPWU KOMHaTHON TemnepaTtype

7.1.1 LUenun ucneitaHnsa

Llenbto ucnbitaHnsa ssnsetca usmepexHne emkoctn DUT B amnep-yacax (A4) npy MHTEHCUBHOCTU
paspsfa NocTOSAHHbIM TOKOM, COOTBETCTBYIOLWEN 1C NO OTHOLEHNIO K YCTAHOB/IEHHON MOCTaBLLUKOM HOMW-
HanbHOM emKocTu B amnep-yacax (A 4) (T.e. eCiM HOMWHasIbHAas eMKOCTb NPV OHOYacoBOM paspsfe co-
ctasnseT 10 A 4, pa3spsag npoussogAaT Tokom 10 A). Pexum ogHovacosoro paspsga (1C) ucnosnb3yroT B Ka-
yecTBe 6a30BOro A1 CTATUYECKUX U3MEPEHNI EMKOCTU U SHEPIMU 1 B Ka4yecTBe CTaHAapTHOIO eAUHNYHOIO
YPOBHA HarpyxeHus 6atapeiHbix 6/710K0B 1 6aTapeiHbiX CUCTEM MpWU UX UCMbITaHUSAX. B gononHexue, B
060CHOBaHHbIX C/y4asx, onpefenieHne emkocTn cnefyeT Npou3BoAuTb Npu paspsge Tokom KOC uan mak-
CMMasibHO [0MNycKaeMoM TOKOM A1 YA0B/eTBOpeHUsi TpeboBaHWil K cuctemam BbICOKOMOLLHOTO NpUMeHe-
HUA. Paspsag orpaHuynBaloT KOHEYHbIM HanpsbkeHnem paspaga, YCTaHOBJ/IEHHbIM MOCTaBLMKOM U 3aBUCH-
MM OT CTENEHUN MHTEHCUBHOCTN pa3psja.

[laHHOMY ncnbiTaHuio nogeepratoT 6atapeiiHbie 610k 1 6aTapeiiHble CUCTEMBI.

7.1.2 MeToaunka ucnblTaHus

VcnbiTaHne cnegyet npoBoAauThL Npu Trea* CO CTeneHblo MHTEeHCUBHOCTU paspaga 1C, FOC u makcu-
MasibHO AOMyCcKaeMblM 3HayeHWeM, YyCTaHOB/IEHHbIM MOCTaBLWMKOM (MakCMMasibHO AonyckaeMoe 3HaveHune
COOTBETCTBYET /Tax).

MocnepoBaTenbHOCTb UCNbITATENMbHbLIX NPOLEeyp, KOTOpble AO0/MKHbI ObiTb NpOBeAeHbI, NpeacTas-
NeHa B Tabnmue 1

10
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Tab6nuyal — MNocnegoBaresibHOCTb MpoLeAyp NPV MUCNbITAHWM NO OMNPeAeNeHN0 3HEPTUN U eMKOCTU
npu KOMHaTHOI TemnepaType
Howmep Lwara Mpoueaypa Temnepatypa vcrbITaHuii
11 TepmMmuyeckas ctabunusauus TlooT
12 CtaHfgapTHas 3apsgka (SCH) TlooT
13 CrtaHpapTHblil uukn (SC) TiooT
21 Pa3psg npu 1C TlooT
2.2 CtaHfgapTHas 3apsgka (SCH) TlooT
2.3 Pa3psag npu 1C TlooT
2.4 CraHpapTHas 3apsagka (SCH) TlooT
2.5 Paspsag npu HOC TlooT
2.6 CtaHfgapTHas 3apsgka (SCH) TiooT
2.7 Paspsg npu HOC TlooT
2.8 CtaHgapTHas 3apsgka (SCH) TlooT
2.9 Pa3pF|,£l, nPU kTan TKMT
2.10 CraHgapTHas 3apsagka (SCH) TlooT
211 Pa3pFILI, Npn b.Tw TlooT
2.12 CtaHfgapTHas 3apsgka (SCH) TlooT
31 CTtaHpapTHbIii umkn (SC) TlooT

Mpoueaypa SCH pgomkHa cooTBeTcTBOBaThH 6.2.2.3.

Mpoueaypa SC fonxHa cooTBeTCTBOBATb 6.2.

Bce vcnbiTaHus Ha paspsag AO/MKHbI 3aBepLuaTbCs No AOCTUXEHUN KOHEYHOTO HanpshkeHus paspsaga,
YCTAHOB/IEHHOTO MOCTABLLMKOM.

Mocne kaxgoro paspsga DUT gommkeH 6biTb BblAepXaH B COCTOSHUM NOKOSA B TeyeHne 30 MUH uau
[O/MKEH MPONTWM TepMuYeckylo cTabunusauuio ¢ npusefeHvem kK Tpebyemoi TemnepaTtype OKpyxatoliei
cpeAbl, UK [oMKHa 6biTb UCMOMIb30BaHA BblAEPXKA B TeYeHVe (hMKCMPOBAHHOIO MPOMEXYTKa BpeMeHu Ans
TemnepaTtypHoii cTabununsaumm nepes cnegyowymM LWaroM UCnbiTaHus B UX NOCNef0BaTeIbHOCTU, yKa3aH-
HOW B Tabnmue 1

7.1.3 TpeboBaHus

Ecnun emKkocTb, nosyyeHHas npu nocriefHeM U3MepeHUM C MHTEHCUBHOCTbIO paspaga 1C no 7.1.2
(cm. Tabnumyy 1. war 2.3), oTAnyaeTcsa 6onee, 4eM Ha 5 % OT 3aABNEHHOWN NOCTaBLMKOM eMKocTu npu 1C,
TO 3Ty U3MEPEHHYIO MPY UCMbITAHUN €MKOCTb MPUHMMAIOT 38 HOMUHA/bHYI0, U B AafibHEeAleM VMEHHO OHa
JOMKHa ABNATbCA 6a30BbIM 3HAYEHVEM A5 onpefenieHns MHTEHCUMBHOCTU paspsja (Toka paspsaga). T.e.
3HaueHne C Ans pacyeTa kaxaol BennumHbl Toka pa3psga nC 6yaeT OCHOBAHO Ha 3TOW M3MepeHHoW npu
UCMbITAHUN EMKOCTH.

B npouecce ucnbiTaHWin AO/MKHbI 6bITb 3aPMKCUPOBaHbI 3HAYEHWNS CNEeAYOWNX BEMNYNH:

- TOK, HanpsbkeHue, TemnepaTtypa DUT u TemnepaTtypa oOkpyxatwlleil cpefbl B 3aBUCUMOCTU OT
BPEMEHV NPU KXKAOM WCMbITAHUN Ha paspsj u nocnegylolei ctTaHgapTHON 3apsake;

- eMKOCTb B amnep-yacax (A 4) npu pa3spsge, saHeprus B BatT-yacax (BT 4) n cpefHAs MOLHOCTb B
BatTax (BT) npu kaxaom ucnbiTaHUn:

- emKocTb B amnep-yacax (A u) npu 3apsgke, aHeprns B BaTT-4acax (BTu) u cpefgHAs MOLWHOCTb B
BaTTax (BT) 3amepsieMble nocne Kaxgoro rnpowecca paspsaga;

- 3HepreTuyeckas ahPEKTUBHOCTb NpU pa3page-3apsage npy Kaxgom UCMbITaHUW Ha paspsg;

- 9Heprusa paspsfga B BatT-yacax (BT u), kak dyHkuns SOC npu KaxaoMm ucnbiTaHnM Ha paspag (s
npoueHTax (%) HOMUHa/IbLHO eMKOCTK);

- EODV (KoHeuyHoe HanpshkeHue paspsga) 4158 BCeX AOCTYMHbIX TOYEK U3MEPEHUI HanpsXeHns Ha
6atapesx 4na BCEX UCMbITAHWIA Ha paspsg,.

- ornpefefieHHoe B npouecce UcnbiTaHuii 6a3oBoe 3HavyeHne 1 C Ansa pacyeta UHTEHCUBHOCTH (TO-
Ka) paspsifa npu BCex fanbHelilunX UCMbITaHNAX.

n punmMmedyaHne — ,ﬂ'aHHbIe Nno eMKOCTU MCNOoJNb3YKT fanee npu pacyete yMeHblleHUa eMKOCTU B
7.9.2.8.

7.2 3Heprusi n eMKOCTb NpW pasinyHeii TemnepaTtypax  MHTEHCUBHOCTAX pa3psaga

7.2.1 Uenu ucnbliTaHna

B pesynbrare JaHHOro UCMbITaHWUA ONpPeAenialoT eMKOCTb Npu pasinyHbIX Temnepartypax v npu tpex
pas/IMYHbIX KOHCTAHTaxX UHTEHCUBHOCTU paspsaaa. PasHble MHTEHCUBHOCTU paspsfa [LOJ/DKHbl ObITb Npume-
HeHbl NocriefoBaTeslbHO [0 MOMEHTa W3MEHEHWs TeMnepaTtypbl OKpyXawowei cpefbl U NOBTOPEHUS UCMbI-
TaHWi nocne AOCTMXKEHNSA HOBOTO 3HAYEHUSI TeMNepaTypbl.

1
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[aHHOMYy ncnbiTaHMI0 NoABepratoT 6aTapeiiHblie 6710k U 6aTapeiiHble CUCTEMBI.

7.2.2 MoToguka ucnbeitaHus

McnbiTaHne AO/MKHO ObiTb NPOBEAEHO NPU TPEX 3HAYEHUSIX TeMnepaTypbl OKpyxatLieli cpeapl: 40
‘C: 0"C n muHyc 18 'C - ¢ uHTeHcuBHOCTAMM paspsga 1C. FOC 1 ¢ MakcMMasibHOM 3HayeHwem paspaja,
paspelleHHOM NoCTaBLMKOM (MakcumasibHas MHTEHCUBHOCTL paspsfa cooTBeTCcTBYeT Umax).

MocnepoBaTenbHOCTb NPOLEAYP, BbIMOMHAEMbIX NPU UCMbITAHUK, NpUBeAeHa B Tabnuue 2.

Ta6nuuya?2 — MNocneaoBarensHOCTL NPoLEAYp NpY UCMLITAHUW MO ONPeAeneHnio IHEPTUN U eMKOCTU
MNPV pasfnyHbIX TEMNepaTypax N MHTEHCMBHOCTSX paspsiga

Homep Mpoueaypa Temnepatypa UCTbITaHui

Lara

11 TemnepartypHas ctabunusauus Troom
1.2 CraHgapTHas 3apsagka (SCH) Troom
13 CraHpapTHbIi uukn (SC) Troom
21 TemnepaTypHas ctabunusaums 40 -c
2.2 CraHpgapTHasd 3apsgka (SCH) (nosapsagka) 40"C
2.3 Paspag npn 1 C 40 C
2.4 CtaHfapTHas 3apsgka (SCH) 40'C
25 Pa3psag npn 1 C 40"C
31 TemnepatypHas ctabunmsayms Troom
3.2 CtaHfgapTHas 3apsgka (SCH) Troom
3.3 CraHaapTHbIil umkn (SC) Troom
4.1 TemnepartypHasa crabunumsauus 40 C
4.2 CtaHgapTHas 3apsgka (SCH) (go3apsagka) 40 ¢
4.3 Paspag npyn 10 C 40 C
4.4 CraHgapTHas 3apsagka (SCH) 40 C
4.5 Paspsag npn 10 C 40 ¢
51 TemnepaTypHas cTabunusauus Troom
5.2 CraHgapTHas 3apsgka (SCH) Troom
5.3 CraHpapTHbIii umkn (SC) Troom
6.1 TemnepaTtypHas cTabunusauns 40'C
6.2 CraHfapTHas 3apsgka (SCH) (nosapsagka) 40"C
6.3 Pa3pA0 neu umax 40 C
6.4 CtaHfgapTHas 3apsgka (SCH) 40 C
6.5 Pa3pag neu umax 40"C
7.1 TemnepartypHas ctabunusauus Troom
7.2 CtaHgapTHas 3apsgka (SCH) Troom
7.3 CTaHgapTHbIi umkn (SC) Troom
8.1 TemnepaTypHasa ctabunusauus ocC
8.2 CraHpapTHas 3apagka (SCH) (gosapsigka) o"C
8.3 Paspag npn 1 C 0*c
8.4 CraHfgapTHas 3apsgka (SCH) ocC
8.5 Paspsag npn 1 C o ¢
9.1 TemnepartypHasi cTabunusauns Troom
9.2 CtaHfapTHas 3apsgka (SCH) Troom
9.3 CrtaHpapTHbIii uukn (SC) Troom
10.1 TemnepartypHas ctabunmsauus ocC
10.2 CraHfapTHas 3apsgka (SCH) (go3apsagka) o ¢
10.3 Pa3psag npu 10 C ocC
104 CraHgapTHas 3apsgka (SCH) ocC
10.5 Paspsag npn 10 C ocC
111 TemnepaTypHas cTabunusauus Troom
11.2 CraHpapTHas 3apsagka (SCH) Troom
11.3 CraHgapTHbIli uukn (SC) Troom

12
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OKoH4YaHVe Tabnuupl 2

Homep Mpoueaypa Temnepartypa vcnbitaHuii
Lara
12.1 TemnepatypHas ctabunusauus ocC
12.2 CraHpapTHas 3apsgka (SCH) (go3apsagka) 0'C
12.3 Paspag npn Irax oc
124 CraHpapTHas 3apsagka (SCH) oc
125 Pa3pF|,Cl, NpW kT3n ocC
13.1 TemnepaTypHasa ctabunusauus TrooT
13.2 CraHpapTHas 3apsgka (SCH) TrooT
13.3 CraHgapTHblil uukn (SC) 7loct
14.1 TemnepartypHas ctabunusauus MuHyc 18 C
14.2 CraHpapTHas 3apsgka (SCH) (go3apsiaka) MuHyc 18 C
14.3 Paspsag npu 1 C MuHyc 18 C
14.4 CtaHpapTHas 3apsgka (SCH) MuHyc 18 'C
145 Paspag npu 1 C MuHyc 18 C
151 TemnepaTypHasa ctabunusauus TrooT
15.2 CtaHpapTHas 3apsgka (SCH) TrooT
15.3 CraHgapTHbIi Lukn (SC) TrooT
16.1 TemnepatypHas ctabunusauus MuHyc 18 C
16.2 CraHpgapTHan 3apagka (SCH) (gosapsaka) MuHyc 18 C
16.3 Paspag npu 10 C MuHyc 18 'C
16.4 CraHpapTHas 3apsgka (SCH) MUHyc 18 'C
16.5 Paspsg npu 10 C MuHyc 18 C
17.1 TemnepatypHasa ctabunusauus TrooT
17.2 CraHfapTHas 3apsgka (SCH) TlooT
17.3 CtaHgapTHbIi uukn (SC) TrooT
18.1 TemnepatypHasa ctabunusauus MuHyc 18 C
18.2 CraHpapTHas 3apsgka (SCH) (gosapsaka) MuHyc 18 C
18.3 Paspsg nev fd/ner MUHyc 18 'C
18.4 CtaHpapTHas 3apsgka (SCH) MuHyc 18 C
185 Paspsag npu /dma MUHyc 18 C
19.1 TemnepartypHas ctabunusauus TrooT
19.2 CtaHgapTHas 3apsagka (SCH) TrooT
19.3 CraHaapTHbli Lukn (SC) TrooT

Mpoueaypa SCH gonxHa cooTseTcTBoBaTh 6.2.2.3.

Mpoueaypa SC ponxHa cooTBeTcTBOBaTH 6.2.

3HauyeHne VHTEHCUBHOCTW paspsifa [AO0/HKHO ObiTb OCHOBAHO Ha 3HAYEHWU HOMWHAsIbHOU eMKOCTH,
yCTaHOB/IEHHOM MOCTAaBLLMKOM, a Takke MUCXOAsA M3 pe3ynbTaToB ucnbiTaHua npu 1C, npoueaypa KOTOpOro
onucaHa B 7.1.

Bce uvcnbiTaHua Ha paspsg cnefyet 3aBepluarth Mo AOCTUXKEHUW KOHEYHOro HanpsikeHusa paspsga,
YCTAHOB/IEHHOMO MOCTABLLMUKOM:

Mocne paspsga DUT gosxeH 6biTb BblgepxaH B COCTOAHUM MOKOA B TeyeHne 30 MUH WAn JOSDKeH
NPoTW TepMUYeckyto cTabunmsauuio ¢ NpuBefeHVemM K Tpebyemolt TeMnepaType okpyxatLieli cpegpl, nm
JO/MKHa ObITb MCNO/Mb30BaHa BblAEpXKa B TeueHne PVKCMPOBaHHOIO NPOMEXyTka BPeMeHW ANs Temnepa-
TYPHOI1 cTabunmsauuy nepeg cneaytoweil npoueaypoii B ux nocnefoBaTe/lbHOCTU, YKa3aHHOW B Tabnuue 2.

MpumMeuyaHwue - MNpouesypa SCH. NnpoBogvMas B LieNsix Nog3apsiaku, No3BosisieT BOCMOHUTDL 3apsif,
DUT Ansi KOMMEHCALMM BO3MOXHbIX NOTEPH SHEPrun, KOTOPble MOTYT BO3HWKHYTL B MPOLIEcce TemnepaTypHoil cTabunm-
3auum.

7.2.3 TpeboBaHus

B npouecce vcnbiTaHnit AO/MKHBI ObiTh 3aPUKCMPOBaHbI 3HAYEHWSA CNEAYIOLNX BE/TNYNH:

- TOK, HanpsbkeHue, Temnepatypa DUT u TemnepaTtypa Okpyxaiwowieii cpefbl B 3aBUCUMOCTU OT
BPEMEHW MPU K&XA0M UCMbITAHUM Ha paspsag v nocnepyolleli ctaHAapTHOW 3apaake;

- eMKOCTb B amnep-yacax (A u) npu paspsige, saHepruss B BatT-yacax (BT 4) u cpegHsas MOLWHOCTb B
BaTTax (BT) npu KaXA0M MCMbITaHWK;
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- eMKOCTb B amnep-yacax (A 4) npu 3apsagke, aHeprua B BatT-yacax (BT 4) U cpefHAss MOLWHOCTb B
BaTTax (BT) nsmepsiembie nocse Kaxgoro npouecca paspsga;

- 3HepreTuyeckas ahPeKTUBHOCTbL NpU paspsage-3apsage nNpy Kaxaom UCnbiTaHUKM Ha paspsg;

- 9Heprusa paspaga B BatT-4acax (BT u), kak yHkumna SOC npu Kaxaom ucnbiTaHuy Ha paspsag (8
npoueHTax (%) HOMUHaNILHOW eMKoCTu];

- EODV (koHeuyHoe HanpshkeHve paspsga) 415 BCeX JOCTYMHbIX TOYEK M3MEPEHUIA HanpsXeHns Ha
6aTapesx 415 BCeX UCMbITaHWI Ha paspsag;

- onpefeneHHasa B npouecce ucnbiTaHWii 6a3oBoe 3HayeHne 1C Ans pacyeta UHTEHCMBHOCTU (TOKA)
pa3psaga npu Bcex AasibHeRWnX ncnbiTaHnsaX.

7.3 MOLWMHOCTbL Y BHYTPEHHEE CONPOTUB/IEHUE

7.3.1 Llenn ncneltaHus

VcnbiTaHne no onpegesieHnio MOLWHOCTU U BHYTPEHHEro COMPOTUB/IEHUS nNpefHasHayeHo a5
onpegenieHns AUHaMn4ecKnx napameTpos MOLHOCTU, OMUYECKOTO COMPOTUB/IEHNSA NPpU NpoLeccax paspsaia
n 3apagkn, a Takke OCV DUT. kak doyHkummn SOC n TemnepaTtyp B pe3ynbtate NpubaAmKeHHOro K peasibHo-
CTV pexuma Harpysku, NpoM3BOAHOIO U3 YCMOBWIA aKcnyaTauuy aBToMobuna MeToauka UcnbiTaHna npepa-
cTaBnsieT coboil KombrHaLUuo npoueayp B COOTBETCTBUM C [6] u [7].

[laHHOMY ncnblTaHUo nogBepratT 6atapeiiHble 610ku N 6aTapeiiHble CUCTEMBI.

7.3.2 PeXum cHATUA XapakTepucTuk MOLWHOCTN B UMNY/bCe

Llenb AaHHOro pexuma - nokasaTb MOLWHOCTb B uMnynbce B TeyeHue 0,1; 2; 10 u 18 c, a Takke
MOLLHOCTb MMNy/bca pereHepauun B Tedenume 0,1; 2 n 10 ¢ npy pasnmyHbix SOC. Mo npaBunam ucnbiTaHuii
MCMOJIb3YIOT MOCTOSIHHOE 3HAa4YeHWe TOKa, OCHOBaHHOE Ha yCTaHOB/IEHHOM MOCTABLUMKOM 3HA4YeHUW Makcu-
ManbHOro ToKa paspagkM B umnysnbce lapmat. Mo cornaweHnio ¢ 3aka3yukoM 3TO 3HayYeHue MOXeT 6bITb
ymeHbLUeHo. Tosibko B TOM cnydvae, Korga DUT B npouecce paspsga [OCTUraeT COCTOSIHUA € npefesibHbIM
3HaYeHMEeM HanpshKeHWs, TOK AO/KEH ObiTb YMEHbLUEH Tak, 4ToObl HanpshXXeHne Ha kieMmax 6aTapeiHoro
610Ka UM 6aTapeiHoi cucTeMbl YAepXnBanoch Ha YPOBHE NpeAeibHOro 3HaYeHUst HanpsHKeHUsl B Te4eHne
18 ¢ umnynbca paspsga. ToK B UMMy/ibCe BOCCTAHOBUTE/IbHON 3apaaku cnefyeT noffepxusaTb NOCTOSH-
HbIM, a ero 3HayeHune paccumTbiBaloT Kak 75 % Toka B MMnynbce paspsa. To/bKo B TOM ciyyae, korga DUT
B rnpouecce 3apAaaku JOCTUraeT COCTOAHUA C NpefAesibHbIM 3HavYeHWeM HanpsXeHus 3apsiku, TOK AOSDKEH
6bITb YMEHbLUEH TaK. YTOObl HanpskeHne Ha knemmax 6artapeiiHoro 6510ka Wnu 6HatapeiriHoi cucTembl
yAEepX1Basnocb Ha YpoBHe NpefesibHOro 3HauyeHus HanpsxeHus 3apsagkv B TedyeHne 10 ¢ umnysnbca BoccTa-
HOBUTE/IbHOW 3apAaKu.

