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Summary

To achieve long-term decarbonization, it will be important for the automotive sector to
establish a decarbonized resource circulation scheme for EV (Battery Electric Vehicle,
Plug-in Hybrid Electric Vehicle) batteries, which contain significant quantities of
critical minerals. However, more than 80% of used EVs are currently exported overseas,
and a domestic scheme for circulating critical minerals has not been established.

If battery performance after first-life use can be appropriately assessed and residual
value can be determined, the establishment of a domestic circulation framework
through the promotion of repurposing is expected to help curb the outflow of critical
minerals overseas. This would contribute to retaining critical minerals within Japan.

Against this background, we focused our efforts this fiscal year on three demonstration
projects. In Demonstration Project 1, we developed a first draft of Remaining Useful
Life (RUL) evaluation matrix, categorized by second-life use environment, to promote
the repurposing of batteries after first-life use. In Demonstration Project 2, we
convened a working group of second-life use battery operators to draft practical
guidelines for developing and operating the RUL evaluation matrix. In Demonstration
Project 3, we quantified the CO; emission reduction effects in Japan by modelling
scenarios in which a larger share of batteries is shifted from first-life use EV
applications to second life uses in the country. The detailed outcomes of each project

are summarized below.

Demonstration Project 1: Technical validation for developing a Remaining Useful Life
(RUL) evaluation matrix

We defined representative operating conditions for EV batteries based on survey
findings on in-vehicle (first-life use) and stationary use (second-life use) environments,
and then conducted durability tests under those conditions. Based on the test results,
we calculated degradation coefficients for both first-use confirmed that first-life use
involves harsher conditions than second-life use. This suggests that batteries designed
for first-life use can, in principle, be reused in second-life use applications. In addition,
we developed a first draft of the RUL evaluation matrix for second-life use applications,
structured by second-life use operating environment and by the battery’s state of health
(SOH) at the start of second-life use. Its output format and other specifications were
defined to reflect the requirements of second-life use companies that are potential users

of the matrix.



Demonstration Project 2: Establishment of a working group and consultations toward
developing guidelines

We set up a joint working group with Kansai Electric Power Co., Inc., Tokyo Densetsu
Service Co., Ltd., ITOCHU Corporation, and Sumitomo Corporation to ensure that the
discussions reflected the perspectives of second-use operators (operators of stationary

storage systems).

We held three working group meetings during the year, focusing on four main topics:
(1) key challenges in battery repurposing, (2) the desired output format of the RUL
evaluation matrix, (3) required battery data and data linkage methods for repurposing,
and (4) issues and response approaches for social implementation.

Through these discussions, the participating companies reaffirmed that, from a user’s
perspective, the RUL evaluation matrix would help promote battery repurposing. They
also set out several concrete requirements for the matrix. First, they requested that
SOH be used as the main evaluation parameter and that operating patterns be defined
as combinations of C-rate, temperature, and state of charge (SOC) range. In addition,
they requested that the output of the RUL evaluation matrix show both a rating grade
and the expected remaining useful lifetime of second life, with approximately three to
five evaluation levels.

They also pointed out that the key issue is the narrowing cost gap between repurposed
batteries and new ones, which is undermining the economic incentive to opt for
repurposed batteries. Accordingly, many participants argued that third-party
certification of the RUL evaluation matrix should not be mandatory if it would
materially increase costs. Building on these discussions, the working group discussed
practical issues related to social implementation, including organizing the data items
required for repurposing.

These topics remain under discussion, and the group confirmed that, in the next fiscal
year, it will continue to address outstanding implementation issues in parallel with

drafting the guidelines.

Demonstration Project 3: Estimation of CO; emission reductions achieved by
promoting domestic circulation of repurposed batteries and recycled materials

In FY2025, we refined the FY 2024 estimates of CO, emissions reductions. This
involved consulting experts on the calculation methodology, input parameters, and
underlying assumptions. As a result, we confirmed that the overall methodological

framework is sound.



