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G424y FEEFE PHEV) EQORMRBBEOERILANHFIATEY . 2018
[CEBETHEMZERT 2L ESASTEMRMNOMSE - ERLOERHSEI/IMEL TL
%,

ATODH FTHE, EVOPHEV ICEET B FOLAAVEM (WUT. TLIBI &B&EF, )
NEIXRILF—FELL, TeHEOALE, E3X MOEOOEMEEICRYBL EELIZ, B
ICE£ZFAD. 2ERERICOVTHIEHRICERITTERILERS, =, LIBDEEEIZKY
aR MEIEER D=0, BHELUNOARERO:=OOEMERETS . SoI2. EEHRE -
BRECRBEINDESHALIB ORBTMELRRKT 5,

CHASOEMICEY. 2020 ERICE T I RIERBBEOKREEA L EHRAEENHIE TOE
BHRENDEIEERS,

1. BXOE R
I+ - BEMIC
21T

1.1 EXEMOZ ST

EXEEIMKEELCEE~OMED—RE LT, EWMEBMICE TSR BEKEFEEER
L. CO,DHHEZF KRBT 5=, EV 4 PHEV EOXRMKBHEOEZRILKREZHLAHTH
Y. #4, EV - PHEV EENESTIERE DT OERMAEDERE R 5 ERHAZBHRMOMH
ERUERLOBERBRENERIEL TS,

ATOD Y TR, 2020 FRIZEFI2RERBBEOKEEA LEHEEMHIZTO
BENRIEICEY SRMARZRE LA, BERSNOBEKSE. RiTFAREEBR., 5 - EX
BE., 55 - BELHRACELS LADETHTLARTOD Y FOBHIEIRETH D,

1.1.1 EV - PHEV. EHEBEMIZHRSBUEREIR
FEXEOBMFE. EIEMIBAICESTIRE - SREE T RILEX—BERO—RELT.
EV-PHEV ED X BEIE % 2020 £ 5 2030 FIZMIFT 100 5E~1,000 F ERETER
SELHEEZBITFTLS,
- K[E : One Million Electric Vehicle by 2015 (2011 &)
K4 : National Electromobility Development Plan (2009 £E)
- #E : Carbon Plan (2011 4)
sz — /o —BEXBHEREERS (2012 4F)
+ 752X : The National Plan to Development Electric and Plug—in Hybrid Vehicles
(2009 £)
CHE HIRLF—EEFIRLF—EOHMO— KTy T (2016 £)
- BE : I RIILX—EEER (2015 F)
s BAER IRIIF—EKREE (2014 F), RFEIZREHRE 2017 (2017 &)
Ff-. TOBEZEE/MICEIF, EV - PHEV BAZICX T @S 4G - FIERORES D
SBAXESE, RAGA o T« THRKREBIBRICHEL TS,

1.1.2 EV - PHEV [Zf% %7135 - EEXEIRA
EV - PHEV Ot KBRS (XEREA I MMDIERIZH Y . 2016 EDOHAREIFH IS5 FETH D,
EVA#9 21 &, PHEVA 14 5E. G5t THIB BEETH D,
BICHEICEVT, BFICE > THESTERBRERVCAV Y VERHICE Y, RED

i




SBELTHEY. 2016 EQHRFEITF M4 AETHRALAD 5% EHHT VS, RINT, KET
DRFTENZ <, 2016 E£(F 16 FETEAERD 21%EH->TWS, —AH, BRTOREIZZ I8
F2RE~3HEDHETHEVNTOERLGH>TWLSD

EVORIRTDY  7ElLlE, EETHRICETL-BEBEE LEAF T, BEFRTEAH
BFBE (V78 21%) THD, 7 2 fulk. Tesla Motors Model S Dy 14 BE (>
TT7#12%) TH5H, PHEV D REFTRFTO S = 7EELIE GMVolt T, REFRTEI 1256 (&
TT7#15%) THD, 7 2ld. =ZBE)E OUTLANDERPHEV T, #1175 6,000 & (-
T7#15%) THb,

FEBEEA—H—O EV [ZIEZEE 20~30khh O T /Ny o hEHEH Sh, BT ER—
A DfffEEEEEAY 200~280km FEE &2 > TULVD, PHEV ISIXER=E T~ 14kWh RO Eith/ Sy o
BE I, EVE— FOMEGHERA 30~T70kn 4> TLNVD, F£i-. EMml+& (L4 300 A
~500 FHOEHEIZH S,

1.1.3 EHBMICZRLTIE - EXERA

2016 FEIZHITZEEHOHATHISREEH 8 kAT, 5%, ERARTTSIARELNFTHE
Sh, 2025 FIZIFH 14 KAICKRET 2 EDFELRH S, LYUbIT, RERBEBEAZEM
OTHERERIE 2016 ETIHH 1.4 KATHLHH, SEREMICHEL. 2025 FIZIEH 6 BFD
6.6 KMIZHEZEFRASINTILNS,

HHALBOBAARA—N—BFHDOI 7 (BER—X) [£2015 FIZI£50%FEZ TL iz
M. 2016 F (L 0% RBREEFTELACRELTH D, —AH. BEA—H—DIFKXDST O—/
IWEEHEA—D—DoNZIEEBEED,. D T7EHRRIZBIELTWVWS, =, FEICH
WTIEHRR - h ABFOFENEMESBEIZEY., EV-PHEV OTEIARBEEEFZRET
HY, dEA—h—3z7EHBILTNS,

FELREEMA—H—DEIILZRILF—FEILEVAA 180~260Wh/kg . PHEV FAS 130Wh/kg
THD. aREL - 8BEEED=O., EBIZIIRED MO RERILRPLFP AU E VRIS,
NAZYTIWVRIZVT LT RERIZH S,

1.1.4 FEFEICHTH2EFHFAZEHMOHEMBAR IO Y
FERENEHFAZEESHOREBEZIERMICKEL L., MAIZBE BEZEERL., HiE
BATHIONDBEROAINETHD,
M * =

IRILEX—4E (DOBE) 1B+ 2EHRAEEMOHEMEARIL. HTORBREOST LM
SlIEIZ. BBEEME (VI0). TRIL¥—%ImEAZEETER (ARPA-E). BZEAELZT 5
ZEITHE- TS,

VIO IFEHRAEEMOMERARHIEE LT, M. ELRUVIRTLOIBEIZH T
MEMAFER— 7+ VA EBIT. FEEBICH LT, AEMARIEB L ZOBREEEFHRELT
W3, TILOBRFEEEZX. TRILX—FED 350Wh/kg, Y4 ZI)LFdaH 1,000 [E, AL
UE—FBMNI0EULEEE>TWVSD,OR MMEIEM/ VS T125 RIL/kbh £5E- TV,
Fri=. LIBOBHEMEIZDOULTIE, EMEHH T 300mAh/kg SRS B E B IKRIEEY.
B1BAHFTIEL 1, 000mAh/kg Ll EDEEMBEEMHE . EMERTIL 4 6~5 OVHROTMEEEE
BERERETHE LTS,

ARPA-E (&, 2016 &£ &Y. TEHEE 3,700 5 KILDETET TIONCS) 7oz H +%
EELTWS, OO Y FTlE, EHREEN. TERZENRURHENEZXMR
LT A VEEEMBHEZRAVEFRABERIEZT AA ADEIEZBELTL S, 2016
FEFKRE - EIMER - BEFICLS 16 T—IMNRIRShTLEH., RRIFEEHEZR
MN125F—<., BHEMEENI T—< LTS, BEHRAEEMICEALTIE. aX k
BEEL LT, EILTI100 FIL/KWh LR, EM/Ny 2 T175 RIL/kh IFAEIF 5 TLY
b

% BI% TBasic Energy Sciencel (BES) Z7O4 S LIZHELT., Argonne EIFAZERTIC
RREEM (EHA A EEBER) OMEHSE NJoint Center for Energy Storage Research |

(JCESR) #ERIILTH Y. 2012~2017 &F (5 FfE)) CRARFELREE(T 122,500 5 FILD
FETHD, FAFREZELS FLURNIZIRILT—FESE. XL 1/5DORX +LIB 5%
TBHIETHY. Argonne EMHAEF%E ) —F—& L T5EILHER. 5 K%, 5 &% (Dow
Chemical . Applied Materials . Johnson Controls. Clean Energy Trust. United
Technologies Research Center) AEmML TLVS,

(2) Bx o

FRMIZEWNTIE. ERMHERERE TSI S L (JL—LD—9 7RG S5 L) & B

BEAEEEOI Y-V TLELTHRESNERMN T —2H— A= TF T4 7

(EGCI/EGVD) IS WTETHOMERAREATOA TS, LIB BETOC Y FDER
ii




1%, Ettaelt - BEaX MEICEBEG TR ) bAS <, FITHEBR. /1Ay FRE
THEEIN=EIILOFEHE. RUZFDLIEA DX LOEBRET—IIZL TS, #HHEBHR
TlE, 72 Y FATEBHHEEABHME. BREDS 5. 2 U LOMH EREIZH
L. ZOMBELILICHAAATEMRFEZTET SIS LE2ERL TS FAFEBIEE.
BMYFE>TLEIHMHERTELSMN. X A 150 2—0a/kkh, THRILX—FEH 200~
300Wh/kg. ¥4 & JLEFEH 3,000~5 000 4 D)L, hL oA —FHGMN10~15FLHE-T
AV
@) F1v

R4 YBAFIE. EGCI &IFRIIC. BV RUEHERAZEMDONH TR, YL EZHA LY T
KEICBIZLFHILEZBELTHY . MEOHEMBEKBEXEZREAL TLVS, 2008~2015
FITEMBEHARE BWBF) TETEESI Nz TLIB2015) OIS LD#®MBE L T,
MBatterie2020] 7O S LM 2016 ELYRBEIN TS, EHERARUVUEEREEME
HELELTIRILF—FE -HABEORL. Rt - EBEEORL. $IEAH=XLOD
fREH, BtDEIR MEEFBEMNE LE-HERENEZEETITHOI TS,

Ffo. FAYDBMEXREDO. DELICAMREEOR Y fT—2 TKLIBI &5
B LTL %, BASF, Evonik, BOSCH, Li-Tec, SB-LiMotive, Umicore. ZSW. Karlsruhe T
FRZE. 25 0% - IRBEANSML., ERHMOBE. EFERNTOERMERBREE
TRiBSH, EELIZBITAZLEE#BMELIZLIBO/Ar Oy FEERESRZUI mIZEHL
T=o

52, HERAFALE E LT, BUW, BOSCH %, 30t EDEASML - MEET (22
VA —BRIEZIRILF—HifiE 4 —) NERIThTWLS,

4 + =

FEICEITSEHAEEMORMBARIE. 1215 7E5HE (2011~2015 F) O#4H
HT. TERNA TOHARFKESE] (863 5tE) O LIBEHK L HEERERERHRHK
EBitE] 97135 E) OEHUEEMBARINEESI N TE A, 2016~2020 FDOE 13 15
TEHBEORMEA T, Chd 2 0#He Lz TEREAMERHETEL 7055 LHNEA
ThTWb, 20 TEREAHMERAESTE] 7055 L000 MFHIRERTENTOD
T )] Tl BEZERICAFTEAT—IARESINATHE Y., LIBOESBHH TIEEN
% (NCM. NCA) OB EM - EREL. ABEMHTE DV IV LEBDRERFOXRETEM
. EMAECEIMEEEERRERKTLHIELTWLSD, -, EHVEEHTIE. £EHK
B, UFOLBEEBMRU)FILEREMZRHFETHELTLS, b EROKRFREIE
#93.55 {8 (60 (BM) TEHEINTWS, £, §%. 2EAKELEXNKRELEZERID
Y OB ENEFETH D,

6) # =H

BEBRAIL. 2010 £, —REMEEREE~NEERTHILZBELE TZTRELD
BEABEICAGTHEEO—FTy T 2REKX Lz, COFEICEVLTIE,. BEI/NMEER
SALIBOGFEEATIEARERETH DI, 2020 FLTICITZEVAEDOHKRE LIB D5
PNEWBKTEIENRAENDHMN, DRE LIBOBMAXBERICHEIZELE S EL, BRE
THEEH S T-HARBFKICA~E KT+ U ERETHELTINS, £, 2012 FI, EET
FILF—HMTEFERE (KETEP) (&, TTRIILF—HEMDRKD D7/ 2R OFT EVHA
IRLF—FEIRATLIOO—FI Yy T2HERLTHEY . AT S 7EMNEELE
LIB L2EH®HEBME LTS, HBICTEZEREMICEAL I IRILF—FBEOEHEEZ
300Wh/kg. R REAB1E% 500Wh/kg & LT, ZORRICHKAFFE 220180+ > (§922 8F)
EFBR/ATHELTLS,

1.1.5 %Er@m
LIB ot READEFFIFHRRGSIE. 2000 FRFTHEH 2,000 4/ FETH>1=h%, 2010
FLR, SFCEBMLTEY., $7,0004/FEH3FEEoTLVS, 2000 F£~2015F (15
FH) ORBOENFFTFHEGRTEAARD 4 B2 E5HORLETHLHH, 2010 FLETHE
DHEHARBLTEY . HfFAROEENMAZ 5. =1ZL. HFEIREMICHME LMY
S EITENY., RiR. REALIBOMSTERICIFZSh TSI Mo, FFEFHFE -
BEHROBEHABT LT O—NILTEDOBRFNCERLAEVT—RLHDEICBETD
DLENHD
FFHBEORBRE LT, EEBMHETE. FYEVR NON=xHR, SEMNI-Mh XERIL
BIEMRRVERE LI BEROSBOMERICHSH, BEMMTE, BRERFEREZITTE
L VNAVERMNRBOBERICH D, Ff-. 2EKREMDRFEFHEERE, 2006 £, #En
tERICH D, HEAEERTIE, BHREGH6, 4988 D55, BARIL54% (3,509 #) & &
HTHEY ., HEICLERTEFMICSZ L, =L, HEAGROEBRTRS L. BFE,. BARIIE
EVMERTHASRITH LT, hE, KE., BEEFEMOERIZHD.
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1.1.6 ZEE{LEIM

Bl - BEHEM - REDATLEOEBEELIE. EFEELCEE (1S0) (ERERE
#2E (IEC) b e LTHEHONTE Y., BREIBEBULGEREZED TS, COFT
BEEMICEITSEDIE., Ef (/L) BEED [EC/TC21 RUEBM/NAY Y /R TLEED
1S0/TC22/SC37 T&H 5, 1EC/TC21 Tl&. LIB Bt ILDEAEREIZ % S 1EC 62660-1 (HHEEEKER) .
IEC62660-2 ({S%E1E - 32FAEAER) . 1EC62660-3 (R2ZEH)., —7 1S0/T022/SC37 TIX LIB /X
v« VRTLOREREKIZIZR S 1S0 12405-1 (HH A AMERERER) . 1S0 124052 (F T +ILF
—FAEREERER) . S0 12405-3 (REEH) T Y K-> TV S,

tIILBEEOTEMREREE L TIX, 1EC 62660-3 A% 2013 F£ICAKRIZREDH THED 1.
2016 FITHTINT, CORBREILIHEFOEMEAIER T 2NBEB~ADLEM
EREBMIC. NI FZEALNET S ETAMERERESEDILDTHSH. EiEH
R#GIZELNH DO, TORBHRENFERSINTHEY . HEBBNMTHONDLIFELHE -
TW3, NyoDREMHEREE LTIX, 1S0 12405-3 A K4 VIREFRin& LT 2014 &
[ZRTINEA, COBEBRICT, FITBEEHRARI MRESNDIZ LIZHE>TWD, &
& . UN/ECE/WP29 d lElectrical Vehicle Safety - Global Technical Regulation] (EVS-GTR)
[2EVWT, EHALB/NRY Y DREUHBROEEELSEDHLNATEY., 7z—X1DEHRD
D CTEHEHEHRBRENEBEYAEN- RS T D 2017 EIZEFEDONDFELEH-THEY., £
DEDII—X2DHTEHEREEDDFELHE>T LD,

EMABEICRAIRTEADEERIEE LTI, BILEADOREREA [EC 62660-1, FEith
NG« DR T LDOFEREA 1S0 12405-1 KU 1S0 12405-2 3B, T HEEIEAANE
BLTEESNELOTHY ., NED0O 7Oy b TRIERBEBEASHEREES XA T LR
fiffAZE ~Li-EAD~] (2007~2011 &) O Rt ESEAESHESEOERBITOMER
FHICET5HBEEORFERENERRE L LTRMBEINZ13DTHD, CNLDHMED S
B, [S0 12405-1 K UF IS0 12405-2 £ 2015 EM L#EICA TR EBEIFIRSIATW S,

1.2 NEDO DFEFEE L TORSM
LTFIZRY TBEY 5 LAERDBIFERA~DF L], TNED0 BI5DnEME . TREDZ)
Rl FYNDODERELTHETH S,

1.2.1 BET 3 EUEE~ADEE
AFAOD ) MILEEERTHD TR~ @) DEEZERIZFET 5,
(1) TRILF—HKE (EMEREE: 2014 F£ 4 A, BERE)

COERRFETIEARTOAD LY MZBRDER-BZELE LT IEIE TRILXF—DF
WHRICBET 2RI, REMIODHEMICETNESER] (LT, TFEXOSEVERZE
2L T. WDOTHECTHHAATEDLSICTHEEME. TRILF—DEHE
EORELCZEBRIETIEHLIC, BEARIRLTF—DEAZAEBLLT I ENTES, K
ERAREEEH OEMT T RIANDREMDOA L OEREDEDEMIC &L SRR LIZE -
T. EORFICINZ., EHA. TE-EIL-EXRAZOEBEAORARALENY D2OH
B, BlE#HE. HiAR. EBMEELLECLYIEIR M- BtEsEER-> TN ] &
LTW3, £i=. TREHKBEE W\ DUy FEEBE, EREEBE. 75512 A
Jy FEEE, REENEEE, 7V —rFs—HIILEEE, (NGCHBESE) OLER -
BRICEE--TIX, ARRAKRICHZ. EREMFHLTCEREHERV TS TA VN1 D
Jy FEBEICHDELRESN VISOERIZEDH S £ LE-LT, TREFERBHEIZDLY
Tl&. 2030 EETICHERFEICHDHIENEE5ENS TELFTBHILEHIETI & LT
W3,

(2) RitEEBHEEEL 2010 (20104 4 B, BFELEEE)

R HENEERR 2010 ) T{KEERE] & LTIX. EV RUPHEV DERBE%R. HER
EIZHHBEAE 2020 I 15~20%, 2030 £ 20~30% EBELTHEY., 7o ¥ay
TSoD—D2E LT . EEM BT AL MRTEZEANICHARRERT I ELTL
%, Fiz. IEthEMK] & LTI, LIB OFMBICOVTEHEIESHEEREVERARL
ELLTWLWS,

(3) BIENEERELELES 2014 (2014 F 11 B, BFELEEE)

RERBEEEOBMANLE R BEEE 2030 £12 50~70% (55 EV - PHEV (& 20~30%) & &
O, TZOERBEF. BLPEORE - IRLF—HHNORRERFIC. RAEOBHE
EENKGHICEBEL T EOICHLERSINBTNELZ ST . EMHLSHETHENS
SITIRE KRIFGE L, B Z S 5128k T 20BN H S, L LI LT, EEMITERE -

v




EEZTHHAL ARARODELLEIVBEGTYEHLEEERIREIEANFO—DL
LTEELTWS,
(4) RFELEEHRL 2017 (2017 F 6 B, EFRE)

COHEBRIZEWNTIE, ERTNE TREBHE KPI : Key Performance Indicator) 1 Y%
EEINTHEY. COKPI #EBT5-HICREREREROF M. FEE. EREFHEN
BHEEEhTWS, CORN., EHAEEMICRIBEEE KPIELUTD 4 2EG 2TV 5,

- BFREEMICONTIE, BENHKESR LIB LY ILREEEFTHEASVLEER
LIBEDR%K - EALEMET 5,

- 2030 EECICERAEOHERFTICHDIREREHEDEIEF 5~TEILTH
EHEBIET,

- EV-PHEVOERE#HZ 2020 FFTICHRK 100 5EELTHEHFBIEY,

- 2020 FICERARXEICKSEHA - EATBAOEREEMOTIE T, £M 5, 000
ERHERATEO S BEE) 2RI SH5Z2BHET.

1.2.2 NEDO B 5 s E 1%
AT7OT ) bHARYBOCESRABEMICFRIBRMFARCOVTIE, TR ) ~ O ITRT
BlEMD, NEDOFEFEE L TRYBEL I E, HHLMINDODEEALETH D,

(1) EXRLUHOHE DRI
ATODCIV FDOKSIC.EDRRALOBEABRICHIEHRORBEENSEL-TO
DI MMIBNT, BSELTEIIH L, AL FERIMEELESEEREF/TL., BAZ
KELTOBENZALSE T EANSE NEDO DESEBELTHDIEVNZ D, 5
2. BIEEAREEQ IEHA FoLAF o ENDOAKBRTMEDRFE] IZHBLTIL, LIB
DREM - EEMICET SERZELL - REICET ZFHERMBEEZTo>-TWS, Th
. ENEEROBEFHRIEERZLOTHY .. AHE - AAKEZET S LEEBRMNT
Hb,

(2) ZiRROEEHEMA~DEIELITF
NEDO %, 2013 F(C#RFEEE - EERMRIER. XHEFEE - MEFARBIPLLEY
STHRBINT: TXEHPE - BEFEEEHANZVIR—FK (BEH) | (BBEa1—T 1+
—4 ERRZRERIEFMEREIR BARFCD) OBBAN—EH2TLS, NEDO £
COHN=ZUTR—FTCOFEFZE L. XHEHZEFMED HEEMEIEHESE  Kinl
ERFICEMTBAR (ALCA) /" RHREEHMARAR IO/ b P ITREKRIODT
9 F<HRMAFAHE > Al - B FICEWLT, ESEOKXE - IREESEHNE
BLTWAEENDOHAERNRETOMEESZEIEL DD BEICKH LT, ChoXESE
DFEEHEEEHEMODWTEZEREDT Y FUITERD I LEEHSHBICEZ A S NEDO
JOSzy bEHEELTWD, MAT, REEIL—J0dIziF, FIzZE 32, BX
BER. ZHERD T I —TIEXE - AEHEALEEAFDRIZCA->TEY . ZHKRL D
(0HFILICERET OMMAEEREL <,

() BEHMAR IO v FREIOEE

Mt - EHEE MM B MERMEARE] TE. AT70P 29 FTERYFE->TWDRE

HEREECDLT, MREHERBTO—BE L THREBEEZHAE LTS, CORBEETKRT
AYIY FTH>TWAHEREV - PHEV DEE # AL -ERIZE - RECRBRSED D
DEERY, BEERLBED 13D L) EHIZEEMETILEREL. ThEAV:D
DTHZHM., BEVCHFINDERRBRORERBREZRFEL TLVS1=0H, NED0O AEE
TRRREERBL 1=,

@) BEQOEHFATEHRMHAR IO 29 FORBTEEEDER
NEDO (&, T4 BB EithE NETRERMTBIRE] (1992~2001 ) (CH U TURRBEIZH
S LIB OEMARZHRICEERTTERET ST, RAEMEBEZEAIF VA
BB (2002~2006 E£E). REREBDEASHETE S X T LHEMBEAR~
Li-EAD~] (2007~2011 &) BV TCEHALIB OEMAFZEREL. ChoTnPx
I FORBREBEAERBEZEIZESITHESHA LIB OERL-FZEEAS 1S0/1EC DEMEIEE
DFIEFIZRIFTETWS, ZOLSIT. FoaFTdodzy rO#ESZE L TEHR
SINE-EEHORMEVEE - HiSICET MR OMEEET R AL FOEER - / 0
EEZEMERTAHAICANT, A0 FADNEDO DAL ILELTHAIEE R
%,




(b)) EBEEMEARTOD I FO—FRHTHRIA LT

NEDO [FEBBMICHIBKRENET HPRFEFEOFIRI/ILFT—EKR, BPHER, &
MEFRR. FRBERSR. MEFARRFLRECEEL DD E—REOENEFAT D
R, X2, AMHRAHEFORMEERNZREICHAGHE T, HEEBKMEAREN
S - ERIEARE TEHEMMADEIEMICTIRIOA L FLTLS,

WEMERD [ - EFHEBTMMBTMEAMFAR] TE ATOS 2 FTRETESH
TWHEBRAKREBOL ) IV RABZEZRANV-%EE LIB RUGBEYEREREZH V-2
BAEMICONT, EXFROLETMIER L ZHMHOFMRMRAREEREL THY .. K
TOCY FTHLNEMREERTE S, RIS, TEHEEEMEACREEBEBI
FREEX] TR, Y4 TORITTHL-EHEEETR KRR b LIB) OHBEEBHMEAE
EHELTHEY . EFE—LSA VEAVEEELGRIE A D= X LOBITETORFEIZD
BYBATHEN. ATO0D ) FTREENBINZ—XZRBESE S LT, FAFKF
DFEMRIMELELIB PEEAXRBMRICHELATESLSIZLTVS,

1.2.3 EEDOHE

(1) BEDR
RERBEERASEHMOTISEEE LT, 2025 F£(E# 6.6 kAL DFRAREATS
Y, ZOKESHMEV-PHEVRAD LIB THD, —AH. 270D Y FOEKEE (BIR%ED
%) JL—TOREERY ANFME - R, EETNA R -EPa—L- v IDFELE
FTEOEFHEEE. 2025 FIZ(EK9 7, 000 ER/FEICET HETE TH D, F1-. EV-PHEV D5E
4. BRGERRE S ERICIEHN 2.5 KA/ EITET HEHETHD, cOFTERBLIZHL
T.ARKTFOSzy OS5 ERIOFEHES (NEDO B384 (96 EATHY .. +H4LHER
HMBENELDEER D,
(2) CO,HIRZNE
ATODY FOEBICE > TEHALIBDEMHEEOEIX MEENER L. D5
BELT.TEV-PHV A— K<y 7 2016] ZIZBIFShf-EV-PHEV OERBEMNER S
=155 D CO B RIL, S, EV-PHEV, AV VERIZEE - MBEFEICHET S
EPBAETMEIRILF—DERIERIZCEDTEND COBIHBEEMARET 2 LED
EHERELSAE LD TH DI, 2020 £~2030 EOERTFHTH 580 F k >-00, ED
COBIEHMNEANAFTE D, MA T, BAEDEBEA—H—I% 2016 FERETH 4105
EORAEZHETHELELIC, KB, BN, RE7OT7. FESETORMAEEICHIES
MICERYHATIND (2016 £RETH 1,900 FEBE), @il - BAEEDORIRIZIZEY -
PHEV £ EFEN B &M D, HASED COHIBICLREL BT A EMNHFTE S,
() KRR
D VH- V26 DER
ATODzY MZBTEZ3E IR —FELPLEIRX MEFOHEHMARIZE > T,
EERSEIERLIZEV-PHEV OERILAARGND S &1, ESE LT V2H - V26 FE
BREEOMRRIZEEND, 512, ENVATLAREICLZ/INELEERIEDERE
HE-T. EV-PHEV DEBESEBICRIVBELI-Y—ERZITIEEENEHSINB &
NEFEEIHN D,
@ BEHEOEERZEHDOE O X EH
ATOC Y FOEEE (HBAIWIFDTIL—TELH) %< 1%, LIBZEALREX
BEBHRUEEREEMOES R A ZERICREALTCVWS. EHALIB L EERALIB
EFELEED, £BTIHP»ELZ0 ATOP Y FORBRIEEEEDEER LIB
OEEEEE - BEaX MEEfTE LTHFERSA, TOECKRABRIZEFET 5,
Q@ EFIZREMEDER
EEMBEMIIER. BRIEZE. M (B - B80E) . ER. #E%E. LEETE
ERRMBMOEFEZLELL, N OEELEERNIVELLDL, ATOD) b
DEBEZBEL. BNIERADHKZES EFIZENEOERZRETE S,

vi




2. BIREARTARDAL DT

WEEREEOSMRE ) Fo LA AL EMEMEIR (BIREE - NEDO &8k 2/3)
[XIEBEHE] (FRL 28 FEXR)
SR E ML B MR TIX, 2020 £ 5 2025 FE(CEFHFAET /N VI ELTEVA
EMHEEEIE S PHEV AR MEEEEOWTAE IR FEEDERZRIAOH DM ZHEIL.
ZOEMT/IREREMZERE - FET S,
85E 7O RRABEREICDONTIX, EV ARttseH4Z, PHEV & MEERE,. X FEE®D
WIThHADERICET HEMEERMELIOBNERS,
® EV ARMaEB1E
BEIRILF—HE : 2500h/kg
BEHAZFE : 1,500W/ kg
©® PHEV & EREB1E
BEIRIILF—FE : 200Wh/kg
BEHAEE - 2, 5000/ kg
BXDEE ® JX FEEE: 2 5M/kIh
WEMREEQ Fy LA 4 U E SRR (BIKE%E  NEDO &8 1/2)
[RIRBEHE] (FRL 26 FEXR)
o FARLEEMNYY EERETCHERALEEGEDURZ T —ILETRMHIZES
TRiE7 %,
o BETEZ7IUr—2avIicBH2ERMEEZERTHIELEILELIE R/ VY
ERLOERERS,
HEEREEQEHBA F LS A L ENORBRTMENER (FEE% : NED0 &IBE 1/1)
[RIRBEE] (FRL 28 FEXR)
o E[FFE - HREICRMINZNBERRBEZRUVEHEAREZRET S,
o EEMRIEICRMEINIFEMHABREZHRET S, £/, AR L-FaaRi0Z 4%
REET =D L LT - FHEFEZRFET S,
THEHREIER H 24FY H 25FY H26FY | H27FY | H28FY
MERREED IEaeY
FOoOLAF OEMBME < >
%]
BEXDFHEA
P MRFAREEQ ) FIL | R
A4 F UE MG AR | "
HRBAREEG MEHAY
F LA F U EMDRERET < >
;% DB F |
25t - BE H 24FY H 25FY H26FY | H27FY | H28FY | {48
BRIED AR
(B - BH (=) 1,544 2,136 2,302 2,322 | 1,291 | 9,595
M)
# NEDO & 1B%8 1,544 2,136 2,302 2,322 | 1,291 | 9,595
(B:) 483 442 925
LFELE - D
O%2ltd B 2/3 1,492 2,094 2,259 1,839 849 | 8,533
£ (O) :
Bt (O) (BhAK)
HEHE () L B 1/2 52 42 43 137
SEEXR BFERE. ERIRIILF—TF EIRLF—-HIT
BELAEYERE FILF—E FIRIILF—5EER. EEERERDFEREENS
A F R il B
Jodzy Y —4— -

Vil




Rtk (xRFEEHNEEEA
ADBZEFSMEERRT
XL LEH)

R

(HARFAREEQD IEEEE) F LB MRS
AEBEE. FI4EEBE. EETRHEAH. BXRER.
BKbZEIE, AFIEERER. TV D,

HeA VIS VARATLRX, BisEr.
BiIA—rETAITVRTFLR

QMERHRBEEQ ) FoLAF UEMGREMBERE]
=FHEM. TLY I, ZHEMS R T LEWH

QVHARFRERQ EHA FULAA EMORERTMED

BABBEMER. EXRMKRESHER

BEEE~ND
PSS

NEDO [F. AT R ¥ MBERY HBUK. TG, B, HHFRUVEELZFOHRAEZAE -
BELANL, BREREICHBLETOD ) FOEE - EBEHEL, FEOIRIAY
RMZBHTWSD, &5 LEBRERIE~AORIEEFHELUTIZRY,

@ TNEDO ZREtE AR O — K< v 7 2013) DEE

20125 7R, BFEFAEIX. 2012 FI

IEEMEEE ZHRE - FRL. 5%, KEQ

TBBRABESNSBEARGA. FEFRARVEHAOSEMICBEAL T, 3R b - Hiff
EORE. FIEAORERV o DRERRICAIT-ERNTESNI=, NEDO (X, ZD
BHMEEZRITT.2013F4A~6 Az, EEZDNBEFETERSINIZESR

RE-EEL. FAF8 A, INEDO ZREMEMEAR O — K< v 7 2013) 2%KE - /LT
ZOA—FYy JOBRFBEICEVT. ATOD Y MIRIBMHERK YA CHEEER
FEFIOVWTRRETL., HICRELFRIBEGWNI LR L.