PeXxuM ncnbITaHUa COCTOMT M3 MMMNYbca paspsga NpoAo/KUTENBHOCTLIO 18 ¢ 1 nocneaytoLLelt Bbl-
JEepPXKN B COCTOAHWMM NOKOSA B TeyeHue 40 ¢ 4n1a Toro, YTobbl M3MepUTbL CONPOTUBEHNE Nonspusauum bata-
peun. MNocne nepuoga BbigepXkn 40 ¢ NPON3BOAAT MMMY/bC 3apAAKA C UHTEHCUBHOCTbBIO, COOTBETCTBYHOLLEN
3HavyeHuto ToKa 3apsaakn 75 % Toka umnysbca paspsaga. ST0 BbIMOHAT ANA onpefesieHns cnocobHOCTH
BOCCTaHOB/IEHNA 3apagku. Mocne umnynbca 3apsagkn B TedeHne 40 ¢ BbINOSHAOT BblAEPXKY 6aTapeun (pac-
npegeneHve Toka no BpeMeHun npveeaeHo B Tabnuue 3 u Ha pucyHke 5).

MpumeuvyaHunsn

1 Mpw ncnbiTanun 6aTtapeliHbix cuctem BCU oTBevaeT, HanpuMep, B 3aBKCYMOCTM OT peaslbHOl TemnepaTtypsbl
1 SOC. 3a noggepxadve npefesbHbIX JONYCTUMbIX pexumos paboTel DUT. obecneunsasi nocpeCcTBOM KOMMYHVKALMN-
OHHOW LWUMHBI B3aVIMO,qei7ICTBI/Ie Cc 060py,q08aHI/IeM ncnbiTaTtesIbHOro CTeHaa, No3BoNAAa nogaepXxmneatb B nto60oi MOMEHT
BPEMeHV 3ajaHHble YCN0BUSA (DYHKLIMOHNPOBAHWS.

2 MNpw ucnbiTaHUn H6aTapeliHbIX 6/10KOB, OT NOCTaBLUMKa C/eAyeT 3anpocuTh BCH HEOGXOAMMYHD MHhopMaLmio
0 NpeAesnbHbIX pexunmMax PyHKUMOHNPOBaHWS AN HACTPOIik1 060pyA0BaHNS UCMbITATE/IbHOTO CTEHAA, AN1A NoAdepxa-
Hua DUT B 11060/ MOMEHT BpeMeH B 3a[jaHHbIX YCN0BUAX (DYHKLIMOHMPOBaHUS.

Tabnuuya 3— Pexum CHATUA XapakTepUCTUK MOLLHOCTN B UMNYy/bCce

MpupalleHne BpeMeHu, ¢ CymMmapHoe Bpewms, ¢ Tok
0 0 0
18 18 lepnat
40 58 0
10 68 munyc O, 790t
40 108 0

Ha pucyHke 5 nokasaH npumep, Korga MakCcuMasibHas WMHTEHCUBHOCTb UMMy/ibCa TOka paspsga
leemex coctaBnser 20 C. Tok paspsfa cuntaloT NosIOXUTE IbHbIM, & TOK 3apafkn - oTpuuaTtenbHbiM. Mak-
CUMasibHas UHTEHCMBHOCTb UMMNy/nbca Toka paspsaga /hnw na cHATUA xapakTepucTuK MOLHOCTU B UM-
nynbce Ao/MKHA ObITb YCTaHOBMEHA MOCTABLLUKOM.
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X - Bpems, C; Y - TOK (M3MepsieMblii B BEIMUMHAX, kpaTHbiX C); 1- paspsag: 2 - 3apsgka
PricyHOK 5 — CHsATUE XapaKTeprUCTUK MOLLHOCTU B UMMyJbce (Fpacvik Mo TOKy)

CHSITVe XapakTepuCTUK MOLLHOCTW B MMMY/IbCE MPUBEAEHO HAa PUCYHKe 6.

X - Bpewms, C; Y - HanpsbkeHve 6GaTapeitHoro 6/10ka wimn 6atapeiiHoli cuctembl (B KaUecTse npuvepa), B.
PucyHok 6 — CHsITUE XapaKTepUCTUK MOLLHOCTU B MMMysibCe (rpadivik MO HanpshKeHWI0).

MpumeyvaHunn

1 3HayeHVst HanPSHKEHVSt Ha pUCyHKe 6 NprBeseHbl B KayecTBe MpuMepa U OTHOCATCA K 6aTapeiiHoMy 610Ky
wm b6aTapeliHoii cucteme.

2 3HaueHVst HarnpshKeHs MOryT BapbMpOBaThbCS B 3aBUCUMOCTY OT 3/1EKTPOXMMUYECKO OCHOBbI GaTapeu, Tem-
neparypbl. SOC 1 T,

[ns onpepeneHvs MMKOBOW MOLLHOCTM, MOLLHOCTM BOCCTaHOB/IEHMS 3apsga U CONPOTUB/IEHUS,
HanpskeHne n TOK Ha knemmax 6aTtapeun cnefyeT UsmepssTb B MOMEHTbI BpEMEHU, NpUBeeHHbIe B Tabnvue
4. B TomM cny4yae, ec/im BO3MOXHOCTW MCMbITaTelbHOro 060pyA0BaHNst He NO3BOJIAKT U3MEPUTb TOK C HE0b-
XOAMMOWN TOYHOCTbIO B MpoMexyTke BpemeHn 100 MC nocsie N3MeHeHNs Xxapaktepa KpuBOi Toka, pacyeT MoLy-
HOCTM 1 CONPOTVB/IEHUS AN1S1 YKa3aHHOr0 MPOMEXyTKa BPEMEHU B JaHHOM LLare UCMbITaHUA He MPOBOAUTCS.

Ta6nuya4 — M3mepsiemMble 3HAUEHUS HANPSHKEHUS U TOKA

Bpewms, fc HanpsxeHue Tok 3HauyeHve Toka
0 Uo 1o 0
0,1 It Liip /nax
2 u7 h iAp-N\ii*
10 U3 h /140 mar
18 n< n Lifp /nax
58 n3 Is 0
58,1 Uo I MUHYC 0.75 W » *
60 u? b MuHyc 0,75 /aoTan
68 Us la MuHyc 0.75 /ct.mix
108 Uo la O

3HaYeHUsi CONPOTMB/IEHNSA U MOLLHOCTY AO/MKHbI ObITb paccynTaHbl B COOTBETCTBUM € Tabnuueli 5.
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Tab6nuya 5— PacyeT conpoTMBAEHUSA U MOLLHOCTH

BennunHa PacueTHasn dopmyna Ale
ConpotusneHne npu paspsage 0.1 ¢ Rb.is.a0) = (Uo—Ui)/ h 0.1
ConpoTuBneHue npu paspage 2 ¢ Ri;s.ao\= (Uo- Lh)/ h 2
ConpoTuBneHue npu paspsage 10 ¢ Riics.acn= (UO-U 3/ /3 10
ConpoTusneHve npu paspsge 18 ¢ Riissdch- (UBU 4/ 1* 18
O6Lee conpoTMBIEHUE NpKU pa3psae Riacn = (USU A f i 40
ConpoTtusneHue npu 3apsagke 0.1 ¢ Riois.cta= (US-UQ / le 0.1
ConpoTuBeHne npu 3apsike 2 ¢ Alncn»=(U”Ur) / b 2
ConpoTusrneHue npu 3apagke 10 ¢ Rhsct.» = (Uy-Ue) / Kk 10
O6liiee CONPOTUBIEHNE NPU 3apsiaKe Rijte = (Ur-Us)/ Is 40
MouHocTb npu paspage 0.1 ¢ Po.lcdt, = U1l mli 0.1
MolHocTb npu paspsage 2 ¢ Picdcn —Ui *h 2
MouiHoCTb npu paspsage 10 ¢ PICrdcti= U3 "' /3 10
MouHocTb npu paspage 18 ¢ Pisadct) = Ua mU 18
MouHoCcTb BoccTaHoBNeHus 3apsga 0.1 ¢ Po.lcam= Us mle 0.1
MOLIHOCTL BOCCTAHOB/EHNS 3apaaa 2 ¢ Prccia- Uj «f7 2
MoLHocTb BoccTaHOBAeHNA 3apsada 10 ¢ Pioc.ci» - Ue mle 10
HanpskeHne oTKpbITOro KOHTypa Uoc. = Uo

7.3.3 MeToguka ucnbiTaHui

WcnbiTaHns AomkHbI 6bITb NPOBEAEHbI MPY MATU pas3nMyHbiX Temnepatypax: 40 °C, Tnot, 0 °C. mu-
Hyc 10 °C n muHyc 18 °C. lMpu atom SOC pomxkeH Haxoautbes B guanasoHe ot 80 % fo 20 %, npuHumas
nocniefoBatesibHO cnegylowme aUckpeTHble 3HaveHns: 80 %. 65 %. 50 %. 35 % un 20 %. npuyem nocnegHee
3HayeHne SOC. 20 %. MOXeT ObITb UCNO/Ib30BAHO TOJILKO B TOM C/lyyae, eC/IM MakCMMasibHblil TOK paspsaga
DUT cocTaBnsieT B e4uMHNLLAaX UHTEHCUBHOCTY TOKa paspsiga He 6onee 10 C. ¢ TeM. 4yTobbl n3bexatb rny6o-
Koro paspaga DUT.

[lo Hayana vcnbITaHWii NpU KaXXA0M 13 YCTaHOB/IEHHbIX 3HAaYeHUi TemnepaTypbl DUT gomxeH npoii-
M npeAsBapuTenbHOe KOHAMLMOHMPOBaHWe npyu TncT B COOTBETCTBUM C TpeboBaHWAMU TemnepaTtypHOii
cTabunusaumun, npuBeseHHbIMM B 5.1 ¢ nocneaytollein npoueaypoi ctaHaapTHoW 3apsgkm SCH (noasapag-
Ka). Kak onucaHo B 6.2.2.3. a Takke cTaHAapTHbI/ umkn SC B COOTBETCTBUNK C 6.2.

[anee, DUT pgomxeH npoiTu npegBapuTesibHOE KOHAMLMOHUPOBaHME Mpu TpebyemMoMm 3HauyeHuu
TemnepaTypbl UCMbITAHWIA B COOTBETCTBMU C TPeO6OBaHNAMU TeMnepaTypHOi cTabunusauumn, NnpueBegeHHbIMN
B 5.1 c nocneaywouleii npoueaypoi ctaHgapTHol 3apsagkm SCH. kak onucaHo B 6.2.2.3. MNpouepypa SCH
Heobxoguma, uTobbl npuBectn DUT K cocTtosaHuio 100 % SOC npu TpebyemoM 3HavYeHUn Temneparypbl uc-
NbITaHW Nepes CHATYEM XapakTepuCcTMK MOLLHOCTW B UMNY/bCe.

Ha cnepgylowem atane NoMHOCTbIO 3apshkeHHbln DUT fosmkeH noABeprHyTbes paspsagy npu 1C o
cocTtosiHusa SOC 80 % v nocneayolleli BblAepXke B TeueHne He MeHee 30 MUH.

Ha crepytouiem aTane BbIMOJIHAT CHATUE XapaKTePUCTUK MOLLIHOCTU B UMMY/IbCE B COOTBETCTBUM C
7.3.2.

YMeHbLLEeHNE Ha nocnegylwux atanax sHayeHuss SOC: 65 %, 50 %. 35 % n 20 %, - [O/DKHO ObITb
OOCTUTHYTO pas3psfoM WMHTEHcMBHOCTbIO 1C ¢ nocnegylowum TpUAaLATVUMUHYTHBIM NEPUOAOM BbIAEPXKKM.
3artem, 4NA KaxXAoro 13 nocneayolmx 3HadeHnii SOC BbINOMHAT CHATUE XapakTepPUCTUK MOLLHOCTU B UM-
nysibce B COOTBETCTBUM C 7.3.2.

MpumeyaHue - Mocnegnuii atan npu SOC 20 % NPoBOAAT TONILKO MO BO3MOXHOCTHU.

Mpun 3aBepLleHnN CHATUA XapakTePUCTUK MOLLHOCTU B UMMynbCce B cocToAHUM SOC 20 % posmkeH
6bITb NpoBeAeH npouecc SCH.

BbI60p AMCKPETHBIX AaHHbIX, B 0COOEHHOCTUN JaHHbIX MO HANPSHXKEHNIO 1 MO TOKY creAyeT NpoBOAUTL
C a/leKkBaTHoOl 4acToTOoN BbIGOPKM, Hanpumep 10 mc.

Moapo6HOe onvcaHve nocnefoBaTe/lbHOCTM NPOLeAYP UCMbITaHWA NpuBeaeHo B Tabnuue 6.
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Tab6nmnu L a 6 — lNocnepoBartesibHOCTb npoueanyp ncnbiTaHnUAa No onpegesieHnto MOWHOCTU 1N CONpPOTUB-
neHunsa

Homep Mpoueaypa Temnepatypa vcrnbITaHui

Lwara

11 TepmMmunyeckasn ctabunmsayms TrooT

12 CraHpapTHas 3apsgka (SCH) TrooT

1.3 CTaHpapTHbI uukn (SC) TrooT

21 Tepmuyeckas ctabunmnsaums TrooT

2.2 CraHpapTHas 3apsgka (SCH) (nosapsigka) TrooT

2.3 CHsATHE XapaKTepuCTUK MOLLHOCTU B UMNYy/ibCe TrooT

2.4 CtaHfapTHas 3apsgka (SCH) TrooT

31 Tepmunyeckas ctabunmsayms TrooT

3.2 CraHpgapTHas 3apsgka (SCH) TrooT

3.3 CTtaHpapTHbIiA uukn (SC) TrooT

41 Tepmunyeckasn ctabunmsayms 40°C
4.2 CraHpgapTHas 3apsagka (SCH) (mosapsagka) 40 °C
4.3 CHATNE XapaKTepucTuK MOLLHOCTM B UMNynbLCce 40 °C
4.4 CtaHpapTtHas 3apsgka (SCH) 40 °C
51 Tepmuyeckasn ctabunmsayms TrooT

5.2 CraHpgapTHas 3apsgka (SCH) TrooT

5.3 CtaHpapTHbIiA uykn (SC) TrooT

6.1 Tepmuueckas ctabunmsauns o°c

6.2 CraHfapTHas 3apsgka (SCH) (gosapsaka) o°c

6.3 CHATHe XapakTepuCTUK MOLLHOCTM B UMNY/ibCe o°c

6.4 CraHpgapTHas 3apsgka (SCH) o°c

71 Tepmuyeckas ctabunmnsaums TrooT

7.2 CraHpapTHas 3apsgka (SCH) TrooT

7.3 Tepmuyeckas ctabunusayus TrooT

8.1 Tepmuyeckas ctabunmnsaums MuHyc 10 °C
8.2 CraHpapTHas 3apsgka (SCH) (nosapsigka) mMuHyc 10 °C
8.3 CHATNE XapaKTepucTuK MOLLHOCTM B UMNybce MuHyc 10 °C
8.4 CtaHfapTHas 3apsgka (SCH) MUHyc 10 °C
9.1 Tepmunyeckas ctabunmsayms TrooT

9.2 CraHpgapTHas 3apsgka (SCH) TrooT

9.3 TepMmunyeckas ctabunusauns TrooT
10.1 Tepmunyeckasn ctabunmsayms MUHyC 18°C
10.2 CraHpgapTHas 3apsagka (SCH) (nosapsagka) MUHyc 18 °C
10.3 CHATNe XapaKTepucTukK MOLLHOCTM B UMNynbLCce MuHyc 18 °C
104 CraHgapTHas 3apsgka (SCH) MuHyc 18 °C
111 Tepmuyeckasn ctabunmsayms TrooT
11.2 CraHpgapTHas 3apsgka (SCH) TrooT
11.3 Tepmunyeckasn ctabunmsayms TrooT
121 Tepmuyeckasn ctabunmsayms TrooT
12.2 CraHpapTHas 3apsigka (SCH) (gosapsaka) TrooT
12.3 CHsATHe XapakTepuCTUK MOLLHOCTN B UMNYJ/ibCe TrooT
12.4 CraHpgapTHas 3apsgka (SCH) TrooT

Mpoueaypa SCH npu pas3nuyHbiXx TemnepaTtypax Ao/hkHa ObiTb npoBefeHa B COOTBETCTBUM C
6.2.2.3.

Mpoueaypa SC fo/mKHa NPOBOAUTLCA B COOTBETCTBUM C 6.2.

Bce vcnbiTaHus Ha paspsag f0/MKHbl ObiTb OrpaHNyYeHbl AOCTVXKEHUEM KOHEYHOrO HamnpsXeHus pas-
paja. ykasaHHOro nocTaBLLMKOM.

MpumedyaHue - Mpoyegypa SCH. npoBoaymas B LieNisiX N0A3apsiAKk1, NO3BOSIET BOCNOMHUTL 3apsf,
DUT ans koMneHcaumm BO3MOXHbIX MOTEPb 3HEPIMU, KOTOPbIE MOTYT BO3HWKHYTL B MpOLEcce TemMnepaTypHoli cTabunu-
3auun.
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7.3.4 TpeboBaHus

C wucnonb3oBaHveM hopMys, NpvBEAEHHbIX B Tabnuue 5, 4O/MKHbI GbiTb NOMAYYeEHbl cnegyoune
[aHHble:

- MUKOBas MOLLHOCTb pa3psaga Ha momeHT 0.1; 2; 10 u 18 ¢ B doyHKumm SOC v Temnepartypbl;

- MOLHOCTb BOCCTAHOBMEHUs 3apsaga Ha MoMeHT 0,1; 2 n 10 ¢ B dyHKuun SOC 1 TemnepaTypsl;

- MNVIKOBblEe 3HAYEHWs CONPOTUBEHVS Npy paspade Ha MomeHT 0,1; 2; 10 n 18 ¢, a Takke obLiee conpo-
TuBneHne B pyHkuun SOC 1 TemnepaTypsbl;

- MWKOBbIE 3HAYEHNS CONPOTUBAEHNUA Npu 3apsake Ha MoMmeHT 0,1; 2; 10 1 18 c. a Takke obLiee conpo-
TuBneHne B yHkuun SOC 1 TemnepaTypsbl;

- HanpshKeHue OTKPbITOro KoHTypa B dyHkuun SOC 1 Temnepatypsl;

- OTK/IOHEHWe AaHHbIX NepPBOro 1 NOCAeAHero UCbITaHWii nNpy TrioT, NPU Ha/IMYnK;

- eC/v No XoA4y WCMbITaHUS BO3HMKaNa Heo6X0AUMOCTb YMEHbLUNTL TOK 3apsafKkM unv paspsga us 3a
OrpaHuyYeHunii, BbI3BaHHbIX OCTVXEHNEM NpeAesbHbIX HANPSHXKEHWI, pacCUnTaHHble 3HaYeHUs BHYTPEHHEro
COMPOTMB/IEHNSA AO/KHbI OblTb YETKO Bblfe/NEeHbl B NPOTOKOMIE UCMbITAHWA U B pesynbTupylolweli Tabnuue
[aHHbIX.

7.4 TloTeps cTeNeHW 3apsXKeHHOCTH 6e3 Harpysku

7.4.1 Llenn ucnbiTaHusa

Lienblo AaHHOro ucnbiTaHua ABnseTca namepeHue notepb SOC 6aTapeliHol cucTeMbl B TOM CAy-
Yyae, ecnn ee He UCMO/b3YOT B TEUEHNe ANNTENbHOTo nepuoda BpeMeHu. Takme ncrblTaHUsA COOTBETCTBYIOT
cnyvato, korga aBToMobu/ib HaxoauTcs 6e3 ABMXEHNA B TeYeHne AIMTE/IbHOro BPEMEHU W, crefoBaTebHoO,
6artapeiiHasa cuctema He MOXeT ObITb NofABeprHyTa 3apsgke. MNotepa SOC 6e3 Harpysku, B TOM c/yyas, ec-
I OHa UMeeT MeCTO, MOXeT GbiTb 00yc/ioB/eHa camopaspsfoM, KOTOPbIA 06bIYHO He HOCUT PerynspHoro
Xapaktepa, Wam xe ApyrvuMu npoueccamu, Bbi3blBAKOLWNMU NMOCTOAHHYIO UK MOJYNOCTOSAHHYIO (nepuogunye-
CKyto) noTtepto SOC.

[laHHOMY ncnbITaHUIO NoABepratT TONbKO H6aTapeiiHble CUCTEMBI.

7.4.2 MeToauka ucnbliTaHmsa

MoTepn SOC 6e3 Harpy3ku cnefyeT U3MepaTb Ha KOMMNEKTHOW M NOHOCTbLIO paboTocnocobHol 6a-
TapeiiHoii cucteme. BCU pomkeH nonyyaTb HEOOXOAVWMYK AOMOMHUTENbHYK MMTAKOLWYH MOLHOCTb,
Hanpumep, ¢ HanpshkeHnem nuTaHns 12 B NOCTOAHHOrO TOKa, C TeM. YTOObl UMETb BO3MOXHOCTb YNpaBnsAThb
HeobxoaMMbIMK (hyHKLMAMKN BaTapen B Te4eHre nepruoa BbIAEPXKN, Hanpumep;

a) 6anaHcOM 3/1eMeHTOB 6aTapeiHoli CUCTeMbI;

b) hyHKLMENn nepnogmnyeckoro Taiimepmnoro BkoveHus BCU.

CteneHb notepn SOC 6e3 Harpyskun A0o/mKHa BKIOYATb /10OYI0 BO3MOXHYI NapasuTHY uan yHk-
LMOHa/bHY0 COCTaB/IAIOWYI0 CTEeNeHn paspsga, BO3HMKaloLWyl B KOHType GanaHca anemeHToB camoli 6a-
Tapeun NOMMMO Hen3bexHol cocTaBnsloLwei camopaspsaaa 3/1eMeHToB 6aTapeun.

CteneHb notepun SOC 6artapeiHoii cuctembl 6e3 Harpy3skn Ao/MKHa ObiTb U3MEPEHa B TeYEHUe Tpex
pas3nnyHbIX NEPUOLOB BbIAEPXKKM M NPU ABYX Pas3/IMUHbIX 3HAYeHWAX Temnepatypbl. baTapeliHylo cuctemy
nozsepraiT paspsagy go 80 % SOC (nim o 3HadeHuss SOC. cornacoBaHHON MexAay MOCTaBLUMKOM U 3a-
KasumMKom), a 3aTeM OCTaB/AIT B OTKPbITOM KOHTYpe B TeyeHue onpefeneHHoro spemeHn. BCU gomxeH
6bITb B COCTOSIHUM OCYLLECTB/IATL (PYHKLUMW ynpasBieHus, Hanpumep, nojfepxaHus 6anaHca 3/1eMeHTOB
6aTapeiHoil cuctemMbl U Nepuognyeckoro Taimepuoro BknoyveHns BCU. lMocne nepuofa BbiAEPXKM OCTaB-
wascsa SOC gomkHa 6bITb onpegenieHa npu 3HadeHnn Toka paspaga 1C v TioT.