At the same time, experts noted that the assumptions about battery materials and
recycling processes in the 2030 domestic market scenario need further refinement.
Therefore, we updated the assumed cathode chemistry from NMC111 to NMC532 and
defined three recycling scenarios:

@ 20% pyrometallurgical, 80% hydrometallurgical, 0% direct recycling

(2 10% pyrometallurgical, 40% hydrometallurgical, 50% direct recycling

3 0% pyrometallurgical, 0% hydrometallurgical, 100% direct recycling

Based on these updates, the CO, emissions reduction attributable to this project in

2030 is estimated at 106-262 thousand t-COze per year.
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MZ 13

ot FH B ith D AR it R

2 EL

BESS X — 71—/ i A
VAT LA VTIL—Z (kW) (kWh)
> Tg— TMEIC 500,000 2,000,000 0.25
A—FJRITFY— AREITI/NRY GS 7Y, 240,000 720,000 0.33
—. BBEEN. WBERTE FARELT
F Vv o R 548134 RN P 134,000 548,000 0.24
ENEOS GS 7Y% 100,000 202,000 0.50
ENEOS GS 7Y% 50,000 88,000 0.57
P ATAY—iRk—ILT A VIR TMEIC 50,000 100,000 0.50
LADDORGAEEBREN/ Tesla 50,000 100,000 0.50
AE&tt DAX
KMTFo— - A7 /EFY
—R/TRA= Y R)
BEEEN. FUv IR TMEIC 48,000 113,000 0.42
RiEBARY bT7—7 Bz 40,000 20,000 2.00
SBT),>— TMEIC 34,000 19,000 1.79
BRAR PN 30,000 120,000 0.25
AL TMEIC 30,000 100,000 0.30
KRESH/BAEE Tesla 30,000 120,000 0.25
BRAR P 25,000 50,000 0.50
AFRNT—A L —YRT—3 FRAE{IEE 25,000 50,000 0.50
v/=PF
EEEERT FHEEESE 20,000 56,000 0.36
FBELEHE. ERtyFal—, P 20,000 56,000 0.36
HARREE
ZEHCFvERILIFV— Tesla 20,000 50,000 0.40
B LR YE
Looop. HAZ Y —>E K BE LG b 16,500 6,600 2.50
HAEE, L/ /N, RIBEE, KA 15,000 48,000 0.31
SMFL &5 Uv/8— k=X
EHFRIEEBA. Tesla 14,500 43,500 0.33