@ Fao 1y FOWFEFRT - DEM
ATOTzy +EHET HH, BEHAS

BHOREMOHUBULERETICOVLTO

TEOELNEEY FEEEMA —H—ORITE L &EMEEOBECRUVBINEEE
A—D—ICKYEHAZEMNZED 21— ILEL-3FET 1 T4 LT B -OOEFZLELDE
ENHTE, S5 LERRERFEA, NEDO (EBFEXECERBERBELERLI-ER.
HHA LIB OREMH EMAKICOVTERRELZRETFIC AN AR MADFRICER
YHOHELNHDHEHIBL, 2015 F 2 AISATOC ) FOEKRFEZHETL T, R
FREEQ ME&HA FV LA 4 o EMORBRTMEDNFRFE ZBML., &RF 2 F/H. oF

REAREEMR L1,

i 5T M 45 R
~NDR I

PREFHEICETIELCHEREELZORIEETRICTY

EREE

i

BEADENERNSKRLBAZY—FL
TALHIZIF, IR MEFTIEBIA L LS
BEEMZHEILIL TS ZENEETHY .. K
Joozy bEFRAL-MMMERRS . BF
EBREDEIA L) —BREICE DEIMEE
QRN EELEZ B,

=T H oO—XEEICE DN THEATE
MOREIZEEL DD, EEREDSETTH
5501 4 (S BAVEHEE 273 ) . FRETO
HftTERERE 142 4EMR L1 NED0O & LT
LEEP-2—RYY—RFIZBWT, 24
L) —ICABRREOEBAEERE L.

BENELOHEBE MR R ILIERICH
LWHDIZHZEFREIND I END, A
HOREME NS IEELICEEET HIEH
DEHREERIL - FRILICRHICRMT 5
EZNOFFOBENEELBEbh 5, BHL
FEENDMALE., ZEEICELTHLRAIC
ST, SEEHEDHTIELLY,

ATODIY FOBEMMHBRUVEEM
BFICHE LT, BAIE/NE )L TOMREETE
EFTTHo1H. HROERIL - EXILLDER
KRB DT, ERAEREITHEL 3~30Ah #RD
TOREATORLEERLT, TRILFE—
FRE. BHFZE. WA, REMFETML
T=o

ZHELIIAADETHDD T, FEMIZF
FZBESBWVWESICEEICRET S LN
E2Fhd,

BEARITOVLTIE, FRMIZTRICE S 4
WESICHFTICHERFER 2RE L. H27
FE~HB FED 2 FHEKEL-, £/-. B
I4. BEEA—h—, K¥ERE. %1t
W6 EERUMETI ho 2B HEMEESE
REL. SHMERMREOAREDERLI-L
TEEARICRBEE 1=,

NEDO LISt It . #ohDTOT 4o R
TENTWDE, TNTIhEOXRELFTEEZE
ALTWBI LML, ETFEOREEZ T,
ERXBEHBEINSERBWVNEER S,

NEDO (& T ERRIFE - BFEXEH/NZY
THR—F (BEH) | DA2N—THY. X
BEPENTET 5 [EiREIERFIEE M
R/ORMAEEHIARMETOS LY b F
DEFRELLEHNICERRBEER L=,

viil




SmICRET B
E L]

ATl | H26 £ PRAFTEEE

FREMME | H29 FE FREMEERE

3. AERFAFERRIC
2T

3.1 AEEREEHD IEHEE) FoLA 4 L EMEMER] ORE

3.1.1 SARES ALABOWMERR (HEBHE)
AT—YTlE. FRUEE~FR28FEEDS FHETEVALIBZ#RAF L=,
LIBOEAEETS>=HIZ, BFFEWEL LT 1,300mAh/g D Si-Sn-Ti REEMKZH
FHLfz. TOMFRE/IH—ARUOEEL-AEITYE SETHM & L TEMEK -BRKESE
BEIEI, NAUEMELTRYASI FZAVT/MEELEERL, 90%E300 4 2 IL%EE
Bl &z, BRENEHESANEFEMBEF AV -ABOMMEEERTNAS Y Y
EE2hOT) I VHOBYILABEZRE L. MHREHIRBLEZ, 2O aVEL2AIEE
BRALLMBELEERL, TRIILF—FE 300Wh/kg. HAEE 2, 200W/ ke, AMESE L
T 84%0300 44 7 )L, REtEe L TERI LABESREE L, BIZaXMELTI14A
H/kWh DREL EHB 1=,

3.1.2 R - BaX MEEYEBEAWEIRILE—FE FIOLSF U EMDRESE
(BARER. BKEZIE., AREHER
AT—ITlE, FRUEE~TH 28 EED 5 FEETEV ALIB #FEFE LT,
BERREE CHAIE L -HRBREFAEMFIZ Sm0s/A1,0; REO— FEHELI-EEB %6
%L, BEFE 271InAh/g, BEZE 2. 35g/cm® #ZR LT, &BELIZHET 51=8. Tv
RRABF LA FUFRARERIMFIE LTRW-EEREKREAHEI— b LB LRISMD
PP/ AL—42%#MHEL. SIOEERNEBIBELEIZ8AMEILEFRELE, COEILESE
WEDa—LIZL T, TRILF—FE 273Wh/kg. HHAEE 1, 600W/ kg ERk L 1=,

313 EIRLE—FE - EaX FELBEARERVEAR /Sy VB

(REA VTSV RTLR)

AKT—VTIEER 24 FEEMNS TR 27 FEED 4 FEE T, EV, PHEV RV ISS (74 KUY v
ALy ) BEDLIBORAKET- -,

EV-PHEV R Cl&. FRF 2 VA TR ESHIEMEEMHEERAL. #KEHB. £
B-wN\L—20BELEEHAEE L. RUBTEBHEEZERAL. EBHHOREB. E -
BEBOEELE., E/AL—420EELEHEAERA2 v I EERILT 2750h/L LLEZERL
o Tz, BILOAR MERICHEET 5 EN\L— 3 2BBLICEE SES2RMTOERREM &%
L, AR FOAMDBEREDIT=, ISSEATIX, EBOEEY ZIHIM. 2EBE
BARDEIER - SEAREESBNE£MA&E L. £ 3,500Wke, £/ILaX ~T0H/Mh DB
WMEDIFf=, 51T, PHEV AR TE, Ry TOAHAEMERLEZRIEL. 36 EHEKRET
BELFRICUTEERT ANy I ANERREMEMHEI LT,

3.1.4 PHEVASBERER FOLAF VEHMOHERE FVY=v?)

AT—ITlE, FR2UEE~TFR 28 E£ED 5 F£TPHEV ALIB #B% LT,

PHEV BEOSBEXERE LT, A EAFNTENEEIL., BICHRARTOELRDER
EEDHT, MFEEOM L OHRARBEORELR > FHHGE= v I - N k- UH
Y 3TRIEWBH (NCM) ZRAFL71-, BAFL71- NOM EB# 2 EAT 3 L LICEBHOESIL
> THEL 2000 ERBECIILEFTFMLAE-ER. BEEEZBRIASPIRILE—FE
200Wh/kg, HAHEE 2,538W/kg ZRERT B L HIC, REeEM. Y1V ILFEG. aX FEDODBRE
HLER LI,

3.1.5 SHEMHOEBEMILERERMCEISIBIRANF—RYFUOLSF U EBDEHERE

(BX®EmR, BAA—FETA TVRTLRX)

ART—XTIE, TR 24 FEMN ST 28 FED 5 FREITEIEREEV AEM/Y I DERA
LIzAIT=F%ZEIT o=, 2500h/kg Ny I DRBLZER DO, NV IRADEILDEELL
0.8 & LT, EILORKRBIFEZE 320Wh/ke [TFRFE L=,

320Wh/kg ZRAHDHIEEBMAEE LTNi LEE B0%IEWBZEEE L. BILYHEBICLYESEE
EREMEMIEE -, BEME LT, 900Ah/kg 2EHRTESH VY I VREFVEESESR
EEEL. RE~NOA—R - FRUSEE/NA VS, BREBR~D FEC HmMEIQBEAIS £

1X




Y, AL EREL-, LREBERAELET 30Ah 5 I R— FEILZEHMAEL.
IRIVF—EE 3200h/kg ZER L=, RAAMEMEZMERL, BMMRERVTEEREEZT
MyodELblz, Bty ZERL, AMEEXRFAOELRLI—FOFERICEYEILE
EHHE0.8 ZEM LT,

3.1.6 B/ aviRoy MEICk SEMRELERENOMERRE (F 32 SHPRBER
AT—VTEH. FRUFE~FH28FED L FHETE AELEAKLIB ZRF L1,
EHALEKREMRICOVNT, ST zEEKRERE. 5V REBEVE LT/ HFLEER

fi7. BRI, B ERITEOERRIMRAREED LGNS, MELEHAELTT
FNF—BECHNFEOHRIAEERLTEf, TOHT, 26 mS/cm LHFARED LI 44
VEBEEAYT AMILYREKEREZRER L. EALZELTRITOVFIOLAF VEM
[CEERIELULEDOH AR E TS CEMNALHEL Tz, T, BRIEVREEFRELDHER
TOEROEEREIZE D EIAEHERELICHIL., TRILXF—FE 600Wh/L &H A4
2, 000W/L EFREER LT,

3.1.7 AREAREED IEHEEE) FOLAF UEMEMEK] ORREOFEFED
EXEEDRAERENCREEINIEMNY I DIRINF—BERVHAEER, RITH
[CEEARTH1.5~2FDEMEELGE>TNSD, Tz, AR MIDWTH, BITAICTEERTH 2/3
~12DEBEG>TEY., BREREICEVTHERFNERETDLDEL LTS,

3.2 AEFHREEHQ 1) FoLa 4 U EMCAEMBERE] ORE
3.2.1 BEXRWERDE LE-EZR#EMD EV/HEY 22X\ 25T ORISR
(ZHEM. TLY IV, ZHEMD R T LEH
AT—YTlE. FR2UAEENSFER 26 EEFTOIEHE T, BEIVTFEI—IF)I
DNY—FIL—VRUMSHIE—AY FADLIBOIGHAZBEME LT, Y VEEKY FILE
EBMICAW-RFS - SREREICHLELL-RBEEN R TLZRAKE L.
NI ERBBBEZIT oY VBB FOLESHHZERAL. £EEEORELET-
Tz 20Ah DA L—FEREILERFEL, Y—FOL—2%F8E L 20C. SOC 40-60%.
250,000 S+ VL TREBZEFEMN 82% RV LS4 —~y FTOHERAEEE L= 60, SOC
10-90%. 10,000 44 Z L CEREHFEN 0% EER L=, BRI ZHVTEKEDS
WEFBETHY LIS RERREICK 2R ENEMICHRET 58:EF1F o1z 10khh E
MESA—LERELE FEEEILOBEHICH LESEFTAXE NS ORTILTY XA
EEEL, TAOEHEAAAERK 20 D 10kWh BithE 22— )L ZHIHE T 85747 BMS £RA%
LT

3.3 MEHREEHOQ IEHAY FULAS A U EMOHABRTMEDRERE
3.3.1 HEHA F LA F U EMOABRTMEDRHESR
(BABEEEMER. EXERMREMERN

AT—TIE, TR2IEENSTR 228 EEFTTH 2 EHTEEA LIB OEMRIERE - (I
RMENZREMTMERUFGREBRZOREICRY AT,

R MEEETIL., BREINSERRERE FISC) DRBRBREL LTEE NI FvItEt
Sy UETREDTREEATS NS EERERL. 515 S v I ETRIXETOEE ###RT 5
FIRAXZRHRL. RESR. ERBHRTFISC LAELHRDIIEEHERLE, Ny IR 1
TIDWBRELIZEEDNYIRAANDEEFTET I EEHEABETEH. ERLHd 1L
BEEREAZE. BETHOREZZOFERME, 1 L ERBEH STHEK EV - PHEV &
I TREL, E—2—MBETEIIBEICLOTERAREGIEEZHEL, ¥IaLl—Y
a vl k Y SR E AL LT,

EHHRETH. EEABREHEESh AV T IECERRBEDZ UM LRI LT-. EHHE
HEMCETILLESDENETERNBEETHS L EHEL. BILRBRIC K 2EN
HERORAMEEER LI IECHRBREZDTHERTH > LRETR AL EHZHRELEL.
IEC62660-1 DERETHBETIREL., REINhT,
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¥ MHREF 1 501 ¥ (5 LEFRHRE 273 #)
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ey | ITLRRR (M - MBS~ | 144
(RREADHE 5 #

4. ER1L - E#(t
NDRBELEU
BR4HIZDWLNT

4.1 TEMEEY FOLAA EBHMEMEARE] XU T)FOLS A OERICARKIMRAE OBER

DERL - FRLEICEF-IRERUVREL
PMERAFEEED ISiEEE) 7 LA+ U ERRIRAKE] RUOARFAREBQ M) F I LA
FUBEMGARMFERE] OFREESBHOEEMMLRAITSML T, AR ~BER
FEA~REEFTOEANLGHBEIZITTEY . R¥DOEBET, BRE, BAHKFORETZ
H#H, 2018 F£~2019 FEAN L EBEILDRETETLY, 2020 FEICERIELSATOCRAHT
Hb, BE. ZLOEEEVEADOERBRBORFACY U TLT—VEFELTEY ., BE
FEELEHT, BREEHEL TS, T, —HOEEER, BIICATOD ) +TH
DNRREES LEHGORT - EEZHKBLTEY. RROFEFRENEATLD,
COTEREEIN—TDXRTOC Y FOBRRERY ANF-EHALIB RUMH - FBHD
FELHEOAHICOVTIE, RHERLEHEL TV OIREENH D=0, 2020 FMoEE
[SFEEMNIDEEEHES>TIND, 2022 FEICITEEDILKRCEZ K DEEENBEL A
THRH. RKEXFTLOEMARAE, 2025 FIZIFH 7,000 EA/FIZET H5EE -
TW3, £z, 2EBEIIL—TORTOC Y FORREEY AN EV - PHEV DFE L&
BEOAFICOVTIE, TNZELDOERE TR LORBERITELSH, BREHE 1 £8H D
#75,000 B/ FEDFZELEANRAFENTE Y. D FRICITF 2.5 KA/ EEXTISES HETEEE -
T,

4. 2 TEHRAYFIVLAF U ELORBREEDORE] ORROERLICAF=REARVUR
BL

MERFKEEQ ME&HA Y FH LA F L EMORBKRMEEDRFE (CH UV TEFE L =58
ERUBMBENFLHBRT 21220 T, BICERERE - REOERITERASATHEY., —
HISERREONRICEYAFNFHTH S,

BIZIE, £S5 2y I8TRILEEZRIE. AT0C ) FORBERMLTNI FZRAWLSE
FIREMERABROREHBRE L LTBRIZ 2017 FI12 2 AIZH4TL 1= TR 62660-4 [CEEYAEN
T& Y. IEC 62660-3 HETIRICRRESNDFETH S, MEEABRKICOVTIE, FTRILP
E—4—mizER L L-RRESRFIE - RO IaL—2 3 VFERZ 150 6469-1 D
REBBRVREMEICR D ERBIMTELE EVS—gtr) D F35 7 MERIZHRS 7 —X 1 [2iRE
EHTHY. 20171 EALFABEINIERRMEEN T 1 —X 2 DBERISEAEINDIFET
Hb,

FaABEC OV TIL, 1EC 62660-1 HEBRFIRPICE VW THRAETH - - REFHRTK
IEEHZHEILL-NEZ IECRETREL., 2018 F 10 ARTFEMD Edition2 [T E
NBHIENRELTLND, Ff-. HEBEL TS 18012405-4 XF 652 % 5 BT £ %
(EVE-gtr) D PartB [2H LT H . BAEDREL - BELCOAHICH > TEERRT—4 M
ERASNDSTETHD,
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18650 BUE;th

B 18mm. £& 65mm OHAGFEEEIL,

213 @Ak

Li;MnO5;~LiMO,(M=Ni, Co, Mn Z)E;AADIEHR, Li,MnO; DIBiH
BE(TH 359mAh/g EEBRETHINTEMETHDI=0. FHEL
LiIMO, LEARIESE B LICKY . EREERBEIEHTEMNTHE
Efiot=,

21700 B4F

B 21mm, £& 70mm OAFEEEIL,

BMS
(Battery Management

SINYTY—=TROAVN AT Ls

System)
G EERBELETIZ. HOFFRITHRER T LLLERME, )1 C
A1 B 0.2 C AN 5 BRI CIER T LGS BRIE.
CCcV EMEBEOHIEAEZD—D, EEM(CC) TREHLIIIHMELT:

(Constant Current /
Constant Voltage)

BICHTEBEEIZFERICEBE (CVITYIVBZTHREELIIRE
9 HHlEHTTE,

CO, HEHifR %K

FERIRILF—ESYICEHENS CO2 &, BA. AR AV
DOEDIRIILF—FERICEOHONI-ETHY . BFFETHEESN
éo

DCR
(Direct Current Resistance)

EfRE,

DEC
(Diethyl Carbonate)

CIFIA—RR—b, BREEBRETHY . (T OBBENKE
Woehn, BRRDBEREICERASINTNS,

EC IFLUA—RER—b, BEEEETHY, EREEXRITHR
(Ethylene Carbonate) TEBCEND . EREOBERRICEISERAIA TS,
EDX

(Energy dispersive X-ray
spectrometry)

IRILF—DHE X BoE. BEFREFICKYRES DT
X#R%&. PHTHET, TR OHMASTETIFE,

EELS
(Electron Energy—Loss

BEFIRILFT—EBEROAE BFIEANEBBTIRICRFE
DHEEERICEYERSIIRILF—ZRETHLET. WEDERTT

Spectroscopy) RVEFHEEXINTHFEL,
EV NEHILLDBEHRGICI>TEH - REM(BEEM) ICTHEL.

(Electric Vehicle)

BALBEHKICHEL BB EZRESELIERBEE,

FCV
(Fuel Cell Vehicle)

MHENE, RHEBMFCOZEHL T KREMHLELTEE
L.EDEEENZEIRICHIELTEDEZRHSELIERE
QEO

EgiEFiom - STNADIFLUA—RER—F, BREDTHEETLDF-HD
v EMFELTHANSNE IR R,
Carbonate)
E;iom i ILAAIFLLH—RE—b, BREDTHEEELD-HDH
v MEIELTRVLONZ IVvERRLE.,
Carbonate)
FISC B N ERAEIE . LA RIAL CEABE BRI = v L EEA

(Forced Internal Short
Circuit)

N, ZOIMAEICENZENML., AEPERZERESELLTERE
IVDREMRZTHT S,

xi1




H &

it BA

HEV
(Hybrid Electric Vehicle)

RIREEEBBREB NRELTRA-ER (1T v H—),

IEC
(International
Electrotechnical
Commission)

EfESEERE. EX.EF. BE. RFHEDODAHFTRE
DFE - IZEDRABLITOEMEHERE, 1906 FIZERIIIN, 1947 F
LIBEX 1ISO DER-EFEFAEIE AL TS, KEIZRAMRADT
*_rﬁo

ISO
(International Organization
for Standardization)

EEZEILEE, EXnFERIELFOEBMGIEETH
SERRIEDERELITOEREMREE, 1908 FIZFIFESh  RERILR
’fxa):)l*—'ﬁo

ISS
(Idling Stop System)

BEBEDORER LFDOH. FERICTANIVTEFIEESED
HERE,

1L OB (XIE 1kWh DE ) T km EITTESH %, L\DH
DEHBEDOET/NI—ULRAETIREREAREZD—D, BER

JC08 T—F DIEBRSEAEEL. BAERICTRRADEE 2 H3EmISHL
TEAINDS,
JIS BRI ERE, TEZEEEICEDET BRI EEZERESD
(Japanese Industrial ZEBREZTT. EEKRENFHETIIEZETHY . BROER
Standards) BEEND—,
LiCoO2 /NJLREERUF I L, UF I LAAEMBIESBIMELT
LCO
FIA,
Li =) FoL
. RIS BEIF I Ly UF I LAF - REBEDBREEEL
TERINDS,
Lop LiCoPO4, JF L, asN)Lh, U BERADIEEFE U EEES

BEZH I DIEEM, 5V IROSEMIEEBHM D1,

Li 13%| NCM %

xLi2MnO3-(1-x)Li[Ni1/3Co1/3Mn1/3]02 ZD#FExH I 5 Li 1@
FERESENE, S 2L PEFINIEEEYE,

DFILFURY DNAZY L BERNSEIA—R VN ES

- BEER T ORIEMEREMH.
LiMn204 LA VER)TF I Lo VT LAV BMAIEBIEL
LMO
THA.
LNMO AERIWB = LIV )F2 L LiNi0.5Mn1.504 DEEF
5B 5V EEBMEL TERESN TV BMH,
LiNiO2 =4 JLER)F I L, UF 0 LAF U EMAIES#ELT
HO il
LPS UF YL Uy RENSESHTRBREME,

Mn-Ni RE &)L

RERIWBZwT LI B F oL LiNi0.5Mn1.504 @ Fll
.5V IEB#MELTERSN TS H$,

NCA Li[NiAICo]02 V) F o L1442 B FAIEMmMELTHIA,

NCM LilNiMnCo]O2 'J%#Aw_rﬁ'-&;‘itﬁmﬂﬁﬁtl,‘c*uﬁ%oJT:;?%H:
DELZEKY NCM622 FEREBINDZEEH D,

NMR RS ER, MAGHBRICERELZRFZIC. AL o EH

(Nuclear Magnetic
Resonance)

BEMADEICFH>THIGHREEIHEZFIALTAKIES
VDBEES T DF I,

xiii
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PHV/PHEV

(Plug—in Hybrid
Vehicle/Plug—in Hybrid
Electric Vehicle)

NATYVYRA—HEV)D BMBEZEMSE T, SMHRERMDTE
BETELHMAICLINATYvRh—, EEMIIESBBELL
T, REBFINATIVYRH—ELTHERTESEEE,

PP t/\L—%
(Poly-Propylene tz/\L—
)

RUTOELVERMEL TRV =/ IL—5,

SEI
(Solid Electrolyte Interface)

UFY LA BMOBRAREBBORAT. Li A 4 LBR
AOBRILERS (<& TRREN SRR, SEI ARRS
hBE L 14 QIEEOTIHEN S,

(SSEC“:W o EENETEME. ETEERMICBREL, B0 MMOER
& ENHTEEE,

Electron Microscope)

Si a1E S AERAE

SoC g i

(State of Charge) RERE.

STEM EEBANETEME, R BT IETRE RS Y. B

(Scanning Transmission
Electron Microscope)

BREF/DIEICKYBEENTT HF %

TEM
(Transmission Electron
Microscope)

BBRMEFHEMER. AMICEFRERIGL. BBLEBEFER
189 HLETHET 25247 DEFIHMIER,

USABC
(United. State Advanced
Battery Consortium)

KESENNYT) AV — T LOBTHD, ESAEE A
ED=HDAVY—L T LT . EEMAREHEL TS, T B
HAZEELDZTEMITHTHREEIEELTLS,

vaa | ESEMESI BRI Eis S, REB~REEFSCL,
(Vehicle to Grid)

V2H ESREREFICBIEIN-EMLL. REABRAKEEZITS
(Vehicle to Home) p

XPS X BABEFRIiE XBBHFICIYBMEBSINIALEFOEE T

(X-ray Photoelectron
Spectroscopy)

LE—SHEREL, SHRE M om BEQRS) [CHET HTH
DIEE-FER - LEREREENNT DT,

ZEV
(Zero Emission Vehicle)

BFEGHHAREHSBNVEXAETENDE,

7— 0 E R

T—UMEBETRELERZARALTERBMHEEZSHL. A%
EETIEXIF,

-y

TILERAI TR, FTRADBREHOFERIED-0, FTEIKRE
T—ERERET DL

IrLF—EE

ZREBEHDEMEEX (FHEUBBLYLYICRYEE I RILY
—o Wh/kg, Wh/L EDELLTRIND,

AER L

&, #/\L—4%, BB ER THREIEL-EEEKE,. GROs
HEr—XZIREAL=-BHD &,

Xiv
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EfE, E/\L—4, BlBZERTHBESE-. ELIIERLEE

AL BE . BRSO, —R LB D &
ETMERFRBEEDEREBA CRELTEI2L, BRELR
BEE BONED L EARELRIBTHI=0. BEFLLERERY
I ToNESLET S,
EREMELLNS, LEENT. ZOBHORERENDEE
Ty HAEEYEDND L, LIBTIE, EEEWEELT, /LB F
L RUBVB)F YL UUBESYFYILEN, BEENELL
T. BREAFRAIATNS,
H52ESE9HR BANASAOEREITHMEMZ D ET. Eh5 M HE &SI
HU=ME, RIEYEBRBEMHELTHEINA TS,
HoOREMRE BAMASRIREDA A ATEM L,
2s%E BEXEREHEDOREICIIHEFRZETSHH. FH+2LIAIC

AR EBISEVKEETRETEORELENIL,

Sm0—/LRREZE

A—)LEICARERFEREA T TRARESIE. FHEEF
THERTIEE,

55774k

RERDORFRAED—DOTHY. RRFEFRERNAE—EIELD
RISV ENERBLIEELGS>TVS, BMitEh TS LB
DEBHELTERASN TS,

BEERAMW

SIS D&, FRMEDBICLILEEEHRTIMBDIL,
RFAZJRBBHICHEAT RREBEBMIIEALLIN. HEOERE
%79,

fif5t BE At

MU EzERXEHEFT THRATHR TESOIRKERDILE, EX
BEHEICEVWTIEDEBRBRENGTEERET TO MM
TESHHEMNCE,

R

—55T7A(k

E{AERE

BHRDXIERYOEARDOH T, YF I LA U EEMEZETRL,
BRELLTHATESHD,

A7V

—EEHTTORBEFAVILBEREHFEDORAKRETOY
FLERITRSH, IRILF—FE., LML SERZLE S
., ZREMDIILGTEBEELLENCFERT ST /NARATIH.
BEYAVIWEERTHSIEA DBV EARREIND,

=x%k

LiIMO2 D—fE K TrEN. MIZIENi, Mn, Co, AIZE®D 3FEZET
{)0)0

£EK

BMRISICKYENE TRELEEFEED . RIIMIET 51
ODE G, —RICEBEROEENAERASh, BRIBEOAHE
] ABFELHD,

RBEFAIIL

FRMEDHEYRLEIK, BtA ST HELERITFERERY
RLUICEDEILOREHETNDER, REHEMAEXRTHERE-
BEL—MOREFMELETT S,

EHEL—F

BthEREREIIFEOERE, BEHOELEEZL 1 KETHEKRES
HA5EITOEREMN 1IC L—FTHY ., TOEREDMAENE C L
_}‘—Gij-o
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HELDENWEESATL BE. B ZEEILIEHDE
LA bA—5A0BE. EEFOFHRZEZNEL. BEHLEEDE

Ly E-REZFOREFIBELT. EERHICIEIERERSFOHIEESE
AR
ST EYERFOEBEORTMDOEEEHERVBEDE T
- FEICALSEIEMTHEEEFITICE,
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T RBITEE —— o _
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IvitAUEY Li2MPOAF O— X TRENDUF DV LAA B AIEEH
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T.ERERENFNEEND,
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1B,

RUT—EBHE

ERMNLLEERII—ZERELLTGEALELD,

RTRILAFUEM

EREICERL. YT RV LN ERBEZRBTEIENRDC
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1.1.1-1 \Z7R$&51Z, EV-PHEV DRI BB HZ 2020 425 2030 4E122MF T 100 HE~
1,000 77 AT kW25 BEEA BT TW5, E7o, 20 BEEERIZAT T, EV-PHEV KU
WAL T TOBENIREEDFEGET 0 =7 b FE i, H B - 35 EB L E € T OB % - ik I I E
KR BFEA 2T 7 R A TR ICHEE L T,

R 1.1.1-1 FEEIZHIFTAHEV-PHEV DERBELEIE
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EREH 2015 F 100 5E

» Vehicle Technologies Program
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K4 |» National Electromobility Development Plan (2009 £E)
LEREE 2020 & 100 FA&. 2030 & 500 5 &

752 R |» The National Plan to Development Electric and Plug—in Hybrid Vehicles (2009 ££)
EREE 2020 £ 200 FE. 2025 F 450 H&

ZE [E |» Carbon Plan(2011 4F)
2020 &£ 170 A& (AHEBUEEMZERT IPPR O 2011 F1RE)

JILoz— > JILOz—ESBEEMAEERS (2016 &)
2020 FF EREBE 40 BE. 2025 F HERFEICHDDIEE 100%GERETH)
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> BIRNF—ELFIRIILF—EOHMA—KTyT (2016 £)
HERSEICEHOHSENS 2020 £ 7%LUE. 2025 £ 15%LL £, 2030 £ 40% LU £

g E |> HIRILET—EEERE(01545)
REERFEEHE 2030 EXTIZ 100 5

B & |> BEEEEZEER 20142014 £, B FEESH)
2030 £ FERFTIZHDHHE|E 20~30%

> KRFEIHBFEER 2017(2017 £, BERTE)
2020 FOREBEEHERZRKTI100 5 E

L1 1= ICEBE =RV — B BIIEAIC L > TR LD b R 2K EV-PHEV O 2§
e BB O &R, 2011 D RFEIRE B UL EEITHIINL | 2016 4FIZITATAE L TR 60%
HEREMPOT 200 HEZZEIELZ, ERITHRDE, 2015 FEETIIKRE DN b L7208, i
IR EOMONELL, 2016 4FIKEZHFE IR —0 EV-PHEV {£A [EIZ72 o772, 2016 4£ETD
BREBGE AT, PEGE 65 1), KEF 56 1), HARGE 15 TH), V7 =—F1 13 TH),
FZUHF 11 J5R), FEEGE 9 TR, 7T AFI 8 ). RAYEI T HHE)EFV TS,



2.5 Others

= i Sweden
1)
5§ 20 o Germany
% mm France
;U' 15 s United Kingdom
43 i Netherlands
E 1.0 mm Norway
g ' BN Japan
3 mmm United States
w 0.5 2
e China
w—BEV
0.0 ——BEV + PHEV

2010 2011 2012 2013 2014 2015 2016

Notes: The electric car stock shown here is primarily estimated on the basis of cumulative sales since 2005. When available, stock
numbers from official national statistics have been used, provided good consistency with sales evolutions.