VcnbiTaHna Ao/MmkHbI ObITh NPOBEAEHbI B KaMepe C aBToMaTU4yeckuM nogdepxaHnem 3afaHHoh TeM-
nepaTtypbl Npu onpefenieHHbIX ee 3HauyeHuax. Mepes KaxabiM WUCNbITaTeNbHLIM LIMKIOM NPU KOHKPETHOW
TemnepaTtype 6atapes fo/mkHa ObiTb BbifepxaHa Npu AaHHOl Temnepatype He MeHee 12 4. 3TO Bpewms
MOXHO COKpaTuTb, B TOM C/ly4yae, eC/n BbINO/IHEHA TepMuyeckas ctabwuiusauua n pasHuua TemnepaTyp
MeXAy OTAesNbHbIMU 31leMeHTaMun 6aTapen B TedyeHne 14 He npesbiwaeT 4 K

Temnepatypsbl: 7*>0tr 1 40 °C.

CTaHfapTHbIA LUKN: AN Toro, 4To6bl 06ecneynTb NPOBELAEHNE KaXKAOro UCMbITaHWs Ha 6aTtapeliHoi
CcUCTEeME B OAMHAKOBbIX Ha4yaslbHbIX YCMOBUAX, Nepes KaXAbIM UCMbITaHWeM [0/KeH 6bITb nposegeH SC B
cooTBeTCcTBUK C 6.2.

CTeneHb paspsga: pa3paantb 6atapeliHyto cuctemy o 80 % SOC (unu po BenuuuHbl SOC. corna-
COBAaHHOI MexXAy MoCTaBLLMKOM W 3aKa3umkoM) Npu 3HaueHun Toka paspsaga 1 C.

Mepwvopg Bblgepxkn: 24 4 (1 cyTku), 168 u (7 gHeid) n 720 y (30 gHelt).

JononHuutensHasa sHeprus: 4ONOJIHUTENbHOE NoTpebaeHne aHepruu, Hanpumep. 12 B nocTtosHHOro
Toka, ana BCU w, npu Heo6xoanMocCTH, AN APYIUX 3M1EKTPOHHbIX YCTPOICTB 6aTapeiiHoi cncTeMbl fOMKHbI
6bITb U3MEpPEHbI HEMPEPBLIBHO B BaTT-4acax (BT 4) Ha NPOTAXEHUU KaXA0ro nepuoa BbiAEPXKU.
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7.4.3 TocnepoBaTeNbHOCTL BbINOMHSAEMbIX NpoLeayp
a) MepBas yacTb NOC/ELOBATENLHOCTM BbIMOSIHSEMbIX MPOLEAYP - NEPUOS BbILEPXKKU Npu TiooT -
npvBeaeHa B Tabnuue 7.

Ta6nuya 7— lNocnefoBaTesibHOCTb BbIMOMHAEMbIX NpoLeAyp NPU UCMbITAaHUM Ha NoTepr 3apsga 6e3
Harpysku npy KOMHaTHoOW TeMnepaType

Homep
Lara
11
12
13
14
15

16
17
18

1.9
1.10
111

112

Temnepatypa
Mpoueaypa VCTIbITaHUN

Tepmunyeckan ctabuimsauyms Troam

CtaHfapTHas 3apsgka (SCH) Troam

CraHgapTHsblil uukn (SC) Troam

Pa3psag Tokom 1C go 80 % SOC Troam

Mepuog BbIAEPXKKN C OTKPbITbIM KOHTYPOM HanpskeHus knacca B B Troam
TeyeHue 24 4

CraHgapTHblin uukn (SC) Troam

Pa3psag tokom 1C go 80 % SOC Troam

Mepuog, BbIAEPXKKN C OTKPbITbIM KOHTYPOM HamnpshkeHus knacca B B Troam
TeyeHue 168 4

CraHaapTHblil uukn (SC) Troam

Pa3spsag Tokom 1 C go 80 % SOC Troam

Mepuog BbIAEPXKKN C OTKPbITbIM KOHTYPOM HanpskeHus knacca B B Troam
TeyeHne 7204

CraHgapTHbIil uukn (SC) Troam

Bce vcnbiTaHns Ha paspsag AO/MKHbI O6bITb OrpaHNYeHbl JOCTUXKEHNEM KOHEYHOIO HanpshkeHusa pas-
psaga. ykasaHHOro nocTasLLMKOM.

b) BTopas yacTb nocnegoBaTeflbHOCTM BbINOMHAEMbIX Npoueayp - nepuog Bbigepxku npu 40 °C
(nnn npw 6onblueil TemnepaType, COrNacoBaHHON MeXay NOCTaBLLMKOM U 3aKka3ynkoMm) - npuBefeHa B Tab-

nuue 8.

Ta6nunya 8— MocnenoBaTenbHOCTL BbINOHAEMbIX NPOLEAYP NPU UCMbITAHUM Ha NoTepto 3apsija 6e3
Harpysku npu Temneparype 40 °C (wm 6onee)

Howmep
Lara

21
2.2
2.3
24
2.5

2.6
2.7
2.8
2.9

2.10
211
2.12
2.13

2.14
2.15

Temnepatypa uchbl-

Mpoueaypa TaHwiA
TepMunyeckas ctabunumsauns Troam
CraHfapTHas 3apsgka (SCH) Troam
CraHgapTHblin uukn (SC) Troam
Paspsag Tokom 1C go 80 % SOC Troam

Mepuog BbIAEPXKM C OTKPbITbIM KOHTYpPOM HanpsbkeHuss knacca B B 40 °C unu Bbiwe
TeyeHue 24 4

Tepmuyeckan ctabunusauus Taxun
CraHgapTHbIi uukn (SC) Troam
Paspsag Tokom 1C go 80 % SOC Troam

MNepunop, BbIAEPXKM C OTKPbLITbIM KOHTYPOM HanpskeHus knacca B B 40 °C unu Bblwe
TeyeHne 168 u

Tepmuueckasn ctabunmnsaums Troam
CraHaapTHbIi umkn (SC) Troam
Paspsag Tokom 1C go 80 % SOC Troam

MNepunopg, BbIAEPXKKM C OTKPbITbIM KOHTYPOM HanpskeHus knacca B B 40 °C wau Bbiwe
TeyeHune 720 4

Tepmunyeckan ctabuimsauyms Troam

CraHaapTHbIi uukn (SC) Troam

Bce ucnbiTaHWs Ha paspsig A0/DKHbI GbiTb OrpaHUYEHbl JOCTUXEHWEM KOHEUYHOTO HamnpshkeHus pas-
psiAa. yKa3aHHOro nocTaBLMKOM.
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7.4.4 TpeboBaHus

3HayeHuss octatouHon aHeprum (B pexxmme 1C) nu SOC oT ucxogHoro coctosHus 80 % SOC AOMKHbI
6bITb BHECEHbI B NPOTOKO/. MoTepu aHeprun 1 SOC nocne Kaxaoro nepuvofa BblAEPXKM AO/KHbI OblTb Bbl-
paXKeHbl B NPOLEeHTax NCXOAHOro COCTOsiHUA, cooTBeTcTByowero 80 % SOC.

[lononHutensHoe notpebneHne aHepruun, Hanpumep. 12 B nocTosiHHoOro Toka, Ana BCU u, B cnyyae
HeobXoaUMOCTH, AN APYTUX 3NEKTPOHHbIX YCTPOWCTB GatapeiHoi cucTeMbl JO/DKHbI 6biTb BbipaXeHbl B
BaTT-yacax (BT 4) Ha NPOTSHXKEHMUN KaXA0ro nepnoga BblaepxKu.

JlomxHbl 6bITb NOCTPOEHbI rpadnki, oTpaxarolme xapakTep M3MeHeHNs OCTaToYyHOl eMKOCTH B Te-
YeHne Kaxaoro 13 nepnofoB BbIAEPXKKN NPU KaXAOM U3 ABYX 3HAYEHWUI TemnepaTtyp UCMbITaHWA.

7.5 TloTepsa cTeneHu 3apAXEeHHOCTN NPU XpaHeHun

Lienblo jaHHOro ucnbiTaHua sBnsetca onpegenexdne notepb SOC npu xpaHeHun GaTapeliHon cu-
CTeMbl B TEYEHWEe ANUTENIbHOTO BPeMeHW. Takme MCnbiTaHWs COOTBETCTBYIOT crydalo, korga bartapeliHyio
CMUCTEMY TPaHCMOPTUPYIOT OT NnocTasLymka 3akasuuky. Motepa SOC npu xpaHeHWu, B ciyvyae ec/im oHa ume-
eT MeCTO, MOXeT OblTb Bbl3BaHa OObIYHLIM MOCTENEHHbIM CamMopaspsAoM WA ApYyruMy npoleccamu, Bbi3bl-
BaOLLMMY MOCTOAHHYIO WM NOYNOCTOAHHYIO (Nnepuoguyeckyto) notepto SOC.

JlaHHOMY McCnbITaHUIO NoABeprarT TONbKo H6aTapeliHble CUCTEMbI.

7.5.2 MeToguKa ncnblTaHnA

MoTepn SOC 6e3 Harpysku f0/MKHbI ObiTb N3MEPEHbI HA KOMMIEKTHOW M NOHOCTLIO paboTocnoco6-
HOW 6aTtapeiHoi cucteme. Ha NpoTsaXeHun BCero nepuoga XpaHeHnus BCce KeMMbl, KOHTaKTbl U COeAVHEHNSA
6aTapeiHoil cucTeMbl [O/MKHbI ObiTb OTCOEAMHEHDI (T.e. COeAMHEHMUSI KOHTYpa C HanpshkeHnem knacca B.
COefINHEHNA KOHTypa C HanpshkeHuem knacca A. cOeiHEHUA KOHTypa oxnaxgeHus). CepBUCHOe YCTpOWi-
CTBO OTK/TOYEHUS, NPU HANMYMK, TaKKe JO/MKHO GbiTb OTK/THOYEHO.

MoTepsa SOC npu xpaHeHWn GaTapeiHol cucTembl AO/HKHA ObITb M3MeEpeHa nocfne nepuoja Bbl-
aepxkn 720 u (30 gHeld) npu Temnepartype okpyxatwwein cpegbl 45 °C, HaunHaa co 3HadyeHns SOC 50 %.
OcTaToyHas aHeprusa nocse nepuoa BbIAEPXKN MPU XPaHEHUN J0/KHA OblTb U3MepeHa Npu pexumMe pas-
psga 1C.

McnbiTaHne Ha noTtepto SOC npu XpaHeHUn SO/HKHO ObiTb MPOBEAEHO B KaMepe C aBTOMaTUy4eckum
noaAepxaHnem 3afaHHoOW TemnepaTtypbl Npy onNpeAesieHHbIX ee 3HaYeHUsX.

Temnepatypa: 45 °C.

CTaHfapTHbIA LUMKN: ANsa Toro, 4To6bl 06ecneynTb NpoBeeHNe KaXK4oro UCMbITaHWA Ha 6aTapeiHoi
cucTemMe B OAMHAKOBbIX HayaslbHbIX YC/I0BUSAX, Nepes KaxabiM UcnbiTaHneM Ha notepto SOC npu xpaHeHun
OO/MKeH 6bITb NnpoBeAeH SC B cOOTBETCTBMM C 6.2.

CTteneHb pa3psifa: pa3psguTe 6atapeiiHyto cuctemy Ao 50 % SOC npu 3HavyeHun Toka paspsaga 1C.

Mepuog Bbigepxkn: 720 4 (30 gHen).

[lononHutensbHan sHeprus: Ha NPOTSXEHUW nepuoja BbIAEPXKKM BCe COefMHeHus GaTtapeiiHol cu-
CTeMbl JO/MKHbI ObITb OTCOEANHEHDI.

CepBUCHOE YCTPOWCTBO OTK/IOYEHUA: CEPBUCHOE YCTPOWCTBO OTK/IHOUYEHMUS, MPW HaIUYMK, AOSIKHO
6bITb OTK/TIOYEHO.

7.5.3 NocnefosartenbHOCTb BbIMOJ/IHAEMbIX Npoueayp

MocnepoBatenbHOCTb BbINOHAEMbIX MPOLEAYP NPV UCMbITAHUM Ha MOTEPIO 3apsga npu XpaHeHun
npusegeHa B Tabnuue 9.

Ta6nuya 9— MocnefoBaTelbHOCTL BbIMOMHAEMbIX MPOLEAYP NPU UCMbITaHWKM Ha NOTepIo 3apsga npu
XpaHeHUm

Temnepatypa uc-
Flovep Mpoueaypa gt

1 Tepmuyeckas ctabunusauns Troar
2 CraHfapTHasa 3apsagka (SCH) TloaT
3 CraHpapTHbiii umkn (SC) Troar
4 Pa3psag tokom 1 C go 50% SOC Troam
5 Mepuos BbIAEPXKKA C OTK/IHOYEHHBLIMW COEAUHEHUSIMU  HamNpshKeHWUIA 45°C

knacca A n B. a Takke CepBMUCHOrO YCTPONCTBO OTK/IOYEHUS, B TeYEHNe

720 v
6 Tepmunyeckas ctabunmsauus Troar
7 CTaHgapTHbIn umkn (SC) Tioam

Bce vcnbiTaHWst Ha paspsif, A4O/MKHbI GbiTb OrpaHUyeHbl AOCTUXKEHNEM KOHEUYHOTO HampsiKeHUst pas-
psifa. ykasaHHOro NnocTaBLYYKOM.
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MpumeuaHwne - OcratoyHoe 3HadeHne SOC n3mepsieTca Ha NOcAefHEM Liare UCMbITaHuiA B UX No-
cneposartenbHOCTY no Tabnuue 9. Bo Bpemsi uykna SDCH. KoTopblil sBnsieTcs nepsoii ctagueli SC.

7.5.4 TpeboBaHus
3HaueHns octaTtouHo aHeprum (B pexume 1C) n SOC oT UCXOAHOr0 cocTosAHNUS 50 % A0MKHbI ObITb

BHeCeHbl B NpoToko/. MoTepu aHeprun n SOC nocne nepuoga BbIAEPXKN [O/MKHbI ObiTh BblpaXeHbl B Npo-
L,eHTax NCXo4HOoro coctosaHusa, cootsetcraytowero 50 % SOC.

7.6 MOLHOCTbL NPOKPYUYMBAHNA MPU HU3KMX TeMmnepaTypax

7.6.1 Llenn ncnblitaHuna

McnbiTaHne no onpefesieHnio MOLWHOCTU NMPOKPYUYMBaHUA NPU HU3KUX Temnepartypax npegHasHave-
HO AN M3MEePEHNA MOLLHOCTHbIX MokasarTenell Npu HU3KNX TemnepaTypax. B cnyyae Takmx UCNbITaHW peyb
naet o Temnepatype muHyc 18 °C. a Takke MuHyc 30 °C no cornatlieHuio nocTtasLinka ¢ 3aka3yunkom. Llesnb
UCNbITAHUA - NOJIy4YeHne Maccusa flaHHbIX A8 MOCTPOEHNs 3aBUCUMOCTU «MOLLHOCTb-BPEMS» MPU HU3KUX
Temnepartypax.

[laHHOMY ncnbITaHNI0 NOABepratT TO/IbKO 6aTapeliHbie CUCTEMbI.

7.6.2 MeToAuKa ncnblTaHmA

VcnbiTaHve no onpegenieHnio MOLLIHOCTY MPOKPYYMBaHus Npu Temneparype MuHyc 18°C cnegyeT nposo-
OUTb NpY MYHUMAasIbHO BO3MOXHOM nokasatene SOC. onpefenieHHoM NOCTaBLIMKOM, B COOTBETCTBUU C MO-
cnepfoBaTteNlbHOCTbIO. NpuBefeHHol B Tabnuue 10.

Ta6nunya 10- TlocnefoBaTeNbHOCTb BbIMOHAEMbIX NpoLedyp NpyU UCMbITAHUM NO ONpPeseNeHn0 MoLL -
HOCTMW MPOKPYUMBaHUA MPU HU3KUX TemnepaTtypax

~ Temneparypa uc-
HOM(r%g Lwa: Mpoueaypa MbITaHWA

11 Tepmuyeckan ctabunmsayms Troam

12 CraHgapTHas 3apsagka (SCH) TloaT

13 CraHgapTHbli uykn (SC) Troar

14 Pa3pag nonHocTbio 3apsxeHHoro DUT ¢ uHTeHcmBHOCTLO 1C A0 co- Troar

cTtosHma 20 % SOC unu fo 6onee HW3KOM CTeneHy 3apsga Mo cornaco-

BaHWIO C nocTaBLMKoM (MUHUManbHas SOC)
15 Tepmuyeckasn ctabunmsayms Mwunyc 18 °C
1.6 YcTaHoBKa MOCTOSIHHOTO HanpshKeHUss UCMblTaTesibHoro cTeHja Ha Munyc 18 °C

YPOBHE MWHMMAasIbHO AOMNYCTUMOrO HanpshxeHus paspsga CUCTeMbl B CO-

OTBETCTBMM C peKkoMeHaLMAMK rnocTasLinka Ha Bpemsa 5 ¢ n Habnwoge-

HVWe 3aBMCUMOCTU «MOLLHOCTb-BpeMsi». MaKCcuMasibHbli TOK He [OSIKeH

npesbllaTh 3Ha4YeHne, yCTaHOBIEHHOE MOCTABLLUKOM.

17 lMepuog BbIAEPXKKA C OTKPLITbIM KOHTYPOM HanpsXeHua knacca B B MwuHyc 18°C
TeyeHne 10 c

18 lMoBsTopeHue waros 1.6 -1.7 asaxabl MwuHyc 18 °C

19 Tepmunyeckasn ctabuimsauyms TroaT

1.10 CtaHgapTHas 3apsagka (SCH) TreoT

Lar BbIGOPKY A5 CHATUA AaHHbIX NPU UCMbITAHUW JOMKEH GbiTh He 6osee 50 Mc.

Mpy ycnoBuM cornacoBaHUsi Mexzy MOCTaBLUMKOM M 3aKa3uyuMkoM, WUCMbITaHWE MO onpeaesieHunto
MOLLHOCTU MPOKPYYMBaHUA MOXET GblTb NPOBEAEHO MNpu TemnepaType MuHyc 30 °C npyu MUHUMA/LHO [0-
nyckaemom 3HadeHun SOC. onpegefnieHHOM NOCTaBLUMKOM, B COOTBETCTBMU C NOC/eA0BaTEIbHOCTLIO UCMbI-
TaHWiA. ykasaHHoli B Tabnmue 11.
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Tab6nwnuyaW - TNocnegoBareNbHOCTb BbIMOMHAEMbIX NpoLUefyp NpY UCMbITAHUM NO onpefeneHunio
MOLLIHOCTY NPOKPyYMBaHMA npu temneparype muHyc 30 °C

_ Temnepartypa uc-
Howmep wa:
rg Mpoueaypa NbITaHuiA

21 Tepmuyeckasn ctabunusauus TrooT

2.2 CrtaHpapTHas 3apsgka (SCH) TrooT

2.3 CraHgapTHbIli umkn (SC) TrooT

2.4 Pa3pag nosHocTblo 3apskeHHoro DUT ¢ uHTeHcmBHoCTbO 1C A0 cOo- TrooT

ctosiHmAa 20 % SOC wunu go 6onee HM3KOWM cTeneHu 3apsiga no cornaco-

BaHMIO C NOCTaBLUKOM (MUHMManbHas SOC)
25 TepMunyeckas ctabunusaymus MuHyc 30 °C
2.6 YcTaHOBKa MOCTOAHHOIO HarnpsKeHWs MUCMbITaTesibHOro CTeHga Ha muHyc 30 °C

YPOBHE MWHUMaJ/IbHO AONYCTUMOr0O HanpshKeHUs pa3psfa CUCTEMbI B CO-

OTBETCTBMM C peKOMeHJaLusMy nocTaBLlivka Ha Bpems 5 ¢ 1 Habnwge-

HMe 3aBUCUMOCTU «MOLLHOCTb-BPEMS». MakCcUMasibHbli TOK He A0/MKEH

npeBbilaTb 3HaYeHne, YCTaHOBJ/IEHHOE MOCTaBLLUKOM.

2.7 Mepuop BbIAEPXKM C OTKPbITBIM KOHTYPOM HarnpskeHus knacca B B muHyc 30 °C
TeyeHne 10c

2.8 [BykpaTHOe noBTopeHue waros 2.6—2.7 MuHyc 30 °C

2.9 Tepmuueckasn ctabunmnsayms TrooT

2.10 CraHgapTtHas 3apsgka (SCH) TrooT

LLlar BbIGOPKM ANS1 CHATWSA AaHHbIX NPY UCNbITaHUW AO/MKEH 6bITb HEe 6onee 50 mc.

Mpogunb MMNYNbCHbIX NEPUOAOB AO/KEH 0becneynBaTb UX ANUTENLHOCTbL NOMHbIE 5 €. faxe ecnu
MOLLHOCTb MPW WUCMbITAHUM AO/MKHA ObiTb OrpaHMYeHa MVHMMAasbHO AOMYCKAeMbIM HanpshXeHMeM paspsga
CUCTEeMbI, ANA TOro, 4YTo6bl cAenaTb BO3MOXHbIMU Nocnegylolme pacyeTbl AOMNYyCKAEMON MOLLHOCTU MNpo-
KpyurBaHuWs Npu HU3KUX Temnepartypax (cMm. Tabnuuy 12).

Ta6nuua 12— lMpeaefbHble 3HAYEHUS HANPSHKEHWS NPY UCMILITAHUU MO ONpeeseHno MOLHOCTX Npo-
KpPYUMBaHUs MPU HU3KUX TEMMepaTypax

Mpupaluexne CymMmmapHoe Bpems, ¢ HanpsbkeHue, ncnons3yemoe B DUT. B

BpemMeHH, ¢
5 5 MuHuManbLHO fgonyckaeMoe HanpsxeHue paspsaga CUCTeMbl
10 15 HanpsxeHune knacca B B OTKPbITOM KOHTYpe
5 20 MuHUManbHO fonycKkaeMoe HanpsxeHue paspsaga cMcTembl
10 30 HanpsxeHue knacca B B OTKPbITOM KOHTYpe
5 35 MuH/MManIbHO gonyckaeMoe HanpsXeHue paspsgia CUCTEMbI
10 45 HanpsxkeHune knacca B B OTKPLITOM KOHTYpe

7.6.3 TpeboBaHus
PesynbTaTbl UCNbITaHNA A0/MKHbI ObITb NpefcTaBeHbl B rpauyeckom Buge B hOpMe U3MEHEHUN
BO BPEMEHW 3HAUYeHW MOLLHOCTHW, TOKa, HaMpsHKeHUs 1 TemMneparypsbl.