J&A Energy RS
(N T =2 xXy)  Fa—nNL

> =T7Yvy

31




2 EL

BESS X —71—/ A wE
VAT LA VT IL—4 (kW) (kWh)
8 KAk 13,000 55,000 0.24
P PAYESE =513 NT—Ty g =R 13,000 54,840 0.24
I RIILX—/7)—
ME® /. CHC Japan =hvaRiae 12,000 35,800 0.34
ELNG R T — 3 vt/ BAHA > 11,400 69,600 0.16
HHH R
YIZXMKR—ILT 4 VTR TMEIC 11,333 34,000 0.33
KIRA R, FEEEREE., P 11,000 23,000 0.48
HRtrFal—
iLENRT—RT—2a v Tesla 11,000 43,000 0.26
LBERFTEEM/WWB TMEIC 10,100 31,500 0.32
A= — GS 174, =T 10,000 6,800 1.48
TIRIFV—REALFV—X TMEIC 10,000 34,000 0.29
=2 /T7RTFY—
(SBx#+v—-)
L= 4RE 6,000 23,000 0.26
ENEOS Tesla, ENEOS 5,000 10,000 0.50
MBEHEER/JXERMH - 3,900 15,600 0.25
IvyyRaAsY—rvIrLF— Tesla 3,100 12,200 0.25
EEE—. E_FEH/ Tesla 3,086 12,192 0.25
SOOI RLE—
A—FRITFT— GS 7Y% 2,000 5,000 0.40
BHAKE. BAED FEEERE. 2,000 5,000 0.40
Pandpower
R RNEE NT—Ty TR, 2,000 5,000 0.40
FEEEEE
JRAUM, ERmESE 4RE 2,000 6,000 0.33
KDDI, ERESH. T+ U X PN 2,000 6,000 0.33
®ILEAN, GS 2T, GSaT7H, KA~V 2,000 7,000 0.29
HFNFY —2%F
FIUE7 XT—Tv IR N =Ty 7R 2,000 7,000 0.29
HILEH, #7113 —RF NT—Tvy 7R 2,000 7,000 0.29
®ILEAN, GS 2T, GSaT7H, KA~V 2,000 7,000 0.29
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BESS X — 71—/ i oSty
VAT LA VTIL—Z (kW) (kWh)
HFITY —RE
5 —RR—AT A VTR NT—Ty o 2R 2,000 7,000 0.29
NJ]—Ty IR
FLEY 3y Y SRR LALKEEND 2,000 8,000 0.25
WS s—7 LALKEEND 2,000 8,000 0.25
RERA R, HFIFTY — R, RAFK 2,000 8,000 0.25
JFETY =7 o, M
HRBEHNTT 7/ —FI+P— RAK 2,000 9,000 0.22
NY 743 TFV—REEEMR/ LS Electric 2,000 8,000 0.25
Ny 743 TFT—
NTT7/—FTHo— FHRECIER 2,000 6,000 0.33
NTT7/—FTHo— HEE 2,000 8,000 0.25
& RE<tt taMEL/Looop = 2,000 6,000 0.33
BRISH/ —NL e =5 — Tesla 2,000 4,000 0.50
TSE = 2,000 8,000 0.25
AR R FrERIL 2/ Tesla 2,000 7,800 0.26
VZa—=T 7N Py
HREBERBERST/ LAKEEND 2,000 8,000 0.25
LALKEEN
FEREEEBRT—>a /LB HUAWEI 2,000 8,000 0.25
o654
(RFr) BEZEBA/ - 2,000 8,000 0.25
TIOTr—bR—ILT TR
TIAIFY—RIBFERELF VR Tesla 2,000 5,100 0.39
bL—/
FTIRAIFY— (SBTFY—)
NI TR ERMA NExT-e Solutions 2,000 10,000 0.20
ZIE) I FIRE BRT/ AL YV LBEFIE 2,000 8,000 0.25
HNT v 7 BH/IRS EEARSML | JFET =7 ) s 1,999 8,400 0.24
(ZR - F4—-TN/JFET>Y
=7V v /IFEME)
7IUNZ Y FTFEEERRAEER TMEIC 1,999 7,596 0.26

EEANEE/VINT b

33




BESS * — 71—/

VAT LA VT ITL—X

A

(kW)

2 EL

aE

(kWh)

HREXARREEA/ RAER HUAWEI 1,999 4,064 0.49
JAPEX EEEBH/AhERRHE | FIET>y> =7 s 1,999 6,000 0.33
SIREEA/ - 1,999 6,310 0.32
HRENNT—7U v R
FHEE NT—T IR 1,999 7,400 0.27
HEEBHRT—vav/ HAIRLF— 1,990 8,256 0.24
BATRILE—HESRT LA WEY AT L
=HEREM/ NT—Ty g =R 1,990 7,403 0.27
JAZHTF>Y—v)a—>rarX
Taoke G M Taoke 1,990 4,880 0.41
VIXRKR=ILT A VTR TMEIC 1,990 10,000 0.20
Taoke #tia 2zt Taoke 1,990 8,140 0.24
ERB A% ARHUR AT/ NT]—Tvy 7R 1,990 7,403 0.27
JAZHTFY -y Ya—arX
BRI B R/ N =Ty 7R 1,990 7,403 0.27
JAZHTFY -y Ya—arX
BARRMEBHR/AY— bV —7— - 1,990 8,100 0.25
B A AT BB/ N =Ty 7R 1,979 8,226 0.24
I xIILF—/7]—
TR X K7 —EEFT/ NT—TyJ =R 1,979 8,226 0.24
I RxILF¥—/7)—
BERBREN FHELESE 1,900 4,700 0.41
KB Y R— b 2—/>F % FELESE 1,800 4,900 0.37
IV OaAEHELEEEmN/ Tesla 1,534 6,140 0.25
IYyvAasSY —vIRILF—
FREMNT —=7/ Tesla 1,524 6,095 0.25
SA=—NLIVYZTY T
BHRT— 3> RTI1-5/BSHD EV G 1,500 8,400 0.18
EINKBEEEFRERSH/ LA EEBN 1,500 6,000 0.25
LA EES
AMEH. =ZE/=E. GS 7Y%, HES 1,400 4,200 0.33
NTT 7/ —KITF>—
Taoke g Z=MH Taoke 1,125 5,300 0.21
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g =3