Sources: |IEA analysis based on EVI country submissions, complemented by EAFO (2017a), IHS Polk (2016), MarkLines (2017), ACEA
(2017a, 2017b) and EEA (2017).
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2010 42V Chevrolet VOLT Zdt Kk H Tz L THY, 2016 FETIZRFHTHKI 12 HTaZik

FEL T\,
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F77. 2016 4EIZA B 60kWh O LIB Z#5# L7~ EV Té % Chevrolet BOLT DHGEABIAAELT=,
RPN CiE Opel Ampera—e &LC Opel 7T K C 2017 FEI12%8 572 LT, WikciEEfIX. EPA £—K T
383km T 5,

T _RTOET /L TE/MUL LG Chem KVFHEL THY, Chevrolet BOLT KO Opel Ampera—e
TIX LG ZN—T % BE T — A 2=y hDOF—/Sh ) — L LT, B H— AN —H—
HDRT — A LG B IVHE A2 Q0D BLaART 145 RL/kWh &2 EHLL T
WHEDZET, 2022 4E121% 100 KL /kWh ZRERL ATREE L TV D,

® Daimler (ERIM)

Daimler %, 2022 fFETIZ 20 7 /L (BARTEEED 25%FEHE) O EV-PHEV 2% AT 2HEA
FLTWD, HElC, EVIZOWTIL, Mercedes—Benz EQ W)Y T 7 F K& S BT, 2025 4E%
T2l 10 HffED EV 255720, BV ICRESNH BRIy ar BHARFEEHO 15~
25%&ELC, BV ORGEEE BIEZ KK 100 T HETDHEVIOIIEZ IR L TOD,

EV IZ2WTiX, 2012 £ 2 AFYTH S smart fortwo electric drive DB pELZ T T A TEtR
L7=, FD%% 2017 FEIZHTLD smart fortwo electric drive & 4 AZEV® smart forfour electric drive
ZFRFELTCUND, MET /LEL, Renault EDT T4 T L AL > TE—H—{L Renult HFHEEL T
WD, Fiz, 2014 4EIZ Tesla EDOTTAT L AZEY B250e %52 LT, IHIZ, BYD L& a4t
Shenzhen BYD Daimler New Technology (BDNT) C DENZA % 1 [ECHMAEFEL, 201449 A L
DikRFELT,

— 75, PHEV (Z2U\TCiE, 2015 41T C350e/el #3852 THY, 2016 AEETORFTK 2 77
BaiRTELTND,

smart fortwo electric drive (21X, S HIRAY D RKFALFEA— T — TS Evonic Industries ED
BIFRHTRILLTE Li-Tec O3 — LIB ZERM L7z, 2014 4+ 4 H | Daimler (X Li-Tec D4
BRREFTEL., FttZ e 22t b L7228, 2015 RIS ANGES RN ZE 2R ICASEL T
BY., D%, BTN EIRES /2o 77, 2017 HE38 520 17 smart fortwo electric drive M UF smart
forfour electric drive /L% LG Chem #ZEHL T %, B250e TiX, Tesla 235/3Y =7
#118650 &L 2 HEHk L7- B S 7 il 52 1 F 7=, DENZA 1X BYD #Dt/1 o728 HL T
%, PHEV @ C350e/el. Dt /L1E Samsung SDI Bz H L T 5,

IR NZDNTIE L, o7 ERES D Deutsche ACCumotive 2522124 EL . Sachsen MIZ
B LGOS A TG, THERIC 5 (Er—ra &35 T EThHD,

2016 O/ T—F—1a—THRESNZEFEET VI EQ D=7k SUV Tlid, BV
7797 #—2IZ Deutsche ACCumotive 23B%EL7= T0kWh D/ ZINBIRBRTA T A M
BHAS, BEET VT, MR EEEI AR 500km (2232 FEAZELTEY, 2020 £ETIZK
AYDT L —RA T THEESND TELL TN,

@ BMW (ERJH)

2025 A2, EV-PHEV OEEHEOIRTE B0 BMW & MINI 77 RO EFHIRGE B ED 15~
25%7% f5 EV OIRFEEE B AR 50 HHLL EEL TS,

EVIZOWTIEL, 2014 I EPER i3 2T AL THRY, i D EV 7 /LITMA T, FEM
D 24kW =L VU EER LT Vi3 LU VT AT A — (REX) b T A Ty 7 LT, ZE
L2016 FFETORFITHI b HAE, K1 THEEZRTEL TND, WET /LA RIIFEL 21.8kWh
Thb,
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PHEV 22UV T, 2014 4E1Z iS(EEMLA & : 7. 1kWh)., 2015 41T X5 xDrive40e iPerformance (&
MR & 9.2kWh) . 2016 4E|Z 225xe Active Tourer iPerformance (FELA & : 7.6kWh) . 330e
iPerformance (B2 & : 7.7kWh) . 740e/Le iPerformance (B A & :9.2kWh) 2372 L T, =
LY NENS KA ER O IAWE T LA EBL T D,

[ 7LDE T /LY, Samsung SDI D /LZ2#5#L T D, 2014 4£1Z Samsung SDI & LIB /L0
PEAEILRIZEE T2 MOU ZAffifh i 7+ T D, SHITPFRDSeiE LIB- §frA &2 B 204G

HI7Z2 LRI EZAT > TUD,
® Volkswagen (Fx )

VW 7 N —7" 2R T 2018 A ETICEEN % 10 AR AT 25 ThD, ZHUcix, BATE
TFNREDEHET L THD EV & PHEV & F5, 2018-2019 4-(21% Audi %ﬂ&o Porsche
D 100%FEHE) EV THD Audi e-tron K (X Porsche Mission E ## AT 5 TFETH D,

2020 40 5I1E BV HICBR SN Em 7 Ty N7 +— LO8AERIGL, TN EFE L EV &
2025 AEETIZ 30 HFEBAT D TE CTHD, AT 1T I —inbRd | Jarg—3—,
SUV, =NV SRR AS AL« A RIED | KT TV ROBIRGEES LD, 2025 F2iT7 v —
T RO TEED 20~25%ZHT-H4EM 200~300 5 HEDOEENEAZIIETHEHETHY, D
F1C VW Z7ZRTo EV li5EId 100 T EZ HFEEL T, 95 60% %2 FETHRIET2EL T D,
2025 ED BEEAFERTHI21E, 150GWh OFRENNE LIRS0 k72D 307 ) —HiAii B
FENZINT T E ORI A BR L CVD,

EV ClX, 2014 4EIZ e~Golf Z %52 L, 2016 AEETORETHI 3 T HEZRIEL T\ D, PHEV [
2014 F-1Z Golf GTE #2852, 2016 FF L TOREFHTHI 3 HEZRTEL T\ D, £z, 2014 412
Audi 7Z2R®D Audi A3 Sportback e—tron, 2015 (21X Passat GTE A 3§52, 2016 F2F TH A pd‘
TWT DK 2 T ERFEL TS, BT/ Y=y Samsung SDI 2Bl L TV D,

© Renault (FXiM)

Renault |%, 77277 )V hE—H—13—2009 T, 4 5D BV a7 M—%#FEL, 2012 4
ETIZEV DINTA LTy TR ETHERE LT, 2011 F2&84 D FLUENCE Z.E.&/30 D
Kangoo Z.E.Z¥5E L. 2012 4E(ZH i BV O Twizy &N F 23070 ZOE %358 LT,

ZOE X, B W OBETFELL THEZ D, HIOF-Z Al D BV EL THLWDREED=—X
R CEDIDNTEEFISITZ BV T, 2016 4FETORFTH 6 T HIRGEL TR, BN TR
RGEBETED EV E72oT0D, 2016 ERICVAT—F = VTV, EBMIA EEZTNETO
22kWh 75 41kWh (2L, filfcsEREZ 240km 725 400km (ZHLR L7z,

Kangoo Z.E.I&. 2011 4EDIETELIK, 2016 FFETOREFITH 2 T HEARTEL THY, BINTh
ZHRFE B A B A BV E7eoTnd, B &% 22kWh T, i BEREIX 170km Téd, 2017
T 33kWh OB AFEH L 7= Z.E. 33 Mﬁhéh fLfe REREAS 270km LA OV,

Renault (%, %4 #] 2016 FEE TNV /— HETTAT L ATRI 150 THD EV ZR/7ET 54T
RL TV, ZD% ., 2020 FEDO AL AR—NTMETEL TV,

ZOE O /LiE LG Chem #LC, Kangoo Z.E.Dt&/LiE AESC #CTh 5D,

ERAE(RE)
2014 4 3 AIZH=x ¥ —H#(EV - PHEV)D 8 Lk 52 4170 AL RUHTRE IRV B A TR W]
RALSHL, ALROREY L — T NI LRI A HEHE 95 ECHE BRI I B Lo TV D,
2016 FEICEESTEOBALIY, NV —T T TEHEE H I EHL COSIERRERMA A TRA
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wd&D 6.5%DHEEZIT T,

AEFCHTREIR I HL I A BRA T, 2020 B2 THR=R/LF—H 18 7 L& Hi5HICHEA
THIEERE LT, MR E 2 —E MM E L, 7o — SV KRR~ DT 7 )
Y —ZIEHLRNRG, FreET VOB AHEST DL TD, F2, 2020 FIZAEFEEH 80 HH.
WRFEEH 50 76 D BRSNS T, BUEST LIGOER N By F THED LI TS,

R HET N —T DINEEFRHEIL, Daimler EBUREH B HLD 2 11T, 2016 F-DOHRFEAEL
IZHDHNE T TURDOHHFEITREHE 50% B THHA, 2016 FILH ET7 7 FORFEEH
FHMAE 5 FTROEL 46.9%% T, FMET TR, LB 2020 FFETIZ FCV &5
DIFTRNX—HE 9 ET VTSGR ATLEHETHY , AL~ V1% 2017 4 6 A ALy
7 —"7"L Daimler &R THZHR/LFX—H TOREEIRILIZ OV TEEDRINT, 51 2020
HEETIZEV OAFEZATORIE Th D,

2014 AEI2FEFELIZ EV 0 ES210/##52(Senova) EV 1%, 2016 AEETORETHI 5 /5 5,000 &
IRFEL, FEA—D—BD BV Tl ZORTEHEEELTe> T D, BESK CffiA— T — bl Ein
7 FEM 33kWh 254 L | Ml RfEIL 175km TH D,

@ BYD Auto (H[E)

HEOERIZEY, EV-PHEV EBIEFRICIRFE 2 B0 CE 7228, 2017 46725 BV & PHEV (Zxt
TP EBFOMBIAA 2016 4FHET 4 FILL BBEESNIZZ LISV, 2017 4 1~6 A ol
FERIE 2016 D RIFRFHIZ R 20% LA LD R L0 -7,

BV T, 2010 4£(Z e6 Z %521, 2016 FEFTORF TR 4 T HEEIRTEL TD, B/ Iy IR
#1F 82kWh CRFEIEEEIL 400km L72>TWD, iz, 2015 4EITIE b ZF5EL . 2016 4 ETD
BEFCR 2 T REIEL TV D, TEHLA EiE 48kWh THTHEEEEIX 300km L72> T,

PHEV T, 2013 42 (Tang) %, 2014 F2F (Qin) ZFFEL, 2016 FEEZTORETENT
KI5 TR KT T RERIEL TN,

EV:PHEV OF 7 /UINARHTHIZHEA I TEY, 2017 44 EV TiX BYD O EFLY—XT
HHHK (Song) EV 300, PHEV TIdHK (Song) DM 2N FEFE ST, EV Mgt HEk L2121 300km,
80km &£72>TUVNB,

BUTNT BV BEER) T LA THY, 77— B30 BYD BilEL T5,

13



1.1. 3 EHRAEEMICHRITIE - EXEM
(1) EEMOTEEM

i i EOBI PR TA K 1.1.3-1 (HER) KO 1.1.3-2 (FEHFER]) 12~ 2016
FIZBITLEBMO M GHEILN 8 KM T, 4%, FHIETT IARENTAE L, 2025 4
I 14 KSR E T2 0T HIRH D, E0bir, kit H B A Z B o H5 BN X 2016 4
TIEH 1.4 K THH, S HIBHNTRE R L. 2025 E12I3K 5 15D 6.6 AR5 THISHT
WD Fo, B1.1.3-21R" IO, T RIRO AR 57 (6 JEFE) O3 AAR A By # O LIB
THOLLETHIENTND,

160,000 -
Z0ftt 0.3JkA " %@mﬁﬁﬁ
140,000 "ENA
BAh 1.25kA s EHEER
120,000 EBHEE 1.15kA R EEER
mE/NA)L-ITHERS A
100000 %% 0 skl = BB ERBAS
EAh 0.8JkM

80,000 EAEFE 0.45kH

60.000 —EEERPFL
E/31)L 0.73kH E/31JL 0.63kH

40,000
ur [ o
20,000 EERs By
4.3%H . 45%M

0

20164F 20254
(FAD

1.1.3-1 ZEMHIZOTR ST RIFRER)
g T DL F— REZRE - HHOBREZ 2017 (MRS ELRF) FIHIE NEDO 15

R T ISRREA)

100090 Zoft 0268 | [sz0thBE
NiNH 0.2 \
140,000 ' 2 I I
" FYLAA B
. 120000 ek
=M
118
= 100,000
s 20t 0. 1%
38 80000 [ NiMH 0.23%F
i LIB
B 60,000 223k
ﬂ ’
40,000
BRIt
20,000 533
0
20164 20254
(8D

1.1.3-2 BEEMHSOTRRLFETUEEMIER)
g T TR V¥ — RE = RE - HHOBEEZ 2017) AR HEHEH) HITETE NEDO 165
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(2) EHMA LB IZR5Hi5ERE
BT 3AERNC I D HHU LIB OMTFEL TG =7 OB 2 1.1.3-3 1IR3, HARAFTFEIL,

22015 F=DHK) 13GWh 25 2017 4 (FGAR) OF) 29GWh & 2 f5LL EIZHEINL T 5, H#i A LIB
DA, EEMEROMERE, 2t OMAMEOHERICB WO TE WK EN RSN S Z &1
Mz T, HEVHE A= — O BB 2T LT E OB S HOEITH mWEATKER RO b LT
B, BAROFZBEMA—T—DHE I RFFL TS, UL, BARA—I—DEFH =713 2015 4
(21 50% & A T3, 2016 1L 0% FEEETHR DAL RIBL Thod, — 5, BEEA— I —N
WK D7 a—r VIR BB B A=) — DO Z TR EHED | =T 2R 2 [TIXL TETND, iz,
PIENC I TR - 1 5 BURF O FIEWA BB BURICEY . EV-PHEV OGN R E %z i
HTRY, FEA—I—bT =T 2L T2,

2Oy C# 4%

Y g

N

1.1.3-3 2015 &EM5 2017 EOEH A LIB tHRTFIHE =7
HEL TTRJLF—- KB ZREM-MHOFERE 2017 XEHETEF)IZEDIE NEDO THER
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(3) £

EEtMA—h—O B M EARENR
FEAREEMA— D —OHEH A LIB O 453 1.1.3-1 1IT5R7,

£113-1 FTEEFTHhA—H—OESHA LB Ot/)LiLH
; - = TILDOIRIILF—FE | FREE
wILA—h— | LR EE |8 #8 | BE =
7 ## | (Ah) V) Wh/kg Wh/L
Tesla
475
A &=# (21700) NCA | £ 1 3.60 260 683 Model 3
(H#3E)
(2017)
NFI=wy
FEA2EFE
128 224
A NCM | £ $n 25 3.70 Prius PHV
(HEE) (HEE)
(2017)
GM
LG % Szx—rE | NCM622 | 2 £ | 590 3.70 241 466 BOLT
(2017)
HiE
NCM 57.1 3.65 240 454 LEAF
AESC SIpr—ME =2 )
(HE3E) (Gt&1®) |(Bt&1E)| (fEE) (H#E3E) 40kWh
(2017)
LMO- BMW
4 LR SDI A NCA- | £ $7| 940 3.70 189 357 i3
NCM622 (2017)
BYD
BYD y:: LFP |2 $8| 240 (A~E8) 134 (A~E8) E
(2015)
TmAE
CATL A NCM | £ $7| 420 3.65 178 403 Shenbao
(2016)

NXF V= 71% Tesla [AUTICHBE A ZHLE L QD O RLX —Z L 260 Wh/kg .
B O EHE R X ERRMEHZ NCA, BB EHZ BEh%E VW5, F7-, ¥ HEhHEL, Ford, VW
02 PHEV [T O ALV EZHAE L TWD, DO RLXF—EFE L 128Wh/kg (NEDO H#E7E) T,

IEMATEHZ NCM, Bl EHZ B2 N Tnd, 51,

=N =

IS4

LS AT REZ R R (B & U=

Y ROEEIEL OFH], BARKLEL P OTEYE EI G OHMN K OO KAEURIZ LD &= e —
BEEEZBIETEEDILTNS,

LG 154X VW, Daimler, GM, Ford, Renault, B4 H By E [ FIZFI X —MNE AV ZEREL Tt
L QWD ZOT R —EEE T 241 Wh/kg T, BHMOMEHERIZIEMETEHZ NCM622, £t
MEHZEER, B L =X~ AR —F ARV AL T 4T gV BT )P A RO TIv 7kl
817~ Safety—Reinforced Separator Z fH\VNTW\\5, B/ GE L. BBWAIEIEIT CRE I ARAZ Y
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RN T A T REEE TR L T VD, ZOREEIL, BRI CALDE A T 72D B A 7 VI
NTHHESILTND,

AESC |3 HEB#H0D LEAF [MiFICTIFr—MNERAZAHEL TOD, I EHT 2010 4F1F R
TIL LMO ZFHAREL TWes, 2017 ARIZHRSNVIFT O LEAF ([ZEH S/ B/VIE NCM A3
k7o TS, ZHLT EMM e & TR =L X —F FE AL D B, 2010 45 Clx 157 Wh/kg
TH-o7203, BUETITR 1.5 50 240Wh/kg (NEDO HE7E) £ T _EAK S TND, FT-, 224t
R T DD 8T I Ea—T 7 LT R — 22 L TD,

H LA SDIE VW R° BMW FEIZHTE A2 AHGE L TnD, £ LF—E LT 189 Wh/kg
T, BHOMEHE R XEMTEHZ LMO-NCA-NCM622, At BHZ Benc VT 5, £-, &
NWEEY 2 — VDI A REAFHEIL L CDT2D | BB TRV R &N M ELTH, RO A8
A=H—IRERT FA L ERERECEM I OT 7 7L —RR AR >TND,

BYD (%, RF|&ttD BYD A —MEIZH ELZMEL TD, 2O LF—FEEL 134
Wh/kg T, SO BHERTIEMRE BHT LEP, BRI EHZ Bénz IV CnDd, E7z, —&8, IEmEf
EHZ NCM & W= b EEL TRY, 4%I1E NCM 2 W2V O R A B IS ED T
<EEDINTWS,

CATL (&, FITILFYRER R EE O E A #h#A— I —ICA L2 G L Tnd, BV m
FOENOZ R —FE R 178 Wh/kg T, MO EHE R X EMABHZ NCM, AR BHC
ERWTWD, BV ARSI, =RV — ) 133 Wh/kg OIEMAEHZ LFP %ﬁﬁu\f:
N ffFa L Td,

17



1.1. 4 FEEICEHTL2EHRAZTEMOREMBARETOC I
AT, KIE, BU, R #E| P EBUE2 3EL D $RH S B O BB R 7 a7k
DEENZDNTIR D,
F 1141 IR IO, FEOHEHEA LIB OB%E BIRITR AR iz B HEZ#ERL, i
GRNT DO 53 B ThD,

x114-1 FEEOEHFHABZE M/ \VIDHFEBEE

=, Hoish B & * E ER g F ==
BIZ DR e NEDO DOE/VTO EC EXBEHERY | MBI
BHlaT PHEV EV EV EV EV EV:PHEV
EETHLE— |2020%F 200 250 280 235 240 240
BEWh/ke) | 9030 & — 500 - 250 400 400
FEH HZE (W/ke) 2,500 1,500 2,000 — —
2020 ££| 20,000 20,000 13,500 12,000 13,000
R~ (H/KWh)
2030 4 — 10,000 — 10,000 —
hLoF—Fd (5F) 10~15 10~15 15 15 —
4,000~ 1,000~ 1,000~
B AL FEa ([E) 1,000 1,500 1,500
6,000 1,500 2,000

i) KBHOBEMNAVIDIRIILX—ZEDHEZMEIL. ILOBEED 0.8 fF&L1=,
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(1) Xk E
TFX—E (DOE) BT D EHEHHEZE EMOFINBr— -~y 7 %X 1.1.4-1 |ZRT, £z,
BERR/OZEN AN 1.1.4-2 (TRT, HIFTORAE D@L ONLIAIC, BB E (VTO) |
TRV — B SEEE R (ARPA-E) | B /5 (BES) YT 5281272 > TD,

Research Roadmap for 2015 & Beyond

Current emphasis: The development of high voltage cathodes and electrolytes coupled
with high capacity metal alloy anodes. Research to enable lithium metal-Li sulfur systems.

Smaller & Lower
cost EV Battery

Long Term

Research Lithium Metal-Lithium Sulfur—Lithium Air

Theoretical Energy: 3000 Wh/kg, >3,000 Wh/I

Focus 2016-2020
2022 DOE EERE EV Silicon Anode with High-Voltage Cathode
Goals: $125/kWh Practical Energy: 300 — 400 Wh/kg, 800 — 1,200 Wh/I

Focus 2010-2015

2014 DOE EERE PHEV
Goals: $300/kWh

High-Voltage Cathode
Practical Energy: 220 Wh/kg, 600 Wh/I

Energy

Graphite/Layered Cathode
Theoretical: 400 Wh/kg, 1,400 Wh/|
Practical Energy: 150 Wh/kg, 250 Wh/I

Achieved
|| /-\ ([ [
~300 Cells, ~$10,000 ~200 Cells, ~$3400 $125/kWh EV Battery
PHEV Battery PHEV Batte|
2012 2015 2020

1.1.4-1 DOEDEHAZEELORMEARO—F<yT
H{B1: DOE Annual Merit Review and Peer Evaluation Meeting (2016)

M Generation 2 Higher voltage and

a higher capacity cathodes

t

u |

r Generation 3 High capacity anodes like Silicon and

i metal alloys.

t : ‘ )
y Generation 4  Lithium Metal Systems like solid p«

and lithium air.

v

1.1.4-2 DOE Z& R DK EN 18
Hi B : http://bestar.lbl.gov/
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(i) DOE BEEKMBOEKMEARITOC YL

VTO 13, B 1.1.4-3 [T IOIZ, & EMOMFFEBAFE MG L LT, AP L ROV R
T LOREEI T T FEBRFER — 7+ VA %41 | FREEIT LT, WFFEBIE I A L2 A iR
EEBRELTND, F2, K 1.1.4-4 (TR T I HET LIB ORI EHZ ST, BRI R
TiE 300mAh/kg #R D m AR R EY) . AMRAEFTIE 1,000mAh/kg LA LD & B RHIES

MR, BN CIE 4.6~5.0V #& DIt & B EEARZ B THEL D,

Advanced Materials
Research

 High energy cathodes.

Q Alloy, lithium metal anodes.
O High voltage electrolytes.
O Solid State.

Cell Materials Targets

Anode capacity >1,000mAh/g.
Cathode capacity >300mAh/g.
High-voltage cathodes &
electrolytes stable up to 5 V.
Solid-polymer electrolytes with
>10-3 S/cm ionic conductivity.

0 00D

R&D

High energy couples.

High energy and rate
electrodes.

Fabrication of high E cells.
Cell diagnostics.
Improved manufacturing
processes.

o0 OO

Cell Targets

0 350 Wh/kg.

O 750 Wh/Liter.

O 1,000 cycles.

d 10+ calendar year life.

Full System
Development & Testing

O Focus on cost reduction, life
and performance
improvement.

Robust battery cell and
module development.
Testing and analysis.
Battery design tools.

Q

Q
Q

Battery Pack Targets

O $125/kWh EV pack cost.

O Fast charge (80% SOC in 15
minutes).

0 5180 12 V start/stop pack
cost.