7.7 MoOLWHOCTb NPOKPYUYNBAHUA NPU BbICOKMX TemnepaTtypax

7.7.1 Llenn ncneltaHuAa

McnblTaHne no onpegeneHnio MOLLHOCTY NPOKPYUYMBaHWUA Npu TemnepaType, nosbiWeHHoR 4o 50 °C
WM [0 MakCMMasibHOW Temnepartypbl, yka3aHHON nocTaBLiMKOM. Lienb ucnbiTaHus - nosyvyeHve maccvsa
[aHHbIX 4151 NOCTPOEHUSA 38aBUCUMOCTN «MOLLIHOCTb-BPEMS» NPY BbICOKMX Temneparypax.

[laHHOMY McnbITaHMIO NOABepratoT To/bKo 6aTapeliHbie CUCTEMBI.

7.7.2 MeToAunKa ncnblTaHusa

VcnblTaHne no onpegeneHnio MOLLHOCTY NPOKPYUVMBaHUA NpW TemnepaTtype, noBbiWeHHOR fo 50 °C,
[O/MKHO 6bITb MPOBEAEHO NMPU MUHUMASIbHO BO3MOXHOM 3HayeHun SOC. yka3aHHOM MOCTaBLMKOM, B COOT-
BETCTBWM C NOCNefoBaTe/IbHOCTbIO, NpMBEeAEHHON B Tabnuue 13.
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Ta6nunyal3 — lNMocneaoBaTe/lbHOCTb BbIMOHAEMbIX NPOLEAYP NPU UCAbITAHWK MO ONPeAEEHNI0 MOLL-
HOCTW NPOKPYYMBAHUSI NPU BLICOKOI TeMnepatype

TemnepaTypa uc-

Homep wa- "
A Mpouenypa MbITaHNA
11 Tepmuyeckasa ctabunmsauus TroaT
1.2 CtaHpapTHas 3apsagka (SCH) TroaT
13 CTtaHpapTHbIi umkn (SC) Troar
14 Pa3pag nonHocTbio 3apsxeHHoro DUT ¢ MHTEHCMBHOCTbLIO TroaT

1C po cocTosHmA 20 % SOC unu fo 605ee HU3KOW CTeneHn 3apsiga no
corfiacoBaHuio ¢ NocTasLMKoM (MUHUManbHasa SOC)
15 Tepmuyeckasa ctabunmsauus 50 °C
NN Makcumasb-
Hasa Temnepary-
pa, ykasaHHas
MoCTaBLLNKOM
1.6 YcTaHOBKa MOCTOSAAHHOTO HAaMpshKeHUss ucnbiTatesibHoro creHga Ha 50 °C wan mak-
YPOBHE MWHUMa/IbHO [OMYCKAeMOro HanpshkeHns paspsaga CUCTemMbl B CUMasibHas TeM-
COOTBETCTBUW C peKkoMeHJauusaMu nocTasluka Ha Bpems 5 ¢ n Habnwo- nepartypa. yka-
AeHne 3aBMCMMOCTU «MOLLHOCTb-BpeMs». MakcuMManbHblli TOK HEe [0/- 3aHHas nocTas-

XEH npesblwartb 3Ha4YeHne, yCTaHOB/IEHHOE MOCTaBLUKOM. LLIMKOM
17 Mepurog, BbIAEPXKM C OTKPbITBIM KOHTYPOM HanpskeHus knacca B B 50 °C wau mak-
TeyeHne 10c cumManbHasa Tem-

neparypa. yka-
3aHHas nocras-
LLMKOM
18 [BykpaTtHoe noBTopeHve waros 1.6 — 1.7 50 °C nnu mak-
cvManbHas Tem-
neparypa, yka-
3aHHasa nocras-

LLIMKOM
19 TepMuyeckas ctabunusayms Troar
1.10 CtaHgapTHas 3apsagka (SCH) Troar
1.10 CraHpapTHblii uukn (SC) Troam

LLlar BbIGOPKM A48 CHATUSA AaHHbIX NPU UCNbITaHWKM AO/DKEH ObiTb He 6onee 50 mc.

Mpochnab UMNYNbCHBIX MEPUOOB B COOTBETCTBMM € Tabnuueli 14 nonmkeH obecneumBaTb UX A/U-
TeNIbHOCTb MOJIHbIe 5 ¢, flaXke ecn MOLLHOCTb MPW UCTbITAHUN A0/MKHA ObiTb OrpaHnyeHa MUHUMasIbHO [o-
NyCTUMbIM HanpsXXeHneMm paspsga CUcTeMmsbl, A1 TOro, YTo6bl caenarb BO3MOXHbIMU NocneayoLmne pacye-
Tbl AONYCTUMOL MOLLHOCTY MPOKPYUYMBAHUS MPU BbICOKUX TeMnepaTtypax.

Ta6nwuya 14— MpeaenbHble 3HAYEHUS HANPSHKEHWSI NPU UCMLITAHUM MO ONPEAENEeHNI0 MOLLHOCTH Npo-
KpY4MBaHUs MpU BbICOKMX TEMMEpaTypax

MpupateHve MMapHoe Bpe-
BF::)epmeulJ'm, c Cy M’; c P HanpspkeHvie. B. 1 Tok. A, ucronb3yemble B DUT
5 5 MuHUManbHO JonyckaemMoe HanpsbKeHue U MakCumasibHO [0-
nyckaemblii TOK pa3psga CucTeMbl
10 15 OTKPbITbI KOHTYP
5 20 MuHMMaNbHO fonycKkaemoe HanpskKeHne n MakCuMasibHO [0-
nyckaemblii TOK paspsfa CUCTEMbI
10 30 OTKPbITbIA KOHTYP
5 35 MVHUManbHO Jonyckaemoe HanpspkeHve u MakcumasibHO [0-

nyckaemblii TOK pa3psga cucTembl
7.7.3 TpeboBaHusa
PesynbTaTbl UCMbITAHNA AO0/MKHbI ObITb MpefcTaBieHbl B rpaduuyeckom Buge B hopme M3MeHeHus
BO BPEMEHW 3HAYEHWI i MOLLHOCTK, TOKA, HANPSHKeHNA 1 TeMneparypbl.
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7.8 OHepretTnyeckasa apPeEKTUBHOCTb

7.8.1 Llenb ncneltaHus

Llenbto ncnbiTaHna SBNAETCA M3MepeHne aHepreTuyeckoin achdekTnBHocTH {KoadhuumeHTa nones-
HOro AeicTBusl) Npu paspsfe-3apafe pacuyeTHbIM MyTem, MCXoAs W3 rpadvka MOMHOTo uuKna paspsga-
3apagku. s cMcTeM BbICOKOMOLLHOTO MPUMEHEHWst aHepreTuyeckas athdekTMBHOCTb MCMONb3yeMoit 6arta-
peiHoi cucTeMbl UMeeT CylecTBEHHOe 3HauyeHue A/ UTOTOBOI 3HepreTUYeckon athdekTMBHOCTU camMoro
aBTomMobuns.

OHepreTnyeckas apHeKTUBHOCTb OKa3blBaeT HeENocpeACcTBEHHOe BUAHME Ha notpebsieHne Tonnu-
Ba W ypOBEHb BbIGPOCOB BPEAHbIX BELLECTB TPAHCMOPTHbIX CPEACTB, OCHALLEHHbIX 6aTapeliHbiMn cuctema-
MW BbICOKOMOLLLHOTO MPUMEHEHNS.

JlaHHOMY McnbITaHUIO NoABepPrarT TONbKO 6aTapeiiHble CUCTEMbI.

7.8.2 OnucaHne ncnolTaHnA

Mpu ucnbITaHUM CUMYNUPYIOT CReAYIoLLYI0 JOPOXHYIO CcuTyauuto. s yCKopeHus, HanpuMep, npu
Bble3fle Ha aBTOCTpajy Wau npu 06roHe, BOAMTE/IO TPAHCMOPTHOrO cpeacTBa TpebyeTcAs MakcumasibHas
MOLLHOCTb (MakcuManbHas MOLLHOCTb paspsifa 6arapeu). MNocne 3atoro cnefyeT hasa ABWKEHUA C Kpew-
cepckoii (MOCTOAHHON Bbicokoii) CKOPOCTBIO B TeyeHne 40 C. BO BpeMs KOTOPOW 6aTapes He Harpyxaetcs.
Bo Bpems cnegytouleli dhasbl NPOMCXOAUT pereHepaTMBHOE TOPMOXEHNe B TedeHne 10 ¢ AnsA BoccTaHoOB/e-
HUA 3apsga 6aTapen. B feiicTBUTENbHOCTU, 13-3a pa3/IMumnii B cuctemax npuBoda NS pasHblX TpaHcnopT-
HbIX CPeACTB, peasibHble pexuMbl paboTbl 6aTapen MOryT 6biTb APYTUMU, O4HAKO, ONUCaHHbIN PeXUM ABNS-
eTcsi o6Lelt 6a3oli AnA cpaBHEHMSA U OLEHKM GaTapeiiHbix 6/10KoB 1 6aTapeliHbIX CUCTEM.

7.8.3 Mpoueaypa ucnbiTaHns

McnbiTaHne NpoBOAAT NpW Cnefyowux yCnoBusx:

- Tpu pasnuyHble Temnepartypsbl: TwooT. 40 °C. 0 °C;

- Tpu pas3nuyHble SOC: 65 %, 50 %. 35 %;

- nepuog Bbigepxkn: 30 MUH nepes kaxzaoi gas3oil uMnynbca MOLWHOCTU A5 NPUBELEHNSA B COCTO-
AAHNe paBHOBECUS;

- afieKBaTHbIli Nepuoa BblgepXKM B COOTBETCTBMM € 5.1 mocne u3meHeHWs TemnepaTtypbl Ans Tep-
MUYecKoi cTabunusaumm.

PexunM n3mMeHeHMsa Toka Npu CHATUN XapakTepuCTUKN aHepreTnyeckoi adpheKkTMBHOCTM NpuBeAEH B
Tabnuue 15.

Ta6nuya 15— Pexum N3MeHeHUs ToKa NPy CHATUM XapakTepuCTUKN IHepreTnyeckoli acheKTUBHOCTM

MpupaweHne BpemeHu, c CymmapHoe Bpems, C Tok. A
0 0 0
12 12 20C N lepT3n
40 52 0
16 68 muHyc 15C WM munyc /dpnw
40 108 0

OHeprobanaHc 6aTtapen. A 4. B npouecce BbINOSIHEHUS NPeAnncaHHOW pexrMoM nociefoBaTesb-
HOCTN MMNYNbCOB A0/KEeH 6bITb HeﬁTpaﬂbeIM. 10 O3Ha4yaeT, YTO BOCCTaHOB/IEHHaA eMKOCTb AO0J/DKHa TOoY-
HO COOTBETCTBOBaTb €MKOCTU, UCMOJIb30BaHHOW B Npolecce pa3psifja. B cnyyae orpaHMyeHUsi HanpshKeHust
W yXyALIeHUss napamMeTpoB MO TOKy B Mpouecce BbINOSIHEHUS MPEeAnMCcaHHON pexnMoM nocnefoBaTesibHo-
CTU MMNYNbCOB, 3a4YeTHble JaHHbIe JOMKHbI OTHOCMTLCA TO/ILKO K NepuodaM HeliTpanbHoOro 6anaHca pas-
psfa-3apsfkn. 9T 06CTOATENLCTBA AO/MKHbLI ObITb OTPaXEHbI B MPOTOKO/1E UCMbITAHWIA.

OueHka pe3ynbTarTos:

- 3Heprus B TeYeHUEe MMNybca pa3psifia: UHTErpupoBaHNE HaNpPSHXEHUs U Toka paspsifa no Bpeme-
HW;

- 3Heprus B TeYeHUe umnynbca 3apsakn: MHTErpupoBaHMe HanpsHXKeHus M Toka 3apsfku No Bpeme-

OHepreTuyeckyo 3athpekTMBHOCTb ¢ , %. paccyUnTbiBalOT Kak OTHOLIEHUE 3SHEPrnM B TeYeHUe WUM-
nynbca paspsija K aHeprum B Te4eHne nmnynbca 3apsgakv no coopmyne (1).

J U X/discharge x
) D
M 100 (

J C/x Icharge * d/
[ 27
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OT 3/1eKTPOXMMUYECKOI OCHOBbI 3/IEMEHTOB 6atapeun 1 Buga 6arapeiiHoin cucTembl.

ahbhekTnBHOCTY NpuBeaeHa B Tabnuue 16.

Kak npaBunio, pe3ynbTaTtbl JOMKHbI HAXOAUTLCS B AuanasoHe mexay 75 % v 90 % B 3aBUCUMOCTU

MocneposaTenbHOCTL BbIMOMHAEMbIX NpoLeayp npu UCMNbITaHUU Mo onpeaeneHunto 3HepreTVNECKOIZ

Tabnnyalé — MocnegoBaTenbHOCTb BbINOAHAEMbIX MPOLEeAyp NPU UCMbITAHUN MO ONpeAeseHNto aHep-
reTnyeckol adpeKTMBHOCTH

Homep
Lwara

11
1.2
1.3
21
2.2

2.3
2.4

25

2.6
2.7
2.8

2.9
31
3.2
41
4.2

43
4.4
45

4.6
4.7
4.8

4.9
51
5.2
5.3
6.1
6.2

6.3
6.4
6.5

6.6
6.7
6.8

6.9
71
7.2
7.3

Mpoueaypa

Tepmuyeckas crabunusauuns

CraHgapTHas 3apsgka (SCH)

CtaHgapTHblin uukn (SC)

Pa3pag tokom 1C go SOC 65 %

Mepuropg BbIAEPXKM C OTKPbITbIM KOHTYPOM HarnpshkeHus knacca B B Teue-
Hve 30 MUH

CHsITWe XapaKkTepucTuKu aHepretTuyeckoi acpdpektnsHocTn npm SOC 65 %

Pa3psag tokom 1C go SOC 50 %

Mepuropg BbIAEPXKKM C OTKPbITbIM KOHTYPOM HamnpshkeHus knacca B B Teue-
Hue 30 MUH

CHATME XapakKTepuUCTUKN aHepreTuyeckoii adydpektusHocTn npu SOC 50 %

Paspsag tokom 1C o SOC 35 %

Mepuog BbILEPXKKN C OTKPbITbIM KOHTYPOM HanpsXeHus knacca B B Teve-
Hue 30 MUH

CHATME XapakTepucTukn aHepretTuyeckoi addektusHocTn npu SOC 35 %

CraHgapTHblil umkn (SC)

Tepmuyeckas crabununsauuns

Pa3psag tokom 1C go SOC 65 %

Mepuropg BbIAEPXKM C OTKPbITbIM KOHTYPOM HanpshkeHus knacca B B Teue-
Hue 30 MUH

CHATME XapaKTePUCTUKN IHepreTuyeckoin adpdpektusHocTn npu SOC 65 %

Paspsag tokom 1C o SOC 50 %

Mepuog BbILEPXKKN C OTKPbITLIM KOHTYPOM HanpsXeHus knacca B B Teye-
Hue 30 MUH

CHSITMe xapaKTepucTukn aHepretuyeckoii adhcpektnsHoctn npu SOC 50 %

Paspag tokom 1C go SOC 35 %

Mepuopg, BbIAEPXKKN C OTKPbITLIM KOHTYPOM HanpshkeHus knacca B B Teue-
Hue 30 MVH

CHATME XapaKTepucTUKN aHepreTuyeckoin adpchpekTneHocTn npu SOC 35 %

Tepmuyeckas ctrabununsauuns

CraHgapTHblii uukn (SC)

Tepmuyeckas crabununsauuns

Pa3psag tokom 1C go SOC 65 %

Mepuropg BbIAEPXKM C OTKPbITbIM KOHTYPOM HamnpshkeHus knacca B B Teve-
Hue 30 MUH

CHSITUe xapaKTepuUCTUKN aHepreTnyeckoin adpchekTnsHocTn npu SOC 65 %

Paspsag tokom 1C o SOC 50 %

Mepuog BbILEPXKN C OTKPLITLIM KOHTYPOM HanpshkeHus knacca B B Teve-
Hue 30 MUH

CHATNE XapaKTePUCTUKN IHepreTuyeckoin agpcpekTmeHocTn npu SOC 50 %

Paspsag tokom 1C o SOC 35 %

Mepuog, BbILEPXKN C OTKPLITLIM KOHTYPOM HanpshkeHus knacca B B Teue-
Hue 30 MuH

CHSITUe XapaKTepuCcTUKM aHepreTnyeckon acpdpekTmBHocTn npn SOC 35 %

TepmMmuyeckan ctabunmsaumsa

CraHpgapTHas 3apsagka (SCH)

CtaHgapTHbIli umkn (SC)

LLar BbI6GOPKM 4718 CHATUSA AaHHbIX NPU UCNbITaHWUM AO/KEH OblTb He 6onee 50 mc.

Temnepatypa uc-
nbITaHWi

TrooT
TfOOm
«room
Traunl

T touti

7/00*1
TUtt1L

- room

Troom
Troom

Trocwi

Troom
40 °C
40 °C
40 °C
40 °C
40 °C
40 °C
40 °C
40 °C
40 °C
40 °C

Troon

Troon

Troon
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7.8.4 TpeboBaHus

B npoTokose ucnbiTaHuii AO/MKHbI ObITb OTPaXKEHbI Crefylowmne AaHHble: aHepreTnyeckas adpcpek-
TMBHOCTb Npu SOC: 65 %. 50 % 1 35 %, - npu TemnepaTypax ucnbiTaHuii: T,ooT, 40 °C. O°C.

7.8.5 NpumMep pacyeTa ANS UCNbITAHWUS HA aHepreTuyecky 3 PeKTUBHOCTb

[ns B3ATON B KayecTBe Mpumepa ycnoBHol 6atapen ¢ HanpsbkeHvem 300 B 1 emkocTbio 6 A4 B
npouecce ucnbiTaHUst MOryT 6bITb NOyYeHb! {N0 OLIEHKE) creayrlime daHHbIe:

- paspsag/3apsigka B TedeHne 12 ¢ npu 20C: 0.4 Au;
- nonesHas anekTpuyeckas MOLWHOCTb (Hanpumep): 32.40 kBT;
- MOLLHOCTb BOCCTAHOB/IEHUS 3apsAa (Hanpumep): 39.60 kBT;
- amnautyga usmeHeHns SOC: 6.667 %);
- BbIXO[, 3HEPrun B TeYeHue paspsfa npofosxuTe N b-

HocTblo 12 ¢ npu Toke paspsga 20C (Hanpumep): 108 BT u:
- 3Heprus, 3aTpavyeHHas npu 3apsage B TeyeHune

16 ¢ npu Toke paspsiga 15C (Hanpumep): 132 BT-y;
- 3HepreTuyeckas 3pPEKTUBHOCTD: 81.8%.

MpumeuyaHue - MNpuBeaeHHbE 3HAYEHNUSI MOXHO CUMTATb COOTBETCTBYIOLMMM pPeanbHON NpakTuke
[BVKEHNS NPU YCKOPEHUAX U NOAbEMAX.

7.9 [onroBeyHOCTb MO LMKIAM

7.9.1 Llenn ncnoiTalna

B fononHeHne K Takum paktopam CTapeHus Kak BpeMs u Temneparypa, KoMyecTBo 3Heprum, npo-
Xo4sueli uepes 6atapeto, UMeeT CyLecTBEHHOe BIUSHUE Ha CPOK Cnyx6bl 6aTapeun.

[nsa Toro, 4To6bl BbIOpaTh COOTBETCTBYIOLLUI PEXUM MOAEMPOBaHNA CTapeHus B 3aBUCUMMOCTY OT
KONMyecTBa 3Hepruu, Npoxoaslleli yuepes 6aTapeto, B pacyeT ciegyeT NpUHUMAaTh peasibHble YC0BUA ABU-
XeHus. DTO 03Ha4aoT, YTO NPUMEHSAEMbIE BbICOK/E 3HAYEHWUA TOKOB U amninTyga nsmeHeHns SOC [0/KHbI
oTBevaTb BCEM C/yyasM aKcnayatauuy TPaHCMOPTHOrO CPefCcTBa, MMELWMM MeCTO B [eACTBUTENbHOCTY.
Kpome Toro, ucnonb3yemblii gnanazoH SOC A0/KEH KOPPEeCnoHANPOBATLCS C LUKANYECKAMMN UCTbITaAHUAMN
no onpefeneHnio aHepreTUYecknx nokasateseil 6atapen, YTO BaXHO A5 MOMYYEHWA HAAEXHbIX U 3HAUU-
MbIX AaHHbIX /159 NPOrHO3MPOBaHUS CpoKa Cryx6bl 6aTtapeu.

C gpyroii cTopoHbl, 6aTapeiiHas cucTeMa He f0/kKHA ObiTb NOABEPXEHA Ype3MEPHbIM Harpyskam. B
CBA3W C 3TVM, 0653aTe/IbHbIM AB/IAETCA KOHTPO/Ib TENIOBOr0 COCTOSAHNSA. Kpome Toro, HeobxoAumMbl nepuo-
bl BbIJEPXKN ANA BblpaBHWBaHWA napaMeTpoB W 6anaHCUpPOBKM OTAENbHbIX 3/1eMeHTOB 6aTapeliHoli cu-
CTEMbI.

[laHHOMY UCMbITaHWIO NOABEpratoT TONbKO 6aTapeliHble CUCTEMBI.

7.9.2 MeToAunKa ncnblTaHnsa

7.9.2.1 lMoprotoBka

Bo Bpems nposefieHns ucnbiTaHUss Heo6xoaMMo noggdepxusaTte Temnepatypy DUT B npepgenax ot
Ticoe>A0 40 °C nocpeACTBOM YCTPOWCTB OXNaxAaeHus, T.e. TACT B Nepuoj BblAEPXKA, ¥ HEKOTOPbIE NOBbI-
LeHHble TeMnepaTypbl Npu nNpoTekaHun pabounx npoueccos. o TpeboBaHWO NocTasBLnKa AONOMHUTENb-
HbIli Mepunog BbIAEPXKN MOXeT 6biTb f06aBneH Mexay uuknamu gns Toro, 4tobbl COXpaHWTb napameTpbl
DUT B npegenax pernameHTUPOBaHHbIX TEMMNEPATYPHbLIX Npeaenos.

McnblTaHusa Ha [ONTOBEYHOCTbL MO LMKNaM npoBoAAT NocpefcTBOM KOMOUHUPOBaHUS ABYX UCMbITa-
TeNbHbIX PEXVMOB, OANH W3 KOTOPbIX NPefcTaBNsAeT CO60V LMKANYECKNI PeXVM NOCTENEeHHOro paspsga, Ko-
raa cteneHb paspsifa HeCKOMbKO 60blie 06beMa IHEPrMn npu 3apsgke B COOTBETCTBMM ¢ Tabnvuein 17 u
PVUCYHKOM 7, @ BTOPOW - LMKINYECKUA PEXUM MOCTENeHHOW 3apsfku, Korga cTeneHb 3apsifkM HecKo/bKo
60/ble 06bemMa 3HeprMy Npu paspsige B COOTBETCTBUM C Tabnuuein 18 n pucyHkom 8.