BESS X —#—/ iapJ] e
VAT LAVT L —X& (kW) (kWh)
Taoke #tiaZH Taoke = 1,125 3,720 0.30
MR YAMABISHI = 1,000 6,500 0.15
ATAFTTYY HUAWEI = 1,000 3,500 0.29
REBEBEBF/NMED NExT-e Solutions - 1,000 3,000 0.33
BARIR NEXT-e Solutions = 1,000 4,000 0.25
oY NEC = 500 1,200 0.42
BE™ 2 = 300 100 3.00
= PSS MC Cube 1,340 5,365 0.25
2,505 5,010 0.50
Mega 1,350 2,742 0.49
Power 1,250 2,505 0.50
YAMABISHI YRW-2750 300 148 2.03
300 178 1.69
300 207 1.45
Tesla Megapack 182,000 730,000 0.25
Huawei LUNA2000 2,000 8,000 0.25
-2.0MWH
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M 14 EEMEMO LG ERR

BESS A —71—/ ) AE | CL—F

VAT LA VT —& (kWh)
JREHAK GS 2 7Y% = 78 500 0.60
Ea—-VUv7 Y —7— = 10 16 0.30
Rry bh—F YAMABISHI = 30 80 0.14
EREAESS = = 149 159 0.90
A AkE Tesla = 4,200 7,098 0.80
NIRBIZE CONNEXX SYSTEMS = 30 74 0.30
=HEREE YAMABISHI = 50 48 1.00
—ERZERD YAMABISHI - 20 16 0.30
L=E FLAv - 50 159 0.40
=7/ A3 General Electric = 500 2,000 0.40
KF/NT R Y —nR7— = 20 15 1.00
KF/NT R Y —nR7— = 10 15 1.20
Pt ERS = = 27 27 1.30
TR R T = = 100 119 0.60
(St Tesla = 429 2,964 0.70
- FHELESE Bluestorage EnerS-50 50 100 0.50
60 100 0.60
50 201 0.25
60 201 0.30
Bluestorage EnerS-90 60 133 0.45
90 266 0.34
Bluestorage EnerS-500 500 1,720 0.29
Bluestorage EnerS-MC 1,290 3,006 0.43

Cube

GS 7% TAYNY TIA R — 10 11 0.91
10 22 0.45
10 33 0.30
10 13 0.76
10 27 0.38
10 40 0.25
10 18 0.57
10 35 0.28
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BESS XA —#—/ LB 7 wE CL—+F

VAT LA VTITL—Z (kW) (kWh)
20 11 1.82
20 22 0.90
20 33 0.60
20 13 1.52
20 27 0.75
20 40 0.50
20 18 1.14
20 35 0.57
20 53 0.38
ZA Ny gl 40 18 2.27
40 35 1.13
40 53 0.75
20 27 0.75
20 53 0.38
20 80 0.25
50 27 1.89
50 53 0.94
50 80 0.63
TA Ny TFAAES 100 53 1.89
YAMABISHI YRW-1000 > 1) =X 10 12 0.81
10 16 0.62
10 25 0.40
10 32 0.31
20 12 1.61
20 16 1.24
20 25 0.81
20 32 0.62
20 48 0.41
30 16 1.86
30 32 0.93
30 48 0.62
30 64 0.47
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BESS * — 71—/ i e CLr—t
AT LA VTS —X& (kWh)