1.1.4-3 DOE-VTO M EHE & A E & ith ) B 25 i F B BE
H{#2:DOE Annual Merit Review and Peer Evaluation Meeting (2016)

Anodes

Today’s Technology
600 mAh/g vs 300 (2012)

Next Generation
1,000* mAh/g

Intermetallic
Composites

_

AS > o
S ¥
| 5] o
L ) S
Zheslece =, Soe =
< e = %0® S
Sjetae® = KPs e
E £ [ J

3 el o ."..",. =
L Ve X s
] ;... Li* '... .-:C‘

Electrolytes

Today’s Tech
<4.3V vs <4.0V (2012)

Next Generation
4.6-5.0 volts

A

Cathodes

Today’s Technology
200 mAh/g
vs 120 (2012)

Next Generation
300 mAh/g

High Voltage
Layered Oxides
(Ni & Mn rich)

/

1.1.4-4 DOE-VIO DEHABFE MMM OMERESLI—S Vb
H #8: DOE Annual Merit Review and Peer Evaluation Meeting (2016)
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VTO 1 DOE 4ER BRI E =TI T, BFECRIC R S<ER Sy 722 ([ 10 5737
AEPERE) LIRFE =L — 5 B ORRERE RAHRE L CVD, 2014 FEITZNE R 325 R/L/kWh,
150Wh/L Toh->7273, 2016 ALK 1.1.4-5 [ZR T 8L91Z, 268 R/L/kWh, 260Wh/L &8RS T
B, EE= AT —EEON FICIDRIAMEDNERL TWDIEN 30D,

FTo, B E-ERA RO AT O ANRELITHhILTEY, K 1.1.4-6 [TRTEIIZ,
NCM TEMR-EEN AT 150~200 K/L/kWh, Mn U»F 0D NCM IEM- Vo A4AMmT 125 K
Jb/kWh, Mn UF 0 NCM IEM-&J&)F 7 LA T 100 R/L/kWh, £725TWD, 72, 25K
—& BV F U LA (VF T L2 R EM) TiE 80 R/L/kWh EOFREL RSN TV,

Pack Cost ($/kWh) Pack Energy Density (Wh/L)

1000 a — 300

900 g:: ‘\‘§h-‘\\\\\ X ///, |

300 X - 250
\ A / 200

e\ / -~ 150

500 ‘

400 ‘ *7¥‘—
\ M : g - 100
|

- * * 50

S

2008 2009 2010 2011 2012 2013 2014 2015

YEAR

1.1.4-5 EV Everywhere Challenge DEHRHAEEMDHERERE
H #8: DOE Annual Merit Review and Peer Evaluation Meeting (2016)

— 250 |- Eii;zzde | Graphite/NMC:-Graphite anode
& [T Inactive materials. coupled with Ni-Mn-Co cathode.
':‘ Purchased Items |
g [ Pack integration NMC111
= 200 [ ]Non-materials
v [ Gas utilization . A -
5 “| Silicon/Mn-rich: Silicon alloy
%" - composite anode coupled with
1 - USABC EV | .
< -
S askwh,_ Mn-rich layered cathode
D - .
® 460 _q ]' _|  Lithium/Mn-rich: Lithum metal
[ N .
g i anode coupled with Mn-rich
= i 1 layered cathode
o —
; 50 - —
S = = | | Lithium air/closed: Lithium metal
5 anode coupled with Air Electrode
é‘c i\& ,{\& «'-_?’b
Na & & &°
<@ & N A\
i‘ \ \ Q
S & o ,s'b
S N & &
MR

1.14-6 DOE-VIO DEHFFAHETEMDIRXIAE
H{#2:DOE Annual Merit Review and Peer Evaluation Meeting (2016)



et LIB (Next Generation)DZE4E LTl Amprius, Inc. 3AZ L7 +—R K% Yi Cui 7 /b—
T DI Z B AN — 2L, 2014 ISP E TR T2 BT, 2016 £EI2E3 1)L
HANAT RO GEZ BB LTZET T O AL TWD, S ar T /U A —E & 5 2 2 1E i
ZHlAATH, USABC 2020 @ H &AM 723 2Ah, 10Ah, & Y 40Ah OTIx—h~/LZBIFRH
THD, BeA&HI72 BRI, 350Wh/kg K T8 750Wh/L & 1,000 YA 27 LD FHA T o,

Envia Systems (3 USABC #EXHEHL(EV) N7V — HAEAT - T mA ®I7Ir1— ML 2B
HT D70 RO SiOx MEFEERL, MO T, 2—T 170/ \UZEH LT,
ME O N—2DEME BT LTz, £72. Mn Uy F O Ni Uy F NCM R IERA A 7L
RL. 10Ah, 20Ah, &% 40Ah DTIR—hEAZBAFE T THD, 20Ah DFTIX—rE/LITT,
300Wh/kg K& T} 700 A2V DFfnaEHL T\,

(i) DOE IRILF—AHHARHERNTASIIH

DOE @=L ¥ — St 9 51 i J5 (Advanced Research Projects Agency-Energy :ARPA-E)

IS L OB HHE T BB O BB 9 7 0y =7 MW T, 2 0@z UL ISR,

@ BEEST

2010~2014 4E0 5 4Ef, PREAEK 3,500 5 R TERMSNIZ (D% 2016 EETIF Y

AT LIB )= SRR OB CBMSEA) . 480km LI LD AATE TTHEET
BB AR H AL L. R H S8 e L% — 45 200Wh kg, (KRS 3L
F—H L 300Wh/L, =2k 250 K/L/kWh ERESHIZ, X 1.1.4-T IR T 8912, UF 7 LZE5
Eh VT A EM . JEER LIB. ~ 2 R A AL N e E A O RF S B %
DT,

Today ARPA-E

Gasoline
Ry Missoum

Li-air

Li-S

Adv Li-ion (- PLANAR AN v
Mg-ion @ pellion
Zn-air

4000
Cell energy density (Wh/kg)

1.1.4-7 ARPA-E/BEEST MBI LE L2247
H 88 :TEV Everywhere Energy Work Shop](2012)

SEHERY LIB L LCIE, 24M 23 B Bh L OV L — R - A 7 o — 2 U ICRORRA TS,
F7o, EHREEMEL TlX, Planar Energy 232 E{AEE L, Missouri K& PolyPlusBattery 73
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UFr7 K225 7B, Sion Power 23 F v AR FE A, Pellion Technologies 23~ R U LAF
. Revolt Technology 23 HEENZERFEEM., Stanford K3 E R EMICEWMEA T,
BEEST 7'mY=7hTiL, 70y =l MR AMEICH oW ol TR S L7~ 7z
25, ME— 24M 78 BB HL K P )L — R - [ A7 o — R VIR R A 72 4551 23 BT S
e, BWEMARIET 5L, BARGHI Lo TR ZRNVF —FBEOFERT 7n—F T
BHEHIEIL BERATERITEN, MERORIE T 1 AT LHBRA K QS MR T OB VE
AP LTz, 207 meATIE, & LK CEER) ZIRA L, £ERITILHL, avR—xr
N —HEI TR L CEEREAZ L — LT 52 TR A AN T, BEhEMmE LFP EMRIZZENZE
U450 p m DJEFHTdhD, 1TWh FIHK—Me /W TH A2V FAn 1,000 A2V L EZ7RLUTZ,
TRV — R O EMER ST | B E A TPhoto of a 40Ah, 300 sq. cm (130Wh) lithium
ion pouch cell manufactured by 24M. | DFEC#EDE 600Wh/L F2EE SHERI S D, 2018 42 F Tl
R REAEICBITT DI HIEL TV,
@ RANGE
2013~2017 4E0 5 4E [, TREBEADN 2,000 7RO TE THED B TND, Hili#E
M NEMS AT 2O RAMEZ ] ESEHZEIZES T, MU AT AEIKDOA—/3—~y
RaREEL ., Eith= 737 ME (230Wh/L) A= AME (100~125 K/L/kWh) SR A H 5L
TWD, AT BT NIF 12 O3, [ENIFFERT, RPEENSE L TODHH, TDON, 43 2
%t (Solid Power, Bettergy) . Oak Ridge ENZHFZEAT. Maryland K220 2 B AR E #h.oo B F8 1HL
MATND, Eiz, KGR LIB, SN2, VT A s S OB FERI R BITHIL TS,
@ AMPED
B 35 B LSO SR A O 22 - MERE - i A RIRICSGE L ISom vy
FEArOHIE AT OBARE BRIE L= 0y = 7N Th D, & Bl (kT 0% B L2 1B - il 18 |
TVIREEH, YL REENEREDOT —<& P, 13 07 vy =/ bR gk (—HfET)
SN TS, 2012~2016 £ 5 4[] THY 3,000 T3 R ADOPREAFESH TN,
@ IONICS
2016 FEBRMASNIZT Y =/ M THY | TREIT 3,700 LR/ TRHEISH TRY, Hiff
FHEE ML, 8 83 i e QR 2 k52 L UL A4 AEMA B2 W BT 7R B
LT NAZDANEZ B LT, 2016 GHTKR ESZAFJEAT- R F LD 16 T—<
PRSIV TWDH, WRRIZZE EBHLBELRY 12 77—~ BREFEMBSE)S 4 7 —~<&ieoTD,
H A EMICBIL T, 2 ANEZELL T, &/LT 100 R/L/kWh LT, FEif ST 175 Kb
/kWh LR M8 B0 T, UL NIRRT IO eI M ThiuTnd,
» Pennsylvania JN 37K 3 B OARIRBERS B iz oA GRS ORR LR B R E R E
- Colorado K Boulder % : 4= [E A EE#L D & /L D BLIE K ) 2 HE 9 A B BEks 15
- lowa JNSZK: T AR EMHE ORI ANMUE 7 02
- Oak Ridge ENZAFFERT : 1T AR EARE K MK AN VAL
© 24M i — b — e —)LIECTHRUE ATREZ A 1 - BERR AR BB E O PRl — v — a2k &L
TeUTF U L JE AR
+ Sila Nanotechnologies : B {AEBME Z L S TIEMRE L —H IS T HRET T A
+ lonic Materials: U5 7 54 J& B AREMH DR ~ — B E & ORY ~ — 5 (K IEM
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- PolyPlus Battery:UF 7 L4 @ kS 1T AR B ML I TSNS B 3L — 21
FEXEN

(i) DOE#ZEF/DTOTIH

DOE OF2J5 (Office of Science) 23T L CV 5 [Basic Energy Science] (BES) 7’/ A2
UWNTCL 2012 4F 11 A iR E (B EE ) OpFZEil sl LTl Joint Center for Energy
Storage Research ] (JCESR) 2% Argonne [ENZAFZEATIZER NS TS, BIRE TPRBKEIT 1 (&
2,500 J5 KL (5 4 []) D FETHD,

PRYE BARIT 5 AFLINIC =R L X =L 5 5, 22 1/6 OARAR LIB ZBRJE T 5L THY,
Argonne [ENZAFZEFTAEY—4—ELL T 5 ENAFIEAT. 5 K. 5 23 (Dow Chemical, Applied
Materials. Johnson Controls, Clean Energy Trust. United Technologies Reseach Center) 230l
LT3,

JCESR 1% 2016 4 1 A2, AFEER O 0E B MA 7 LT, BB TIE7r—E!
Z, HLH CIT 1.1.4-8 DIV TF U L4 B AR L s IEAGA KL 725 30 E 72 ) T A 2 E
ZIRE LT, 2017 FEOT 07T 0 T ETIIMLOBHROHIFELHEEEL | $100/kWh (/371
V) BEEDERA B L TS,

Li metal
anode
()
o 90
"

)

Electrolyte Membrane

1.1.4-8 JCESR WNORMEHEZERD=-HILEEL-EHAZEMOI LT
H 81 : JCESR http://www, jcesr.org/

(2) Ex

RRINIZEBNW T, # 1.1.4-2 \R T80, RN B e 70 s I A (7L — LU —r 7 ay
FL) & BEYEMFIEAE O Y = T AL TRESNWIZRMN T = D — A= T T 1T
(EGCI/EGVD IZB W TEBMOMZERHIE DTV TND, 728, BRI T By =7 ME | BEF DN
Lcar =37 DRAZ DY | ZHUTERHUZ B AR THERNES TN 3% 3 BE O3 - WF7EH
OB B DMIH THLHT=D ThD,

LIB B~ my =/ bo@hmid, kel IRaAMUICBGT e 7 1y = 7 MRS RSB
NRAvy MR CEREN =2V OFEH, L OEDBILAD =R LOESEE T —~< 2L TD, ME
BAFE TlE, 7 ey =/ N TIEMAM B e AR B BAFE OIS 2O O B2 [RIRFIZBAFEL
Z DM BB AT A A A CEMFHEZ T 2282 EHL TV, Fio, BiE 7 ae AR
FA7NVEMORBEFICER T 7y =7 M 5D,

B BRI, B> COAMERR THEARD AN, AR 150 =—1/kWh, = /LF—F )3 200
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http://www.jcesr.org/

~300Wh/kg, A7 /VFAH 3,000~5,000 A7/ AL H—FFms 10~15 FFL7poTnb, 7

oY=/ MYIEIL 2~4 T, E}Eﬂ:%@fm\‘/“:%ﬁ‘i%%
JZRAYIEUN
EoTHRNEDONREL, Fi-, ?%af‘f:%zﬁ

HIT Y I bEGITH BB T

TLTWD, RSN TODRERL R — %

HERIIL D00, Lo RE#HEEERBRE T

HAEENERER O 1Y =7 M EETLH D,

#+ 114-2 EGCIDEH A LB AKX IO Y

oz ok

" A B & £ hinfee
(XAm8)
ToBEROEERE. /L2 AU E—ERER | TRILF —BE:200Wh/ke | Solvay({F). Recupyl({A). Temic Autormative
AMELIE  |L/ELBRFETA D Ib, it BIEF6ARRE )L T 51 7L &6 10000 Elestric Motorsl38). CAE({h). Prayon({h).
(2011~2013) OVERE- T MHEEE, SR REFERL . 8 (AL 5 —Fas 108F VolvalSweden). Renault{ 14). Institut
ARIRSE 7 — b ILOIERE TR, FPolytechnique de Grenoble( {4). Universitat
Minster(3k). Universita di Bolozral 8]
Tt Tl A B BB (LiNigsMny s04) EUF D | T L F — B E:300Wh/ kg | Consorzio Sapienza Innovaziore({F) | Chalmers
APPLES LEER(AA)-N—F s5nC. &8 T Tekniska HbgskolalSwedsen). Chemestall(38).
(2011~ 2014) TRETEMINZUBDHE, TRELSHIE ENI({#). ETC Battery and FuslCslls{Sweden).
BIZL. /SO Y DO EEBE Universita di Romal fF'], SAES Getters({R) .
Stera Metall(Sweden). ZSW( ] %5
Zorlbe < 2L RIEEE BRALUB | TR ILF — B E 2500 kg | IKERLAN (Spain). Eiat(f#] . Aalborg Universitet
BATTERIES | & 7007k, HMEOME. wILORIER |17 Faa:4.0000 [Denmark]. Vrile Universiteit Brussel (Belgium)
2020 UERf. St X L DBRIRE E i, (80% DOD) . Urnicore(Belgium). LeClanchelSwitzerland ).
{2013~ 20186) Absngoa Research [Spain), Kellen Europe
[Belgium) %
BYEw A T T RERSCOUOREE (T E —BE200Wh ke | Technische Universiteit Delft (Netherlands).
EEALELBWIMRE IO 28, EfEH (Ty |22 F: 1502 —0/Wh Uppsala Universitet [Sweden). Kemijski Institut
EUROLIION A MaNiZE 3 L) & B (/S0 el (Slovenia), University of Cambridge (),
(2011~2015) | & jE, 186508 L/53 % — b RILTTHILS — VolvolSweden). Renault ({h)]. Spijkstaal Elektro
B E204Nh kg AR, BY. (Netherlands), GALA (J4). Zaw(iR)%
AELEES I 5 BEEERLIUBME | T4 )L+ — B [E:250Wh/kg | Fundacion Cidetec(Spain). Oxford Brookes
O Sb, BB E (T lbA e R/ |y 5L Fan: 3.000(0) Universityl ). Imperial Collegel F). Palitecnico
T—tROSEMLEES, RERELRIL KR (100%D0OD) di Torina({#). SGL Carbon 18), Solvionic({A).
MARS-EV |/3q 4 Di&F) EB@HADERE U /0 Roskwood Italial {B), Resupyll {4). Johnson
{(2013~2017) | P-CNTHE S E1TL Ba A AD T3 8 — b2 Matthey (%)%
LT, 150 A 2)L . B00mAR / g R, TN
VB EEER ) v —SRELHT, 0. &
S BRI R U S0 O S EE R E .
LIBRESEHEFEEOS L SF, IRITEIL (NVC | T2 )L ¥ —BE:250Wh kg | Commissariat & [énergis atomique st aux
Ef/mFERE/ RN LUERME P LE [t )L F6s:3.0000] énergies
MAT4BAT CAEFERE. TILERE, BFEREYET. alternatives({/). Directa Plus SPA{R). KIT(4)
(2013~2017) S0 FSoTERLIC16ARE L (2L T in . Renault{{A). ZSWIB). Timcal 54
situTOERBEO L/ LERITE =5, Brrid. Li- [Switzerland). Salvionic( {A). Fundacion
Uy FIEfE, 3770 FBE, 7370500, 7 Cideted(Spain). Solvay (#)%
w7 —/BiF R - ERETFED.
Evﬁauefbﬁjzfsfijmtz( - ERES | (EEEFEL) Renault({4). CEA-LITEN(A), Daimler(34).
& FILIEY. REESES)IFERIOU I, BD Entegris({4). EDI-VEOLIAIA). Fraunhofed JB).
ELIBAMA |2 omiiss Sess 0w 2 0MRE £ IN-GORE({A). Ingecal({4). Prayon(Belgium).
(2011~ 2014) || s0an5% % — b L O IR 14 SR M0, £z Rrodia({4). Saft({A), Snam(14). Schay( ) .
{ERBLUBD S -1 7))L 7 iiTi% SHEE . micors{Belgium) 5
AIALF-LBOEEIOD O 4EEOE |GEEEZEL) Renault({4). OPEL (31). Peugect(iH].
fB(NCA. LMO. LFP. NMO) &~ R iaE # 5 1 . 404h VolvolSweden). Ford( i), Figt(f#) . ONRS({A].
HELIOS #irtz )L T IE E L. BN HEouRE RE RWTH Aachen(#8). Umicors(Belgium), INERIS(
(2010~2013) TR Fas. DR, U 7L, 2D s L),
SEREA BIR. /o, £ L ORI E L. ZSWIR). edf(1A). JOHAR(EE). CEA ({L).
LB D RIAL R, 2O M, FRFEHEILO EMNEA({R). Saft({L)%
B R B U # B ER 7 EE HR ST
Hw—EFEERET R I-E e, BiEANE A 5L B 50% Accurec (J8), ATOS Origin Scciedad Aronima
LBDEEIO Ok, Tic, B FEGS S S 1501 -0/ W0Wh Espaficla (Spain), Cegasa International (Spain).
SOMABAT 2L R ORRE EfE. sTEL T 0% LI oy Instituto Tecnolégico de la Energia (Spain).

(2011-2013)

A2 EE BB,

Kompetenzzentrum - Das virtuelle Fahrzeug
Forschungsgesellschaft (Austria), Lithium
Balance (Denmark), Recupyl [{4), Umicore
[Belgium), Université de Liege [Belgium)Z

H

:European Green Car Initiative (http://www.egvi.eu/projects/research—projects)

7233, Horizon2020 7'12 7 AT LIB RCE M Z B MO IR 7 vy = 7 MR I S 11T D,
HH O 5V # LIB #BH342a0 Y —2 72870y = 7 FiveVBJIZIX BMW &L, kB L
T-& BB 2 oy MRETELZRIEL . BEMIZ
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http://www.egvi.eu/projects/research-projects

[eCAIMAN JI1Z1E FIAT OV VOLVO BZE L, MBS T8 3 54— — 3 mpE LR
VELT- & BT - Ea a7 LIB OB E-ML TUNA, TSPICY 1213 8 KFE 5 RENSE L, AT
=AU FRIEMmE ) T BT SR RO BRI B E B /UL AGA A TCRAEZRELL TS,

(3) Fa1v

RAYBEUFIL, ATFLL7Z EGCl O 7 my =7 IR, BV R OV B A ZH MO 43 8 TR 2
SNy 7RIS & BIFAZEA BIRL T, M E OB BURZ L T, 2008~
2015 MFITHEFRFE A (BMBF) 38 CHEIESNIZILIB2015) 7' 277 A Tld, BASF, BOSCH,
EVONIK, LiTec, VW Z£D#) 60 DFE KL K F - AFZEFTN BB LT — 2 7 DOVFE RS, B
A L OVEE I B AT G LT, L RS OB S, A RIE T a A0 BSE, Eil Ny
IEHEAREDBAFE, STV —~ XA R AT A (BMS) DBHF S Ak % 2B 7 oy =7 3srh
Fondz, BilzIE, [Helion | 7’0 =7 Tl 300Wh/kg UL EOH# A LIB OflE 7 o 20 i
., [LiFive] 70 =27hClX 5V kD= B LIB 233 H Al fE72 IEML S BARK OB 1M T,

F7-. TLIB2015 |0 # M7 17T 5L LT, [Batterie 2020 717755 2016 AELVBHAASN TR
0, B AR OVEEAEERE S REL TRV —FE - BB EON L etk -FEMEom

b BIEAN =X LOfRY] | BRI AMESEE H I E LT SR B8 A3 PE S TIT b TV,
HAT R, LIB OMEIBAR L E T m R ADO BT, 2EREL, 2l F A4 Ei, VF U L
AL, AR 2R S O T E B OB Tho, 2055 EEFEEEOa Y —2 T LD
[HiPoLite | 7"y =27 N ClX, Fraunhofer 73 & &AL 1EAR, IHEWEE Ty 78/ —4 %5 W -7 1
NMIATRIVDBHFEL  AREN VLD RIBULLT AT 2MEEAT > CIFERBR IR T 5% F| 51 CThif
ZEBRFE DM T TN D,

RAY OEMAFFEBHFEIL R EL T 2009 EIEFIBALAEL7Z Munster KOF B A7 2 —
(MEET) 121X BMW, BOSCH %, 30 #:LA_ ED{EZENRS L TEY, E413 Minster K& Nordrhein—
Westfalen (NRW) M A3 (& HHL . BMBF, BMWi, BMUB %504 [7H XL TV5, LIB D FEbf -
BT AR ST v RS ICIRVALA TRY | MR O B Bl &% E 42 )
BL MO AI)—=0 7T ANATOREAESC, 20Ah #&D LIB OTIp5—~ o 3 my MliEZ A4
CERALTND,

F72. 2011 4, BMBF FHETRAYOEMPEETERDOTOITARZEL IS AT DRy N — 27
LU THE RS 7= KLIB (Kompetenznetzwerk Lithium—lonen Batterien) 1%, Fraasf<Cub i DA fEH
fitr D S PR A FR R A2 P C RLABD | BPE(RIZIRIT 52 8% Higl LT, BASF, EVONIK, BOSCH,
Li-Tec, SB-LiMotive, ZSW DA ¥ - AFFEHEIE 23S T D, KLIB 1, LIB ZH L& U7z HefE
fFFE, FEMEUE K OB 2N AT REZR 7' T v b7 4 — DO FE % — (elLaB) % 2014 412
Ulm @ ZSW PIZ/ =R — {3 L IL[E TR L CUD, elaB Cldb Bk B EEpERAf, LIB ol
1 (18650 Tt /L, I3 —hE b, 20Ah RATEE L) . BADZEVE S S 41T > TV,

(4) & E
FIENC 1T 2 U HE MO BB T IL, 5 12 ¥k 5 Z4EEHE (2011~2015 4F) OFSHA T,
MEF AT 7 HF e 56 1 ) (863 aﬁu‘)@ LIB BRFS & A [ [ 51 8 e SERREm 20 56 R A ) (973 3
) OO MR M BR FE AN FEHE S AL TE TN, 2016~2020 LEDE 13 Kk 5 7AEFHB OPHHA T, =
D 2 &ALz TEZFEAWEHSE G | 7 07T LD S T D,
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863 FHHIIZISIT 2 A ZE M 2020 FOBAFE A ARITT AT —F LD 300 Wh/kg, Y17
JVFEAHY 3,000 [B], /N7 U— 2R3 1,500 6/kWh (2.5 77 F/kWh) T 7223, H [E B2 AT
MOT) AT W FEF T 2 —ICED5 12 R 5 FAEFHHEIORREE T, =)L —5 LN
160Wh/kg, 737 U—= k78 2,000~3,000 75/kWh (3 75 3,000~5 5 /kWh) DL~L ST
0. BAFE BARA A TE TR,

5 13 K 5 FAEFHENCIS TS 2020 4200 LIB OBR%E BAZIE, =3 /LX —HE 300 Wh/kg &35 12
R 5 TEFFEIEFEICTEDS, A7V FFniE 1,500 [l BAEE NI 72Dk, 23y 7 ) —=aZAME 800
Jt/kWh (1 77 3,000 /kWh)& BT BAEE 225 Cnd, Fio, HFE B o B B i3 =
FILVE—FEEN 500 Wh/kg &72>TND,

[EZHERAFERRFEEHE | 7 0 T LD RO B x ek TR 7 n P =7 b Tk, £ 1.1.4-3 12
Y6 HEOE ST~ RNRESHTHY, LIB OIFEMmAMEFCIEE Ni % (NCM, NCA) O & B
mA G, AR CIX U a s EBERDOIRA R EO R BME, BRI CILm & BT BRI A
BT 5L CD, F7o, HFE B T, REREM, VFU L EERL N F 7 L2EKE
MEBRRETHEL D, 5RO TRITK 3.55 (860 &) TR S TUD, 2016 ELTiT#E
1.1.4-4 \TRT 5 DT a7 MNEIRENTWS, 72, 4%, R EZ xR LT-EFE 70
VIS IND T E THD,

F114-3 FIIRERTEINTOCILNOEHREEMEMOEST—

REMDEFEHE OEHATHEEMOHME . HAT LA

QB/BIXRILX—EE LB BF

Q@FEti N, RFMO LIB B

@EHATHEE MO AT LM

CFEHUSIRIL I —FET B

FHET ST+ —L CEHATHEEMOHER VAR A EMAE
Hi B : ABAA-9(2016) ¥R &5

EEHM

& 1.14-4 2016 FEITFRRSNE-EHRESHEFAR IO O IH

FRT—< % - HRiEE Pk
HMHEERAWNEREHEGO LIB Bt X7 LK hE R R E R AT LIB
EIRILE—FEEOORIMEAREERMTE | =N EHEM
BIRILXF—FELBE L .

AR =R E HEER LIB
FOTT)r—23 2DV TOHEREH
Rt LIB OHETERF CATL LIB
EIRIILX—FE LB BEREZOEERMMAE LISHEN LIB

HE: BEREAARFARERFTTAERATRINIOOLIN 2016 FEAR
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(5) & E

REEBUMIE, 2010 4 4 A | HIERIRBE (b SR OHEE L BREER PN PE R D B A BT TRL
EL, INERFEREOEF NCT A% BIRLIEMRRF 7Y — U il R SRR L | 2 i T L7z, [
TEICHDE | FRBRR B AR BOES . BB R PN AEIE, 2010 4R 7 A “REMA R RO
FERMPEENEERT D282 B L2 ZREOBS b =i n—RN~y 7 | 23K
720 ZOFENZITIE, 2020 4FETIZIE BV AR X — Ry H o H ok LIB O i aa kK
FTHZENRIAENDD | FEEIT/ N RAH OBG ) TIEARLFEETHLLO D, I RADOH
INT ARG IEDEL, FREH SIS T-FZERR R 4~5 KU+ 2 ETHEL D,
F7o, BEMOFEM A— D —ITFTMEEN L ZD R&D BEIILETHLHI-0, LIB FM 2k
DEFEALIRIL 20%LL T FRCERM O BAEFRIT 1%ITRE T, KiEnx B AR LD AIZFE>T
WHEL, DN B RO MBS IR L T VD,

2012 4RIZ, BEE = RLF —HIFRHIPE (KETEP) 1%, [ =R F—HifD R&D V=7 /T A | D
HC, ¥ 1.1.4-9 ITRTTEV X — ks A7 A Ou—R vy 7238 R/ UTEY, BT
a7 ikt G et LIB LR IREME L TD, R EBEREMIZBEIL =X — 5 E DR
B H 2% 300Wh/kg, HEH B =% 500Wh/kg ELC, ZDOBIFICERFTH 220 [F7 4> (§9 22 1
M) 2T ATHEL TS,

F72. 2012 FFITBIRE TR LT THK I 2T 2 i K = L2 — Rl B BA %S e OY
PESEALHESE | Tl PRSI - FHdy - F ECEEIN 2= L X — AT (w7 2oV A8
. VF U LEJE B, EEAERE) OB ZHEET DLl T,

BKMAE EVAIRLEX—FEIRTLA
a7 b E-C k] =3 ] FEmR
% VFILAAV{EE i BAVEEE
B 4 T i R WA AT [ 4 5 7 M i QiEE
EMEH (1) ESS-035(£FAZE. FILRZEMRZE IREXE)
- IRILF—
£ EiE 0w FRER R AEEMR EEeE R L5 BE:
=it %1 (1) ESS-035 (REBTFEEHR) Rk
mif . = 500Wh/kg
)Fo L& RABORELT AN i (h&H)
o BEIRIL P
e %}ﬁ'f#?’gl/ ;‘-:_Eg 200(8 ™42

T = .

it (1)ESS035 ERERR LEuEn
(BEETBEHER)

PHEV

#7T(4) ESS-006(EXHZEEE. Daejung Chemicals, ECOPRO)
ESS-007 (BFSMMMARR. 'LRX. 53V I HiMikE. VLK, BILEX)
ESS-008(KIST, KAIST, BEX. ERX, £ XK. EitX)
ESS-009 R BHH)

FEE om0 ESS03L(BRHER. ECOPRO)
LIB ESS-032(BEFMMHMERR. RRAT LTYY)
ESS-033(KIST, 2@ K., BEX)
ESS-009 (B -F &8s ZRR)

EV

=h(2) ESS-015(SKA/R—3Y)
ESS-016 (V7L LR K. ECOPRO. EBK. SKE/ LI HILF—)

HATES . ® mEm%E ¢ EWEEA g REE R —

1.1.4-9 IRILF—HM R&D D7/ IR
[EV AIRIILF—FRATLIO—RTYS
Hh - KETEPI 8B E TR /L X —H TSRz (2012)
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(D World Premier Materials (WPM) S48 — R Eth E+ BHH

2010 AR IZHNFHAR B (BIAE 0O PE ZE18 P& IRED) 73, 2018 FEE TICFH R 43 EFC 30% LA E
DR =T EMERT D22 BRL O B -7 my =/ Thh, 2019 FETlksisho T
ETHD, [EMEE IRKEMFEM I DB G5ED—2L72->THY, Samsung SDI 27’2y =7k
V=& —& L, $EO EEEE SR A— D — BN A S EIL, & NI Z50R IESOY
Vo A4 R AROBIRICEHRLA TV,

@ HEEXAER _REMBMBARESR

2011 FFIZPESEIBPH BT IR A T O fRE PE SE RN REAM S BFE 3 | 35BS B T 2018 4RI A
vxT A% EMERTHZEA BIRL . BUFOR THIL 1,300 742 (K 130 M) T, ZEkieK
AR K ORI A B E L, Ni SRIEM, Mn SR IEM, S V3548580, A8 —-
=T T EIFEDOWFETIHLA TV D,

@ KIERZE b3t isa7 TR R

2014427 A | RRANER PN LPE S L KRN KE 6 Ka 7 EABT -y Bp a8 E L, 2020
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TSRS I IE, EA T & TR B 42 (KPL: Key Performance Indicator) | 23% E 1 THRD,
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Z0 KPl B3 57O E @RISR o J7 mik, FB, TR NIRRT\ D, THR¥k
FEHNE 201710 T3 L — - BREEHIKI O SR EIE OILK TR TREHS TOH B &
IZERDHERG & KPR DD ~@DE7>TND,
O HEHEEMITHOW T, BIEOHKFR LIB XVH 2242 M5 TIEREN @\ VA LIB &0
B - SR LA IS5,
© 2030 FETITRMAEOFH FIRTZIC HOLR M B B ORI G4 5~T HILTHZLaH R
R
@ EV-PHEV O K &84 2020 FFETITRK 100 THETHIEAZHIET,
@ 2020 FIZENAZEIZ LD HH A -8B TR O el £ B O 5T 44 5,000 & [ (1
i 5 %J%%F?)%ﬁ%ﬁfé* LxEIET,

— . ATeYsMNC TSy 7 DTV — O BR%E HAEEIL EV HC 250Wh/kg,
PHEV 1 C 200Wh/kg THY. 2017 4ED EV-PHEV HIEEHL 7 D 2 5 DIEA R E LT, ZD
7o, v/ ho BIEEE VT T HIEICE ST, BT EV-PHEV &[RICEM Sy OFSHE =
THUREIERED 2 5L FEBTED, A D BAFEEIX EV ll& PHEV Al 328 T 2 5 H/kWh &%
TELT=AN, BED TS EHMik oK HEX BV 23 3 77 /kWh, PHEV F72% 5 77 /kWh &72-5C
BY, WAE A B E B PEEN RISV T AN S A G ATRER B L S 25, &
EPELE T R — AL i D RIS S TE A2 ERE MO BRSE ICH RVFLA T,