AmMnnnTyga nsmeHeHns SOC fonxHa ObiTb yCTaHOBMEHA MOCTABLYMKOM. B MHbIX cnyyasx ucnblita-
HVe Ha [4,0/1IT0BEYHOCTb MO LMKNam cnegyet nposoantb B gnanaszoHe SOC o1 30 % fo 80 %.

MonyyeHHas nocpeAcTBOM KOMOWHMPOBAHWA [ABYX PEXUMOB amnautyga usmeHenus SOC moxeT
6bITb MCMOMIb30BaHa B NPOLECCe LUMKANYECKUX MUCMbITaHui. VcnbiTaHne Ha A0NroBeYHOCTb NO uyknam cne-
OyeT HauMHaTb C BepxHero npegena SOC B LUK/IMYECKOM pexume MOCTENEHHOro paspsfa, W Kak TOSbKO
SOC fOCTUTHET HMXHEro npejesna uan HanpskeHve darapen OCTUTHET HUXKHEro npejena, yCTaHOB/IeHHO-
ro NoCTaBLUMKOM, PEXWM WCMbITaHUA cnefyeT U3MEeHUTb Ha LWKIVYECKNIA PeXuM MOCTENeHHON 3apagku v
npoAo/mKaTk A0 AOCTMXKEHUA BepxHero npegena SOC wav BepxHero npefena HanpsxeHus (cM. pucyHok
9)-

) BoisBneHue npefenbHbix 3HaueHuii SOC AN nepemeHbl pexuma UCMbITaHWn MOXeT ObITb BbINOA-
HEHO OJHUM U3 cneayloLmx cnocobos:

- BbluncneHvem SOC, Hanpumep nocpeacTtsom BCU:

- no yncny uuknos (ASOC B pacyeTe Ha OfUH LMK paBHO 1.944 %);

- 10 3HAaYeHUo A Y. BbIYMC/IEHHOMY MO pe3yfibTaTaM BHELLUHUX U3MepPEHWI;
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- M0 BEPXHEMY W HWKHeMY npejenam HanpsxeHus 6aTapeli, yCTaHOBMIEHHbIM NOCTABLLUKOM.
Mocne 22 4 uMKANYECKNX UCMbITAHUA HEOBX0AMMO 0becneunTb BblAEPXKKY B TeueHne 2 4 ans obec-
neyeHns BbipaBHMBaHNA XMMWYECKUX MPOLECCOB BHYTPW 3/1eMEHTOB 6atapen W ANnS BOCCTaHOBMeHWsA 6a-
naHca HanpshkeHwi oTAeNbHbIX 3/1eMeHToB (06bIYHO 3TO 0b6ecneynBaldT UHTErpUpPOBaHHLIM KOHTYpOM 6a-
NaHCUPOBKM HanpshKeHWs), BCnes 3a KOTOpbIM NPOBOAAT NPOBEPKY NokasaTtenei 6atapeiHoii cucTemsl.
7.2.2.2 PeXuM LUKANYECKNX NCNbITaHWI Ha [,0NTOBEYHOCTb

X - Bpems, C; Y - TOK (B Be/MumHaX, kpatHbix C); 1- paspsg: 2- 3apsgka

PucyHOK 7 — 13meHeHne Toka No BPEMEHW B PeXMME NOCTENEHHOTO pas3paaa A11 LIMKINYECKOTO UCTIbITaHNA Ha
[O0NroBe4YHOCTb

Ta6nuyal7 — V3MeHeHWe TOKa MO BPEMEHW B pexnme MOCTENEeHHOro paspaga

Tok

anpVg:Mag:ﬁH'ge CyMmapHoe Bpewms, C (B 3HAYEHWSX, HaxonnenHbin ASOC. %
' KpaTHbIx C)

5 5 20 MUHyC 2. 778
10 15 10 MUHycC 5,556
32 47 5 MuHyc 10.000
20 67 0 MuHyc 10.000
5 72 MUHYyC 15 MUHYyC 7.917
10 82 mMuHyc 10 MuHyc 5,139
37 119 MUHYC 5 0.000

20 139 0 0.000

5 144 15 MUHyC 2.083
10 154 10 MUHYyC 4.861
37 191 5 munyc 10.000
20 211 0 MuHyc 10.000
5 216 MuHyC 12.5 MUHYyC 8.264
7 223 MUHYC 7,5 MUHYC 6.806
35 258 MUHYC 5 MUHYyC 1.944
42 300 0 MUHyC 1.944

MprumMeyaHue-B CBA3VCpazIMiHbIMA 3HAHEHWSMA 3ara3ibIBaHIS BO BPEMEHY 1 HEBLICOKVMM Kraccamm pas/iny-
HbIX UCTIONb3yEMbIX G3TapeliHbIX TECTEPOB, MMMY/LChbl MeHee 5 ¢ He onpeeneHb!.

Heobxoanmoe 3HaueHue kpaTHOCTM C B COOTBETCTBMM C Tabnuueit 18 [0MKHO ObiTb OrpaHUYEHO
MaKkCUMasibHbIM 3Ha4YeHMeM TOoKa, YCTaHOBJ/IEHHbIM MOCTaBLMKOM. B 3TOM cnyyae COOTBETCTBYOLLEE Npu-
palLieHne BpeMeHU LO/MKHO ObiTb YBENINYEHO, YTOObLI 4OCTUTHYTL Tpebyemoro 3HavyeHuss ASOC. B pesynbTa-
Te yBe/IMYnMBaeTcs CyMMapHoe BpeMs pexuma NnocTeneHHOoro paspsja.
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X - Bpewms, C: Y - TOK (B BennunHax, kpatHbix C): 1- pa3spsag; 2 - 3apsagka.

PucyHOK 8 — PeXUM No TOKY A5 LUKMYECKOTO UCAbITAHNS HA 4O/ITOBEYHOCTb. PEXUM MOCTENEHHON 3apsaku.
Ta6nuual8 —V3MeHeHNe TOKa NO BPEMEHU B PeXVMe NOCTENEHHOW 3apsafku

Mpupauwjexne CymmapHoe Bpems, ¢ (B 3Haqu-|/I|—:|))l((, KpaTHbIX HakonneHHbin ASOC. %
BpEMEHU, C
Q)

5 5 MUHYyC 15 2.083
10 15 MUHYC 10 4.861
37 52 MUHYC 5 10.000
20 72 0 10.000
5 77 20 7.222
10 87 10 4.444
32 119 5 0.000
20 139 0 0.000
5 144 MUHYC 12.5 1.736
7 151 MUHYC 7.5 3.194
49 200 MUHYC 5 10,000
20 220 0 10.000
5 225 15 7.197
10 235 10 5,139
23 258 5 1.944
42 300 0 1.944

MpumeyaHune-B cBA3NC pasNUUrbiMn 3Ha4EHNAMN 3anasfbiBaHna BO BPEMEHMN N HEBLICOKMMU K/lacCaMmn pas/inyHbIX
Ncnosib3yeMbix GaTapeVIHbIX TecTepoB, UMMY/IbCbl MeHee 5 C He onpegesieHbl.

Heo6xoayMoe 3HaueHue KpaTHOCTM C B COOTBETCTBMU C Tabnuvueid 19 A0/MKHO GbiTb OrpaHUUYEHo
MaKCMMaslbHbIM 3HAYeHWEM TOKa, YCTAHOB/IEHHLIM MOCTaBLMKOM. B 3TOM c/lyyae COOTBeTCTByloLlee Npu-
patieHve BpeMeHU JO/KHO 6biTb YBE/MUYEHO, YTO6bI 4OCTUTHYTL TpebyemMoro 3HadeHuss ASOC. B pesynbTa-
Te yBe/IMUMBaeTCs CyMMapHoe Bpems pexnma nocTeneHHol 3apsiaku.

X - Bpems, c: Y - SOC. %: 1- nocTeneHHblI UUKINYECKNI paspsas; 2 - NocTeneHHas uukanyeckas sapagka; 3
- HavanbHaa SOC =80 %: 4 - noBopoTHasa Touka uukna npu SOC = 30 % (npumeyaHune - gocTtmxeHne SOC = 30 %
SIBNISIeTCA NOBOPOTHOMN TOUKOI LuKna)

PucyHok 9 — Tunosas gnarpamma konebaHus 3HavyeHnss SOC npu KombuHaLmm
LIMK/I0B NMOCTEMNEHHOTO pa3paga U NoCTeNeHHON 3apaakn
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7.9.2.3 MocnefoBaTe/IbHOCTL BbIMOJIHAEMbIX MNpoueAyp MPU LUKAMYECKOM UCNbITAHUU Ha
[O/ITOBEYHOCTb

Tabnunya 19 — MNocnegosaTelbHOCTb BbINOMHAEMbIX MpoLeayp NPy LMKINYECKOM UCMbITaHUN Ha [,0/1-
rOBEYHOCTb

Howmep wa- Temnepatypa
rg fpoueaypa VICI'IbI"I?aHzg
1 TepMuyeckasa ctabunmsauus TIQOA
2 CTaHfapTHbI umkn (SC) Troom
3 CraHgapTHblii umkn (SC) ansa onpegeneHns emkocty npu 1C Troam
4 CtaHgapTHas paspsigka (DSCH) go SOC 80 % wnnu gpyroro BepxHero npegena, Troon

YCTaHOB/IEHHOTO 3aKa34nMKoM
5 Linknbl no pexunmy nocTeneHHoro paspsaga, orpaHnyeHHble Troam
poctmxkeHnem SOC 30% nnmn MHOTO HWXXHEro npegena, yCTaHOBIEHHOTO 3aKka3vynuKkom,
NN AOCTUXEHNEM HWXHEro npejena HanpshxeHus 6artapeun, yCTaHOBJ/IEHHOrO No-
CTaBLMKOM
6 LiMKnbl MO pexumMy nocTeneHHo 3apaaku, orpaHuyeHHble Troam
poctmkeHnem SOC 80 % unm NHOTO BEPXHEro npejena, yCTaHOB/IEHHOTO 3aKa3uu-
KOM. WK [OCTUXEHNEM BEPXHETO Npefesna HanpsxeHns 6atapeun, yCTaHOB/IEHHOIO
NOCTaBLLMKOM
7 MoBTOpeHune waros 5 16 B TeueHne 22 4 Troam
8 Kaxabli AeHb nocne 22 4acoB LUKINYECKUX UCMbITAHWA, N0 OKOHYaHWUN pexnma Troam

nocTeneHHoW 3apaAkm HeobxoAnMO obecneyvnTb Nepuos BblAepPXKW AN ypaBHUBa-
HVUA HanpshkeHwWik M TemnepaTyp OTAEe/IbHbIX 3/1eMeHTOB 6Gatapen. AuTenbHOCTb
3TOro Nnepuoga cornacyiloT mexay coboil nocTaBLLUK 1 3akasunk 6atapen

9 Kaxpayto Hegento nocne 7 cyT LUKINYECKUX UCMbITAHWIA NPOBOAAT MUCNbITaHNE Mo Troam
onpefeneHnto MOLHOCTM Npu cnegytouleli nocnefoBaTelbHOCTH LIAroB:

TemnepaTtypHas ctabunusauus;

cTaHaapTHas 3apsagka (SCH);

- cTaHaapTHbIi uukn (SC);

CHATUE XapaKTepPUCTUK MOLLHOCTM B UMMybce no 7.3;

- CTaHpgapTHas 3apsgka (SCH)

10 Mpopo/mkalT UcnbiTaHWe HaumHas C wara 4. npu aTOM Kaxzble ABe Hegenun npo- Troam
[OMXIOT UCMbITaHWe C wara 2 Ans Toro, YTo6bl BbIMOMHUTL U3MEPEHNEe eMKOCTW Npu
MHTEHCUBHOCTK ToKa 1C

7.3.2.4 YcnoBua npoBefeHns ucnblTaHus

VcnbiTaHne NPoOBOAAT NPU CrieAYOLWMX YCNOBUSAX:

- OKpyxaiLlias cpeja: HauvHatT MUcMbITaHuss Npu Loom B TemnepaTypHOl kamepe, Ucnosnb3ys o6o-
pyfoBaHve ¢ afekBaTHON cTeneHbio 6e30nNacHoOCTY;

- Anana3oH SOC fgosmxkeH 6biTb oT 30 % 0 80 % WK UMETb MHble Npefesibl, COrNacoBaHHbIE MeX-
[y 3aKa34yuMKoM W NOCTaBLLUKOM;

- Mepuog BblAEPXKKN B TeYeHne 2 4 nocse 22-X YacoBbIX LUKINYECKUX UCNbITaHWA 415 ypaBHUBaHUS
HanpshkeHWin 1 TemMnepartyp oTAe/bHbIX 31eMeHTOB baTapeu;

- wTaTHas Wau cpaBHUMAsA C Heli Mo XxapakTepucTukam cuctema oxnaxpaeHns 6artapeli HopmasibHO
OYHKLMOHMPYET;

- BO BpPEMS LMKINYECKMNX UCNbITaHWii aNeKkTpoHHas cuctema ynpasnenus DUT rapaHTUpOBaHHO uC-
K/tovaeT npesbllleHne npefenbHblX NapameTpoB ToKa U HanpsXKeHWs, YCTaHOB/IEHHbIX MOCTABLLNKOM B J10-
60M 13 3nemeHTOB 6aTapeu, NPy 3TOM 3HAYEHUE TOKa B HEOO6XOAUMbIX C/lyYasix aBTOMaTUYeCKn yMeHbLua-
eTcs. YTO6bl UCKNIOUYNTL HEAONYCTUMbIA PEXUM paboTbl.

7.9.2.5 OTcnexunsaHve v pernctpayusa gaHHbix

Bce pocTynHble faHHble C AAaTYMKOB HanpshkeHWs U Temnepatypbl cnefyeT OTCnexusaTb U peru-
cTpupoBatb. O6beM coxpaHsaeMbIX faHHbIX MOXET 6biTb COKpALLEH NyTeM perncTpauuy TosIbKo TeX AaHHbIX,
KOTOpble OTHOCATCA K OTAE/IbHbIM U36paHHbIM (KPUTUYECKMM) KOHTPO/IbHBLIM TOYKaM K npoueaypam ucnbita-
HUA.

HakannuBaemasi eMKoCTb, koTopas cooTseTcTByeT ASOC, go/mkHa 6bITb 3apernctpuposaHa Ans
cpaBHeHus co 3HavyeHneM SOC. uHguuupyembim BCU.

7.3.2.6 OnpepenexHne SOC

BcnepacTteue npouecca CTapeHus, UMELEero Mecto npu UMUKIMYECKUX UCMbITaHWUAX, Kak npasuso,
NMpPOUCXOANT NOTEepPss eMKOCTW. B CBA3M € 3TUM, BaXKHO NpefycMOTpeTb YeTKyl npoueaypy onpegeneHus
SOC B TeueHue Bcero nepuoga ucnbliTaHUA. HOMUHaIbHYO €MKOCTb Mo 5.1 onpeaensatoT no AnanasoHy oT
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SOC 100 % (nonHocTblo 3apshkeHHas) o SOC 0 % (MOMHOCTbIO paspskeHHas). [na cornacoBaHus 3Have-
HUi SOC B KauecTBe 6a30BOro 3HavyeHuss 6epetcs 3HadeHne SOC 100 %.

7.3.2.7 Kputepunii 0OKOHYaHUA UCMNbITAHNUSA

Linknnmueckoe mcnbiTaHve No onpegeneHnto Ao/IrOBEYHOCTU AO0/MKHO 6biTb NpekpalyeHo no AocTu-
XEHUI0 OHOTO U3 CrefyoLnX KpuTepues:

- PeXVM UMKANYECKNX WUCMbITaHWA Ha [O/ITOBEYHOCTb HE MOXET OblTb MPOAO/HKEH, Hanpumep,
BC/leACTBME AOCTUTHYTbIX Npeaenos:

- TpeboBaHVe NPoOBEpPKM NapaMeTpoB B NPOMEXYTKax Mexay Laramu nocnefosaTesisHOCTU BbIMNosI-
HAEMbIX Npouesyp Npu LUKAVYECKUX UCNbITAHUAX B COOTBETCTBUM C Wwarom 9 B Tabnuue 19 He MoxeT 6bITb
fasnee BbINOJIHEHO;

- MO corfialleHnio Mexay NnocTasBLLUKOM U 3aKa3uMKOM.

7.3.2.8 YMeHblUEHe eMKOCTHN

VI3meHeHre emKoCTU Npu paspsage ¢ ypoBHss BOL (M3mepeHHOro B cCOOTBETCTBUM € 7.1) O coOTBET-
CTBYIOLLEro Hekoemy 60siee No3fHEMY MOMEHTa BPeMeHW JO/MKHO OblTb 3aDMKCMPOBAHO B NPOTOKONAX Kak
yMeHbLUEHNE eMKOCTU. YMeHbLUeHNe eMKOCTU, o6o3Havyaemoe Cidl BbipaxatoT B NpoLeHTax nepsoHavaib-
Holi emkocTu npy BOL (1C npu Troow) no chopmyne (2):

Cfade=100  fIt XX
fftto

roe CadB- ymeHblUeHne eMKOCTU. %;
Cnn - eMKocTb npu 1C B TEKYLLEM UCMbITAHUW;
C.tio- HoMuHanbHas emkocTb Npu 1C B cocTosHUM BOL.

7.9.3 TpeboBaHusa

B npoTokosie ucnbITaHWin fOMKHbI 6bITb 3aMKCMpPOBaHbI cnefytoLlime faHHble:

- HavanbHas eMKoCTb npu 1C;

- 3HayeHWs BHYTPEHHWX CONPOTVMBAEHWUIA, NMKOBOW MoLiHOCTK 1 OCV no BpemMeHu, huKcMpyemblie B
Xofe exeHeAeNbHbIX UCMbITaHW N0 M3MEPEHUI0 MOLLHOCTM (CM. war 9 Tabnuupl 19);

- 3HauyeHne emMKOCTW Npu paspsge Tokom 1C no BpemMeHu, UCX0As U3 U3MepeHuii eMKOCTU npu pas-
page Tokom 1C. KoTopble NPOBOAAT KaxkAble 2 HeAenn LMKINYeckux ucnoitanunii (cm. war 10 Tabnunubl 19):

- YMEHbLUEHNEe eMKOCTM N0 BPEMEHN B XOA€E LMKINYECKUX UCTbITAHUIA.

7.9.4 Mpumep pacyeTa N8 LUKNUYECKOTO UCMbITAHUA HA [0/ITOBEYHOCTL

YunTbiBas KOMYECTBO 3HEpruun, npoxogsuieli yepes 6aTapeto, pesynbTupylolme 3HaYeHns ABAsS-
0TCA CrefyroLWwmmm:

-AonyleHne: cpeaHas cKopocTb 60 Km/u;

- NpuMGNN3UTENbHBIN pacyeT no hopmyne 300V | t ¥ CyMMUpPOBaHME BCEX LLAroB;

- BbIXOJ, SHEPrN KaxAblA NATM MUHYTHbIV umkn 0.36 kBT 4 (COOTBETCTBYET YC/NI0BHOMY npobery 5
KM);

- BbIXOZ 3HEprum Kaxablii yac 4.32 kBT 4 (COOTBETCTBYET yCMIOBHOMY Npobery 60 kwm);

- BbIXOA 3HEpPrnu KaxAapli AeHb (22 4 pabotbl) 95.04 kBT 4 (cooTBETCTBYET YC/IOBHOMY npobery
1320 kwm);

- BbIXOZ, 3HEpruy kaxayw Hegento 665,28 kBT 4 (COOTBETCTBYET yc/1I0BHOMY npobery 9240 kwm);

- BbIXOA, 3Heprumn kaxable 6 Hegesnb 3991,68 kBT 4 (COOTBETCTBYET YC/IOBHOMY npobery 55440 kw);

- BbIXOA, 3Heprun kaxgole 12 Henenb(1848 u pabotbl) 7983,36 KBT Y (COOTBETCTBYET YC/IOBHOMY
npob6ery 110880 km).

8 VcnbiTaHMA Ha HAOEXHOCTb

8.1 KoHAeHcauua Bnarv - nU3MeHeHuUs Temnepartypbl

8.1.1 Llenn ncnelitaHusa

[laHHOe ucnbITaHne MMUTUPYeT 3aKcnayaTauuio CUCTEMbI/KOMIOHEHTOB MPU BbICOKOM BA&XHOCTU
oKpyxatoLein cpegpl. CBsi3aHHblE C 3TUM BUAbl HEUCMPABHOCTY - 3TO HENPaBW/IbHOE (DYHKLMOHMPOBaHME B
9/1eKTPUYECKNX LensxX, HanpumMmep, TOK YTeUku, Bbi3BaHHbIV BNaXHOCTbIO MeyYaTHON nnatbl. Ele oguH Bapu-
aHT BO3HWKHOBEHUSI [aHHOV HeucrnpasBHOCTW 0OYCNOB/EH Tak HasblBaeMbiM «3(MEKTOM AblXaHWs» 1 CBA-
3aH C nonagaHvem Bnaru BHYTPb YCTPONCTBA, KOrga BO3A4YX BHYTPW CUCTEMbI/KOMMOHEHTa OXNaXAaeTcs u
HapyXHblli BO3[yX C BbICOKOI B/IaXXHOCTbIO 3acacbiBaeTCsl BHYTPb CUCTEMbI/KOMMOHEHTA.

[laHHOMY ncnblTaHUio NogBepratoT 6atapeiiHble 610k 1 6aTapeiiHble CUCTEMBI.

8.1.2 MeToaunka ucnbiTaHnsa

McnbiTaHne npoBogAT no M3K 60068-2-30. ucnbitaHme Db, co cnegyolwmyMmy KOPpeKTMpoBKamu:
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- Tpaukn N3MEHEHUS BNIAXXHOCTU 1 TeMnepaTypbl - B COOTBETCTBUM C pUCYHKOM 10;

- YUC/O LMK/IOB: MATh.

B TeueHne Bceil NnocnefoBaTeIbHOCTA UCMbITAHWSA UCNOb3YIOT pexxum 2.1 no  MCO 16750-1.

B Tom cnyuae, ecnu temnepatypa DUT npeBbiwaeT npefesbl, yCTaHOB/IEHHbIE MOCTaBLLUKOM, pe-
XM paboTbl DUT gomkeH 6bITb onpefesieH cornawieHmemM Mexay nocTaBLMKOM 1 3aKa3umKoM.

MpumMeyuaHUe - PeXum U3MEHEHUS TemnepaTypbl U BNAXHOCTW yCTaHaBNMBAETCs A1 BOCNPOU3Be-
LeHus agppekTa KoHAeHcauum Bnarv, MoLenupysl BHeLHUe BO34eCTBIUS Ha aBTOMO6GW/b.