50 32 1.55

50 48 1.04

50 64 0.78

50 81 0.62

100 60 1.68

100 89 1.12

100 119 0.84

100 149 0.67

200 89 2.24

200 119 1.68

200 149 1.34

YRW-2000 &) —X 50 30 1.68

50 60 0.84

300 148 2.03

300 178 1.69

300 207 1.45

FLOy Y= Ty KPBP-B 6 16 0.36

Ya—2arX 4 10 0.41

CONNEXX SYSTEMS BLP 30 74 0.41

LUVIS 30 61 0.49
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MF 15 FEEMEM O LG ERR

BIESS A ==/ kN ) AR
VAT LAVT L =X (kW) (kWh)

= ) —nR7—= POWER iE Connect 6.0 6.4 0.94

6.0 12.8 0.47

POWER YIILE HEYA S 0.5 1.3 0.38

FLA> KPBP-A 2.5 6.5 0.38

59 16.4 0.36

KP-BU164-S/2S 59 16.4 0.36

KP-BU98B-S/2S 4.0 9.8 0.41

KP-BU65B-S/2S 25 6.5 0.38

KP-BU98-B 2.0 9.8 0.2

2.0 6.5 0.31

KP-BU42-A 2.0 4.2 0.48

—Far ES-E1 5.9 9.7 0.61

4.0 7.7 0.52

ESS-U2L1/U2L2, U2LS 2.0 12.0 0.17

ESS-U2M1/U2M2, U2MS 2.0 11.1 0.18

ESS-U4X1 3.0 16.6 0.18

ESS-U4M1 3.0 11.1 0.27

ESS-U2X1 2.0 16.6 0.12

ESS-H2L1/H2LS 5.9 12.0 0.49

NFEY =y eneplat 3.0 6.4 0.47

6.0 13.4 0.45

=t Enerezza Plus 2.0 5.5 0.36

4.5 16.5 0.27

=7 JH-WB1621 5.5 4.2 1.31

JH-WB1622 5.5 8.4 0.65

FERICOWTIIRRA B2 — X7 — 2035 2 55, Bl 2 (3% OB i EE |
T 3 WAL D AL Th NS Z L h 5, SOCI100%72> 5 0% £ TV 5 &
0.33CIctHY L. LRl THIL 72 0.5C LT3 EFE W IOFR L b EAL TV 5,

16 State Of Charge
39



72, M ESSHNECEROEREEEZe TV v 7Lz 2 A, FRARY 2
05C CHEILTWA Z &R T 7=,

i1

xic, FIABREEREICOW T, REHEEMEEMOBMGEEC. 7227 v 7
w2 EE L 72,

RAEH. EEEREBMEIa v T PR OERNICEMEZ N L., FHZEC T
25°CCEREHINT VWL Z L 2R LTz, £, HEOEBMA 20 06, T
S DERMNICZEHIEATY T oNT VB Z & bTER L (KFK 16 - MFE 17 - MFE
18 - @M% 19),

Dlozlnrd, RECHEICLZ2EMORMNID 2D DD, 25°CHitkDEREI CE
ict oTaAmOA T VERETHHAI LTI EEZLND,

i

X% 16 RitHoEEM= v 75
HIFT) BAPEEE bR &tk “ U0l o & ERTOEERBAIA”. 2024 4F 11 H 29 H,

https://www.kepco.co.jp/corporate/pr/2024/pdf/20241129 1j.pdf.  (ZHH 2026 42 H 16 H)
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https://www.kepco.co.jp/corporate/pr/2024/pdf/20241129_1j.pdf

ABEFINAA—T (2074 —FI2FTR)

M#% 17 EV ) a2 —xE iz WNEL -EFEh= v 77
HAD) PSR St BV ) 2 — 2Bl 2 iEH L 72582 27 & “Bluestorage” D) S I 0T
2021 4£ 6 H 29 H, https://www.itochu.co.jp/ja/news/press/2021/210629 . html.