L=3oC, TARSRBEE NG 2017 0 BAERERIC BRI R 5L, F2, B O FatEich &%
LTWHEF 2D,
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1.2. 2 NEDODOBEEDLEM
KT aY =7 NIIOALT e B 3 U AR D BN BRI IZ DV T, FRE(D~OGITR T ERHRNG,
NEDO F LU TV TeZ & HDHVWNENEDO O H B LETHD,
(1) EEXREAROBmEFHRIE
AT IMDIDNT, BEVRA EOBABIRICHLIER O REEENSH LI- 7 2y =/ NZE
W, A S EEEICH L, AR TR E HEOERE STV, HAREERELTORS %
[f]_ X CTOELRED DS NEDO OB G Y ThDHEW 2D, EHIZ, AFFEERFEE B O i HY
T DAL BROREBRFAMEO B IV, LIB %2 - (S HEMEIC B 32 E B HE1L -
FYECICTE T DRI BN B R 21T > T D, Zhd, ENFEER OB IRLE X 5H D THY,
NS U MER A 2 3B RN Th D,

(2) FEMIBROEERRMADSIZLIT

NEDO &, 2013 4FIZRRGE PEFER < PEEHINERES 7y . G4 - FEBRA T R Ay il & 72> TRk
BESNT [ SCRV RS RFIE LB A= 7R —R EEM) | (o — T ¢ 2 — 2 F U RF K
P TR e R 2% BT ) O AL 3 =272 5T D, NEDO (ZZDH A= 7 R—RKTD
IEENZ L, SCHRFEE PTE O TS O BIEHEE 535/ S iR B L HFBA % (ALCA) /&
TACEEMAFZEBA R 7 0=/ b | RN LR NS 7 0 =7 b <BFFELST R > filit - T b
BEHARZBWT, FAE O KT W Fe B FEhi L T WD E B OWIFENE L DO 20
ELOD, MEIZJEL T, 2O KFHEO SR BHIFICOWTEER LD~y T T %K%
ZELEBHICEE 2035 NEDO ' ey = M HEHEL TUND,

Iz T, FEhig 7 V—70Hcix, Bz, bag, AARER., ZHERO 7 LV —TF 13 K% 058
P B2 PR IR R AR IA Fx | R SRME SE O B B RS D BUL A 2 2 L 7=,

(3) EBERMBEARTODIIIEDEE
MGt - HOgr & B AT BEm BT B 76 ) Tl A7 ey =7 b CH B> TR MR BRIEIC
DUNT, MRl O — B & U CGRERIEZBAR L T D, ZORBIEIIAR T 1Y =/ TTo T
il EV+-PHEV O A - E B - VB O SE20 0 L1720 | PERERILED H0
L L nfEsem T T VAL, ZNE AW O THDLH, BEWISHREI N EERBR O
HARBIEZBRFEL T D728 NEDO MM FHE TR & Eli L7z, 703, ZOAZE DN & Sk
L7zZ& T, K7 ey =/ MoRBRIED mtERe b3 iz,

(4) BEOEHFAEENRMRAR IO I/LOEMEREFDER

NEDO 1, I3 # E i & ) B e A B 5% ) (1992~2001 4EFE) 128\ W COY R I 72
LIB D7 B 2t U S B  CHEMiT DL, TREHEN B Bh#% U T A AT B %€ |
(2002~2006 4 ) | TR AR A Bh8 = PERE % s A7 LB 8 ~Li-EAD~ ] (2007~2011 4
FEVIZBWCHH A LIB OFIFRRZERL . b7 ay =7 bl A H 2 E R B EICBTS
HE LIB O FMAE - F#(b=° ISO/IEC D EFFMEOH EZ IR TE T,

DI, Frat A TaY e s NOHEE S AR D CERES B B O BN & OE S - T
B2 50 R OWFSEBR I~ R AL DR - ST EE R TE T BRIV T, AT eV s
F~? NEDO DB 513 Y ThHHEF 2.5,
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(5) EERMARTIOCIIMND—ERHITRT AR

NEDO [3# ML ARDBOR A T T D85 EEA OB — /L —RPRER . BB, AP
AR TEHOEE SRR, IFZERR AR LB (CHEE L oo B RO E NG T D02, K,
INHIFFERE B S D BT BR RS RE ) & i i LA A B do T IE BUR BN B S 0 HH - £ AL BA
P FCHHRIE DD EFEIN Y R A LTINS,

BUTEHEE T oD TS - BB A M BN AN BR 3 ) Tl AT BV =/ b CRESN TV L [E %
RIEMRCT Y 2 R fia -2 JeiE LIB M O bW B R A E 2 O e R E RS LI DV T
FESE R O SL@ M FRAE S22 DA B O T EL AT PR 2 F2 i L TV . R ey =/ N CRbil 7o A
ZIEHTED,

[FIRRIS ., THoHTR & dE i 32 (LR B B B F8 9536 ) Tl A U RIS IL 7o 9o R 25 7R
f GRAR LIB) OB AR AN B A HEE L TV, & — AT E W mER UG AT =X
LM BT OBRZEICH BOMA TWER, AT 0V = N THHR ST = — X% RS &5 2
EC, BHIE R O B A et LIB RLAEAERICH S TELIOIZLTnD,
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1.2. 3 EEDME
ARIETIIART BT =7 MO FEROZHRE LT, (DRRFE IR, (2)CO, BB, G KA I DT
B,
(1) BFEDR
1. 1.1 EV+PHEV O RIZRDHBEREN A ) TR ~7-J9012, EELEIL EV-PHEV O & ik
k%xéﬁ%é‘fr ZRELTEY, 4%, EV-PHEV OGN TSNS, [1. 1. 3 #HHHE
(ZARD TS« PESEEN [A] ) TR~ D12, Hl i o i BT 2025 412K 6.6 JEFIIC
fxé&%@ﬂéﬂf%@ ZORERSDY EV-PHEV D LIB ThbH, —F7 ., HFAE THEMAEIR D03,
AK7ay =7 O FEfi#E (B 7V — 7 ORRE I AN B L BT A A
a7 D5 EOEFHEIL, 2025 FITITAI 7,000 [FH/AFITET DEETHD, £z, EV:
PHEV ®75¢ EbIRFERIAAT 5 4 B IZITA 2.5 KM/ AFISET DM CHDH, 2058 ERLBLIZH L
T.ATBY=7b0 5 RO THEBFE(NEDO AHH53) 1% 96 B THY, +072 8 RN A
HEE X Do

(2) CO,HIEZNE
HYVHL, BV, PHEVI 534720 DM CO. HEHEIZZNE LA FOINTRE SN,

@ VUL HEOER CO. HEH &
= [FMAEITEHEE] - RE]X[T VY CO, HEHIFREL]
= 10,000km™! <+ 10.92km/L *? X 2.322kg-CO,/L *®
= 2,126kg-CO,
@ LBV OFE] CO, HEH &
= [FHAEITEHEE] X [EE] X[E) COHEHRK]
= 10,000km X 0.171kWh/km™* X 0.530kg-CO./kWh*®
= 909kg-CO,
@ PHEV O4E[H CO, HEH &
= [ BV EATIHBE] < [ ] < [E ) CO. HEHfREK]
+ 4R HEV E1THRRE] + DR E ] X [TV CO, HEHR %]
5,000km™® = 7.378km/kWh*7 X 0.530kg-CO,/kWh
+5,000km + 26.04km/L*¥® X 2.322kg-CO./L
= 359kg-CO, + 446kg-CO,
= 805kg-CO,

A
%1 [H LAl Hilkfe i A O BR O T B By AR B G RAHAE ) B ZFHE 10,575km/FE25%,
$2:2,000cc Z7TAH VY H(haX : FLIA)DORRE 15.6km/LJCO8 T—R)D 0.7 &R E,
X3 TRFE PR O SR TN AR E R RA AOPEH B OREIZBI T 58 &) (CERk 18 FERFPEES - B
BB = 5) SRR,
¥4: HPEY—7 (2017 4E358) DEL X 0/l 0.120kWh/km (JCO8 E&—FR) D 1/0.7 fF &R E,
%5:2016 F 12 A EBRFEMERFESWHHBRRIERD 2015 FE CO, HEH EECERE LY,
6:EV ETHREE HEV £ THEBEOEI A% 50:50 SE,
¥T7:h 827 YT A PHV(2017 B3 58)0 EV AEATREEE /11 % 10.54km/kWh (JCO08 E—R) @ 0.7 {5 LK E,
%8: ha X7 U R PHV(2017 A-%552)D HEV E1TRHRE 37.2km/L (JCO8 &—F) ® 0.7 fHELAE,

L722357C, EV-PHEV1 & 4 7-0D4ER CO, HIZhEIL, L FO I CE HE, 22 1,218keg-
CO,. 1,321kg-CO, 725,
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@ LBV O[] CO., HilfszhH
= [HVV E CO HEHE] — [EV 4[] CO, HEH ]
= 2,126kg-CO, — 909kg-CO,
= 1,218kg-CO,

@ PHEV D4 CO, HIlJsizh 5
= [HVVH CO HEHi&E] — [PHEV 4E[H CO, HEH &]
= 2,126kg-CO, — 805kg—COs
= 1,321kg-CO,

W, AT =7 O EfIZ L > THEE LIB OEtEie PR a AMESE S R L, 0855 R
LT, TAREBEE MG 20174512381 bz EV-PHEV O K BEENERSNIZSHED CO, Bl
BRI HONTRARS,

TAAROHBNE T3 2017) (A ARHBHE T3S 2017 4£ 5 ) IcLpE, TAEO NRELAH
% 2016 4 12 HRBIETH 7,800 HETHY, 5535 FH H (G m H, /N DU i e $88 DU iy o) 12
# 6,100 B Thd, K COz HIBZN RO FHI I TIE, 2020 FFROFHEHERAHFHIL 6,100

BT—EETD, RGNS 2017 12BIFHTEV-PHEV 2% 2020 4EICRAE% 100 HH,
2030 HFEITHHIRGE B EEIS 30%RA B EEIA 16%=F 980 1 H)) &0 HEEEE Y Tk, BV:
PHEV O3 K EIE 13, 12017 4ERit HEV,EV BIE i UE oA | (Rl | £f ) 1R
T TR B A S B LT, 2020 4£~2030 4EOfR5E R EV:PHEV =50%:50% S RE 75,

ZOREIZX LT, ATRL L7 EV-PHEV 1 & %4 7D O] COHITBZh R OFAEEZ Y Tk, h—
HNDE R BN ED COMNBRN R AR LR R A K 1.2.3-1 1R T,

At4EV-PHEV, BV BILCEE JREITHIC W L3528 £, BAEFRZ LY —0%F
RIERIZESTESD COPEHFRBEM NS ET LI EEL TSI, ARERS R IEBER L5
ATEBDTHD, 2020 4F:~2030 DR FLE)THI 580 T h—CO2/ D COHITBN K7 HIFF
T&ED, MAT, HAED BB HEA—T—IL 2016 FEEFHTH 410 THOFMAELZHHTHEE
(L KIEL BRI, SREE 77, R E S OB SRR B LA TS (2016 4 FEE TR
1,900 J5 B BIAR) . i - MESMEBED B 1TIE EV-PHEV b8 ENHZE00, R 2RO CO-HIiE
ICH RESEBRT 2ZERWIFFTED,
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(3) REE
(i) V2H-V2G DEREZE~DEH

A= —F Uy RO—BEL T, KEREO LIB 2532 EV-PHEV & D 2E Jfiths o ik
VW5 V2H(Vehicle to Home), V2G (Vehlcle to Grid) EVVIFTLWER A3 3D, V2H 1X EV-PHEV 4
AT ARV T Al WHE— IV T AEERD /Sy 7T TR | A
TS R ﬂﬁ%&a“é%@f%é VoG 1A MR A & TIEH 1D EV-PHEV Z il
BARFICEERET DL T, HiE A A~ — MUy R 2RO ZEEZRMHEL THHT 200 TH
%o V2H CIRIERIZE ) DHEBR A8 & 72050 HUs R TE ) O E LA O A XD L8
2, TRAFX —FHEZORBELEHBRMOREAHBEA HIETHOTHD,

ZD I, V2H-V2G IX EV-PHEV Oo—HF|Zx L Tl el 212325 D THH0, %
D—J5C, BE RO TR ﬁfﬁfﬁ%ﬁowm)%mﬁﬁ IHRET DI 22— RELT
LT WIRFIZ 43 7288 70 53 B AR S TWZRIT VTR BEBEDS AR 13 L7200 | Ak D
mﬁmmvaﬁM%fﬂmﬁbhé_b%%&ﬁ@@—fkbféi%héﬁ”

A7V 27 MBI D Em TR FX — A LRIRIAMEE DO AN 2L > T, FEREN
K U7= EV-PHEV O KAERBESNHZ 1T, EFELZ V2HV2G O K BRBE DO fRik 12 B
W5, EOIZ, BV AT LY S A/ Fe 4 H bR SRR - T, EV-PHEV OEXEE
WRBE Lo —E AT FEE DHEHSNLZ LN HIR S D,

H 1) #Hf A LIB OFEREIT B E LEARQ017 43858) T 40kWh, ka4 PRIUS PHV(2017 4-385¢8)C 8.8kWh,
=% OUTLANDER PHEV(2013 #3&58)T 12kWh Tdhd, —J7, —{HH247-0D— H OB FTEE &30
LOkWh(BERFEESREID)THS,

H 2) V2H-V2G O KFREIZIE, 22— OFEMERKLIMNT, KR EE 2 HEHEMRICKEELZEA .

FAHFL DN T, BUR O [ E ik B BRI EE TIIsd R ER DT DR IR RIS 528, £ ORiFI
BHZ L DI DDENRDD,

(i) BEEEOEERBBMEDSRAADEFE

R ARIZIB W THAFTRET R/ — O A (e, BRI O EANEH | F BRIk

LEY—EADN EERRDONTND, BUE, & EBUTILE )R- FEEH ORI E &
REE - EVEOTEF RO E E & B OB AA R 2BUR K& OV 55 58 52 5 i 2 F i
AINZHED TS,

AR U725910, TR BEEHRIE 2017 Tl 2020 4RI [E A1 X4 Hal ) - 28 ) By FH oD 2%

%?&Aﬁ@ﬁﬁ%f ] 5,000 (I (H5 550 5 BIRL ARG T2 LA HiETLLTHY. 2
I BB E M (A ) Om =X — 5 B MR AR ELR S 4L, MERE I & HE
B TORIEIZLHAAMEROE TES LIB IZZNS TSN TS EE2R20 M0 TWD,

Flo, K70V 2V NOEREH (HHNTEDO T NV—T54E) DI, LIB Zii L7 KEEE
M OVEEAZBEMOE VR AZEERICRHAL TS, SHI2, Hdf LIB &EEH LIB Ltk
Negw, HRTHH B E N, KTV O RIIA EhiE OEEH LB O@EitEie k- IK
FIAMEEREL THIE S, ZOEURRARBRICH A 535D EE 265,

(i) HEFIFRMEDTRK
HEIMPANTHCE, BRACTE . PR CAME- IEREATRY | BB, B | IXHEIH T e it
HAROWRIF 2 ZEL L, Do R RS HATG LB LI %, AT Y=/ ORMEZ BT, Bl L
H RO R A B T TS O BER A e TXx5,
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F2EF WERHEIRIDAVMIDINT
2.1 MEHFAFKEEZEDZLE
TFEBIRTE A D EIEREY T LA A B A% | . TR RIE R @ VI a4 B
FHATBAZE | R O HFC BRI B @ Bl iV F 7 A A B O HER AL DOBAZE | DF N2
ST, RIS AR 24 A DL F Ik~

(1) THRAREEO SHRUFV LA ENMEMEEIOARFEFEEZRIZDONT

(EREEICE THOAEMAFKEZEDEE]
WAEARY T LA A B LT 2020 5~2025 4EEH D EV/PHEV H O L8 1A 48E L,
TRCHARZEAR LT 25, 50 BAR (R B AR K& Ot BAR) 132 B8 DNV A SR HAR

FAFE T —~ M OVFZEACFTE L LB ITIR R L PR ERIZ NEDO &ipakd 83112 3 i
FHHEICED D,
(ot B AR ] CFRK 28 42)
I PEREA LR M L BT BRFE TIX, 2020 4EM D 2025 AEEEIZH# B Sy 7L L
T EV fli&ERe BAEE PHEV Hi&MEGE B EEO W e BED ZRA fLiAD
DAL L E O TN I B A S - R 95,
RE T TR AN OV T, EV Ai&MERE B, PHEV AL&MERE B, =22
NEEEOWT N DO EBIE T2 B BEEH I L0 B LA 155,
® BV HikMEne H A%
B BT LX — 5 250Wh/kg
B &1 1,500W/ kg
® PHEV Hli&:HE B A%
B BT VX — 5 200Wh/ kg
B & EE 2,500W/ kg
® 2 ANHAE:2 M /kWh

NEDO I, 2013 428 | A ENTIS 1T D R EBHLEA IR D S AR 37200 | PEE O A
B TR ESNDEASEFEL, INEDO BB —R~y~ 2013 (Battery RM2013)
BHRENBLTQNWVS, Zou—R<y T, 2020 2O EV i E#E PHEV AEOZ 1 FIC
SNT, X 2.1-1 ITRT IS, BREDRLY—FE EEHNEE, hL o2 —Fh, 22D |
PR R ELTOBN, ERLEAT Y=k HEEEEAIICEAL TV, B—R~vy 7D H
BT, BB AT — BMA— T — B A— T — S DRI R OVR A - BFSE R B D i 1
SRS IR BT O R IS ESERE LD TH S,

F-H 1 EOM.1.4 FEEICBSHEEAZEEMOBMERE oY x s b CEEEO ##H
LIB OB%E BRZ/R LI, A7 0V 27O BEEIE =RV — L R O ARD EHLL A [EH O

B LF AN DITR> TS,
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(BMUBE &L/ THERR)
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F7- K 2.1-3 ([CHEFEHEM Sy OaANER AR08, ITEO MR 15 TO N kg kK HEI X
EV 723 3 HH/kWh, PHEV H25 5 G /kWh THY, 2SS LT, A7 Y=/ o HiE X
VR EIZ2>TND,
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B BEESE 5L, BBNABE DV TF T LAA L BMOBRFHERRIZEE SV TEE

fili 92,
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® B Lo/ 2 HERE T CHEHLIESGEORET7 +— VR T ANMEIZL ST
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AWFFEBHFETE B SN Tl BESE D ) CERREAR .. TER - Ak 25 ) o RS BN R (8K .
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FEIT AT TERIRS NI = HE i . = HIEM T AT DA, =L 7BV OB T —~ T
iz b LT EEE IR D EV/HEV 23289 25 KA B O LIS 1 ITB W TR, 3 3
B THAMZIR AL, WiEY — R 71— RN 72—~y RITRO B L E )RR M
B LB A AR Z BARRICREL . ZIUSH IS LBt Eo i3 Sy 7 2 BiJE L, M
ED B ALEGTND,

(3) THAEFAREEQ EHRAVFULAAUEMDRERTMEDRAFE IOMEFHREE
EIZDLT
4 N\
(ERFEICE THAHERAFKBEEDEEH]
TR AR EARLT DN, FBRFROFE BRI EE DRI EANBR T —~ LD
FEAVFH B EEHITIRR L, BRI ERIC NEDO L&) 2 MBI Kz i b D,
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HlLHERR,
MEEER/AL—% | - TEE(EER) 48V vs | = REBAEI—FLIZERERLLFR
7R 3% Li/Lit N PP /XL —2%FFEL. EILE
. BEE 25 1?%&Wf®§ﬁﬁﬂj’7}b§?ﬁﬂi
. L 40% (100 A 7)L) OB M o)

HEFFERERRL . [EE 20-25 um il fEH
R UZEFLEE 40-55% I HIaT et =
LHEREER,
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1.85 120

AT =BT DHFEERBFBRITON T FITih <5,
(1) HERVFVLAREBRMFE(BRIEFEHRRER. BEAER)

AT BV NCHL 2011 FIZPERBF — H {23 Li-BAD 7 ay= /b TRILZ H AR OAY
PIVIERBA B CH % LENM IEA (xLiFe)/sNiy20o~(1-x)LisMnOs [E A, 0<x<1) DEHZ25 K=
Mb. @R L DT | HRL - T u e A2 FRET L BRI L O PR, R g o
TR, IEAGAS T OB & R BRI A O BET SR 2 E M L7,

LiFer 2Nii 205 & LiMnOs OFLRREL x 125V THE, x20.2,0.3,0.4 2L, 0.2 13 LiMnO; 0
RN ELIRDT20 | ERENEGLIRVARITHLD, YAV NV ED IR EAE RV~ DO &
LBENLWIEBRHBLIL, 2O BELTF A7 NVERLDO AT BN x=0.3 ©
Fe/Ni/Mn=15/15/70 fL% i EHLENM151570) %88 4 B OALRE L CGERE LT,

WA FEE RGO I AFE A 9D 72D | BRALIC LD IR+ D K= — M BRFET LT,
Tl 22 DFRAEZIRET LR R SmaOs 138 BMERF R 7] L & A A IR O BT I Ram LTz, &
77 Al,Os b T AZ AN B HAHZED . Sme0s & AlLOs Z il o —h (X7 /va—h) L= IEHR
MaEt i, X3.1.2-1 U 3.1.2-218 SmyO3/AlyO3 ¥ 7 /b3 — D H %28 2 72 LENM151570
IEHEAf &, SIO ARO 7 LV | 8 B LA 7 L RBR I O 75 Bl RF R 2 SR LT R R
%R, SmeOs & 2wt %, AlOs & 1.5wt% L LI DO E L A7 VA BHERFRLICER T
BTt LENM151570 TEAF D= —MIARIZ, 2wt % SmoOs(P5%)/ 1.5wt % ALOs($hi8) & 7 /L= —1
LLTZ,

Sm2/Al1.5 0
1.8 | smi1/All '

(=]
o

Sm1/AlL.5
Sm1/Al2

-+Sm1/All
=-Sm1/AILS
Smi1/Al2
—~Sm2/AILS

EEHRE (%)
8 =

DR [kW/kg]*

*10Ah#ktz) sk C o 18

3.1.2-1 Sm,0,/Al,0; #J)La—KIE
BN -EithDH DFEE L

—Sm2/AI2

0 10 20 30 40 50 60 70 8 90 100
HA I

3.1.2-2 Sm,0,/Al,0; A7 )La—KIE
BHERWNEMOS AL

F72. 2O LENM EARE O BT RIS KRR IR G LTe % O Ik & ek 351 DT

HHN, GRRITIEORA L ML TEB S BATIKRO 72D O ARTEMTRFAK TORER A ZT b,
ORI FE IR FER A RETHIENAREL2 D, ZOMAL A BE N T 57O EE
AR A PEINE T TR LB S IC AR L, BICERSR IR A 100ppm LA FICHIEIL C LENM IEAR
MEFERILT, 2 ba2 VT Li AR Uiz Bt L A2 E L CRBERBRZ T oo i R e ™
3.1.2-3 (TR T, WIHERBITMILINHI ST 240~250mAh/g THh-722%, BRI 100ppm
LU I L 7= IEASAA Tl 271mAh/g 2355i, HEEEZ R LT,
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(]

~
wn

Fey
L

w
n

Sz vs.Lit/Li]

3 .
i —— RERBLIIE A
B 25 | — BASIEE 100ppm LIFT
, AL =B L S0 TE B AT
0 50 100 150 200 250 300
=E[mAh/q]

4 3.1.2-3 H%l:?[ﬂ’rﬁlJIE*ﬂ?fd)*ﬂﬁﬂEﬁ& HR R

ks, AR bR OMEMRE &3 W LT 7 m—F LT, B DR FEE LB it
L7223, eI Z S > TERB @R Oz FITIKRE T 2L, L —BoFE N ARSI LZL
DAL TRY, S ZOFIELIRVANT, SORLEMER BOUELITITEH THD,

(2) Y)avieeYamEiFER(BAER)

BRI OGEA L LR 2 FTLIZFE R, SO 2 EEWE L L, BENEIR A LI-AMETRIN U,
1,300mAh/g LA EDOFBAKER LIRS FRMENRZHIEL . AL TRV — 5 L2
FF 2O LR, MlAME, Z2MEOMRNTED SiO: BENR A L ORETE FEHiL 7=, SiO: B
B3 95:5~70:30 £ THREZAEZ T, EWE EEALRVAIN/SA42=80:5:15 (wt %) L L7 Al
AERIL, Li &@acHiE Ul-aA v a BRI T, X 3.1.2-4 (W FE i E iR A o~ 3, Si0: 1
#1=95:5 DA CHIMIHEZ £ 1,939mAh/g, SiO:HE1=70:30 DA TY 1,641mAh/g 2MFHi,

REEEITETOMBRIZEW TR&EE D 1,300mAh/g ZEK LT,
2

SiO: AR #=95:5

NO

SiO: £ #n=90:10

7
/
4

NO

C.o /= Fa=80:20

SiO: R/ F[=75:25

Electrode potential (V' vs. LifLi*)
NO

NO

NO

SIO: R $8=70:30 /

0 —  —
0 500 1000 1500 2000 2500

Capacity (mAh/g)

X 3.1.2-4 SiO/ENESEBEE )LD T REMER
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AT ORE BA B Ex T, 8Ah B/ EZRIELIZD, BENES BNZ I E AR ER OB &
DLZEL, R EBVDOA 7N GON 5730, T2 OB ES S EAMHERN RS-,
SAh F L AR I SIO: R ER=70:30 D AMREEE L=,

(3) MEEEEHREMBEARE RKIEFEIR)

BARRICDOWT, KT By =7 b IERRABHT I FTREZR1N & B Lo [A] R 2 AREt Lz, B
KR THD LENM IEMRIT 4.6V~4.8V FTHRBLARVEE B &L IBLTEIN20 | ZOEE I
ZOND BB MBI D B VOIS —R R — ARG CII T A A 'R LN ENGR
B Tholz, 22T, IMBRALED B\ T v RS EARET LT, DR, 7y T — R —FT
»75 2,2-Difluoroethyl ethyl carbonate (FDEC) 23, A7 VHEMHICENDZEE R H Lz, #2T
IMLiPFs EC/DEC/FDEC=32/36/32(v/v) . LENM151570 1EAR, SiO: B4 =95:5 Ekz Hu>,
INUTIR— eV ZARRIL, 45°C, 4.5-1.5V O FEILE A 7 /ViREBREAT o Tofb R, 31 A7 %D
KEMEFFRIT 37%., 31 AV VRO A5A BIX EARIEWE EEHT-D 22ml/g L7320, EIFE
TS ARSI A3 E BN S\ R L Ta o T-, 2 2 CIEMIC 31T B BRI 5y fR DB =70 i) T B &
LC, AR ERIMZE G LTz, W0 B &L QX IEMER 2 A A ARE DS B eyl i 1
RS EEMRIR & DA MHI L C | AR OB ARSI 5 2L Th D, A4 RIRD AR
LT BV =T ARE M LIz, X 3.1.2-5 [TR T 4 OB V=0 AR A FEAURIZ 5wt %L
T AT IWVRHEE AT NAR DT AFEE BT DN THIR U AR Z K] 3.1.2-6 (T d, EUV=U L%
@ 1-Butyl-2-Methylpyridinium hexafluorophosphate : B#r B2MPy % U = B AR 13 b 25 Bl
R, WA AEREL DN EZ LT,

o REMFEDER
E 100% | () AIE3Leyctk
BPy : 1-Butyl-pyridinium . S 80% Al JBZMPV (63%)'
B2MPy : 1-Butyl-2-Methylpyridinium s r
B3MPy : 1-Butyl-3-Methylpyridinium S 60% *R’I’ BPy (58%)
B4MPy : 1-Butyl-4-Methylpyridinium 8 409% - N\.B3MPy (56%)
A /' B4MPy (53%)
& 20% - —
5 |[%L,(37*y)|
CHe IR B&FR 3 o% [ [ ‘ =
| + H BPy 0 10 20 30 [cycle]
~ | [o-me |BzviPy 3 30 SIS AVNEHRARESR
- - E
g 525 220
R m-Me|B3MPy 2 5'20 E_
- |p-Me |B4aMP g 315
PF¢ p y & £10 7.2
o 5 % s 3.2 2.7 4.3 . I
B3.12-5 EYD=yL 3 o L o | e | [ :
HFAAEE E BPy- | B2MPy- | B3MPy- B4MPy-| H#siE
PF, PF, PFs PF; |#®L (Ref)

31.2-6 (A VEFERMLUI-BRBEZRANE
MOBEMFTRESAVILEDHRAREE

73



A ABARDTINEZE EAL 5720 IEMIZ 1wt%SmOs+ 1wt %Al,03 7—h LENM151570,
BRI SIO+5 % Béna W o /N TIR— e VA ERIL | ERRIR D~ —ZFH K IZ IMLIPFs
EC/DEC (3/7) (v/v) +bwt %FDEC % A\, B2MPy OHHI BN B EE - K E 3 B2 34l L 7=,
ZORER, R 3.1.2-2 ([TRT I, AT RIERININEE 2wt %D 3wt%lTIFRLTZETH A0
IRF DA AFEE Bl 7.2ml/g 735 5.9ml/g (KIS, Ll —F CHIJTEED 0.6kW/kg 2°5
0.4kW/kg & 2/3 (IR T B3 oTeledh | AT ARKOIINEIL 2wt% & T HZELELTE,

3 3.1.2-2 AA &K B2MPy N2 & E it D%

B2MPy RINE 1-10cyc.B¥ BEMEE HAEE
(wt%) HRAFEEE(ml/g) (%) (kW/kg. 8Ah T JLIRE)
2 7.2 87 0.6
3 5.9 86 0.4