8.1.3 TpeboBaHusa

DYHKLMOHasbHbIV CTaTyC AO/HKEH COOTBETCTBOBATL knaccy A B cooTBeTcTBuMu ¢ MICO 16750-1.

B uncno nsmepsieMbix napameTpoB BXOAWUT COMPOTUBJIEHNE M30MAUUN Mexady koprnycom DUT v no-
NOXWUTENbHOM 1 OTpULAaTeNbHOM KNneMMamu A0 U Nocne UCNbITaHWiA.

Moapo6bHoe onucaHue ucnbitaHns cM. B UICO 16750-4.

a) U3MEHEHVE OTHOCUTE/bHOIN BIAXHOCTW NO BPEMEHN

Y1 — oTHOCUTEeNbHAasA BNaxHocTb. %; Y2 — Temnepatypa. °C; X — Bpems, 4; a — TOYKa OKOHYaHMA MOBbILLe-

HUA TemnepaTypbl; b — Touka Hauyana MOHWKEHUs TemnepaTypbl; ¢ — pPEKOMeHAyeMblii Habop napamMeTpoB BfaX-
HocTb/Temnepatypa; d — KOHZeHcauus; B — BbiCylUMBaHWUE; | — OAWH LUK

PucyHok 10 — Liukn KoHAeHcauum Bnaru

8.2 TepmoynapHOO LUKIMPOBAHMNO

8.2.1 LUenun ncnbitaHunsa

TepmoyaapHoe LMTUpOBaHMe NpPoBOASAT ANA TOro, 4Tobbl onpeaenuTb cToiikocTb DUT Kk BHe3an-
HbIM M3MeHeHuAM Temnepatypbl. DUT nogsepratoT onpefesieHHoOMY YMCNy TEPMUYECKUX LMKIOoB. WcnbiTa-
HUA HaAYMHaKT C TTaT, 3aTeM LUMKIMYECKM MOBLIWAKT U NOHWXAT Temnepartypy. CBsi3aHHble C 3TUM BUAbI
HencnpasHOCTU - 3TO HenpaBW/bHOE (DYHKLUMOHUPOBAHME B 3NEKTPUYECKMX LIeNaX UAN MexaHWyeckue He-
MCMPaBHOCTU. BbI3BaHHbIE ObICTPLIMU V3MEHEHUSIMU TeMNepaTypbl.

[aHHOMY vcnblTaHWo noasepratoT 6aTapeliHblie 6/10ku 1 6aTapeliHblie CUCTEMBI.

31



FOCT P NCO 12405-1—2013

8.2.2 Mpoueaypa ucnbiTaHus

Mepep TepMoyfapHbIM LUTMPOBAaHMEM AO/KHA OblTb M3MepeHa emkocTb DUT nocpeacTBom npo-
BegeHuna asyx SC no 6.2. [lo Hayana TepmMmouUnknos cnegyet gosectnn SOC npu noMmoLun paspsga Tokom 1C
00 50 %.

OUT. nomMelLeHHbIli B M30/IMPOBaHHbI 06beM (TepMokamepy) C OTKIHOUYEHHBIMW CUCTEMaMU TePMO-
perynuposaHusa npu 50 % SOC u 7[Dom noasepratoT Tepmouukiam, HauuHas ¢ Temnepartypbl 85 °C wam ¢
WHOI BbICOKOW TemnepaTtypbl, COr/lacoOBaHHOW MexAy MOCTaBLLMKOM W 3aKa3uukom, Ao MuHyc 40 °C (Temne-
paTypy OKpyxaioLleli cpefibl 13MepsoT B HENOCpeACTBEHHON 6nmn3ocTu k DUT). Bpems, 3a KOTOpoe A0/MKeH
6bITb AOCTUTHYT KaXKAbIVi M3 TemnepaTtypHbIX npefenos, He 6onee 30 MyH. Eciv OTO NO3BOAAIOT YC/0BUS
UCMbITAHWUSA, C Yy4eTOM OrpaHuyeHuin nNo o60opyLoBaHMIO U COOGPaXeHUsIM 6Ge30MacHOCTH, LiesiecoobpasHo
nepemelyate DUT mexgy ABYMA TepMokamepamu, kaxas 13 KOTOpbIX HACTPOEHa Ha CBOW TeMnepaTypHbiii
npeaen, ykasaHHblii Bbille.

DUT pomkeH ocTaBaTbCsl B 30HE KaXAO0N M3 npefenbHblX TemnepaTyp, yKa3aHHbIX Bbllle, He MeHee
1 4. Bcero fOMKHO 6bITb NPOBEAEHO NATb TEPMOLMKNOB. lNocne NpoBefeHns TePMOLUKIOB criefyeT npose-
puTb DUT Ha Hanuume nobbix noBpexaeHnii, obpalas ocoboe BHUMaHWe Ha Nobble ynnoTHeHnus. Cnepyet
ybeanTbCA, YTO KOHTYP CUCTEMbI YNPaBieHNs HaxoAnTCA B paboTOCNOCOOGHOM COCTOSHUN.

Pab6ounii pexum ucnbiTaHus npegnosaraeT HenpepbiBHOE HaGMOAeHMe 3a NnapameTpaMmy Temnepa-
TYpbl U HANPSXEHUS BO BCEX AOCTYMNHbIX TOUYKax U3mepeHuii DUT.

Mocne UMKI0OB TepMUYECKOro yaapa, fo/hkHa ObiTb usmepeHa emkocTb DUT nocpefctsom npose-
neHua ayx SC B COOTBETCTBUM C 6.2.

B uncno nsmepsembix napameTpos BXOAAT:

- Temnepatypa 1 Hanps)keHue BO BCex AOCTYMHbIX Toukax namepenuin DUT 3a Becb nepuog ucnbi-
TaHui.

- COMPOTMB/IEHWE n30oNauun mexgy kopnycom DUT 1 nonoxutenbHoi 1 oTpuuaTenbHol Knemmamu
[0 ¥ nocne UcnbITaHwii;

- eMKocCTb npu paspage 1C v Taw A0 ¥ Nocne UUKI0B TepMUYecKoro ygapa (B Kaxgom cryvae -
3T0 eMKOCTb 1C BTOPOro CTaHAApPTHOrO UUKIa).

8.2.3 TpeboBaHusa

®yHKLMOHasbHBIV CTaTyC AO/DKEH COOTBETCTBOBaTh knaccy A no CO 16750-1.

8.3 Bubpauus

8.3.1 Llenb ncnoitaHnsa

[laHHOe ucnbiTaHe BbIABAAET BO3MOXHblE HeumcnpaBHOCTM U nonomkn DUT. Bbi3biBaeMblie BUGpa-
uneii. Bubpauun kopnyca (Ky3oBa) HOCAT C/yYaiHblii Xxapaktep, 06YCMOB/EHHbI HEPOBHOCTLIO AOPOTK 1
BHYTPEHHUMU UCTOYHMKAMMU BUOPaLMM OT paboTbl CUTOBOW yCTaHOBKU. OCHOBHbIE HEMCNPABHOCTU, BbISBAS-
emble Npy 3TOM UCNbITaHUW, 3TO NOBPEXAEHNSA Leneli n NoTeps 3/1eKTPUYECKOro KOHTaKTa.

McnblTaHne Ha BUGpaLMio COCTOAT U3 ABYX YacTelt:

- nepsas 4acTb nNpouefypbl UCNblTaHWA Ha BUGpaumio Heobxoauma ANS onpefesieHns noBeaeHus
6aTapeiiHoro 6noka win 6atapeiiHoin cuctembl B uLesom (cM. 8.3.2) (n3-3a 6o0nblwoin maccel DUT makcu-
ManibHasa yactoTa KonebaHwii nMpu NpoBefeHWN UCMbiTaHWi orpaHuyeHa 200 U, HO nocnefoBaTeNbHOCTb
UCNbITaHUA AO/KHA BKIOYATh KonebaHna BO BCeX Tpex B3aMMHO-NepneHAnKyApHbIX NI0CKOCTAX);

- BTOpas yacTb NpoLeaypbl UCMbITAHWA Ha BMOpauMio NpefHasHayeHa A1 NPOBEPKN B OTAE/bHO-
CTV NoBeAeHNs 3NEKTPUYECKNX W INEKTPOHHbLIX YCTPOMCTB C HEGOMLLLUMMK MaccamMu, CPaBHUMbIMW C 3/1eK-
TPUYECKMMN N 3/1EKTPOHHBLIMW YCTPOACTBaMK, OObIYHO BXOAALWMMK B COCTaB aBTOMOOWAA, BKIYas ane-
MEHTbI MOHTaxa, UCNosib3yeMble Ha 6GaTapeiHbix 610kax uan 6aTapeliHbix cuctemax (cM. 8.3.3) (aaHHoe
ncnbiTaHne cooTeBeTcTBYOT MCO 16750-3 Ana cnyvyas MOHTaxa Ha NnofpeccopeHHbIX maccax (Ky30B aBTO-
Mo6wuns)).

[laHHOMY ncnbiTaHuio nogeepratoT 6atapeiiHbie 610kv 1 6aTapeiiHble CUCTEMBI.

MpumedyaHue - [laHHOE UCNbITAHUE [IOKET GblTb MPOBEAEHO C UCMOMb30BAHNEM NOACUCTEMbI 6aTa-
peiiHoro 6noka (cm. 5.1).

8.3.2 VcnbiTaHue Ha Bubpauuto. Yactb 1. BaTapeliHblii 610k N 6atapeiiHas cucteMa

8.3.2.1 MeToauka ncnboiTaHunsa

McnbiTaHne fomkHbl 6bITb NpoBefeHo B cooTBeTcTBUM ¢ M3K 60068-2-64 (Tabnuubl 20 - 23)
WN B COOTBETCTBUM C PEXMMOM WUCNbITAHWUIA, onpegenieHHbIM NOCTaBLLMKOM U 4OCTOBEPHO BOCMPOM3BOAS-
MM ycn0oBus paboTbl B TPAHCMOPTHOM CpeAcTBe.

VMcxoaHble napameTpbl UCMbITAHUA NpUMeHUMbl AN DUT, CKOHCTPYMPOBaHHbLIX A/1 MOHTaxa Ha
noApeccopeHHble Macchl (Ky30B) aBTomobuns. DUT gomkeH 6biTb YCTAHOBMIEH Ha BUOPOCTEH B TOM Xe
NosI0XeHNW, B KOTOPOM OH Haxo4uTcsa Ha aBTomobune, u B cooTBeTcTBUN ¢ MIK 60068-2-47.
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McnbiTaHne Ha BMGpauuio AO/MKHO ObiTb MPOBEAEHO MocnefoBaTeNlbHO MO KaxAoW M3 Tpex npo-
CTpaHCTBEHHbIX Oceil. B Tom cniyyae, ecnu nHoe He onpefesieHo cornalleHmemMm Mexagy nocTasLUMKOM U 3a-
Ka34yMKOM. HauyMHaTb UCMbITaHWe cnefyeT ¢ BEPTUKaNbHbIX KonebaHwin Z. nepexofsa 3aTem K konebaHnam B
ronepeyHom Hanpas/sieHUn Y. 1 B 3aBepLUeHre - B MPOoA0/IbHOM HanpasneHmun X.

MexaHuuyeckne Harpysku, geiicTeytolmne Ha DUT. onpefensitoT yCKOPEHMEM CyyaliHoro xapakrepa:
XapakTep npouecca nMmeeT PyHKLUMI0 BpeMeHU, obLias Npoao/HKMTENbHOCTb UCMbITAHWSA NO KaXA0N M3 npo-
CTpaHCTBEHHbIX KoopauHat coctasBnseT 21 4. MpoAo/mKMTENbHOCTb TaKoro UCMbITaHUS MOXET 6bITb COKpa-
leHa Ao 15 4 B TOM cnyyae, ec/v npoueaype ucnoiTaHnsa nogsepratoT ABa naeHTuYHbix DUT, nnmn go 12 y,
eCny UCNbITaHNIo MoABepratT TpU nAeHTMYHbIX DUT. [lns atoro ciydyas onpegenieH OAvH UChbITaTe bHbI
cnekTp YacTtoT oT 5 My Ao 200 My No Kaxaol M3 NPOCTPAHCTBEHHbLIX OCEil, Kak 3afaHHas PSD gns peryns-
Topa BMGpaLmm (P50_BepTukanbHas_r, P50_ropu3oHTanbHaa_nonepeyHas_y,
P80_ropusoHTanbHas_npogonbHas_X) B cooTBeTcTBMM € Tabnunuamu 20 - 23 u pucyHkom 11. B Tom cny-
yaB. ecn DUT npepgHasHavyeH A1s yCTaHOBKW MOA NOJSIOM NacCaxXupcKoro nomelleHus asTomobuns, on-
XeH OblTb MCMNOMb30BaH YMeHbLUEHHbI cnekTp P50_ropu3oHTasnbHas_nonepeyvHas_Ynoj naccaxupckum
noMeLleHnemM B COOTBETCTBUM C Tabnuueit 22. B cnyyae Nto6biX COMHEHWUIA, MOCTABLYMK M 3aKa3umK AO/MKHbI
corniacoBatb, Kakol pexum «nonepeyvHas Y» AOo/KeH ObiTb NCMNOMb30BaH.

Tab6bnnya20 — 3HayeHusa gna P80_ropusoHTanbHasas_npoaonbHas_X

YactoTa. 'y PSD. gq'/T'y PSD. (WcW u
5 0.0125 1.2
10 0,03 2.89
20 0.03 2.89
200 0.00025 0.02
CpepHee KkBaapaTMyeckoe 3HayeHne 0.969g 9.42 m/c2

Tab6nuya?2l— 3HayeHus ana P80_ropusoHTanbHas_nonepevyHas_Y

YacTtora. 'y PSD. tf/l'y, PSD. (m/o'Y'Il'y,
5 0,04 3.85
10 0.04 3.85
20 0.03 2,89
200 0.0008 0.08
CpefHee kBajpaTuyeckoe 3HavyeHue 1.23c 12.07 m/c2

Tabnuuya 22 — 3HayeHnsa gna P30O_ropusoHTasibHas_MonepeyHas_Yraar»Ccancion«rC«» AC»n«

Yacrorta. 'y, PSD. q'/T'y, PSD. (m/cT/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
CpepHee KkBagpaTuyeckoe 3HayeHue 0.95¢q 9.32 m/c2

Tab6nuuya 23 — 3HavyeHusa ana P80_BepTukanbHas_r

Yacrora. Iy PSD. u-/y, PSD. (rarcmiry
5 0.05 481
10 0.06 5.77
20 0.06 5.77
200 0.0008 0.08
CpepHee kBagpaTuyeckoe 3HavyeHune 1.44p 1413 m
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X — dactoTa, Y, Y1 — cnekTtpasbHas NAOTHOCTb MOLWHOCTU, A2lY; Y2 — cnekTpasibHas nnot-
HOCTb MowHocTK. (M/cMTy; 1— P50_ropusoHTanbHas_npoaonbHasa_X;
2 — P50 _ropl-130utansMan_nornepeyHas_Yres 3 — P50_ropu3oHTansHas_nonepe™»aa_y;, 4 —
PB0_BepTuKanbHasa_2

MpumeuyuaHne - Maccbl MOHTUPYKOTCA Ha Ky30Be aBTOMOGUNSA.
PucyHok 11 — Cnektpbl PSD gns nogpeccopeHHbIX Macc

Mpwn ncnbiTaHun HeO6XO,CI,VIMO obecneuuntb CO6I'I}O,quVIe cnefyrwuwmnx KOHTPOJIbHbIX NapamMeTpoB:

- fonycTtumas NorpeLHocTb Mo yacTtoTe (1,25 +£ 0.25) Iy,
- BHYTPEHHWIA gnana3oH gonycka (ypoBeHb npeaynpexaeHns) + 34b;
- BHYTPEHHWIi Anana3oH gonycka (YypoBeHb OTK/IOUYEHUS) +64ab

CunTaloT, 4TO OAHO M3 Hanbosee 3HAUYMMbIX BO3AENCTBUI Ha KOHCTPYKUUo 6aTapeliHoro 610ka um
6aTapeiiHoil cucTemMbl B Te4eHne cpoka Cnyx0bbl okasbiBaeT Temnepatypa. Mo 310l npuymHe ncnbiTaHue Ha
BMGpauuio (LMKIbl BUGPALMOHHBLIX BO3AECTBUIA NO KaK4OW M3 NPOCTPAHCTBEHHbLIX Oceil) 6aTapeliHoro 610-
ka nnn 6atapeiiHoli cMCTeMbl JO/MKHO OblTb HA/IOXKEHO HA NMepeMeHHbIli TeMnepaTypHblii PeXMm B COOTBET-
CTBMM C Tabnuueli 24.

Tab6nuya 24 — VI3MeHeHVe TemMnepaTypbl OKpyXatoleli cpefibl Mo BPEMEHW B 3aBUCMMOCTH OT
NPOAC/KUTENBHOCTU UCTbITAHWNI

Bpewma 51 criyyas ogHo-  Bpewmsa a1 criyyas ogHo- Bpewms gna ciyyas ogHo- Temneparypa
ro MCMbITbIBAEMOro 06- BPEMEHHOT0 UCTbITaH!s BPEMEHHOr0 UCTIbITaHNA UCMbITaHWIA
pasua. MUH [ABYyX 06pasLoB, MUH Tpex 06pasLoB, MAH
0 0 0
105 75 60 Tuwi
420 300 240 Tow
525 375 300 T/oam
700 500 400 Tet
1085 775 620 Tt
1260 900 720 T/oom
1=21y 1= 15y 1= 12y —

3HayeHus Temnepatyp Ty 1M TTa A0/KHbI GbiTb COrlacoBaHbl MeXAy nocTasliMKoM GaTapeiiHoro
6n0Ka nnn 6aTapeiiHoin cucTembl U 3aKka3uymkoMm. Bo BCeX MHBIX CydYasx 3HAYeHUs yKasaHHbIX TemnepaTyp
[O/MKHblI COCTaBAATb Mn*i= MMHYC 40 'C. Tta* =75 'C.

Mepep ucnbiTaHnem Ha BUbpauuio Ao/mkHa 6bITb M3MepeHa emMkocTb DUT nocpefcTBom nposeje-
HUA aByX SC B COOTBETCTBUM C 6.2, MOC/IE Yero HenocpeAcTBEHHO nepes HavyasoM WCMbITaHWsA Heo6Xo04MMOo
posect SOC a0 ypoBHA 50 % pa3psafoM UHTEHCUBHOCTLIO 1C.

Mocne ncnbiTaHus Ha BMOpauuio foshkHa ObiTb 3MepeHa emkocTb DUT nocpeAcTBoM npoBefeHus
nByx SC B cooTBeTCTBUM C 6.2.

8.3.2.2 TpeboBaHus

Mpun ncnbiTaHun Ha BUGpaUMIO He AO/IXHbI UMEeTb MEeCTO paspbiBbl B LLENsX U NOTEPU 31EKTPUYECKO-
ro KOHTaKTa.
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Paboyee cocToAHME NPW UCMbITAHWUM JO/MKHO NoApasyMeBaTb 3aMKHYTbIE F/1aBHble KOHTAKTOpbI.

DYHKLMOHaNbHBINA CTaTyC AO/HKEH COOTBETCTBOBATbL knaccy A no MCO 16750-1 npu ucnbiTaHuu no
MCO 16750-1, pexum 3.2. B WHbIX pexumax UCNbITaHWUsA (QYHKLMOHA/bHBIA CTaTyC AO/HKEH COOTBETCTBO-
BaTb knaccy C.

B uncno nsmepsieMbix napameTpoB BXOAAT:

- HarnpsbKeHvne Mexay NosioKUTEsIbHbIM U oTpuuartesibHbIM kKnemmamu (Bbisogamu) DUT Ha npoTa-
XEHUWN BCero nepuoja MCnbITaHnA:

- CONpPOTUB/IEHNE U30AALUN Mexay kopnycom DUT 1 nonoxuTesibHbIM 1M OTpULLATENbHbIM Knemma-
MW 10 U NOC/e UCMbITaHUS;

- eMKocTb npu paspsage 1C u TnaT 40 1 nocne ucnbiTaHns (B KaxXAoM c/yvyae eMkocTb 1C BTOpoOro
CTaHAapTHOrO LuKa).

8.3.3 McnbiTaHHO Ha BUGpauunto. YacTb 2. D1eKTpuyeckoe 1 3/ieKTpOHHOe o6opyaoBaHue 6a-
TapeliHoro 610ka unu 6atapeiHoli cucTemsl

8.3.3.1 MeToauka ucnbitaHnsa

VcxogHble napaMeTpbl UCNbITaHMA NPUMeHUMbl A1 OUT. CKOHCTPYMPOBaHHbIX A1 MOHTaXa Ha
nofpeccopeHHble Macchl (Ky30B) TPaHCMOPTHOIO cpeAcTBa.

B Tom cnyuyae, ecnu cneuundmyeckne ycrioBus TPAHCMNOPTHOTO CPeAcTBa WM MOHTAXHOro npo-
CTPaHCTBa He COOTBETCTBYIOT YC/IOBUAM HUXEONUCAHHOW NpoLeaypbl UCMbITAHUS, UCMbITaHWe JO/MKHO ObITb
nposefeHo B cooTBeTcTBUM € MICO 16750-3 v B COOTBETCTBMM C AaHHLIMU, MOMYYEHHLIMU MPU U3Mepe-
HUAX [eCTBYIOLWMUX HA TPAHCMOPTHOM CpeacTBe paboumx Harpy3ok.

MpoBOAAT McNbITaHUE CO CNyYaiHbIM pexuMom Bubpauwuii B cooTBeTcTBMM ¢ MOK 60068-2-64. nc-
nosb3ys NPOAO/MKUTENbHOCTb NEPMOAA UCTIbITAHUS /18 KaXA0N 13 KoopAnHaTHbIX ninockocteid DUT 8 u.

CpepgHee KBagpaTuyeckoe 3HauyeHue YCKOPEHWI JO/MKHO cocTaBnAaTb 27,8 m/c2 pachuk pacnpenene-
Hua PSD no yactoTe konebaHnin NprBoAeH Ha pucyHke 12 n B Tabnuue 25.

Tab6nuuya 25— 3HayeHuss anss PSD 1 yacToTbl

Yacrora. 'y, PSD. (M/c*)*/Ty
10 20
55 6.5
180 0.25
300 0.25
360 0.14
1000 0.14
2000 0.14

PucyHok 12 — PacnpegeneHue PSD no yactoTe konebaHuii

8.3.3.2 TpeboBaHus
Mpy MCNbITaHNW Ha BUGpPaLMIO HE AO/MKHbI UMETb MECTO pa3pbiBbl B LEMSAX U NOTEPU 3N1EKTPUYECKO-

ro KOHTaKTa.
DYHKLMOHaNbHBIA CTaTyC A0/HKEH cooTBeTCcTBOBaTh knaccy A no MCO 16750-1 npu mncnbiTaHuy B

cooTtBeTcTBMU ¢ UICO 16750-1, pexum 3.2. B UHbIX pexrMax UCMbITaHUsi OyHKLMOHA/bHBIA CTATyC AOJ/IKEH
cooTBeTCcTBOBAaTH knaccy C.