(ZMBH 202642 H 16 H)

B# 18 EV &l - 27— = v i ElL Nl
AN ERFESHRARAL © [EV 8l - 27— 3 v Filt) RIS ~ 221¥—4 v 7 7 DRl % Y)
DB RIEREREE ORI ~7.2023 4 9 A 13 H,

https://www.4r-

energy.com/.assets/2-%E3%80%8CEV%E3%83%90%E3%83%83%E3%83%86%E3%83%AA%E3%83

%BC%E3%83%BB%E3%82%B9%E3%83%86%E3%83%BC%E3%82%B7%E3%83%A7%E3%83%B3

%E5%8D%83%E6%AD%B3%E3%80%8D%E3%81%AE%E7%A8%BC%E5%83%8D%E9%96%8B%

E5%A7%8B.pdf. (SWHH 2026 452 A 16 H)
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https://www.itochu.co.jp/ja/news/press/2021/210629.html
https://www.4r-energy.com/.assets/2-%E3%80%8CEV%E3%83%90%E3%83%83%E3%83%86%E3%83%AA%E3%83%BC%E3%83%BB%E3%82%B9%E3%83%86%E3%83%BC%E3%82%B7%E3%83%A7%E3%83%B3%E5%8D%83%E6%AD%B3%E3%80%8D%E3%81%AE%E7%A8%BC%E5%83%8D%E9%96%8B%E5%A7%8B.pdf
https://www.4r-energy.com/.assets/2-%E3%80%8CEV%E3%83%90%E3%83%83%E3%83%86%E3%83%AA%E3%83%BC%E3%83%BB%E3%82%B9%E3%83%86%E3%83%BC%E3%82%B7%E3%83%A7%E3%83%B3%E5%8D%83%E6%AD%B3%E3%80%8D%E3%81%AE%E7%A8%BC%E5%83%8D%E9%96%8B%E5%A7%8B.pdf
https://www.4r-energy.com/.assets/2-%E3%80%8CEV%E3%83%90%E3%83%83%E3%83%86%E3%83%AA%E3%83%BC%E3%83%BB%E3%82%B9%E3%83%86%E3%83%BC%E3%82%B7%E3%83%A7%E3%83%B3%E5%8D%83%E6%AD%B3%E3%80%8D%E3%81%AE%E7%A8%BC%E5%83%8D%E9%96%8B%E5%A7%8B.pdf
https://www.4r-energy.com/.assets/2-%E3%80%8CEV%E3%83%90%E3%83%83%E3%83%86%E3%83%AA%E3%83%BC%E3%83%BB%E3%82%B9%E3%83%86%E3%83%BC%E3%82%B7%E3%83%A7%E3%83%B3%E5%8D%83%E6%AD%B3%E3%80%8D%E3%81%AE%E7%A8%BC%E5%83%8D%E9%96%8B%E5%A7%8B.pdf
https://www.4r-energy.com/.assets/2-%E3%80%8CEV%E3%83%90%E3%83%83%E3%83%86%E3%83%AA%E3%83%BC%E3%83%BB%E3%82%B9%E3%83%86%E3%83%BC%E3%82%B7%E3%83%A7%E3%83%B3%E5%8D%83%E6%AD%B3%E3%80%8D%E3%81%AE%E7%A8%BC%E5%83%8D%E9%96%8B%E5%A7%8B.pdf

X5 19 EVVa—X&EihzWNeK L 7z e V&&= v 75
HAT) BRI R S, e B IER L 2 A TREL A L ¥ — D~ 3 U A v FEIE £ £, 2021 4F 04 A

07 H, https://www.toyota-tsusho.com/press/detail/210407_004801.html. (ZHH 2026 42 H 16 H)

SOC MR 7Ic > w-Cld, T HEHEGERG]Tld SOC0-100% 12 T\ HilH Tl b
52 &b B, ENFHRIETIIHZIE SOC50% i TrE & B Mo <YK
ThEibh b INE R L, B XV EONTT3RATH L 2 L hBnh o7,