AR A F AR DN R i3 D720 | MlElFREHi#R O dQ/dV #h#ra1Erk L= i R4
3.1.2-T1Z" T, B2MPy ZIRINUTZ5E DO Fx 2.4V T e Y 4.4V A28 — 7 3 s STz, =
DOFERDD B2MPy ZEBMERICEINT DL, 2.4V O 4.4V IZB W THiT- B RAL BRI NAELL
IEMI RS RRSND EHE 25D, £z, TOF-SIMS (ZXD5 M /e B2MPy ORI % A
=R AE, QFFTIEMAL 1 A2V EO 2.4V 31T B2MPy 23 EMGR EIZENALL, EREE m B3
B2MPy'J& ., PRy J@ TS, @QIRITIEMHAL 1 A2V H D 4.4V AHIE TN _E7 F VR L |
BB RSB, @F D TEMEL 2~4 VA7V B OEEM F CHRICHIEIEAEITES 2 5,
Z D IERGAFNE S FEREE D 53 RN T 5L T D LTS s,

HIEMRL

60

S
o o

Y

1.5 2 2:5 3 3:5 4 4:5 5
B2MPy-PF, 2wt% & H
60

o

dq / dv [mAh/v]

]
o

- Ok
T Ny
s ; 25 o . o s

X 3.1.2-7 #EAFEERD dQ/dV Bi#R (B2MPy R INA £)

(4) TEEEE/\L—25MBERE (FEKIEEIE)
LENM 1EAGZ A2 MR ICEB T 5 —2OHLRIKEL T, @B N CORIED%b
F O BRFRFEDOH AL DBAEDO LB T HND, ZHOMBIIRHG T 572912, X 3.1.2-8 O
Iotpar v M TR AR T, 775, PP 2L —Z ORISR HE =T
T IAF I A%a—RL, 2 PP BHRBICER LR (A ZIRINT 5281280 iBROAERR T AIZED
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b kol 2t Uz, RiE=— RO PP &L —ZOWYPELER AR 3.1.2-3 |2, )
IHE = ERE R A B 3.1.2-9 1T, BHlE=— Ml CTHZEFLRIC AT BREITORET
T HLDODEMEFE~OFEIIRE 2N~V THY, Fiz, BURHER NS KIS I L, BIRRFD
ZEMG M LT HZEAHIA L, BIZZOMEa—Me/ L —2Z2 Wi/ ML ofE e, 10
YA 2% 50 A2 VA% 100 Y AZNED B —Z OB A 3.1.2-10 [ TR, BRI
L7l CAREBWE RN RO, BZNIR T, FEE A% THIEMO & B AR D
OG22 C KD RN LD 3o T,

S| — Bl —HE )
{IEEECDPPtJ ﬂl/ —"5«' BR{ERR I FESN
p i S

AR e

5 5 g’ 5 S5 ¥

e e T T e e a

3.1.2-8 EMHEEZOEESEFEETIFIANDORRIVETFE

K 3.1.2-3 FELAEBrLEFIARM PP EM DR EBIEI— TR O WE

I5H Bify BRED—hAT | #iEo—b&

E# um 24 25

M ERL EBIEo—E g/m? 0 1.2
ZeFLE % 55 $955

H—L #/100ml 99 129
A e R AR E MPa 255 47.2

= m AR A 1B RS AN
70

o | BEEiLESEER

50 BHE L ERR + REWE

g 40
M 30
§ 20
o | I
0 N -
140°C 150°C 160°C
PIE BN

3.1.2-9 REH/BI—FIIRDOE/AL—2DORRMERATER
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Voltage (V)

EBR 10914 9I)IL& 50 1Y JL& 100 ()L

X 3.1.2-10 MNELILDFEBREH AL EDENL—2DONEBEEE

(5) wILE-BM ANy LFEMIAFE(BAES
ATRE(D~ @) TRFE L7588 2 -\ T 8Ah ff&?i?\‘—]‘“{?ﬂ/%f/ﬁ@bf:o BOEHARZ DL N IR
R
+ IEAS: LENM151570(F2{Am il AL FEARY) 4 SmyOs/ Aly O 1—F
- Al Si0/ BEn=70/30wt % IR A £
- @ f#Hk  IMLIPFs EC/DEC/FDEC=28.5/66.5/5+2%B2MPy
- BN —& R R = — B EBL L AR PP R —4
ZORNDIEHERERE 45°C, 4.68-1.5V, 0.15mA/cm?® DFA:TIT 7=, TEPEALALEE % D)
Fe AR Z X 3.1.2-11 12" d, MR BT 8.2Ah, SF¥EEIT 3.08V, =R /X —5 FE 1%
308Wh/kg 23354172, 4 SOC IZHBIF D AN IE 2RO TERAX 3.1.2-12 12777, SOC50%
WZBIFHANH DB EIZZNEH1,700W/ kg, 1,900W/kg 235354072, 8Ah B/LE[FEUAA£D 40mAh
TN VT A7 VR Z R LT, FERLFEY A7 V1T 45°C, 4.68-1.5V I8V T, 0.5C-CCCV 7
#%/0.5C-CC BD LM TITo7-, K 3.1.2-13 1R T X912, 100 YA 2711212 93% DR iR
RSN, F7- I REREAAED 12Ah BT HOWT, 4.5V EFRBERIETD 130°C30 sy
B, 0.5C W Fe e aAER, SMIALE TR Z F ML 72 FE R, 2 TITB W TR KIZES T et
FWELTHLI LA R TETZ,

5 3
4 :@2.5 5
s 2
3 § [ AN
%1.5 - _e-ih7
2 R 1
3 R
1 o5 |
0 1 L 1 0 1 1
0 2 4 6 8 10 0 20 40 60 80
Capacity (Ah) SOC (%)

X 3.1.2-11 8Ah #REJL D FEAFT R E B R 3.1.2-12 8Ah #REJILD A H HisE
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8Ah &L % 8 BIVEHINZ D72 BTy 2 — VA ERLL 7=, ZDOABIEEAX 3.1.2-14 (TR
T, TGN x X —BE HBEAZE 3.1.2-4 1T, TRAX—EE IR E B ED
250Wh/kg Z 2R L. B EL AL BAED 1,500W/kg Z 2K LT,

100 o l 115
90 | ¢ T 110
80 105
R P e —— T
60 | | 95 %ﬁ
*ﬁ"ggso : 1 90 5
g #
a0 | 1832
30 | { 80~
20 | ] 75
10 | 1] 70
0 | ; ‘ 65
(] 20 40 60 80 100
B IIE(-)
B 3.1.2-13 8Ah #REILEELHD B 3.12-14 HAELLEBE®HED21—IL
40mAh EILD B AT ILEFE

$%312-4 SEIMBHESA—ILOIRILF—BELHAZE

8Ah )L itk
)L ECa—)L
IRILF—ZE(37.4-12.0V) Wh/kg 308 273
H A E (SOC50%) W/kg 1,900 1,600

7



3. 1.3 BIRILF—EBEE-BEIXMIILEARERRVEARNN\VIRAFK(RZAITFVR

T LX)

KT —~ITR 24 AEFEDDIARK 27 FEEED 4 AEFHEIT, EV, PHEV KTV ISS (T ARV 7 ARy )
& LIB OBIRET -T2,
EV/PHEV A& T, BV TORBT RV —EEE 275Wh/L, 2 Ak 30 F/Wh & ik BAEE L=,
ISS A& T, BV COH DB 3,200W/ kg, TAN 70 [ /Wh Zfgc#& BFZEE LT, &HIZ PHEV A& T
X, Ry TOANH IR B2 BRI HIE R AR LT,
7 3.1.3-1 IZBHF AR EERE 2R T,

% 3.1.3-1 FARBEREERE

i

FFEIEHE =R EE B R ERLE
EV/PHEV Ri&tIL: | - BILIRILF—FE | - FRFIVATRESRILLYA
EIRLE—FEL | 275Wh/L DER, BH#EZERAL, EREB. £E
EaRME B-EN\L—2DEELLEHEET:

L RUBRTEBMEEERAL.
EBMBOHR. E-BEBOEE
b, E\L—2DFBELEMEEET=
RAEYIREERILT 275Wh/L (30Ah) O
LI EFERL
- #)LAXk 30 A/Wh | - /L—2%FBBLIZEEBSES
DERL RiTOBRFEIZKY, ILaAMERZE
ERTAEREMERIL, LD
Ak 30 FH/Wh O BIEERT HBE L
Dltt=,
1SS A&+l - HATEEE 3200W/ke | - BHEOERYSRTHN. SEEE
EaRMME FHBFLTELORN | ROBER-SEEREZRSEN
70 F/Wh DZERK . E#MHFL. H A 3500W/ke. L @)
Xk 70 A/Wh O BEERT S HE
nEDIT1=,
PHEV &/ \w%: - 3C EMMETERE |- 4 EAaAAXBOHRBRE 12—
AEN Y DRAF LR 15CLUTOAH | BEITOVWT, ARMEEEEM
AL LN [CHREEL, BRA R E T, (EORLT o

EHEARELAEEAEY 1 —ILT
BiEEEERT I EZRHTEMH

—
Mo
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KT —~ITBITLEELRBRAFE B RIZ OV T FITR 5,
(1) EV/PHEV B&tIL: BEIRILF—EFEL. EIXME

SCIB™IL, IEMIZTF U LERERESTRLY . ATV LT 2 AAEIEEY (LTO) & H

WTCND, BT RLX—FE(LEBIRL, 2 2OT7 7 a—F CTHIICEROMAL, BahI BT,

T5 20Ah B/LE[FEIUHY A X (ST W116 X D22 X H106 mm) D ARV THEIEL-, £7-. K

IAMBIZ AT T, B8 — &R RIS ST EIFBRFICBALA TS,

(i) FHREBHHEOMBETERAL-Z/LERR

B EIEW LM B OB E1T T, FH 2= R MDA B TEFHEE G T, TERERI E

CILE RIS D B DT L = AT R G WA & BT LT, Fi A BHZ XY 240mAh/g @
HRA BRI, ZOAMMELE | 1ERIEMmE VT, BB - L — 2O EE( LS A
b, AR ORE AR EICEY, 30Ah B ABIFE LT, EEBEOEBAIZ OV TIL,
S5 — R HFRDND | LEEIRTREE AN O ERE L | TE R FETE & [R5 LA L O OV R SR BHIEAL
FEEEZRE LT, B —ZIZOWTE, MR &L RIEL, R L >Ob iR B L 22 R
B E LRI N DI @ To 2 8L — 2 & HFE LT, SO E v o 5 ficE dhifi 21X
3.1.3-1 IR, BLA & 30.1Ah (=R /L X —FH 275Wh/L) Z R LT,

3.0

Voltage (V)
-
(2]

=
=)

o
n

0.{] 1 1 1 1
0.00 500 10.00 1500 20.00 2500 30.00 35.00
Capacity (Ah)

31.3-1 FREBHM MRV OFRKEMIR

3.1.3-2 {2, 30Ah B/LD 45 CH A7 NVErEZIR T, B AR OIS R MHE N TOR
FHIBR DY — (LD RET | Skl A 2, SEBAL MG, ARG O BREHI L0 72 fi
PERED[F) &Ko7z, 3,500 Y17 /L 1% TR & 85%LL L AaHERF rTREZ: A L3S ~Tz,

100
<FMhZEAT>
&R 1C/1C
95 AR i e L B
N %1001 2)LE (0. 2CE=AE
90 |eeeo-ad ..:'..‘.\_ ....................................................................
S e | EmmasmEt~ |
& S
£l T
#
N 75 e G R R — L tfEd|
e — FHRERHROERE—EE T ooE
65 | BTN HEANFIRE
60 . : :
0 1000 2000 3000 4000
BT

3.1.3-2 FHIFBEEH FZ AL V= 30Ah TILD 45°CH A9 )L
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3.1.3-3 12 25°CD 10 B A 1A 7R 328, FFenPhRem Lot BRITINZ | BRI
FRRETAZEICED . A MERETIZBIAT 20Ah BALIRIERE S, ASMERETIIREL REIBES
157~ 7~ B L= 5 AR B2 IV 30Ah BL D22 DR EL T, SOC100% K HET
DOETHILRBRAITV O HZL - FE K7L Tl i E AT°CEVHBIAT 20Ah BV LRI LI EOfE R4
7=,

8000

2000 — ¥R EM30AhtEIL
"""""""""""""""""""""" — IR4720ANt2)L
10 1o[o Y S : - - .
<
25000 N
% 4000
,5% .~ ‘ """ """"""""""""
T L BN . WS
z
D o N S-S -~
1000 |oomo e ]
0
0 20 40 60 80 100

SOC (%)

3.1.3-3 I EIBHEEFL = 30Ah )LD 10 F) A H A4 1H25°C)

(i) IRITLTO MBI ZERAL-E/LEFK

HIAT 20Ah /L LTO AfiA VY, 30Ah /L TR R/LX—HE 275Wh/L & BiELL7-
BT EAT o7, mAR{LBHIEIL 24Ah ®L (P HAE) | 27Ah /L, 30Ah &L (fé HAE) LB
PEEIZ SN L7,

24Ah /LTI, IE-ABOERERAL, 2L —2 OB ATV, BRI A RE 228 T
KEDN EEX -7,

27Ah BV TIL, BB CHDV T U LER S B E ST W T OEBR 48 H 3 K OEIE
WERORA RO EITo1-, BEAERILFRIL, IV RBEBEBRENRELIRDLS, THRH
DHRAFE LTz, [EYBEFEOIR A ARIL, HEOEYENORLIEMIZIBWT, KO RER
BOBEVNEWBEO LR AIIMSE T, o BETORRIZIB W T EMOBIERHYE, I T
— B AT DT80 RIS e WIS BRI ORI - L3R O ik LTz,

30Ah BV, BREEORIEE A /7R CEBO RIEE E 2 E )T, £ES7 HLONE
Z A —JmEL, 50 3 L. B DT DD ANR—ZEEIET HZE T, BB L HEEDR K
L&Y, 20Ah E/VERUANET T, S Eanb it H rlae7es it & L, 1E-Afl, B/ L —F20D
JE 7 BRI RCE B b LT,

BoNT-AHERMER L O FEHEMREZX 3.1.3-4 (TRTA, & 31Ah TABTRLE —5
FE1% 282Wh/L &72-7-,
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24Ah 27Ah 30Ah

Voltage (V)

0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00
Capacity (Ah)

3.1.3-4 ERABMHMZRANV-SBTEL/ILORBEHRE

30Ah /LD 45°CH A7 /VEERIX 3.1.3-5 12, 25°C10 B A J14 A 3.1.3-6 12,
1000 HA7NHF RO BMERFRIT 87% ., HBHUHEIMFITHK 1.25 fELleoTc, BRI OWT
IO BIK FAE T RHN5A8, 500 HA 27V LU CIEEAT 20Ah /L HIEERI% DS LE
FE (=) 2R L, BT LRI O W TEESRREITIH S TV D, E2, 25 CITB W TEBAT
20Ah BV E[RSED AN I PERE S G DT,

120 3.5
B (EEER30AN )L
100 m IR1T20AhtZJL 3.0
< O
'|§§|- 80 2.5 N‘
% 60 1 2.0 ﬁ
o8l o
w o> bR
20 1 1.0
0 0.5
0 500 1000 1500 2000
HA7)LEIH
3.1.3-5 {tkBimMEERL= 30Ah EILDH AL (45°C)
8000
B EREME30ANTZIL
_ 7000 m B|iT20ANIL -
-
~ 6000
=
~ 5000 ™~
=y
» 4000
c
8 3000
g’ 2000 73 AL
8 1000
0]

0 20 40 60 80 100
SOC (%)

3.1.3-6 ftEBimHEZE AL V= 30Ah ZJLD 10 ) A H4FE25°C)
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F77. BIR UGG A A B A V- 30Ah B DL AEMEOREZREL T, SOCL00%IKIETD
STHRILBREAT\ N, RZ - F KA LTI 150°CEWHHAT 20Ah BV E RIS O RS R3O
77

725, PREHERC B LT 24Ah BT HOWTIR, FO% IR Kb, 23Ah /L
ELT 2015 FEEICHGALL . BFEZBIGHE A CThHD,

(iii) '/ \L—42%E W EIZHFE SIS
TRV —ZOEBRAGIC LD E kX — B E LSV ORI AME~DO T 52 BREL T, f¢
kD BNED AR —2TRR T B EISHERIE A TR T 22\ — 2O A T T, T/
A X DORNEREAED D72 DI Z T AL () § 2 SL—& S Z LR A LT O
Bk T2 BB LI AT DR L — 2D REL 2 SOOI HOWTHEL,

B S — 2D L, RO EMR EIE)—7e e S — 2R E D LD, B
WAL, ~y R, Bl 8RS 25 E LT, Fi2, B~ DA é’?i%@@qiiﬂ‘ﬁ#ﬁ
ONDHIIT— VTV RE )2 iHE U, BB Om EA2HAEL, X 3.1.3-7 IR T L9570 L0k
HEALLoWBIHIE A B A B E L, BUIRERBEIR B L O EALZA TV, XAV OB B AN
Z BOEAIIZIE 10m/min OO SR EE 24572, B\ L — 2 %558 H 3 D ER O AR AR R (223
L —ZELE) (2D TR, IERRE AR R L | #BE DM A 3R E LT, RIS DN T,
H O ORI A G L 42 5 um UL EOSECIT A QB EHE O RES 136
OENIHISNDZ L E R LT,

10m/min

o PEA AR
A REERED

X 3.1.3-7 HELN\L—2DRBRBEFHLERREDRIER

— 7, B L —HC oW T, TR I T AR T EREL, /I T a—4—E T
BAEAT T, RIEE B CEEROBEREAT N, BIERREIL 4um DL ETHLILEMERL
Too B S — 220 T DB O BARREAE AL (/S —FELE) I2 oW T, gL — 2%
AR A ELE T AZ LTI, BARE XA 95 EMR Al JEEICE JEHERT 1 g Oz
BliE L7,
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Capacity Retention (%)

TN TORFEEL TL, ATRELTEGMF CTEM E~ORIPEEIT W PBE LU CRIEL 72
20Ah BV TR L7z, AR IRERENE, FIEL — MM, 45°C1C YA 7V REME . 130°CHNEL
AR, IREN AR A S hE L7 R R L — & - L — 2 RSB TR S — H L[S D
PEREZMERR T& T2, X 3.1.3-8 I fE L — Mt & 45°C1C YA 2 VAR,

105

100 \\ R — ~
) 80
5
95 60 b
]
U
o
90 g A0 b
L SCiBEEw) (L— BRIl § L SCiBIZEL/ (L —~EATIL
g5 Bt L —~EE L 18 5 BECL-SERLL
L —FEETIL <~ L —SER L
80 L L L 0 L
0 1 2 3 4 5 6 0 500 1000 1500 2000 2500
C-rate Cycle Number
(a) EL—MFME (25°C) (b) 45°C 1C H A )L4¥ 14

313-8 BB LIZEFEIE St/ \L—42%F Rl Vi- 20Ah )L DIESFIEEH 1)L

3.1.3-9 |CHEME LICE B ST DL — 2L BT R L — 2 OaANAERE AR T, B8
L — A AN ME T rR R RV RGE, EEM R GEEA ) RELRRICESEHE L
Fiote, BB SL—213, EHEMRR BT S —20BLE 1/3 MLEZEDETHH
1/2 ([CETARAMRILTEL RIAHRTH D, —F7, Tt L —ZIZ O T, IEEM R
1T —2DK) 1/4 D25 1/5, ML EZ G ORI A FHHEAT 40~50%FE 2 E T ANAKIK T
EDRIAH T D, B LITEAESED /L — 2 EH AR B A L7 30Ah £/LC, a2
N EEEY30/Wh LU FAZRL CED AL NL o7, fFEe L —& L —2 13, Wb &
FEALNTTRELE 2 BN D, B L — 2 [ R0 - 5 = 3V — LIS W 5 CE 5 T HE

MDD, S HiEH T 5B OBEERBREZE > TREETT,
120

100 BEEMRE eINTE
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)L —AZ N (%)

BT/ (L—% @Rt/ (L—4F S/ \L—5%

313-9 BREIZEBIEI/\L—2EBITEAL—2DIRMRAERZER
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(2) ISS A&l {EaXME

Power Density (W/kg)

ISSHIEE/LIT, & BIETHLHSIPERE 3,200W/kg 7> /LaZk 70 [ /Wh OEERL DT~

F7RBHFE A LU TR DS THANBHIE & 2L OIREH UL BN BR R I ZHRVAH AT,
(i) %’EEUZ:‘EIEWF#I%

AW TR A G570 121 BRROERVER THAA LI/ 578, FEREAT CILEm
Z MR DL T TRE "ﬂ:ﬂﬁ?ﬁ‘f))ﬁ‘ﬂt@{E@Jﬂ'ﬁ‘éﬁrﬁ“m<7‘£5ﬁ&) BTHEDIK TR
B THEDOHIFRZR EARNVEFEMEL ~ L Lo T,

AREHTTIX, EMATY—REE | Any M A—EHF vy 7 B LHEELE /T A—ZE L TR L
B OB T~y REND AT —ORAVRHTCER ATV T T -8 T2 2 512l T
HIFTND LN BB AL LT RE R BAALRF [ 2 720 IC A PE CE LML 4 f5I2TED
RiAFrEIpoTz, BT HEE O KAULB MR- | G E TN 3528, AEERN M 35
DT, BALRRHE 4720 2 (5 OEME AEFETEHIONT/2Y 1SS A/ OEMRO R PEE I 1T
HAZMEANTED,

(i) ‘L OEERCEMTRE

BAGEIR LI, —ERBEO AN TIXEMAREEZ KT 20ENHHH, BN LR

L, EBEBX T LA T OEEBDOEIEABIE2DTD  EROEES FIETIX, #EEHREDO R
BB IO KRIZDRND, 22T, BERESEEOR— U RSO st ., R—
SRR LA R L, 2B E B RO - s AR A B 2B R L=,

RSN, BIAT 20Ah BV ESLEMENE W e T = M L A RRE, REMRRGE, TR

DRI A, EfE T/ SL—Z ORRGEE, AR O ELZT o7z, SHICEM LIZEAES
B2 e N —2&E AT 2281280 RAEAITH 7128 3,500W/kg BL || /L= AR 70 F/Wh B
TR DB LD,

FREDBRD—ERA IV, 2017 4F 2 AIETHLE 1L Eed 10Ah B ZLEEL | &2
ZBIRL T D, £ 10Ah BV N RS AMELXI A [X] 3.1.3-10 IZRT,

6000
5000
4000 T T
3000 7 |
2000 7 \‘___. RO SCiB
1000
By
i 0 20 40 60 80 100
SOC (%)
(@) AH %1 b)EILDSE

X 3.1.3-10 ISS FAi& 10Ah LD A HisiE Lt ILSVER
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(3) PHEV AR/ v @&/ Ny DEAF

PHEV H &L T 3C i i CIRE E5- 1I5CUL T OmEI Sy 7O Z HIEL, £ 2—/10
MH G RAERETL,

BIATD 20Ah ®/LZ&2 T, IRIEHR M EEKGREE, 28 —m 24, M 2Em o 4 FE

DA ER FRICEIDHHANRLEY 2 — L OREIEERFT LTz, &m0 8 | FE
FARTC R E WO M EINERER RELTDIEN TEDN, BV a— /URERINEME /a2 b &7

%o 2B T ANITE Y 2 — /W ME BT IR D03 IR OWPEIZ Lo TIREVE DR ELT2 D |t
BRI NSNS TR EIEREIC H T DIRA AU,

ZNENOHENTTUZHONWT, BREERE 25°C F T, SOC % 50%IZL7-EY 2—/1iZ 10 B
AT A BTS2 D FCHREDIR L7 1% . M AIRFOBRETZE L7, X 3.1.3-11 12, 1 W41 10
B (1P10S) 3% 1 3641 12 B (1P12S) &Y 2 — /VETHLNZ BRI g & 7R7 7, W o
WA RUZBNTHM AR L L LT, BUHiA 60% UL R BEZR 2 & D RS TE T2,

0.8
0.7 g —
go.s- E § mSEHEL
S o0s - BB 3 o & = (1) mEEs
iz 04 E-f s 8 | _—— (2);(7utﬁlm
%‘2'? g R-R ' (3) ACHID
i 0:1 w | (4) {E“EI"F
0_,-,3'«:15' 2’y e £ e s
O T oBS BIS B{S BIS
w5 B BE @f mE mE mE
U= Uk KCE E : @m @m @m @m
a ] 2 £ £ £~ HTE HE HE HE
= S 28 ¥d ¥7 83 92 93 93
= o NE 4T de a® 2° = o
NM o a —
IIEI.FE(( — —
X 3.1.3-11 AHFARXEWNCKDEERDLLER

MR B C AR ANTESL T REZe 1P12S 28 m ey 2 —/uid, Y2 — Ll & QVE
ZIEHBHDT=D DAYy b Flz | RN LVl IAR E LTS —F I N3 TV ER 4y
Y a— /VEFHANCAT THAEEZ @RS 5281280, ?/ME'J@&UEE%P%K%HT%J%JE
ELTz, K 3.1.3-12 |2, 1P12S EVa— /L OfFiEL, 3C Eft L ERF O ZE M RMEWVIZED T
Va— VINERKIRE ER-ERRKIBE IO SZHEM KA, 9 M &% 0.6m’/min LLET, H
HETH 5 3C HHEHE CTILEE LA 15 CLL FANER rIRE/R 2 L3 ERd C& Tz, Fiz, BHF ORI
W, BV 2— UIZR D HIA T8 il EE AR I 2 R 2 Vlzﬁkbf_*/)*(jn?ﬂ%?‘/lf(nf%bf_%/:‘—
v ERIREED 55 CITET HE CTOFRAER M AR 7 vy N le~y 7 L ERENTE—ET D
TEERERL TR REERWTRIZREE LTz, Bl &, EAEIIZIIT T, 1PIS 15@/%\:&
Ta—/UIOWT, BB IR LT BT EBEOERL Sy 7V AT LD FE LB SRR S
72 EDVAT AHFN S U= HIE G Rt Tt s,
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0.2m3/430.6m3/4 1.0m3/4 1.5m3/5
RBASEER wEEE5OE
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3. 1.4 PHEV AGEEREVF VLA VEMDHAERFE (/N FV=yD)
KT —=TlE, Rk 24 FJE~ Rk 28 D 5 4£5HE T PHEV M LIB 2B % L7,
M REA BT OME (R B IS | it B AR . = DM OB K O DtV
{EEATBRFE ATV BARS R R A VT 20Ah FREEBUE L 23R EL | SEEE ML L CORFMESERE L OY
FRMERFZ IR LT, A %X, 2020 FEIZTEL TS PHEV Hig~o 3R bicig, fEttrf

Bafrb o ez Lo EiastiEn B2 R4 E Thd,

= 3.14-1 FARBEREERE

FFIER =R EE B 2 ERE
BIRILF— |- 200Wh'kg |- BEREERCYZEROICERZTYEOMBHHERK
BELER DEIEL . MMAERRBEREILEIEEEL. o
Bl AREMOMBESILF(ICKY. 20An HERE

Bith (Al fF) TTRILX—FEE 209Wh/kg ZERK .
SHAEER | - 2500W/kg | - EFEEFHTHERILESFEE AV -ERREROE
ity IEMEIZ&KY . 18650 AR E it TH 2,100W/ kg Z3E
Ao o
- 1 NCM IEB, iISEREDHFFEICLY. TRV
F—HE 209Wh/kg DEHRIEEM T 2,538W/kg D
H AR ER,
EREILER NEER | - RESTRORERELEMOREEEEEMNIC
Bl TEMEOHE | BT EFEERHK,
(23 - REMZFETEFERELTHILIZRRESTRAD o
(USABC #it& | BiTFEZFAL. MEBABE/\L—32FDEAIC
HL<4) &KUY, 209Wh/kg. 2,538W/keg ZZERLI=ERIEE
TREPERR L MEHELR (USABC FR1& HL<4) .
RHEMILER | - 1500 (7 | - EEEREHOVAVILSIEIE. EBHOFIE
Bl L% 710%% | PLEBERBBRBILICHESABADOHBEBMERNR
S ES8
(SOC:0- - FTHERIEMEBEDRARIZKY. EBOEEA4
100%) BHEIHIL, 46V EEEET 700 HA9)LiE.
T10% DB EHHERLTHER, O
- ¥ NCM E8, EMREMDBEEALICLY.
209Wh/kg. 2,538W/kg ZERKL-EREEM T
1500 YA/ U)Li&. 13N BREMFEEN.
(REABREFAICKDIYAYILFG>5500 LA
L)
EaXME - 25M/kWh | - S ERIRFRARIE. BMELR. EBHMERTOEX
DAEEE, MR/ AL—E2OIAMEFT1.96 5 O
FM/kWh ZZE R,

ORXRIMEERM . OFEM., A—HRE, X RZE
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AT —=IZH51F D FEARBAFE ROV T Rk <2,
(1) #H3TREBEYME DR
FLRSCBVLEL G O FALZ XD E B AR T m B AZBRZE LT, #iHO NCM EMRTEYE
ZBI%E LTz, NCM IERTEE OBFE S LB TS O M2 Ll LT3 3.1.4-2 1R, AR
TOER EARDHE AV ARDIERACZIHI Lo, & EE B A7 /LA OR DM E
P BT DR AR A 2 figh) ESEHZ ST,

5 3.1.4-2 NCM IEEfR;EME DR R ERITRDOYELLE
(BT % 100 LLCHIRSL)

F¥m HiTm
ERTYAL 97 100
RFHEREE 242 100
AT HZRE
SEM

3.1.4-1 12, Hra k7 a2z H L CREL7ZBIR Sh E e R D B 7 o A TRIELTZ 84T
B ORL - E LA A XD BIRE R T, NCM IEWE Ot 1A XD IERAGIT H F1 4 PEAR
TIZEERL-D | S T AXDOIERALZIHI L2, kL % EIF T, A7V ARREOIEY
B ORRIGHEI L K 3~ DR -l Aamsl 2 K D LR35 5, LU, FER G CIEBVLEL S 2501k
LChHLEEZ BT IO ET 58, i T AXDIERALTAHEEICHY, fEf T AR ZHERF LT
FFR I E IS ELZENTERWVIER Th-oT2, — 7, A7 e 2% BIE LZB%E 8T,
BT SR ORE S 1A REHERF LI F F Bl EE R A2 EITREIL T,
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72, 3.1.4-2 ITRLIZKL T SEM B OEREN 740 —% k458 BRSO TNl T
HOMEN D, ZORT-FRE O FIBMENDE 2T, B MO NCM KL 7D 553, AL L CTOER;
MEMEIBENADZ LRI D, KN 1-4-3 2B S BT O NCMARL 122X ke L To
JERMEREN A R L OR8PS L CILEAMETRENIEDY 10% M B3 58E RGOz, ZORER
D, IEMRFRER FED 5% R, OWTUTEMBUATEDH 120 O TRV F — B D 5%|n) 175 RiAE
NoORE R THD,