35



FOCT P NCO 12405-1—2013

8.4 MexaHun4yeckuii yaap

8.4.1 Llenn ncneltaHusa

[laHHOe ucnbiTaHne NPUMEHSIOT K 6aTapeliHbiM 610KaM unn 6atapeiiHbiM cucTtemam, npegHasHa-
YeHHbIM A1 XECTKOW YCTaHOBKMN Ha Ky30Be TPaHCMOPTHOro CpefcTBa Uan Ha ero pame.

[laHHble BMAbl HarpyskM NpoucxodsT, Hanpumep, Npu nepeesge yepes 60PAIOPHbIA KAMEHb Ha Bbl-
COKOW ckopoCcTW. OCHOBHbIE HEWCNPaBHOCTU, BbIAB/AAEMble MPU 3TOM MCMbITAHUK, 3TO MexaHuyeckue no-
BPEXAEHNS KOMMNOHEHTOB, BbI3BaHHbIE BbICOKUMU 3HAYEHUSIMU YCKOPEHUA.

[laHHOMY ncnblTaHUio nogBepratoT 6atapeiiHbie 610k1 1 6aTapeiiHble CUCTEMBI.

MpumeuaHwue - [laHHOE UCMbITAHNE MOXET GbITb NPOBEAEHO C UCNO/Ib30BaHWEM NoAcUcTeMbl 6aTa-
peiiHoro 6n0ka (cMm. 5.1).

8.4.2 MeToguKa UcnbiTaHnsa

McnbiTaHne fomkHbl 6bITb NpoBeAeHo B cooTBeTcTBUM ¢ MICO 16750-3 1 Tabnuuein 26. unu B cooT-
BETCTBUM C PEXMMOM UCMbITAHWIA, ONpeseseHHbIM NOCTaBLMKOM U CKOOPAMHUPOBAHHLIM C MPUMEHEHUEM B
aBTomobune.

Tab6nunya 26 — VcnbiTaHne Ha MexaHuyecknin yaap. MapameTpbl

MapameTp TpebosaHus

Pa6ounii pexum DUT Pexum 3.2
(cm. NCO 16750-1)
dopma nmnynbca MonycnHyconaanbHbIi
YckopeHne 500 m/c2
MpoAoMKUTENBHOCTL 6 mc
Temnepartypa TrooT
Yucno yaapos 10 B KaX40M HanpasneHum
UCMbITaHNA

YcKopeHus, BO3HUKaoLWMe Nnpu UCMbITaHUM B pesyfbTarte yAapa, AO/DKHbI UMETb Ty Xe HanpabfieH-
HOCTb. KOTOpas MMeeT MecTo Ha aBToMobwie npu akcnayataunn. Ecnu HanpasneHve AeicTBUS HEN3BecCT-
Ho. DUT fosmkeH 6bITb UCMbITaH B LUECTU NPOCTPAHCTBEHHBIX HANPaBeHUsX.

Mepeq ncnbITaHUAMU Ha MexaHW4eckuin yaap fo/mkHa ObiTb n3mepeHa emkocTb DUT nocpefAcTsom
nposegeHus AByx SC no 6.2. Mepeg HavyanoMm pexuma UcnbiTaHUiA HeobxoanmMo foBecTn SOC A0 YpPOBHSA
50 % pa3psfoM MHTeHCUBHOCTLIO 1C.

Pabounii pexum ucnbiTaHna npegnonaraet HenpepbiBHOE HabnofeHve 3a napameTpamy Temnepa-
TYpbl U HANPSXKEHMS BO BCEX AOCTYMNHbIX TOYKaxX U3MepeHuin DUT.

Mocne ncnbiTaHuii Ha BUGPaLMio fomKHA OblTb M3MepeHa emkocTb DUT nocpefcTBoM npoBefeHus
aByx SC no 6.2.

8.4.3 TpeboBaHus

dyHKUMOHaNbHbIN CTaTyC AO/MKEH COOTBETCTBOBATL kiaccy A no MCO 16750-1.

B uncno nsmepsieMbix napaMmeTpoB BXOAAT:

- Temnepatypa u HanpskeHne BO BCeX AOCTYMHbIX TOUKax namepenuii DUT Bo Bpems UCMbITaHNA:

- cOonpoTMBAEHME n3onauuyu Mexay kopnycom DUT 1 nonoxuTenbHbIM Y OTpULaTeNbHbIM KieMMa-
MW [0 1 noc/ie UCNbITaHus;

- eMKocTb npu paspsge 1C n TT0T 40 1 nocne ucnbiTaHusa (B KaXaom criyyae emkocTb 1C BTOpoOro
CTaHAAapTHOro LMKna).

9 lcnbITaHUst Ha NOBeAEHME NPU HENPaBWU/IbHON SKCM/TyaTalmm

9.1 O6was nHpopmayms

9.1.1 CTeneHb 3apAXEHHOCTU

XoTs 6atapeiiHble 610k WK 6aTapeiiHble CUCTEMbI BbICOKOMOLLHOTO NMPUMEHEHNST MOTYT CUMTaTbCs
NMOJIHOCTbIO 3apsikeHHbIMK npu SOC 80 %, MchbITaHUA Ha HenpasW/IbHYIO 3KCnyaTtauuio cnegyert nposo-
antb npu SOC 100 %, ecnu crneymasnbHO 419 KOHKPETHOrO c/iyyast He npeanucaHo UHoe.

9.1.2 NpepBapuTeNbHOE KOHAMLWOHMPOBaHNE

Ecnu cneunanbHo 4151 KOHKPETHOrO Cayyasi He NpegnucaHo UHoe, NPy UCMbITAHUAX AO/KHbI ObITb
BbINOJ/IHEHbI CNeaytoLme YyCnoBus:

- UCMbITaHWA NMPOBOAAT Npu Ticof;

- DUT umeeT HopMasbHyo pabouyto Temneparypy;
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- ecnu baTtapeliHas cucTemMa BK/IOHYAET CUCTEMY KOHTPO/S TeMMepaTtypbl, OHa JO/KHA ObiTb pabo-
TOCnoco6Ha.

- ecnun ansa paboTbl HEOOXOANMbI CPeACTBa OXNaXKAEHUS, OHU OO/KHbI ObITb B HA/IMUUK.

9.1.3 TpoAOo/MKNTENBHOCTb UCMbITAHWIA

Mocne kaxaoro ucnbiTaHus Heob6xoaumo HabnwgeHve 3a DUT B TeueHue 1 4. O Tex Mop. noka
TemnepaTypa He CHU3NUTCA Hke 50 °C uam fo Toro MOMeHTa, Korga ucHesHeT onacHoCTb OXora.

9.2 3awmTta oT KOPOTKOrO 3aMblKaHuUA

9.2.1 Llenb ncneiTaHunsa

Llenbio ncnbiTaHWsA Ha 3awuTy OT KOPOTKOrO 3aMblKaHUA ABASETCS Nnposepka (hYHKLMOHUPOBaHWSA
yCTPOICTBA 3alynTbl OT KOPOTKOrO 3aMblkaHus. [laHHOe YCTPOCTBO AO0/MKHO NpepbiBaTb TOK KOPOTKOroO 3a-
MblKaHWA 4715 NpeAoTBpaLLeHns cepbe3HbIX NOCAeACTBUI BO34eNCTBMA 3TOro Toka Ha DUT.

[aHHOMY McnbITaHWIO NoABepratoT 6aTapeliHble 610k 1 6aTapeiiHblie CUCTeMbI.

9.2.2 MNpoueaypa ucnbiTaHnsa

DUT pfonkHoO vMeTb TemnepaTypy T . O6blTb MNOMHOCTbIO 3apPSXXEHHbIM U €0 COCTOSHWUE A0J/IXKHO
COOTBETCTBOBAaTb HOPMaslbHOMY paboyemy pexunmMy (KOHTakTopbl 3aMKHYTbI, CUCTEMbI KOHTpPosMpyeT BCU).
[lnfa co3gaHns NosIHOro KOPOTKOrO 3aMblkaHWs AO/MKEH OblTb MCMO/Ib30BaH NPOBOAHUK C COOTBETCTBYHOLLMMM

pasmMepamu, umetowmii conpotueneHve 100" MOM. [pOBOAHVK AO/KEH 06ECMEYNTb COeAMHEHMEe Nosto-

COB 3a Bpemsl He 6onee 1c Ha Bpems ANNTENbHOCTbIO 10 MWH. MM OO MOMEHTA, Korja WHble co6bITuS,
Hanpumep, pacniasfieHne KOMMOHEHTOB, He MPepBYT UCMbITaHWe. VcnbiTaHne AO/MKHO 6biThb NPOBEAEHO C
paboTalLLyM NHTETPUPOBAaHHBLIM MACCUBHbLIM U aKTUBHbLIM YCTPONCTBOM 3aLLMThbl MO TOKY.

Mocne Toro, kak DUT 6yaeT npuBeAeHO B COCTOSIHME KOPOTKOTO 3aMblKaHMS, Kak OnuMcaHo Bbille,
HabnloaeHVe 3a HAM crieyeT OCYLLEeCcTBASATb B TeueHne 2 u.

Bo Bpemsi npoBefeHns ncnoitaHus Bce pyHkuny DUT gomkHbl 6bITh A4EACTBYIOWMMM, KakK 3TO npeg-
nMcaHo KOHCTpyKuuei. B cnyyae 6atapeliHoro 6/10ka, yCTPOWCTBO 3alUnTbl OT Neperpy3kn no Toky, Hanpu-
Mep. MfaBkue NpefoxpaHuTeNu, AOMKHbI NpPepbiBaTb TOK KOPOTKOro 3aMblkaHus. B cnyyae 6aTtapeiiHoli cu-
CTeMbl TOK KOPOTKOro 3aMblKaHMsA AO/KHO MpepbiBaTh YCTPOMWCTBO 3aluThl OT Neperpysku no ToKy, Hanpu-
Mep. NaBKMMU NPefoXpaHUTENS MU, /U aBTOMATUYeCKoe pasbeHEHNE TNTaBHbIX KOHTAKTOPOB.

Bbi6opka gaHHbIX, 0CO6EHHO AN HanpshkeHus n Toka DUT, gomkHa ObiTh BbIMOSIHEHA C AOCTATOY-
HOli YyacToTol guckpeTusauumm), Hanpumep 0.1 MC. 47151 OLLEHKN (DYHKLMN OTCEUKM MO TOKY U AEeNCTBUTESNbHbIX
NMUKOBBIX 3HAYEHWIA TOKa KOPOTKOrO 3aMblKaHUs.

9.2.3 TpeboBaHus

B uncno namepsiemMbix napaMeTpoOB BXOASAT:

- Temnepatypa, HanpsbkeHve n Tok DUT B doyHKLMN BpemMeHu;

- CONpPOTUB/IEHME U30NSALMU MeXAy kopnycoMm DUT 1 NOMOXMTENbHON U OTpULaTENLHOW KneMMamm
[0 1 nocne ncnbiTaHus.

9.3 3awuTta oT nepesapsagku

9.3.1 Llenb ncnbelitaHma

Llenbio ucnbiTaHMs 3awuTbl OT Nepe3apsifki SBNSeTCA npoBepka cpabaTbiBaHWA 3alUTHON (PyHK-
uvn. flaHHasa yHKUMA npepbiBaeT TOK Npu ype3mepHol 3apsagke Ansa 3awmTbel DUT oT Nto6bix cepbesHbiX
nocnefcTBuiA, Bbi3BaHHbIX Nepe3apsaKoi.

[JaHHOMY vcnbITaHWo NoABeprarT TONbKO 6aTapeliHble CUCTEMDI.

9.2.2 MNpoueaypa ucnblTaHnsa

DUT ponxeH umeTb Temnepartypy TooT . 6biTb MOMIHOCTbLIO 3apsSHKEHHBIM, U €r0 COCTOSIHWE AO/IXKHO
COOTBETCTBOBAaTb HOpMasibHOMY paboyemy pexuMy (KOHTaKTOpbl 3aMKHYTbl, CUCTEMbl KOHTPOMVPYIOTCA
BCU). VcnbiTaHne f0/mKHO 6biTh NPOBEAEHO C paboTalolyM MHTErpMPOBaHHbIM NACCUBHLIM YCTPOCTBOM
3almMThbl N0 TOKY. AKTVBHOE ynpaBfeHne 3apsgaKoi ncnbiTatenibHoro cteHa f0/MKHO ObiTb OTK/TOYEHO.

DUT poskeH 6biTb 3apsXeH Npu NOCTOAHHOW MHTEHCUBHOCTW 3apsijHOr0 TOKa, 3HayYeHue KOTopoi
cornacylT Mesedy co60i NocTaBLUMK U 3aKa3uuk. PekoMeHayemas MHTEHCMBHOCTb 3apsAa no TOKy COCTaB-
naet 5C.

BepxHuit npefgen nofaBaemMoro Hanps>KeHUs [O/MKEH OblTb YCTAHOB/IEH HA YPOBHE, HE MpeBblLlato-
wem Ha 20 % makcMmanbHoe HanpskeHne 6aTapeiHoi cucTemsl.

3apagky cnefyet npogosnkatb [0 Tex rnop. noka DUT He npepseT npouecc 3apsafku aBTtomaTtnye-
CKUM pa3MblKaHWEM [NaBHbIX KOHTAKTOPOB.

VcnbiTaHne npy ype3MepHoi 3apsgke AO/HKHO ObiTb MpekpawieHo npu JOCTUXeHWW ypoeHA SOC
130 % wnu Temnepatypbl 6onee 55 °C. Mpegensl ana SOC n TemnepaTypbl OTAENbHbIX 3/IEMEHTOB, onpe-
Jensouine oKkoHYaHWe npouecca UCMbITaHWA, MOryT 6bITb COrnacoBaHbl MeXy NocTaBLiMKOM U 3aKa3uu-
KOM.
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C6op v perncTpauyunio gaHHbIX cnegyeT NPofo/MKaTh B TeyeHne 1y nocne npekpawieHns 3apsagaku.

Bo Bpems npoBefeHns ncnbitaHns Bce yHkuun DUT fomkHbl 6bITh 4eACTBYOWMUMU, KakK 3TO npesa-
nMcaHo KoHcTpykuueli. BCU pomkeH npepsatb TOK NpW nepesapsjke aBToMaTWYecKMM pasbefuHeHuem
KOHTaKTOpOB [/19 NPeAoTBpalleHns NocneyoLwmnx cepbesHblX NocneiCTBUNA.

Bbibopka AaHHbIX, 0CO6EHHO ANA HanpsxeHns n Toka DUT. gomkHa 6biTb BbINOIHEHA C AOCTATOY-
HOW YacToToN AnckpeTnsaumun, Hanpumep 100 mMc, ANA OLLEHKM hYHKLMN OTCEUKMN MO TOKY.

9.3.5 TpeboBaHus

B uncno nsmepsembix napameTpos BXOAAT.

- Temnepartypa, HanpsbkeHne v Tok DUT B doyHKUMN BPpEMEHU;

- COMpOTMB/IEHWE U30NsALuUKN Mexay kopnycoMm DUT v nonoxuTtensHol n oTpuuaTenbHoi knemmamm
[0 1 NOC/ie UCTIbITaHUS.

9.4 3awmTta oT YpesMepHoro paspsaga

9.4.1 Uenb ucnoitaHunsa

Llenbto ucnbiTaHnsa 3awmTbl OT Ype3MEPHOro paspsfa ABAseTca nposepka cpabaTbiBaHWA 3aLuuT-
HOM pyHKUMK. [laHHaa yHKUWUA NpepbiBaeT TOK Npu YpesMepHoM paspsge Ans 3awuTsl DUT oT nobbix ce-
pbe3HbIX MOCNEACTBUIA, BbI3BaHHbIX YpE3MEPHbLIM Pa3psLoM.

[laHHOMY ncnbITaHUIO NofBepratT TONbKO 6aTapeiiHble CUCTEMbI.

9.4.2 Mpoueaypa ucnbiTaHus

DUT pomkHO nmeTb Temnepatypy T,00m, ObiTb MO/THOCTbIO 3apPSXXEHHbIM U €r0 COCTOSIHUE [0/KHO
COOTBETCTBOBATb HOPMasibHOMY paboyemy pexuMmy (KOHTaKTOpbl 3aMKHYTbl, CMCTEMbl KOHTPOMPYTCA
BCU). VcnbiTaHne [o/mkHbl 6bITb MPOBEAEHO C paboTalWmnM UHTErpUpPOBaHHbIM NacCMBHBIM YCTPOWNCTBOM
3aLWuUTbl N0 TOKY. AKTUBHOE ynpaB/ieHne 3apaaKo ncnbitaTeNbHOro CTeHAa J0/MKHO ObiTh OTKHOYEHO.

BbINONHAIOT CTaHAAPTHBIA pa3pad. Ecnm AOCTUTHYTBI NpefefibHble 3HaYeHUs CTaHA4apTHOro pasps-
fAa. f[OMKEH BbITb MPOAO/IKEH pa3psas MHTEHCUMBHOCTLIO 1C.

Pa3pag cnegyet npogomkatb Ao Tex nop. noka DUT He npepBeT npouecc paspsfa asTomaTuye-
CK/M pa3MblKaHUEM r1aBHbIX KOHTAKTOPOB.

McnbiTaHusa npu ypesmepHom paspsifie L0/DKHbl ObITb NpekpaleHbl BPYYHY Npu nageHun Hanps-
XeHVs [0 YpoBHA 25 % HOMUHAsIbHOrO unu no npotwectsmn 30 MUH Nocne JOCTUXEHUSA HOPMasIbHOro npe-
fena paspsga DUT. lMNpefenbHble 3HAYEHUS HaNpsKeHWs U BPEMEHW, orpaHuyusatoline npofomKuTesb-
HOCTb MCMbITAHWSA Ha 3alMTy OT Ype3MepHOro pa3psaga, MOryT 6blTb COr1acoBaHbl MeXAy NOCTaBLYMKOM W
3aKa3unkom.

MpumMmeuaHuns

1 HoMUHanbHbIM HanpshkeHMeM cuMTaeTCa 3HaYeHWe HanpshkeHus, yCTaHOBIEHHOTO NOCTaBLYMKOM B KayecTBe
peKoMeHA0BaHHOro paboyero HanpsHxeHns cBoell 6atapeliHoi cucTemsl.

2 3HavyeHue HanpsXxeHusa 3aBUCUT OT SI'IeKTPOXVIMVILIeCKOVI OCHOBbI, YnCNa OTAE/IbHbIX aKKyMy/nATOPOB U nNopAaa-
Ka uX coegmnHeHus.

Bo Bpems npoBefeHns ncnbiTaHna Bce yHkuun DUT fomKHbI 6biTh 4eACTBYOWMUMU, KakK 3TO npesa-
nMcaHo KoHcTpykumeli. BCU gomkeH npepBaTb TOK NPV Ype3MepHOM paspsije aBToMaTuyeckuMm pasbeam-
HEeHVeM KOHTaKTOpOB A5 NpefoTBpalLeHns NocneyoLwmnx cepbe3HbiX NocneacTBUiA.

Bbibopka AaHHbIX, 0CO6EeHHO ANA HanpsxeHns n Toka OUT. go/mkHa ObiTb BbINOIHEHA C AOCTaTOY-
HOW YacToToN AnckpeTnsaumn, Hanpumep 100 mMc, ANA OLLEHKN hYHKLMN OTCEUKMN MO TOKY.

9.4.3 TpeboBaHus

B uncno nsmepsembix napameTpos BXOAAT:

- Temnepatypa, HanpsbkeHne v Tok DUT B doyHKUMN BpEMEHU;

- COMpOTMB/EHWE M30nsLuMKM Mexay kopnycoMm DUT 1 nonoxuTenbHOi u oTpuuaTesnbHol knemMamm
[0 1 nocsie UCnblTaHus.
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MpunoxeHune A
(cnpaBo4HOE)

0630p TMNOBbLIX CXeM GaTapeliHbIX 6/10KOB, 6aTapeHbIX CUCTEM
M nporpaMmm mx ncnbITaHWi
A.1 O6uwme nonoxeHns
HacToswee npunoxeHve onNucbiBaeT pasimuus Mexay 6atapeiiHbiMn 61okamv u 6aTapeiiHbiMu cu-

cTemamu. MNpUIoXeHNe CoOaEPXNT PEKOMEHAALMUN O NPUMEHEHUN TEX WM UHbIX UCNbITaHW ana 6aTtapeii-
HbIX 6/10KOB 1 6aTapeiHbIX CUCTEM.
A.2 BaTapeliHblii 610K

PucyHok A.1 nokasbiBaeT TUMOBYH cXeMy 6aTapeiiHoro 6/10ka.

1- aneKTpKTHECKMNE Lienn HanpsxeHus knacca B (coegmHutenu, npefoxpaHnutenu, nposoja): 2 - BbIBOAbI Hanps-
XeHusa knacca B; 3 - BbIBOAbI HanpshkeHus knacca A; 4 - 6510k 6aTapeit: 5 - afeKTpoOHHaA cucTeMa akkyMynsiTopos. 6 -
cucTemMa OXNaxAeHUsA 1 BbiBOAbl CUCTEMbI OXTAXAEHUS; 7 - yaaponpouHblii (415 06bIYHBIX YCIOBUI NMPUMEHEHUS)
Koprnyc; B - akkymynstopHas nogc6opka (akkyMynsaTopbl, AaTY4UKU, 3/1€MEHTbI CUCTEMbl OXNaxAeHus); 9 - cepBUCHOE
YCTPOWCTBO OTK/IIOUEHUSA: a - BXOA; b- BbIXOA

PucyHok A.1 — Tunosas cxema 6atapeiiHoro 6s10ka

BatapeliHbili 610K NpeacTaBnseT coboi YCTPONCTBO HAKOMEHUS 3HEpruu, KOTopoe BKI4YaeT oT-
AefbHble akKyMy/IAaTopbl WK akKyMynsiTOPHble NOAC6GOPKU, CO CBOEN 3/IEKTPOHHOI cMCTeMOI, NpoBoAsiLLni
KOHTYP, OTHOCSILLMIACS K Knaccy HanpshkeHusi B. ¢ ycTpoiicTBOM 3awuThbl MO TOKy. BatapeiiHblii 610K BK/LO-
yaeT 3/1IeKTpocoeauHNTEeNn U nHTepdelic Ans NOAK/IYEHNST CUCTEMbI OXNaXAeHus. B 6atapeliHblii 610K
TaKkKe BXOAUT AOMNOMHWTENbHbIA MPOBOAAWMIA KOHTYP HanpshkeHus knacca A U BHellHee cCOeAuHeHue c
3TUM KOHTYPOM. MPOBOASALLMIA KOHTYP Mog HanpshkeHne knacca B 6atapeiiHoro 6/10ka MOXeT BK/IYaTb KOH-
TaKTOpbl W YCTPOWCTBO PYYHOro OTK/IOUEHNS (CepBUCHOE OTK/IoUeHne). Bce KOMNOHeHTbLI 6aTapeiiHoro 610-
Ka. Kak NnpaBu/1o, pasMeLLalT B yAaponpoUYHOM (415 06bIYHbIX YC/TOBUIA NPUMeHeHus) kopnyce.