BIEIC, —ROFMMABREICOWT, REEZFHETH 2MAT vy — DA,
fENTEML 72 BV 0T R EABER. EV oG T — % DT #s I % 5
ME21To 7=,

FEATICD VT, 4F 6 F£E Ti1d WLTC EfT7E— FB8icow<, EWMNEHEV #H
v, BRAEH T v Y N TETEIE A IS L 72, BARRICiEy vy —v X4 FE A —
s—Fc, GHIIL 72EfTEE L AT E 25 X 9 IC%E L, EV# WLTC £—F
THETX ¢, HEKEZHEE (T, TOBDY] t\vw)H,) 24 LT, BithoBLE
CEMBREDT — 2 EPF L2 (HF 20), HlOETKE» bEitt V470 OFE

7 BithO A EIKE (SOC) (cowT, EHELOTRMES O LRfEX T2 EHHT 2
&0 S #HiPH, SOC I State Of Charge
18 Worldwide harmonized Light duty Test Cycle, miffih, #B4¢. EEERK & o7z
AEATE — PR X L7 B R 7 5B
19 On-Board Diagnostics
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https://www.toyota-tsusho.com/press/detail/210407_004801.html

W EEH L, %o 2.1.3 o ViAFHGiO 5 b, —XFIH O &2 — v IicH
Wz,

PR - B AE © BixEY

FEEAR - REAE(L. £ CORBRBSEZE—DRFTERIDICH. SvIHAFTEA—
F—EICHNT. —EDETE— REETIDRDOENAERUVREZAET DI LCKD

ahnEy.

OETIEADRE QIS HAFEA-S - DETERTE
RSB, 51 7 OIEH DIEHA OTHELLEMEL E LV AR E RS
EERIHDTZ NI THA £3. o FEA—SERTE

OHFEAX - REMEDRIE

i il e
23+ 3CHEAIC ggg
6~36EIDMRE =
& 20 VAW -+ -
0
0 500 1000 1500 »

B% 20 WEER <4 — > OFEIA X~
WD B soEd. “EAHEFOERIMPER S 2 - SR (WLTP) offFicowT”. ELGBE AR Y
A +.2015 4 6 H 19 H. https://www.mlit.go.jp/common/001102166.pdf (ZHH 2026 42 H 16 H)

WLTC £ — FIZET JifT) s (l4:) %2V iRT 720, 2EToFE CL
—FEEHTIRIC, 20X TAHET L LOEBRYE~A FA0fEL Y, FHER
AfA/NE L moCLE S, 22T, BENFOERMEZ 2 F L T L 72 EDFIiR A
LEMEMME CL— P EEHLZ,

ESIE e /% Jy i(®2dt

C L — F=EREIR/STAN=E S v 7 R & 40kWh/FEHEER T 364.8V/ V4L 192)

f=t
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https://www.mlit.go.jp/common/001102166.pdf

Z DR, ENHEVO CL—Fid, WLTCEfTE— F2TIZ 0.26C 1IN 5 C
o T,

ST EETIEZ, WLTC LA TS % — v & LT, US06 EFTE— F2HT D
T, o6 FFE L [F CENEMEV 2w, &t vy —ttNTcyr»—v X4 F
EBRXA =X —ICCEfTHRIBEORG L C L — b OHG % EiE L 7=,

ZF DR, US06 EfTE—FDCL—1iF0.72CTH 5B I EAND o7,

EV £EICBI L Tid. WLTC EF7E— F % US06 7€ — F OHFEHS CEA L
7. FCEMNEHEV ZHw<, ENTlFEI T3 50kW £ERCRE L. OBD
ZNALCEMOBECER R L DT — X 2 4Hl 6 FLELICHUT L 7z, Bl O FEEIRIE 5>
LM LY ) OBREEELZHEH L, RidD 2.1.3 0w AMAGHED 5 B, —XF
o am- N2 —VIcHW,

50kW ZUEFLEEFDO CL— M 0.71C TH BT LB o7z, $72. S 7 EEIZ
TRV by THRE» D, WA CIIRETEROM L, EVICER L &y y 7 0R
B -EBEPHALVDE VW DORS W b, AMKEED CL— P2 4.0C 1Tk
2GELH BRI,