F7o, # 3.1.4-3 1T, 6l Li 2 VWi N—7 /L &3 EL €, FEEEIE 4.35V T 700 YA 27D
FeIEAM AN Z 2% B Z R L CIERUR D H IR BBZ 3T L7265 a3, A7 L Af
% O AR O AR R A O HEINEN G . EIIXEMREYE R OWriE SEM & SEM 475 H7FH
bl R EINDE REL 2 T 5 & R FIL & BRI 2B A W B LD 3K
TECHNHI SNDRER B BEOITEY FAVNVHLOER D | DBz bNHR1-EI LB
LD EARE S ADHEN RIS D ZER IR S D,

Fz 3.1.4-3 NCM EEB# DEMRENEET AV ILEREZRDIRRELER
(B{T&% 100 ELTHR#EIL)

R BiTH
EfEFREE 110 100
it A 1
7009 (2 )LiZBED
AIFETE
FFEIN
(BT Ef{R L8 39 100
£ 21
(BRBEHEMNEF) 30 100
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(2) 20Ah EFREAREILOEFR
RTRLL7ZHBIZE D NCM IEMUEME IS, AISYMELEL T/ 77 7 M| BRFRE L CT—ki7e
T — AR — R EMIR AL G T 20Ah FEHEAFL 2LV AZBR L, K 3.1.4-2 [ZBAFR L5
H e VOB E B2 R,

. S Y

e
Lithium ion T iion

3.1.4-2 20Ah EHRIEAREIL (4.35V FEELHR)
F7-, BAFE LT 20Ah FEHUEA B O, R OWERERZ £ 3.1.4-4 (DT, ZOERBEE/LIC
OUWNTIL, #HBAZ D NCM IEAEWEIZINZ , BEMED RELEEZEMmTHILET, =RLF—

BEE 200Wh/kg LA & H S8 2500W/ kg LL EO i SEDO EHICEE LT,

F 3.1.4-4 20Ah EREAE L OLERRUEEE

HE f&
Rk ki
T+ 18170 X & &65 X [EA15mm
=B 0.36kg
nE 20Ah
AHEE 3.7V
TrRILF—EECRIL) 209Wh/kg (0.3CHXE)
3,312W/kg
ANBE(EL) (SOC50% 4.35V 10sec 25°C)
2,538W/kg
HAEE (L) (SOC50% 2.5V 10sec 25°C)
73% @1,500%140
YAV A% (25°C. 2.5V-4.3V. 0.5CFHE. ICIHHE)
. 1.9675F /kWh
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3.1.5 GHEMHOEMEEEERMCEIEIRILF—RYFIOLAFUEMDEH
F(Bi&Efr. BiIA—FETATVRATLR)
KT =%, TRk 24 FEEGRK 28 AEEED 5 EIT, EV HER Sy 7 DI {LBRFE & FEMiL
77 BLELTO BAEAE 320Wh/kg (%737 ® BEEE 250Wh/kg 7363y 7o/ L EEH 0.8 Z /.
AL TERE LT, £72. 7Sy 70 BEfED R 250Wh/kg &H 77 1,500W/kg, AR 2 75 /kWh 1% H
SEBUERTE ANIA —NET AT VAT ARAD R E AT HIET, Wik 32 AFEEICERE HiAD D
Bz sc 5282 BIEE LT, ASCBRYERTIE, M BB E K O L O EEERE 1Ah RO
RV Y 30Ah R TIA— ML 2 VTR LTz, Fio, il Sy 7 D1 — 5 H EoT-
ioN “IZ/I/&“IZ/I/ZI‘/T\D_'7~0)*{$ﬂ30)1‘ﬁﬁ&0\/\y7‘)*3/]\9~7_5@§5€0)“{Z/D2/}\D~
T — OB FELE KL T2, HYNLA—NET 47 VAT LR E, AR &< AN THHICHE
NIZFEAE M THD 40Ah AL T, B X—FEE @B EEXLEEHIZ, filiEE &
TS ZHRROD 8 FE FEAEH M A BRI LT, BT —~ DBRFE R EIERE A 3.1.5-1 IR T,

%+ 3.15-1 FARBERELEERE

FFIEHE xR BE B B ERE

ERETIE | A= EBHEORE | - 320Wh/kg ZRAHDEBMFIELTNILLER
TEHETE, B0 IEMEEEL. RILMHEBIZLUSBREL

RHFH(100 YAV ERBEHFTE 90%) %M ©
AT,

EREAG | mAEEBMHORE 320Wh/kg ZRAHHEEBHM EL T, 900
THRZETE, Ah/kg ZRBETELVIAVRIEMERESENR
- BBIRIILE—FE: | &HET, V)AL RABREAODH—R a—F
900Ah/kg (ZILEL T | RUGSHEENIUS | BfEKA~D FEC #HNF
320Wh/kg) DEAIZLY., AV FHELT 100 1)L ©
- AU FH:80%@ | BT I0%HIFELER,

100 1)L LEREBEMHAEHET 30Ah FHIZR—
IWEEEL, TRILF—RE 320Wh/kg Z3ZE Lo

IF 1% - 818 IRLF—FEZ |- Nk QOB FEBRUVREEMHENREANT

EIBEED | 200Wh/kg 40Ah AR BEMZRMEL. LILOIRILF—

B IR HAFEE=1500W ke | ZEE 210Wh/ke, HHEEE 1,900W/ kg ZERK,

*—ik - EHI0EDRBAL, | - YMULRBREEERBROBENIS 10 FEHH ©
- BN EEN EE | ORELEES-. BICEHBOEREEEL:
BOERAICHASS | REeMHARICTEHEAKREEBRETIILERE
& 1

BEELE | - ERBAETRETSEIL | - 2~5V A D mA TEMERTEEA /L FO—

R0 | avbo—35——&Kikt | S— &KL/ EBEEL. N\yT—arbO—

i VDB, S— LD ERBIEEEL.

KoL BRY |- SEERAM LA —EORAICEY | O
=038 HEAREROTETEIEELLE 08 Z:F
o

OXMEEM. OFfk. A
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AT =BT DEERBF IR ON T FITidh <5,
(1) SEEIEWE(BILEER)

w2 Al TR IR BHEER & L CL Li-EAD 7 =7 MEDFE IR, & Ni & A IERA ELE
Li 8RR R EMA BIAE EThHDHEE 2 T, Bl /WIZROFHIOR R, & Ni & A B EE
MALSHELHZET, Li @R R R EMREETF FEOR EEZFBLL ., Li BRI IR R EME S THE
W BN Z R LTS, — 75, Li BRI R IEAIE, R BB A E NI & A EE
TR ORI | R FHEEE DN e EHENNEEL B 2 D, 20728, 320Wh/kg ZEELT
XHEA R IEMEL TNiLLEE 80% IEMRA R E LT,

FEVVT, NikLER 80% 1EAR/ FRER AR 1AL /ML TOY A7 VRS EFRIGI(DCR) & F
L 7=48 5. 200 HA 7L TR BHEFFRIZHIH DK 50%I124E F L. DCR HAIHIOK 1.5 F22HhN
LTWAIENGhoTe, ZOBEDTZD DERFFHTEL T 200 A7 V44D /ORI 54T
72 BT — BRI HIEEELSIC LD Li = v 71405 SEIEEAS 20-50nm, FE-1-HRE T
4735 NiO J&13 8nm THY, W T FUB AN L~ BN TWDTEAHIBI LT, 7=, Wi SEM 4
MOEHIFMOHKBEL o7z, ZOR RS, HEBERIZOTE Y E & B EDOMALSISIT LD
NiO, SEl J@ DR, @HF AR LD SEl FER R ERIBED 2 D ThHHEBLE LT, ZDV A7 VH1t
FRAHEEET VEK 3.1.5-1 1R,

OFEMELERBEEOBIL R
I2&BNiO, SEIERE

@HF £FKIZ&k3
SEl B R LR

BREEEL
I2&BNIOH &
(4.2VTxEE)

X 3.15-1 EBOYAIIILLIELERHEEETIL

IHHOHERIT L, BRI K DX R AR ES LT, #E DA T, AR Al R 2
WS LD & BB LD HF o7 Thd, B OE LA
RO BEFREX 3.1.5-2 1R T,

220 , : :
|| emER N
200 SWEOAIWMY || i
|| OMWBWOSWEY |1 i
8180 @ THE1.0wt% ' :
&5,160 | emmaows |1 1T
[ : E 1
{!3"]300 - OWBOAWS  fi--ooo-eeenfooooeeeee 8
O HEROSWLS ! :
200 [ ®#E@mI0wth  fimmmmmmm b
100 [ @mmaowy [T
0 1 ; ; 1 L 1
0 50 100 150 200 0 50 100 150 200
B YA
(a) BESIE (b)DCR LR E

3.15-2 Bt BEE LAV ILEFEDEZR
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B s 5L XV A B L R T LA 25 i CE 52 ferd S, g s e L Tl
0.5wt % KTV 1.0wt %23 BAF THY | FIIFFEE T AV VLD ST U A0 BERAL Y OB 78 Bl
0.5wt % &8 E LT, BIEORELIZED =RV —FE ORI XEMO @5 I IO E L,
ZNHOETMAIZLY | ek BEETHAWM = R/LF—E 320Wh/kg &, H EHETHS 100
AV N BEHEFFR 80%% B 100 A7V ABHERFR 90% % Wi ¥ D IEMR LA i fE3
ELT,

(2) EREEW(BiLEER

HEZD 320Wh/kg 455721 Z B EFC 900Ah/kg 2SUEETH DT80 | BB L T, &
Yz SiO, PVaraaBEn s a RiEmE L, B OIRE QMBI RETL . FRER R
SR « EEAREE B 3 B A e VL RIEWE 2R E LTz, ZOM BIOFREIT A7 ViR BRIRE D2
LWEBESHIETHLIN, TOEEREL T, OAMEHIE L ETE M O HEE, ORI ETE
WE DOINNIAL . @BEIE Y E K COBMIRISTIED SEl kR, © 3 223ddH, £
600Ah/kg FHX4 DTV SATE W IR A BN EME RET LT, Ni60% & A OFEUER) 72 IEMA F\ V2
1Ah #EE AV EAERL TH A7 VR BRZ E i LTz, X 3.1.5-3 D5 A IR TIINTHERAAH T
1, PIIRFEIE 600Ah/ kg ZEERL T HHDOD | AT NVHIERBALL, 20 B A7V 1%2IZITBE BB
KExE D, 22CO, QDORHREL T, @mMBENA X OwE M, AMTEYE KT ~DI—R
a— R, ZOW B AmE AWK 3.1.5-3 OFERR B 1R T LI, 100 A ov
HIZBWTEREAL Db mWEREZRL, T A7 R Z RIS 8B LT,

ST ar RIEWE DOIRA HREZBEL L2 900Ah/kg FH24 DL U= RIEYE IR G B0 Fuli
WCHWTREAZERLIZEZA, K 3.1.5-3 O H#k CIRTEINT 40 A7V LIBEOF &L LK
L MEEENR A4 THHZEIHIHLIZ, ZZTHEIC@D SEI FERREL T, BIRIE~DFINA
BT, VA RIEWE RN LT SEL 20 LTS B, Li,COs M ER Y ThDHIENSY
Dotz BENERRTIL SEl O ERDITRER LIF THHZEND, SV RIEWE IR G BN A
IZBWTHZER SEl JERRDTDIZ, 7y FE e B iRl L T rFrnaF Lo —Rr—h
(FEC)D# FH & tiit Lz,

320Wh/kg 1000 ‘ ‘ ‘
L a 900 DB 900AhE B/ Bk BEI A5/
=== LD
_ 800 ; ; S .
< 700 foe s Desooad siE/
< r | D@600ANEIE/BIAE \iiﬁﬁ%g g
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3.1.5-4 \Z3 VA RIEME IR A B AU 500 VA2 VIR REED FEC IINEKFMEEZ R,
500 VA7 VAL EAERFEIT, FEC & 10wt %I 52&7T 30%0°5 60%22k# L7, £7=, DCR
HINERS [FEAEIC, FEC % 10wt %ishind 28T 400%70°55 250% 22k LT, X 3.1.5-5 (ZHEMRIR
FEC WINAEED 500 ¥ 27 /L4#% STEM-EELS ~ vt > 7 434k 47~ 9, FEC N STEM-
EELS =B 7 Clid, Y Va  RiEWE M SEL 25 100nm DJES TIEEL TW DI LT,
FEC10Wt % isINCId, SV RIEWE I Li, O, C, F 25 Tp SEI 23 50nm FCHEfE(LL T
Y. FEC 29 5Z&7C, SEI OB R A4 #fi T&7c, ZofE Rz 2 T FEC ZHINL7zE
fi % AT 1AR #RE LA AERIL T A 7 L 3B A i L 7o kG R X1 3.1.5-3 D35 D IR $89
(2100 HA 27 /VIRE U CH R E /R MERE A R L TRY, D@D XA 5# U228 T HAED 320Wh/kg 1
R EE72 900Ah/kg FH Y SV RIEMEIR & BER A MA N2/ ZEA TR LR o7z,

100 450
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5 2 300 |
g 007 S 250 |
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(a) BEHEFE (b) DCR 5 =&

3.1.5-4 FEC AMNE L 500 A4 2ILED /L FHE

2000 e e et = | 2000
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(b) FEC10% R INEfE %
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(3)

FiB-8iF EMEENEIR/ILX—Ib(AZ8ER. BXA—FETAITVRATLRX)
N LZ LD E R ETEBE N E A BEAREDOKREHRERELZSZ T T, EHERL ~LD KAl&

S TEMPERESC L Ve AL T D7D IS RV DB 21T -7,

(

i ) 30Ah #ESIR—h)L DB (B L EERT)

YD FIVF—FE 320Wh/kg ZEERLT D720, MR R, B2 &AM A & OV
B DO EI A D 7=, IERMUZ TR 0.5wt % B L7-Nikb =R 80% IEMR, BMRIZIZ U=
VREAMIRE G BEE VT 30Ah BIIR—Me VA ERLT-, 2O/ R, =3 X — 5
320Wh/kg, A7 /VEHEEL T 100 YA 2715 DR EHEREE 90% 233041, BIEfEZ R LT,

(i) AREAENORHK (BIA—FETATLRATLR)

BEHEREE (%)

3.1.5-6 |~ T AL EME W B RE RN A SEhE L7, =X —F ) oz
O, A LIB OIEWEEL T, kb @A &N AIAFIDONIHLER 80% EARE, KRR U=
Y RMELOIREARIZOWTRET D T, FmBHbOBER O — D EME I AR T D
NiO A FEHEREW) 5\ 2 LD mdR P L S HEE ST, £ DA D IR AN IEABRTE ) 2 h Al ¢
B2 LIOH EE2 LI, ZNEREL EMIEHEIC CERABMAZERL T, Bihilihg
FhiL 7z, ZOFERE 3.1.5-T (TR T, N ZIRET DI, FmbrtEddeEL , i
O RBL ARz, Flo, EVAIREL CRLER N B E 23 57 | IEEmH OEFE
PR B ICHE H U IS E R R ONEEM R 3R OFEEH Bl & He =55 o Bk Rl A e 1L
Uiz, I, BARMEER T D7D AN RSB B & A TEHEREIFETE RS, /Uil FE dE IR
RECHE U AFEh T2 EIRIER R A B LT, 2 OfER, EHMRED B A E (&L ¥ —5&%
& =200Wh/kg, Hi/1%E =1,500W/kg) &, ZZRMEA W N U7 FEH EEMA FEFEL 72, F k&7
PEREL L TIEK 3.1.5-T IR T IDICE A &1 40Ah, & /LY —8E 206Wh/kg, )%
& 2,000W/kg L7eo7e,

105 400
100 &\ 350 FinE A
95 ~ 300
\;\ £
90 # 250
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- # 200
8 ROUEARS g e SRABHES
H o
£ T S 100 ¢
70 - - 50
0 200 400 600 800 0 200 400 600 800
HA4 2L (E) H45)L(E)
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3.15-7 EREMZALV- 50°CH (V)L Fin bR

95



—
4.1 \ /,/ 3,000
3.9 P e
N 2,500
3.7 N 5
) — &
// = 2,000
i
" 3.3 | \\\ Eﬁ 1,500
¥31 \ A 1 000
|'< 'y
. \ \\ AR
500
2.7 S
25 ° 0O 10 20 30 40 50 60 70 80 90
0 20 40 60 80 100120140160180200
ZHE (Wh/kg) 50C (%)
(a) ERAEMDFTINERKR (b) EREMD AL HHFHE

X 3.15-7 ERAEMOE M ERETMEER

S IIR— ML TRLN AR S EMA~E R T 5281280, Sk 33 FREEIZIT Ny
7T R EZER T D HiRe T,

(4) SEELEEEMOMRE(BLYER. BXA— M ET(TIRTLX)

B, MBS TS HEV 2Su71d, 23y 78 & 1.4kWh T 30kg THEHDIZHL T, EV/Sy
71X, 24kWh C 300kg B2 5728, ZOEEH I FEE L 70O E TR KREEET D, T
T A\ el O D O B A LA R LT, BEAF O @R Sy 7 Tl K RECE
JE. IS 2+ 5L a ha—F— (CC: Cell Controller) 1%, 2327 PRI A8 % oD 55 il 18
T AT T &RV E AR C CEIE R EEOFHIZI T > WD, Fio, Ny T —arba—
Z— (BC:Battery Controller) [, Z#LHD4 CC EAMER S, RSN T —Z 2P T
%o ZOEBOER T —T NN, BEALOFRE L /2> TN, T2, o 7S ICRB VLT, BUR,
LSV TCWBEV Sy I D Ay VB EIZKRT 2R /VEREO R (7L E &) 1X, 59 0.6
THHZEND, fGE R LB VERE ) OMSIERGEHIED 6725 ER RiADDHEZ 2 LT D
R E I LT,

(i) wiLarka—3—(&/)LaV)—&iE
HELZENEIUIEDT v RAR—=2EFHL CEE e CC KOkrar—ikbtro

B &, 2D CC 2 BEMIRIEZ BUGL . B S 7 IRRE(FEBIRREZ) 232 BC Lo

MOESLRIE(L ALz, CC ITHB/VEIE 2.0V~4.2V TEIETHEIEEEL, CC 1E BC Xb

TR T DE BEZE LI O A 2 =5 T 52T IRHEE b e I8 LT G

HEER <0.5mA@1.8V), SHIZZFRIHED /A XMiEEEILL T, ZERE A ) ESEmE

PREE 2m ZRERR LT, ATEM (L) I LI v ar — b a2 EL . BC LR THERR

WD EEFEREL,

(i) N\yIEE1L
AT EHEMAE VT, By 7 OG- RIEE LT, Bl Sy 7 DfRaAMbLg &1k
ZEBLTLHO, BARFHEELRET L, A8 & B a i EH B &L TRIE DR
IANBEERELTC, £, PART L —MNIREEZ LT T, ZOMOF MO EEAKHS T, b
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NEERGBAZEAL, 22— AR — b EH T 5 IV EEEZ KIBICHIES Y7, £, &
IWIRNA =0 v a2l — a7 L —NEOE IV BV R IEE L LT, 2N b0 T
FAZEV 7O/ EEIER 0.8 2 LTz, BIHEM 7 ORI ik E K 3.1.5-
2\ TRT,

% 315-2 Tt/ \woD L8

HEE & IR M
IRIILK—FE 80Wh/kg 160Wh/kg
TILESLLE 0.64 08

INVDH\ER
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3. 1. 6 T|hES /AR YMUIZ&SHEReEIAE MO HZHFE (M52 BEIEE. SHEPRZER
KT —<TlE, Wk 24 4R~ Rk 28 4EFED 5 4EFHE T, BV O BIREMA BT L=,
A AR E P E R EARE, 5V A IEMIE Y & SR LB, A T R BT, B b

T D EREANBHFE A HED 2230, =R/LF —F [ 600Wh/L, HIEE 2,000W/L 0 H A REA 5=
AEL72, 2 3.1.6-1 ICBHFE R R L IERE 2R,

% 3.16-1 FARBERELEERE

FM¥IER =R EE B 8 ERE
5VHRIERE | FREEHR=<100Qcm’ (D #FHHEHKD Li-P-B RASREMEZ LNMO IEE
LEARERE (@ /\—THILT [2a—hFFBIEITKY, LPS BIEYMERERE &
DREEN | EREBE=2mAh/cm? | OREIEH 150Q cm? ZHEE,

{EC R AT BRI 5 F 7. LiCoPO, IEBLEFHRFEDH SR EIIVIER
tYMERED T /aVROVIEBTHREAER A
900 Q cm? ZHEE,
@ LiCoPOs LA S RBALMBEREDF /AR vb
IEEZEAL=TILT 2mAh/cm? @ B T2 LR
ERE 1.5mAh/cm?* ZFEE,
R D BARERBEORE (D 25mS/cm EHARBED LAV IZEEEZETS
DEA% AFAcEE= Li-Si-P-S-Cl Hi it MR EEEZ/MH,
1mS/cm, Ff-.L-P-S HRILMRERE~DERF—T T
KEPFRRE=400°C | EE 1mS/cm & 20°C-RE 710% K[ P TRIGE
@ VAL REBORAR| AR (H.S FEAEERE <0.001cm’/min/g) Z o
=2,100mAh/g NSt EREMHEMREERR,
@100 (/)L @ 30vol%IVAFAEZEALE-VYOVEAIEBER
INVRETRFE, £, £2BAN—T 1L T, 18
AE 2.1mAh/cm?(3,000mAh/g) . 100 A4 )L
DA EHERE 08% LI EFER,
+JLiE D wIETRERERIE|D LLZ MROGEEEZSHDIEIZELY . 400°CEL
T0eXEfHT | TRERBE<500°C | MEBTOEESEAFTUEEE1Xx104S/cm D LLZ
DEAF KEGREL-ERE ERERERK. BItMEEAR /L EREEER,
DAFNCEE @ R—3SAVavaEE LLZ ERELOREGH
=10 S/cm(@1L ) RN AR S aL— S a VR E R, ©
@ BELEBOIEHE O GBRIAXICLEFT/I— EiiRET 10um
FOER AT fThEL FEOEFEMEIZXL 10 nm ETOHEE 94%
@ FEWMEF/a—rEdlT | EER.
10nm [EEEZE =290%
= EEE @ £EAREMDOTEN (O FHREORILMERELZERAL-2EKEMIC
2EGKREBD | VTP DIRT THRFR LB D 3 EDSH HFHEESL,
ESH @ BitYLeEAERD (O BIEMRIMILIZT 400°CTAERTHAEL
ESH1 t=LCO XU NCM/LLZ/%& & Li /LT 600Wh/LH| O
600Wh/L . 2,000W/L LEHLZ 2mAh/cm? FEIRE. 2000W/L Mo B H
L-EfREEERE 10 S/cm. BIGAKEH
100 Q cm? ZFER
OKRIBER., OFR., A—ERRE., x RZE
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KT =BT DHFEERBF BRI DN T FITih <5,
(1) 5V IRIEMEEAFREREOREBEHER MRS

AR B AR LR EVER EN =6, BV L EMAE L =X — LT DI LA A]

RECTHDHEBEZBILD, Ll bV #IEWE L ERERE L O R i CEiEiiR 8IS AR T 5
RN DHDHZEMND EDOXREINZIRFI LTz, BARAITIL, BV D=7 )V~ ] A RV EAR
(LNMO) 2z —F > 7 J@ %% T LPS fitd bW s M E & D it SO 24l 9~ 284 & OF 5V kDl
VRNV T NIEAR (LCP) EER(b 1T ABME DT /3 Ry Muz e Lz,

LNMO [EREDT—F (278 & LTI 7 1t A TR D 2 D & DV T LRI 7T 5 A6 B
9 FEFHAMRET LTz, 23— T 1 VB ORAE IR DWAIREE | i & S E PO FEE Th DIl ki
A ARBEFEZFHIM LRGSR 2R DO AT AR BEND Li-P-B RO T A EME D
=TT BN THDLIENHONE? 25T, LPS Bt E R BRI AT N—T7 'L DR
i A 3.1.6-1 12723, 1EE LNMO IEMROBGRA RIS WIER ENELIL, £, 1
4 ARHT OFE RN BEEE D 100 Q cm? I TRETHLHHDO D, 150 Q em? LKW ST
MEFHILTND,

b
<(a) _200( )
- 4.5
—~ -100F
()] o~
=) £ -
£ RN
z o =
g3 N 150Qcm?
3 100 1 L
0 30 60 90 120 : 0 109 2200 300
specific capacity / mAh/g Z'/ Qem
(Q)FEREH—T b)IVE—F U XfRIFFER

X 3.1.6-1 HSRAEMEEI—FLT= LNMO EME/N\—T€)L D HEFER

LCP [EMEFRIL N T ABME DT /2L ROy MUIEAD 27300V TR LT, B TmiE
PEIZZ LU LCP IEARIZ 100nm kO 1% FHV Y, LCP 1EA#RE D 5L BOGZ #0ii T REZ: Li B2 {t4h
AT AEFRICBH R LTz, ZNBE A 2 r3Ihn R TERLIZ T /a2 Ry MEMKRE iz
=TV OFHEAE R A 3.1.6-2 (TR T A3, IERAD FEHRHLH 900 Qem? EF72 @2,
80°CTILHLM, FEEMKILTEL 5V DOZMT 1.5mAh/cm?, 100mAh/g D ER B FHITZ,

2mAh/cm?