A.3 BartapeiiHas cuctema

A.3.1 baTapeiiHasd cuctema c UHTerpmpoBaHHbiMm BCU

PucyHok A.2 nokasbiBaeT TUMNOBYHO CXeMy GaTapeiiHoli CMCTeMbI C MHTErpupoBaHHbIM BCU
1 2 3

/1

Y I

7
1- anekTpuyeckue Lienu HanpsxeHWs knacca B (coeguHuTenu, npefoxpaHutenu, nposoda): 2 - BbIBOAbI Hanps-
XeHusa knacca B; 3 - BbIBOAbI HanpsxeHus knacca A; 4 - 6atapeiiHasa cuctema; 5 - BCU; 6 - anekTpoHHas cuctema ak-
KYMYNATOPOB; 7 - CUCTEMA OXNaxeHWs W BbIBOAbI CUCTEMbI OXNaXAEeHUs (B OTAE/bHbIX CAy4Yasx): 8 - yAaponpouyHbIii
(&na 06blUHbIX YCNOBUIA NPYMEHEHNS) Kopnyc; 9 -akkyMynaTopHasi nogc6opka (akkymynsiTopbl, AaTUYMKU, 3MIEMEHTbI CU-
cTembl oxnaxgeHnus); 10- cepBUCHOe YyCTPONCTBO OTK/OUEHNS; a - BXxoA; b - Bbixoj,

PucyHok A2 — TunoBas cxema b6aTtapeiHoli cucTemMbl C UHTErpMpoBaHHbiM BCU
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BaTapeiiHasa cuctema npegcrtaBnsert coboli YCTPONCTBO HaKOMMEHWS 3Hepruu, KOTopoe BkovaeT
oTAe/IbHbIe aKKyMynsATopbl WK akKyMynsTOpHble NMOACOGOPKU, CO CBOEl 3/1IeKTPOHHON cuctemoit. BCU. npo-
BOASALLMIA KOHTYP, OTHOCALMIACA K KNaccy HanpshkeHus B. ¢ KOHTakTopamy 1 yCTPOCTBOM 3aluThbl MO TOKY.
BatapeliHblii 610K BK/THOYAET 3/1eKTPOCOEAVHUTENN U MHTepdeic 418 NOAK/TIUYEHNA CUCTEMbl OX/TaXeHUS.
B 6aTtapeiiHbllii 610K Takke BXOAUT AOMNOMHUTENbHbIA NPOBOASALLNI KOHTYP HanpsxeHus knacca A v BHeL-
Hee coefiMHeHNe ¢ 3TUM KOHTYpOM. MNpoBOAALLMI KOHTYP NOJ HanpshxeHue knacca B moxeT BkIuYaTb KOH-
TakTopbl U YCTPOCTBO PYYHOro OTK/KOUEHUS (CEPBUCHOE OTKKOYEHME). Bce KOMMNOHEHTLI 6aTapeiHoro 6s10-
Ka. Kak npaBuno, pasMeLlaloT B yAaponpoyHOM (AN 0OblYHbIX YCMIOBWIA NPpUMEHEHUs) kopnyce. B gaHHOM
npumepe BCU nHTerpMpoBaH BHYTPb YAApPOMpPOYHOro (4158 06bIYHbIX YC/IOBUIA MPYMEHEHWs) Kopryca 1 co-
eVHEH C KaHanaMu NoCTynseHnss nHpopMaumn o YHKLMOHAIbHbIX NapaMeTpax U COCTOsAHMM 6aTapeiiHo-
ro 6510ka.

A.3.2 baTtapeiiHaa cuctema Cc BHEWHMM pacnonoxeHnem BCU

PucyHok A.3 nokasbiBaeT TUNOBYH cxeMy 6aTapeliHoli CUCTeMbl C BHELLIHUM pacnosioxeHnem BCU.

1 2 3 4

1- 3nekTpuueckue LU HanpsbkeHus knacca B (coeAuHuTenu, npefoxpaHuTenu, npoBoga); 2 - BbIBOAbI
HanpshxeHus knacca B; 3 - BbiBoAbl HanpshxeHust knacca A; 4 - 6aTapeliHas cuctema; 5 - BCU; 6 - anekTpoHHas cu-
cTeMa akkyMynsaTopoB; 7 - cUcCTeMa OXaXAEHUS 1 BbIBOAbI CUCTEMbI OXNaxXAeHus (B OTAENbHbIX cryvasx); 8 - yaapo-
NPOYHbIV (815 06bIYHBIX YCIOBWI MPUMEHEHNS) KOPNYC; 9 -aKKyMynsaTopHasa noac6opka (akkyMynaTopbl, AaTYUKK, 3ne-
MEHTbI CUCTEMbI OxNlaxaeHus); 10- cepBUCHOE YCTPOWCTBO OTKAOYeHUs; 11 - GaTapeliHblii 6110K; a- BXof; b- BbIXOA.

PucyHok A.3 — Tunoas cxema b6aTapeiiHoi cuctTembl
C BHELLUHVM pacnosioxeHnem BCU.

BaTapeiiHasa cuctema npegcTtaBnset co60ii YCTPONCTBO HAKOMJIEHUA 3HEepPrum, KoTopoe BkIovaeT
oTAe/IbHbIe akKyMynsATopbl WK akKyMynsiTOpHble NMOACO60PKU, CO CBOEl 3/1IeKTPOHHON cuctemoii. BCU. npo-
BOASALLMIA KOHTYP, OTHOCALLMIACA K KNaccy HanpshkeHus B. ¢ KOHTaKTOpamMu 1 yCTPOCTBOM 3aliuThbl MO TOKY.
BatapeliHblii 610K BK/IOUAET 3/1€KTPOCOEAVHUTENN U MHTepdeic 41A NOAKIIUYEHNA CUCTEMbl OX/TaX4eHUs.
B 6aTapeliHblii 610K Takke BXOAUT AONOMHUTE NbHbIA NPOBOASALLNIA KOHTYP HanpsxeHus knacca A v BHeLl-
Hee coefiVHEHUe C 3TUM KOHTYpoM. MpoBOAALLMIA KOHTYP HanpshkeHus knacca B moxeT BkiouyaTb yCTpPoOW-
CTBO PYYHOro OTK/IOYEHUS (CEpPBUCHOE OTK/OYEHMe). Bce KOMMOHeHTbI 6atapeliHoro 6/10ka, kKak npasuo,
pa3meLialT B yAaponpoyHOM (415 0ObIYHbIX YCNOBWUI MpuMeHeHus) kopnyce. B gaHHom npumepe BCU
HaxoAWTCA BHE yAapOonpoYHOro (415 06blYHbIX YCNOBUI NPUMEHEHUS) KOPNyca 1 COeVHEH C KaHanamu no-
CTyNeHnsa nHdopmaLum o YHKLMOHAIbHBLIX NapaMeTpax 1 cocTossHuKn 6aTapeliHoro 610ka.

A.4 O6wunin 0630p UCMbITAHNUIA

B Tabnuue A.1 npuBeaeHbl pekoMeHAyeMbIe BUAbI UCTIbITAHWIA Ha K&XKAOM U3 YPOBHEIA.
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Tab6nuya A.1— Ha3HauyeHue ncnbiTaHUii 6aTapeliHbix 6/10KOB 1 6aTapeiiHbiX cuctem

3KcnnyaTalyMoHHble XxapakTepucTukn HapexHocTb
Bugsl  uc o] ] & .
Aet : 2 & 3¢ s8i o, X <
MbITaHWN i g o S E g § =
a g X >0 Ifi ® =
£ I s SN 8 > o
;‘ ™ Q X =® 3
Z L o C o X < n ©
S © a 3 S o o
=z 5 © (= o~ 8 T
2 o s E =%
= 2z O 2 B o © [
= Ed ¢ O =T i s 8 = 9 o Z
o O < O < x = I S
SEF 0Ofp & % S| o o 8 s =
59 T o g @s T cgo w 5= § I ©
Qo Ta o O s I = E § ST o
22 55h 63585 4 ig g ¢
ms =83 C CE=ZXa o8 1 f £ Fa o
BaTtapeiiHasi cuctema (6ata(3eiHblii 610K ¢ MHTerpMpoBaHHbiM BCU)
Cucrtema 3 X 3 X X X X X jd
BatapeiiHaa cuctema (6atapeiiHbiii 6n10ke BHewHum BCU)
Cucrtema X X X X X X X X -
Bnok* ] n - - - — — - X X X

MpumeuaHue - B HacToAwel Tabnuue npuseAeHsl cnegyloune 0603HaqeHuns:
X - ucnbiTaHne NpoBOAAT;

— uUCMbITaHWe He NPOBOAAT,;

U - afjantupoBaHHas/cokpalleHHas npoueaypa,

V - (PyHKUMOHANbHOE UCNbiTaHne npu akTueHom BCU;

W - ucnbiTanne co cpabaTtbiBaHMeM NNaBk1X NpefoxpaHuTeneii.

* BCU oTcyTcTBYeT, BHewHAA BCU He PyHKUMOHUPYET, oxnaxgeHne He PYHKUNOHUPYET, rMaBHbIMU KOHTakK-

TopaMu ynpasnsioT BPYUHYHO.

YaeeneHnBTpU
HenpasWbHO
akcnnayaTauum

)
UpesmMepHsblil paspsag

|

——

“’F}nm e )
N
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Mpunoxexne B
(pexkomeHayemoe)

MprMep TEXHNYECKOTO ONucaHus 6aTaperiHbIX 6/I0KOB U CUCTEM JINTUR-NOHHbIX
aKKyMy/nsiTOPOB B NPOTOKOJIE UCTbITaHWA

Tabnuubl B.1 - B.5 mMoryT 6bITb pacCMOTpPEHbl B Ka4ecTBe NMPUMEPOB A5 NOArOTOBKM NpeAacTasne-
HUSA pes3ynbTaToB MCMbITaHwii. MNpegnaraemble OPMbl NpeAHa3HayYeHbl ANS 3ano/IHEHUSA UCMbITaTeNbHOM
nabopartopueii 1 BKIOYEHNUA B NPOTOKO/bI UCMbITAHUA. B 4ONONHEHWE K 3TOMY, B MPOTOKO/ UCMbITAHWA MO-
ryT ObITb Takke BK/OYEHbI AMarpamma eMKoCcTU B (PYHKUMM paspsga MOCTOSAHHBIM TOKOM NpU pasfnyHbIX
TemnepaTtypax OKpyxawLei cpefbl, a Takke gnarpaMMa MOLLHOCTU B (PYHKUUM paspsga NOCTOAHHbIM TO-
KOM NpW pasfMyHbIX TemnepaTtypax okpyxatwLuiein cpegpl. MNocTasLmk 6aTtapein JO/MKEH NpefocTaBUTb BCHO
Heo6XoAMMYyH HGIOPMALMIO N TEXHUYECKVE AaHHble AN 06ecneyeHns NcnbITaHuii.

Tab6nunya B.1— O6wWue AaHHbIe NOCTaBLLUMKa 6aTapeliHoro 6/10ka/6aTapelimoii cuctemsl

MocTaBLunK

KomnaHuna

Appec

Afpec B UHTEpHeTe
KoHTakTHOe nuuo
damunusa, M. 0T4eCTBO
TenecoH

E-Mail

dakc

Ta6nuya B.2— BatapeiiHblit 6510k/6aTapeliHas cuctema

TWN 3N1EeKTPOXNMUNYECKON OCHOBBI

Toprosoe HavMeHoBaHWe NpPou3BoANTENSA

[arta npon3BogacTtsa

HomuHanbHoe HanpshkeHne 6noka/cuctemsl. B

HomuHanbHaa emkoctb npu 1C. A y

HomuHabHOe HanpskeHve OTAEebLHOrO 3/1eEMEH-

Ta, B

Yucno otaesnbHbIX 3/1eMEHTOB

Yncno noacbopok oTAeNbHbIX 31EMEHTOB

Tun maTepunana karoga

Tun maTepuana aHoaa

Tvn maTepuana cenaparopa

Tun anekTponuta
OTAenbHbIl  AKKyMynsaTopHas Bnok/cuct
akkymynsatop nogc6bopka (Moaynb) emMa

Macca, kr

O6bem, gM3

OnuHa, mm

WnpuHa, Mm

BbicoTa, Mm

[aTa nonyyeHusn 6aTtapeiHoro 6noka/cnuctemMbl 3aka3umkom [Fog-mecsay-uncno!
MepudepuiiHbie yCTPOCTBA U MHCTPYKLMN

BCU Ha: HeT:
YnpassieHne TepMopeXnmMom Oa: HerT:
YcTpoiicTBa 6e3onacHoCTH Ja: HeT:

PyKOBOZCTBO MO 3KCnyaTauum HeT:

X
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Tab6nuya B.3— dononHuTensHoe obopyaoBaHne 6atapeiiHoro 6noka/6aTapeiiHoli cucTeMbl

BCWU OxnaxageHve CoeauHuTenn [pyroe KoHTeliHep toro
Macca, Kr
O6bem, gm3
OnvHa, mm
LLnpurHa, Mm
BbicoTta, MM

MoTpebnexHne
3Hepruu, BT

Tab6nuya B.4 — MNapameTpbl 3Kkcnayatalum 6atapeiHoro 61oka/6arapeiiHoil cucTemsl

3apagka
MeTtop
MpegenbHble 3HaYeHns Temnepartypsbl, °C MWH.: Makc.:
Makc, NpoAO/MKUTENbHBIA TOK 3apaakv. A
Makc, ToK 3apsgku. A. NPOAO/MKUTENLHOCTb, C
Makc, Temnepatypa 6atapeu npu 3apsgke. °C
Makc, HanpseHue npu 3apagke. B

MonHoe onucaHve npoLecca 3apsaaku, BKIYas avarpamMmMy 3apaikv, cneayet npusoauTsb B Npusio-
XEHUW.

Pa3pag
MpepencHble 3HavyeHns Temnepatypsl. °C MUH.: Makc.:
Makc, NpofoMKUTENbHBIA TOK paspsagja. A
Makc, Tok paspsiga [A], NPoAO/HKUTENBHOCTb, C
MwuH. Hanps>xeHne npu paspsage. B
HanpsxeHue otceuku. B

MonHoe onuncaHne TpeboBaHU K NpeAesibHbIM 3HAYEHUSIM TOKa U HanpshKeHUs B 3aBMCMMOCTU OT
SOC u Temnepartypbl B npoLecce paspaga cnefyet NnpusoaUTb B NPUNOXEHUN.
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Tab6nuya B.5— SkcnnyaTaunoHHble XapakTepucTukn 6atapeliHoro 61oka/6aTapeiHoil cMcTeMbl

Tenneparypa npuucrbmaHmsix °C
EmKoCTb, A 4

OHeprus, BTy
YpenbHas aHeprua. BTu/kr

MAnoTHOCTb aHeprun. BT u/n

ConpoTtusrieHue npu pas-
page 0,1c, MOm

ConpoTtusfieHne npu pas-
psage 2 ¢ MOm

ConpoTtueneHune npu pas-
page O c. MOM

ConpoTtueneHune npu pas-
page 18 c. MOm

MowHocTb npu paspsge 0.1
c. Bt

MoluHOCTb npu paspsge
2c. Br

MowHoCcTb Npu paspsge
10c. Bt

MouHocTb npu paspsage
18 c. Bt

ConpoTtusrieHne npu 3apag-
ke 0.1 c. MOm

ConpoTusfieHne npu 3apag-
Ke 2 c. MOMm

ConpoTusrieHne npu 3apssa-
Ke 10 c. MOm

MoOLLHOCTL BOCCTAHOB/IEHUA
3apaga 0.1 c. BT

MOLLHOCTL BOCCTAHOB/IEHUSA
3apsga 2 c, BT

MOLLHOCTb BOCCTAHOBIEHNSA
3apsaga 10c. Bt

HanpsxeHne oTKpbITOro
KOHTYpa. B
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1C:

1C:

1C:

1C:

80 % SOC:

2C.

2C:

2C:

2C:

65 % SOC:

lOC:

tOC:

lOC:

lOC:

50 % SOC:

C MNpu laTan
C P/ Idmat
C P fanum
C lMNpy laram

35 % SOC:

20 % SOC:



MpunoxeHune C
(pekomeHgyemoe)

FOCT P NCO 12405-1—2013

Mpumep ycrnoBuin NPOBeAEHNSA UCTIbITAHNIA

Kak ynoMsiHyTo B 061aCTU NPUMEHEHUA CTaHAapTa, COOTBETCTBYHOLIMIA Habop npoueayp v yCnosuii
UCTbITAHWU MOXET 6bITb BbIGPAH U3 HACTOSILLEr0 CTaHAApPTa Ha OCHOBE A0TOBOPEHHOCTU MEXAY 3aKasuukom

N NOCTaBLLMKOM.

HacTosilee NpUIoXeHWe COAEpPXMT NpUMep ¢ HAGOPOM YC/OBWIA UCMLITAHWIA ANs TeX. KTo npume-

HAEeT HacTosAWwwMi cTtaHgapT (cm. Tabnuyy C.1).

Tab6nuya C.1— lNMpumep NnepeyHs yCNOBUA UCbITAHWIA

VcnbitaHve
7.1 3Heprua n eMKocTb npu Tre™
7.3 MOLLHOCTb 1 BHYTPEHHee ConpoTuBeHne

7.4 MoTtepsa SOC 6e3 Harpysku

7.5 Motepsa SOC npu xpaHeHUn

7.6 MOLLHOCTb NPOKPYUMBAHUA NPU HU3KMX
Temneparypax

7.7 MOLLHOCTb MPOKPYUYMBAHUA MPU BbICOKMUX
TemMneparypax

7.8 SHepreTnyeckasn apHeKTUBHOCTb

7.9 lonroBe4YyHOCTb MO UuKIam

8.1 KoHgeHcauus Bnarv - 3MeHeHusa temne-
patypbl

8.2 TepmoygapHoe unkiMposaHue

8.3 Bubpauus

8.4 MexaHunyecknii yoap

9.2 3aluTa OT KOPOTKOro 3amblKaHns

9.3 3awmra oT nepesapsakm

9.4 3awmTa OT YpesmepHoro paspsga

CreneHb paspsga

Temnepatypa

SOC

TemnepaTtypa

Ycnosusa

Bce ycnosusa oroBopeHb! B 7.5

Temnepatypa

Bce ycnosusa oroBopeHb! B 7.7

Temnepatypa

SOC

CTeneHb paspsiga
CTeneHb 3apsgku

KpuTepwuii OkoHYaHWsA UCMbITaHWiA

Bce ycnosusa oroBopeHs! B 8.1

Bce ycnosus orosopeHsbl B 8.2

Temnepatypa

Bce ycnosus orosopeHsbl B 8.4
Bce ycnosus orosopeHsbl B 9.2
Bce ycnosus orosopeHsb! B 9.3
Bce ycnosus orosopeHsbl B 9.4

1C. tOC
40°C.TIAD.
0 °C npu
50 % SOC
80%. 50%.
20 % npun
Tron

Troat

MwuHyc 18 °C

40 °C. Troor.
0 °C npwn 50
% SOC
80 %. 50 %.
20 % npun
Troct
lenmax
MwuHyc
0.75 ldnec
Kak ykasa-
HO B 7.2.2.7
1K No npo-
LuecTBun
3 mec

| Troor
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MpunoxexHune A
(cnpaBoy4Hoe)

CBefleHNs1 0 COOTBETCTBMU CCbI/IOYHbIX MeXAYyHapoAHbIX CTaHAapTOB
HauMOHa/IbHbIM cTaHgapTam Poccuiickon deagepaumn

Ta6nuua A1

O603Ha4YeHne CCbINIOYHOTo Mexay- CreneHb O603HavYeHne 1 HaMMeHoBaHue
HapogHoro ctaHfapTa COOTBETCTBUSA COOTBETCTBYIOLLEr0 HaLMOHa/IbHOTO CTaH-
Japrta
NCO 6469-1 — A
NCO 6469-3 — f
MCO 16750-1 — A
MNCO 16750-3 — 5
MCO 16750-4 — 5
M3K 60068-2-30—2005 T FOCT P M3K 60068-2-30-2009

McnbiTaHMa Ha BO3AENCTBUSA BHELHUX dhak-
TopoB. YacTtb 2-30. VcnbiTaHua. UcnbiTaHue
Db: BnaxHoe Tenno, uukinyeckoe (12 4y ¢
12-4acoBoW LUK)
M3K 60068-2-47 — n
M3K 60068-2-64 — a2
'COOTBETCTBYHOLMIA HALMOHA/IbHBIV CTaHAAPT OTCYTCTBYET. [l0 ero yTBepXAeHVs] PEKOMEHAYETCA UCMO/b30BaTb
NepeBof, Ha PYCCKUA A3blK AAHHOTO MEXAYHApOAHOTO CTaHAapTa. MepeBoj, AaHHOrO MeXAyHapOAHOro cTaHaapTa
Haxogutcs B PefepasibHoOM MHAIOPMAaLMOHHOM (DOHAE TEXHUYECKMX PerslaMeHTOB U CTaHAaPTOB.

MpunmevyaHune —B HaCTOFILIJ,eVI Taﬁnmu,e MCnosib30BaHO crieaytollee ycsioBHoe 0603HaveHne CTeneHn cooT-

BETCTBYSI CTaHAAPTOB:
- FOT — naeHTWYHbIe CTaHAAPThI.
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Bubnuorpadgus

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

Secondary lithium-ion cells for the propulsion of electric road vehicles -
Part 2: Reliability and abuse testing

USABC U (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

EUCAR (European Council for Automotive Research): Specification of
Test Procedures for Safety Testing of Traction Battery Working Group.
March 2003

EUCAR (European Council for Automotive Research): Specification of
Test Procedures for high voltage hybrid electric vehicle traction batter-
ies: Traction Battery Working Group. April 2004

FreedomCAR: Battery Test Manyal for power-assist Hybrid Electric Ve-
hicles. October 2003

FreedomCAR: Battery technology life verification test manual. February
2005

FreedomCAR. Electrical storage system - Abuse test manual for elec-
tric and hybrid electric vehicle applications. June 2005

Electric and Hybrid Vehicle Rechargeable Energy Storege System
(RESS) Safety and Abuse Testing. November 2009
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