5.0 —
= RITESF
= 451 - 80 °C
] -0.1CL—bk
Z 40 FEEM
I — 50V
I — 49V
o 3.54
o
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(2) FMHFEORAFR

(i) BIFUEEEOERERE DR
2 O EMAT NG E LA T DENEMRE 2T LTz, BAFE S OA A ARG OIRERAT
P& 3.1.6-3 (T, BAFSL7CEUAEMRE LiosiSiiraP14sS11.7Clos 1TV~ =0 LED m= AR
IR EEERNTHIS T, |IRIZHEWT 25mS/cm VORI @OVF U LA A ARG A
"RUTZ, FT2, LigePsS1z 1FAMMATOESYLFLENE (MhETT) &\ mAAAREE 1.2mS/cm

ZARIMER DM B ChHZ LA LT,

== (°C)

490 290 190 0 -530

Of o 0 Lis.54Si1.74P1.44511.7Clo.3 i

S A D 2011 ECRALRE
- BAA 0%
Lis <PS, u] «

Li,sGeP,S,; (LGPS)

2} Heet et RO

0%,

D -
o

a A

Q

-

A A AR [XHERFRIR(S/cm)]

1 2 B

X 3.1.6-3 BEAREREDAANAEEDREKRFLE

(i) MKHEBEAERE DR
A A AREE LKA e i 2 o R EERL O LPS fib IR E ML 2B LT,
3.1.6-4 (T3 XH1T, BIZE LT EARE 50LixS+30P:S5+20LisN (% 20°C, B 70% D K& HIc %
B UT-BRORAV K ZEIAEED 0.001cm?/min/g LA T THV, 2EHEHL /20 LPS BAREICLH
ANRBENZIPHI S TONDZENHERR TE T2, F2RIFFIC, A4V EERLER TIlmS/cm D4
(R h R g Z RS LT,

) —
20+1°C
RH.70%
B3 B 1
= 45015+ 25P, S5+ 20LiN gc
E :
E 2l gc:
g glass ceramic
?,
=1t 60Li,S- 25P,S.- 10Li:N g
| mEue
50L,S-30P,S.-20LiNgc+— | ==b—
0 e nrinabins EUABARE

0 20 40 60 80 100 120
Exposure time in air / min

X 3.1.6-4 &KiELPS EAEBMEDHRILKRRESE
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(iii) SBREVVIREBHE
M BOL YA AT IRERIC 3 FULEOEREERHY, £ DRI AT LI TE
WA IE DM RS AV A 7 VT A DML T2 DR R 35720, SV a AMEICI 7 nfLaE
ALTEZ AR ET DL TRAERFDIC I ZFEFL . A 7V AN D BB 2T T2,
BB 2 e L LT= A S ZU L Z79EIC 8D 270 4L% 30vol %N E LT v U Az s EL
IN=TBNVTH ATV INEZ TN L T2, ZORERA X 3.1.6-5 (-3 03, #IHIFE SR O i
A EIT 2.1mAh/cm® (JER & 3,000mAh/g)Z R~ L THY, F/o, 100 A7 VDT E AR 1% DK
EABEHERFRED 98% UL EEIERITRE LI AV NV EHEAE R T 2D R TX T,

3

(NS
I

Capacity (mAh/cm?)

o

0 20 40 60 80 100
Cycle Number

3.1.6-5 30vol%I/OFNAYaVEEBON—TEILYAILEYE

(3) ®ILETOERB M DEAH
(i) BitRE2EARELOEILIETOELADIERE

IR C LLZ B EME e o0 A B (LA E BT 2720121%, KO BERS 2 (e ik
THMENHY, ZDOT= DI TR TR TR O AL AR ES L2 ENF 2 ThHD, £ T,
3.1.6-6 \Z" 3 dDIT, LLZ ZEBED E ek 23 Tkt R L7z,

HRUL LLZ EMEZAOTH 400COKIR 7 e A TR (LY 2 -t Ak G 2 /ERL
SEM/EDX (2 XM it 2 f bl L= 2% 3.1.6-7 (oR$ 28, BB M & & Em)E L3
AL BEBEILL TS, F1-. LLZ BERERD AL —2 0 ZREEAT T4 H. 800°C TRERS L7-
LA LIFIERZED 1X10* S/cm DA AREE THHI L2 MR LTZ,

(ERDLLZIESRE] SR CA B TROERILEIC K DIES
LLZ#F

(#Fr$edln] HLEt DRV TTRERESTHEME U TERICTES

3.1.6-6 EBHEAN_XLDOHZE 3.1.6-7 {K;2tJL 0 SEM/EDX &
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(4) E4ae2BEARENDESE
(i) ZEAREMDTENT—ODRTE

B U728 BHFE D Lig54Si1.74P1.44511.7Clos i A A A8 L EA B AR E 2 F - 2 E A E 27
TEL., TN H 2 £ LTz,

4 3.1.6-8 127”9 DIZ, ¥R LIB Tl 25°C, 60C L FERF O 5% 30mAh/g LA FE TR T
L8, AFERETIE 25°C. 60C BRI 85mAh/g DA RARLTEY, HEMEL KSR LIB
D 3fELLEEe TG, T2, EBIAE I 100°CTH L E L= B ERE) 2 rlEETHY., 1,500C
VOB E L — N COENFRETH 5,

n
wn

gk 25C | X

> . >

~ 2EAEN <

> 3f 4 >3

(] (]

o O

S 82

S 3

> -

: 1500C ¢

00 3.0 6.0. 9.0 1 50 150 00 30 60 90 1 50 150
. Capacity C / mAh g1 Capacity C/ mAh gt

St 25°C | Hi@tILER

ShL it | | E# | Licoo,/ EHEHE/AB"

(]

S NS EMRE | EHEE 100vol%

o

> . ” x
RS0t oic 1 | B#® | LiTi0, /EAEH/AB

XAB---FEFLITI5YY

o

o T -

3.16-8 £EKREMERZRR LIBDWMEHL—T DLLE
F7-. ¥ 3.1.6-9 |1 100°C. 18C FIEBESA:TOH A7 Vi Brfs oA 303, 500 A7 /L L

REIIVAD 10%LL ETHY, 207 —m W3R IHTIE 100% THHIEND, I TOMDIEL
FEICBWTHEWEEMSEZRL TV,

0100 200 300 400 500
)

3.1.6-9 100°CTORMEH A VILAERIER
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(i) BRItMREEERETMDMEREETE
AREL7z 400CTOR/MMb T e Az @A, bR eE R EmO/ER - iz T o7, 1E
fRIZ NCM KON LCO, EREMEIC LLZ, AMIZAIE Li 2o, BSoni- et ERits 1
B ZRER R EZ K 3.1.6-10 1T d, BEEEL TS 600Wh/L DOFRIEERDER &
2mAh/cm® M %% 2.2mAh/cm® D RER BRSO, £/, BLOA U E—F A F
300 Qem? E72 > TWD, LLZ DIEEZ B ET 5L, (EAMBOIRHIAFHE 100Q cm? THY,
HI 18 BE B AR 2,000W/L @ B2 L7251 100 Qem? 3G HALT2EB 2 5,

5.0 0
7% INCM/LLZ/LE)L 0 Lco/LLz/utL
S45 ., 400 LLZDIREBENS
f £ SR
540 & 300 100 Qcm?2
_—g' T
§35 ; N-200 - 300 Qcm? |
= d—b
£30 100 ® |
§ | oEmmas Mo,
25 : s 0
0 1 2 3 0 100 200 300 400 500
Electrical capacity, @/ mAhicm? Z!f Qcm?
(a)FEMEFHLER LI E—5F U RBIEFER

3.16-10 KREALI-tEILOFH
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3.1.7 HEHAERBEEOESMHEEFIOLAA E MM IOBRRDEESD

A7ay 7o BEEIL, 2020 12 BV HEM S/ THET RV —EKEE 250Wh/ke, H %
J£ 1,500W/kg, PHEV H#EE#L/ > 7 CHET VX —EE 200Wh/ke, HI1EE 2,000W/kg 73D 2
7 /kWh O S 72 FE T 52 TH D,

K EIEHDOART O =7 SORE B SNBSS 7 OB BT OV — B K E RO
ARDER A L2 3.1.7-1 1T T (REAREMZERS , =3 F —F IOV TIE, BT
(2017 FRER) 220K 1.5~2 FOKIFREET VX —FEON LN RIAEND, Fo, 2TAMID
WTCh BIATEITEEATH) 2/3~1/2 DR ROA END,

Stk B FEME T TEERICIT TR HED HNHZ IR > TRY, WA LR ClImimwi 4
NEHTHHDIRHZENEESID,

728 ABEAREMIT/ NV COERFEEFETHY , BT LE 31T DFEM S 7 DIERE - a2 AN
RE T DRILTIZZR2OD, FIZIE AR AMBIC KR EL T 595 Ge 7)—@%%@%@@%%&:5‘&
HLTEY, 5%, BVORFET o AR SAUE, R LIB SHEL CRZ 2 Cm
PEICEND T, T CHARR Y a2 C&HEE 2D,

3,00 7
i ;D/ID hmimmag(mw) Y
OSI7  OSREREEY) B : HRRR(PHEV)
® : BRME(PHEV)* \ i om by . e
® : ERAMR(EV)? 6 (PHEV)  : BEFAE(EV) *
2,500 7 T A g
—_ RiTROEEE | | I'Q ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
2 (PHEV) =3
E L
<2000 Ro|magooze
% | W | [ o ) (EV)
i | N
B ! L e
15 Sy 5 ~
A RITRDER 1 &
= (EV) | !  o=m ST
S | | 2 g
#1000 00 S
1 .......................................................................................
500 5 5 0
0 100 200 300 875 EAIL
Wity SOTHILF—EE (Wh/kg) (20174F) (2020%:4%)

¥ NEDOAATOT T METIR(201653A) ICHSITS LD TR —BE(C) (W U8R U TROIz, 48, Bity) Cy Dot BRIEER
MEE TR, )y 2FER (B \yINSE8(CS5HILBEEDAS) FEREEEROE=EHERALRE.
x ERMEPHREERC. BEHOLERRICEDVTEE/ OERAF2REL TABLILESEIX M,

31.7-1 KTODzHOMOBENRBRLE=EBM/NAVIDIRIILXF—FEELIRF
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3.2 MERBEEQTF I LAAEMIGARIMEAFKIOBR

3. 2.1

(SHEM. TLOIL . SFHEMSRT L)
AT, TR 24 EEED TR 26 HEEETO 3 EFHEIT, Il T A — I A DY —kY
LV OIS S =y R0 LIB DI E HIIELT, YRR T2 A ERRHC L R
AR S 27 BEBIF L,

% 3.2.1-1 ICBAZ R LR S 2R T,

= 321-1 FARBEREERE

i

BERFEEZDODEL-EXAKMO EV/HEV 2XBI5EEMOERLAR

FRIEE RRBEE B R ERE
- YUBREKUTFOLRIERM | - ZREFRELTHIIVAVF—F—F T/
ZALW-EREL-6C~20C | HRFEL. RFBEBEZT>NIL—FREKE
L—FrTCOREFRRER | £AEeETHI BBV FIOLEBMEERA
B EILDEASE %,
+ 6C. SOC 10-90%. 5,000 | - FAFLI-IE4E#M #ZE ALz 20Ah SZR—It
YA KRV 20C, SOC | JLZERAFKEL. 20C HMETIEL 0.2C MEIZHT S
NAL—FE | 40-60%. 250,000 H/V)L | MERFEN 82%. 10C TETIL 0.2C TEIC o
MEILDORFE | TEREREE80%LLE T DRERIEFEN 2% THEHEEHER,
- 6C. SOC 10-90%. 10,000 AV )L TEREH
FEA 90% KT 20C, SOC 40-60%. 250,000
YAUILTEEREEN 82 THEHLEH
- BRERUVETFIRERICEY. EILOZRLESE
- REMEERL,IEKE | - THEKEOBVWERAEELLDD. REFTK
FICMAONDEDaA—IL | BICKIEBRENEMICKEATIEEEZF -
EMED2— | HifTORRE 10kWh EthED 21— ILEF %, o
ILDEAF - UN3480 R MR R U JIS Z 2371 E/KIESE
HERIZKY . FARES1—IILOREMLMIEK
EEMEEER,
- BEE-RERICHIET | - BBEE-KREREEITSV—FIL—%FISHE
BMIRATL | 2BEMED2—ILEHIE | AT SHH. &K 20 ED 10kWh EtED 21—
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DEDHIN TN, 5%, ZNOLDEMICAT By 2V MO RERE - IEH SN2 EIT->TED,
EV-PHEV O K& HEREFeH3E F B - 25 B HLE DO BEG )i b E T DL - LAt
N5,

FE H27 (2015) H28(2016) H29(2017) H30(2018) H31(2019)
B L3 cDV FDIS 1s g 2 B
[ 1IEC 62660-3 ] (4B) (6A) (108) | SRS
T2t - ! L. ’
AISPEE [ mﬁ%%? ] DTR TR (2A>( SEREIRTR >
l L4
LIB)Nw 2 = JOoyzohk
T2t [ 1SO 12405-3 ] ks Fr>tl >'ﬁ|
BEBH| | o conaE l &
| oS = [ ssssmaiso easo-1m8HE LTmitig 2
ISO 6469-1 : A Vv
j<d )% e cD cbv Fp1s 5N
[ IEC 62660-1 ] |W° (6R) Ll
e — I I
Ny WEER
| [ISO 12405-1, 2 =>4] wp (118) P e it }
B | z2n N
EVS-gtr ] 71—X1 >>aftﬁ Jx—2X2 />
e — | — ] P ”
art WLTP-IWG & DiE8 art B = vy e N N
[ EVE-gtr ] XRLE1—F4  C&DHELEDR: S (M) e L) x| gtrhmRe ]
I T ?& r
WD: Working Draft FDIS: Final Draft International Standard
CD: Committee Draft IS: International Standard
DIS: Draft International Standard (ISO)  TR: Technical Report
CDV: Committee Draft for Vote (IEC) Amd: Amendments
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MRV ESMEDRETE tﬁuﬁ;‘gmﬁ\ém%m&gﬁ R AL RORTE
- EERILR0SOSEES - 20Ahil A LBt T DE! =95 OPHEVAEt/ (v o
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E LS TRIERR EH PR
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FEEDEV - PHEVE FIBR

> FEREEG. FE

EV - PHEVERBE

1005 ~#81,000 &R CTE RSB DEEREZBITTUL\D, TOBEREKRDIZH. EV - PHEVEEAE(CK

I DMWENESHE - RIERIEEA > T SDEAES.

BRR 1A 2225« THEsREEME (CHEER,

KADEV - PHEVEA R

SURZE) TRI)LF—BERO—IRE LT, EV - PHEVZE2020F0 520304 (CHMFTEL

O KEAHY IAI=7M : ZEV(Zero Emission Vehicle)#i#l
« A—H—IRFEEHDO—FEZEDEV - PHEVEDEANRKE,
KIMEA —H— (BRFEE2HE8) (FTD S BEVEIT TEM T DHIREG D,
- BEIFIEVE— ROEITIER SIS U T, —EDFREZHIT TEHERIRE
ERTERVWNEEEI®R. HDVEMA—-H—Hh50L >y I\ﬁ%)&b“%\go
o [E : NEV(New Energy Vehicle)#il

- 2019 KDEATFIE, EERVEAGEN3HE/FULDA—N—H 5K,

- PEEERICIGUIENEVDE A, SiEF (LKEZEVARF] & @k,

FEEDEV - PHEVERBIR

8,000 I:PEIA _
= e
2,000 b= R = b EPEICD’“L".‘ A
N (B#HE E‘E&Eﬂ%%n\
1,000 'ENEDOH":ﬂ‘.ﬁ 5 a4®
800
600 i Y
ATHE ) Tt Ivfj’
400 1
T A
200 *m i) S
!q:l ZES |
2015E 20204 20254 20304

FEEDEV - PHEVERICREITTZHER

O[FH
[ JaslEs|
[ =13
L [ =N

@®K[E : One Million Electric Vehicles by 2015 (2011£)
® R-7Y : National Electromobility Development Plan (20094F)
@S> X : The National Plan to Development Electric and

Plug-in Hybrid Vehicles (20094F)
: Carbon Plan (20114F)
AT REEHTIREORMO— RV (20165F)
DIV —EEEEE (20156F)
TRILF—EARGTE (2014%) |

RRIGEHEE2017 (20174F) )

HEROME
K NS S
Ry BANHEE, BBBERERORG. SHAESES
DFRE. )AL —>DEFFIRE
N IR—FX - JILAFIE
ISR | COHHHEDERVEMm(EVE)ICFR—FX
COHFHEDF\EM(C(EVILX(ERHL)

ES BAREEIE, /(XL —>DORRE
) BARHEE, SR> /T — hEUSE
S BB ARH@ENE
HA |(BARMEIE
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EV - PHEVOMHiZEN

> EV - PHEVOEFERSTEM(TENMER. FETORTHMIERBERICKDRUE, HRFFTONFNDZ LD,

> RETRFEE#IEV(IHI12058. PHEV(EHIB0HEA. EV - PHEVDAETIE. 92008 (CHIE.

> EVTI(IHE LEAF. Tesla Model S. PHEVTI(dGM Volt. =% OUTLANDER&EUL\DJZEV + PHEVIRATHATULIEA —
H—DERFTEBNZ VN, REFIZOILA (CHORE X ——HHEN,

BRINEEDHY > - T —CILERFIDEET, BRINA—D—(IEV - PHEVOIRIRER D5 .

\4

EV - PHEVET JLBIREHRSES T 77 (2009-20164F)

EV - PHEVERIBFERTHE x;é;;;g

80 - i Zof HE LEAF
u TOM O 39.0% -
70 - mAS>Y #7 EVRERE
m Y 2» | Model s
60 L - ISR ﬁﬁ"ﬁ QQ3 \ 1,164,375= H‘w /
~ u1F¥UR 2.4% A i ;
[ 50 | gJuz— 5 A \
g %0 w KE
L " LA
g u B% ERAE NI MEEV
g 30 | *"25 D1y e-Golf BMW i3 4.7%
5% 25% m#E =100 BYD e6 4.3%
20 2.9% 3.1%
10 |
l LiEiRE
o L BN S8 550

3.2%
vw
Golf GTE
3.6%

Ford
C-MAX Energi
4.2%

20094F 20104 20114 20124F 20134 20144 20154 20164

Ford
Fusion Energi
5.4% 5/52
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S EMHiIZOHRR &R

> BERBOHMATSERE@2016F (FHI8IKM. S&. ZHRCKAFEREMNMEE=N. FI11I8M
@20204F. #14J8MH@2025FNEME.

> AR TOMEARRIIREABBEANEK. §91.4JkM@2016FM5FI4J8M@20204F. #96.63K
F@2025&N &R

> EEMERTERRABENNMEBA LTS T 7SN SREEEIVMERTSH D, HigkEEEY
FOLAAZEBHENEK. $2.2JkMA@2016F N 5%95.1I6FH@20204F. #98.2JkF@2025FAN EkK-

160,000 160,000 O
zoft 0.3%m COMRORE N 0o | | EPROERD
140,000 e =& 140,000 B =y LKERB
. = AT = UFD LA A B
T 120,000 el | m R EEIEA 7 120,000 u ST
m uE/A)L - ITHERRA o
100,000 |—zoie  0.3%M 5 ~ 100,000
g 55 0% LIS 1 2ot 0.136F3
@ 80,000 EHETTEL 0.4J6H % 80,000 NIMH 0.296F
= e LIB
Bﬂt 60,000 [—— T B> 60,000 2.2%M
E/)(1JL0.7%6H .-'EK*f)bO.G;EH 31[
40,000 40,000
BmE . B B B
20,000 RS Faba)ii e 20,000 5.3JkM 5.8JkM
4.3%M 4.5%H -
0
20164 20254 20164 20254
(FA) (F)

B [TRILF— - KETREMN - MROFBREL 2017] MAHELRE) FICEDENEDOFR
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HEASEMDHIEENIR

n

> BHAZTBMOHFRFEEL. 2015F0H13GWhn52017F (RiAdr) DFI29GWh & 288 E(THEN.
> BREBBA—ND—(IEE - RSB Z2EE<IEPLTVDEDD, G577 TRD & 20155 (4
50%&BR TN 2017F(F40%IBEFTETIDREL.

> BEIA-D—DEKREBEA-D—DISDREZED. T 7ZHEITHIL TS,

> PEBAOFEVVHEBIEBERICEDPRERSBARRLTE D FEA—-H—HI> T 7ZHEL TS,

20154

g

B1E FEOMUEDS - BEEICDONT

1. BEOENOZLSE |

thizEm

20174 (RiAd)

[TRIF— - KELZREM - HHOFBRELZ2017 -RERREABHEDFE- | (BASHSLEE) ([CEDENEDOFHL

~FEEEMA—H—DHEHALIB~

>

> WILOIFILF—EEFEVAN180~260Wh/kg. PHEVAEA'130Wh/kgiEE T D, 2d. &Eith/ (v
DDIFIVF—EEICDNTIFP24ZSRD &,

BEE(t - BEEDZH. EBFARDLMORX EXRILRWPLFPAY EZRMSENIRAES T ML TL
D, BIBRFIRIK. BITHDIN. SEE. SUIOCRMNOEA (BE) MREFsnTuns,

Zm 5 B |8 F |OoTRr-BE|
il IR E@E (& & U - Twirk T Wi | o
Tesla
M @ o | 475
(21700) NCA £ # Gf5E) 3.6 260 683 P(/Iggf|7)3
JFU=w s s
128 224
A NCM 2 f 25.0 3.7 . . Prius PHV
(3ETE) (3ETE) (2017)
GM
LGiEZ S=%— b NCM622 2 i 59.0 3.7 241 466 Bolt
(2017)
A &
_ . NCM 57.1 3.65 240 454
AESC SER-ME | e | B OB | Glam | ctem | @ | ¢ LE’?E;&‘()W“
BMW
B AR SDI B L,';"g;l’g‘%\' 2 4| 94.0 3.7 189 357 i3
(2017)
BYD
BYD B LFP 2 i 24.0 (7RBR) 134 (“RBA) | Tang (PHEV)
(2015)
A
CATL B NCM 2 i 42.0 3.65 178 403 Shenbao
(2016)
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4 © N Gl
FEEOEMMBAREI O> 10 FORFEBIER
> TEZREOBMANEEL CTOWBIFMARE IO 10 MIHIFTIHEEZFEARAN (CKERL.
AR < BRERZIZER L. TIBIRAT IO EBHOSHNMNE THD.
E3pg: s (= * S| [ t
BliRDREHE NEDO *1 DOE/VTO %2 EC %3 EXEBEERX4 | BIFEP x5
BRI PHEV EV EV EV EV EV - PHEV
Sty HTR)LE— | 20204E | 200 250 280 235 240 240
EE (Wh/kg) %6 | 20304 - 500 - 250 400 400
Eit/)\y O HEE (W/kg) 2,500 1,500 2,000 - - -
20204 | 20,000 20,000 13,500 12,000 - 13,000
dX b (F/kwh)
20304F - 10,000 - 10,000 - -
hL>H—&d& (%) 10~15 10~15 15 15 - -
4,000~ 1,000~ 1,000~
YA oI ES ([6) 1,000 1,500 1,200
6,000 1,500 2,000
%1 : NEDORE MR O— R w 2013
%2 : DOE Annual Merit Review and Peer Evaluation Meeting (2016)
%3 : Set-Plan/Action 7./ Declaration on Batteries and E-mobility
X4 FREEESER T REMTMHR. I F—INR/DD T 7/\DRE
%5 1 13RSI FEHE,/ ERE AR HE,/ ST RERTRITOS T~ (2016)
X6 : KEBEHDEM) W IDITRILF—FEEOBZREIC DT, WILOBEBEDO.8FEE LTz,
9/52
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o

g

Energy

KEDOE/VTOD#ihFHFEEE - 727 O0—F

[E]

Long Term
Research

O—RkRvv>

Focus 2016-2020

2022 DOE EERE EV
Goals; $128KWh

Focus 2010-2015

2014 DOE EERE PHEV
Goals: 5300/%Wh

Graphite/Layered Cathode
Theoretical: 400 Wh/kg, 1,400 W1
Practical Energy: 150 Whlg, 250 wh/l

Lithium Metal-Lithium Sulfur-Lithium Air
Theoretical Energy: 2000 Wh/kg, »3,000 Whi

Silicon Anode with High-Voltage Cathode
Practical Energy: 300 - 400 W

800 - 1,200 Wh/l

High-Voltage Cathode
Practical Energy: 220 Wh/kg, 600 Wh/l

Achieved

T 250
Smaller & Lot g
cost EV Bath §
g 200
g
g 150
@
2
B
o 100
v
3
s
T 50
%
(=]
o

Cathode
Ancde
Inactive materials.

Gas ullization

Graphite/NMC: Graphite anode
coupled with Ni-Mn-Co cathode.

Purchased itemns NMC111

Pack integration
Non-matenals
Silicon/Mn-rich: Silicon alloy
composite anode coupled with

USABC EV |  Mn-rich layered cathode

askWh,

Lithium/Mn-rich: Lithum metal
anode coupled with Mn-rich
layered cathode

Lithium air/closed: Lithium metal
anode coupled with Air Electrode

0
——a—a—a—

(117 1] S
Lt R v .é\@
~300 Cells, ~510,000 ~200 Cells, ~§3400 $125/kWh EV Battery OOQ

PHEV Battery PHEV Battery
2012 2015 2020

2008 2009 2010

3 = —
S B - EEE
Advanced Materials : + High Energy & Power Cell 1000
Research i1 R&D 900
HEH T - r——
D e
800
700
600
O High energy cathodes. : : O High energy couples. 1 Focus on cost reduction, life 500
O Alloy, lithium metal anod, H : O High energy and rate and performance
O High voltage electrolytes. electrodes. improvement. 400
O sSolid State. O Fabrication of high E cells. 3 Robust battery cell and
O cell diagnostics. maodule development. 300
9 improved manufacturing O Testing and analysis.
Cell Materials anets I processes. 3 Battery design tools. 200 ]
____________ o o e B B e B | - -
O Anode capacity =1,000mAh/g. I 100
O Cathode capacity >300mAh/g. i H ‘éﬂ“ Targets ;nltnr\f Pack Turgets
O High-voltage cathodes & it 350 Wh,ﬂ(.g. $125/kWh EV pack cost. 0
electrolytes stable up to 5V, H : 2 750 WhiLiter. O Fast charge (80% SOC in 15
O solid-polymer electrolytes with § | = 1.000 cycles. ) Minutes).
>107 S/cm ionic conductivity. i 2 10+ calendar year life. O $180 12V start/stop pack
) cost,
. . e .. . .. e —— - —

Pack Energy Density (WhiL)
300
PSR
250
DR
. & 200
150
, 100
= 50
0

2011 2012 2013 2014 2015

Hi#8 : DOE Annual Merit Review and Peer Evaluation Meeting (2016)10/52
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EGVIDEFHASENI O

(2

>S>I0b

Joszd bk

()

SR

AMELIE
(2011~2013)

APPLES
(2011~2014)

BATTERIES
2020
(2013~2016)

EUROLIION
(2011~2015)

MARS-EV
(2013~2017)

Iy RROEMREE, )\L—F. (5 —&BALE
LIBERD' O T b REBENEF6ANREILTODHE
HE - MAMREE. SMBOURZREL. HAMRS S
— ML OFRE TR E.

IJVF—EERE : 200Wh/kg
YA O)E : 1,0000E
hL>H—Ed: 105

Solvay(f#). Recupyl({h). Temic Automotive
Electric Motors(J#). CAE(4h). Prayon(4h).
Volvo(Sweden). Renault({h). Institut
Polytechnique de Grenoble({h). Universitat
Miinster(#). Universita di Bologna(#)

BEE=YTI - IVHREM (LiNig.sMn;s04) & é:
UFoL&RE (RX) -h—HR>, Sn-C, &6\, &
JVERE THBMENSLIBORR., SREERINTZEMRE
L. \r0Ov b A XDEE% HIE.

IJLF—ERE : 300Wh/kg

Consorzio Sapienza Innovazione({#) .
Chalmers Tekniska Hogskola(Sweden).
Chemetall(3#). ENI(##). ETC Battery and
FuelCells(Sweden). Universita di Roma({#).
SAES Getters(f#) . Stena Metall(Sweden).
ZSW(mE

T - R - )L MRIEEZEER UZLIBEHR
REFRITOSII b MBOWER. CIVORFRU T,
HEA D =X LDEFIA%EEE.

IILF—ERE : 250Wh/kg
BADJ)L# : 4,000E
(80%DOD)

IKERLAN (Spain). Fiat({®) . Aalborg
Universitet (Denmark). Vrije Universiteit
Brussel (Belgium)., Umicore(Belgium).
LeClanche(Switzerland). Abengoa Research
(Spain). Kellen Europe (Belgium)&

BREYH> - ZYTIIREFMES VIS REBEE
RAUELIBARRAEI O T b, Ef@H (JvibAU
E>. Mn-NiZERIV) L6184 (F/Si) OWBRER
. 18650)L/5 =R—MZITIRIF—EE
204Wh/kg%iZhk.

IHIE—FEE : 200Wh/kg
aZ bk :1501—0/Wh

Technische Universiteit Delft (Netherlands).
Uppsala Universitet (Sweden). Kemijski
Institut (Slovenia). University of Cambridge
(X®). Volvo(Sweden). Renault (44). Spijkstaal
Elektro B.V. (Netherlands). GAIA (j#). zSW
(m)E

BEMEEESUIE£8EEEAUELLIBERETO
TIUb. EBHOUR (Jv{tAVEDR/SUS—h
ROSEMIET, REHELRI, KRINA >S5 DIR
i) LEEMOBR (V2T ) DA 7-CNTEEH)
1T\ BSBHAADSZR—MIT. 15081)L.
600mAh / g#&iZk. FIRIEUVEELEHFRY ¥ —EfiF
BHHRR. TOM. BS - ANERU SR IEOE
BEERFER.

IHRIE—FE : 250Wh/kg
YA o)L : 3,000E
(100%DOD)

Fundacion Cidetec(Spain). Oxford Brookes
University(%). Imperial College(X).
Politecnico di Torino(f#). SGL Carbon(j#).
Solvionic(4h). Rockwood Italia(f#). Recupyl
(4b). Johnson Matthey (%)%

B1E BEOMEDS -

RBECOVT 1. BEOBNOZYE |

EGVIOEHAZENO O>ST I (E)

Shni%E

MAT4BAT
(2013~2017)

ELIBAMA
(2011~2014)

HELIOS
(2010~2013)

SOMABAT
(2011-2013)

LIBRSGEMBBERI OS> T U b RiTEIL (NMCEE
[ BRAAERRE/ RinflE) LDERUERLTEIRGEE
e, JFIERE, EHERETEE.

Oy bS54 > THERUEZ16ANEILICDNT, in
SituUTOEBREDS (LR ZRM, RER. Li-UyvF
ElE, 95I74 G, 95I1FM. 5ILKRY
Y—/BE#FRY T —EEEEHFER.

IILF—ERE : 250Wh/kg
YA U)L#FEd : 3,000

Commissariat a I'énergie atomique et aux
énergies alternatives(4h). Directa Plus SPA
(7). KIT(3). Renault({h). ZSW(i), Timcal
SA (Switzerland). Solvionic({A). Fundacion
Cidetec(Spain). Solvay (#)&

EVALIBOEIR FEETOTLR (EiE - EFERE. (E=EIREL) Renault({h). CEA-LITEN(4A). Daimler(j#).
IV, REEEE) OMEIOSII M, EIXE Entegris({h). EDI-VEOLIA({A). Fraunhofer
OMHBAREEERET OCADOURERML. 40AhS (3#). IN-CORE({h). Ingecal({h).

Ex— Mot E . £z, ERFELIBOY Prayon(Belgium). Rhodia({h). Saft(4h).
YA D)6, Snam(4A). Solvay(##) . Umicore(Belgium)%
BIRNF—LIBORREIOS IV b, 4IEHDIEE (EEBESEL) Renault(4h). OPEL (J#1). Peugeot(J#).

(NCA. LMO. LFP, NMC) ¢ BiE#HEaE. 40AhiR
T THEEREL. BNIERIEOLIBZ RS 1HEE.
Fan, AN UBAD)L, R2MOFHMEREZRTRE.
Flz. B ORGIREREL. HICHIBORIAGRE,
Zoftt. ERFEHZILORDIRVWRUHENRSEGR

Volvo(Sweden). Ford(J#). Fiat(f#) . CNRS(4h).
RWTH Aachen(#). Umicore(Belgium).
INERIS({h). ZSW(). edf({h). JCHAR(¥).
CEA ({b). ENEA(#R). Saft({h)%

RUT—EFERFEZANCES, RIERMELIBOR
®IOODIU b, Fe. EIRNREE YDA OILEIR
DRFEZERM. 51H ET50%U LYY VI RERE
(97

UL IILE : 50%
1501—0/kWh

Accurec (), ATOS Origin Sociedad Anonima
Espaiiola (Spain), Cegasa International
(Spain), Instituto Tecnoldgico de la Energia
(Spain), Kompetenzzentrum - Das virtuelle
Fahrzeug Forschungsgesellschaft (Austria),
Lithium Balance (Denmark), Recupyl ({4),
Umicore (Belgium), Université de Liege
(Belgium)&
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gBE - TRIVF—FIR&DI T 7/I\DR

~EVAIRINF—IHFES AT LAOO—RIYV I~
EVAIFLE—BESATL
) TR
74l B &

2011 | 2012 | 2013 ~2015 ~2020 ~2030
UFO LA A AR
EHABARE RS EHABARE RISl (B2iE)
EHEF(1) ESS-035 (£FAY. FILRIZEGIAR, TEAY) IFINF—E

300Wh/kg
[EWAERRES  EARFE 4RE M Rl (55E8)

2E#E EH5(1) ESS-035 (SBEBTEEMFAE) 5&2;%/) kg

UF D AEEEHOERE & E Rl
¥ 5]
Bhr>7JL—>3> & 22094 >
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