A6 FECTIRENAETE— FPLRERERO T — X 2 HUGF L7223, SR 74
FEZ EV O FHHEARF O MR IC O WA L 72, BRAStk7 vy —icafighic s
% EV5 GOEM T — 2%, FHEAHHOKESZERL 1 FULEIG L7z, 77— X135
10 BiElfEchlfG N CB Y, Bl ERE > O EFT. B, Ff - BEEIcaEL., &
frexED CLr— 1, EfT. KB, (FH - BHZED RE L SOC F| HHiFH o SHEE
DA EFEL 2, CL— F DBHENMZ KR 21 10T, FEHARFOETIZ 0.1~0.4C
DIAED E Do T2 HHEFEEIL 0.1C Rtk DI E 2> o 72, 2EFEIX 0.4C FhE
&, 0.6C~1.0C fiir DBEEE A& A o T2

20 Worldwide harmonized Light duty Test Cycle, mifiith, #B4, EhdEEE & v o 72
EATE — PO 72 EEERY 7o il
2 ek EnE, EILEREFO PR A AME IS I N5, SHbER e AR O
T2 —voillEe—TF
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W DBERE A & ISR 22 1083, AhRimid. AREIFFZE CWER L - Bl E T —
ZIZFEEN TR W=D, fkA 2 Ul O FE D 5k % Fi & T AE 72 Weather Spark?7»
bR DA R & 1 IR ICHUS L, BHE L L TR LT 5, bR (2
v 7 NOEROFHIET D 5 b iz v, EfTHh. FeEH, 1%'-'$ - BEgih R

. BOI0 PERICEHEI LAERE & L TR L T 5, FhX & it ViR O SR 1344 S
K0 b EMIRE ISR ML & <L TFED 2 Z ) 13°C, £ 200CTH Y |
TR EE D T7 258 T°ClR & & 235302 - f:o

Ihid, ETPREROSAMTEEIC X 2 RMICMA, ANOPELEZ L
%
X
~
i
3
T [_ j T
-20 -15-10 -5 0 5 10 15 20 25 30 35 40 45
H=UR/C

AR/ %

-20 <15 10 -5 0 5 10 15 20 25 30 35 40 45

BitiRE/C
K% 22 EVEEMT — 2 OWEOMEN (LB S5, T B i)

22 Cedar Lake Ventures, Inc. 28t 2R OGEL R—F 28K T2 7 = 79 4
. https://ja.weatherspark.com/ (ZHH 2026 4£3 A 13 H)
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SOC | FH#iFH D SEEE 7346 % K52 23 ISR T, 20-100% DO F|FHAEEE 23 E» & & 235 A
277,

SOC100% DAL A i b VB X, EH@FedE T SOC100% % Cid L 722, BiH
INDZERL WD EEZLND,

$8RE /%

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
SOC/%

Xz% 23 EV E&#HH T — % © SOC D554

U EoFHEREEL S, CL—MToWTiE, — XA IZEEH ICBWTETIZO.1
~0.4C, F£HEIZ 0.1C Fitk DM E b DD, SHEE K 25E1T 13 0.5C BLE, 20
FBIZ 10CLLECHibNE 2L b H BT &7z, WLTC EfTDFHIZ 0.26C
TH D05, EdGEEEDETE — F OREETE TIX 0.45CRRETH V. FHEM OET
0.5C IFEndERkOETEZEZOND, “XAH (BN HBEENE]) ORI
033C¢tEzLN, —XFHDHHRCL—FORAEIEHVEEZLNS, HEICD
WCE, —RFIAE 40°CHha  CEMIRE S AT 22 p8H 0, 72, AKRLY
b TR 12 O TCREN T 2 B30 b o 7=,

TR OFEER T — ZIIATFTETIEV AW, ZEHIC k) 25°CTHIFEE X
Tw3Ze, —XFHEILD CL—FBESREBEBCHEBICL 2RV &h
b, —XFIHOH AKX LY bEWREE CiHI s E 2 b5, SOCFHIH
i ic 0w Tid, —XKAHIZ SOC20—100% Tflibn 3 2 & 3% s, KA %
HEHT 2% AFTETCELT, MEDECITLLED o7, TNLDFERLL,
ZXRFIAREL Y b —XAHARE O T 2 L BRI N W L EZ LD,

L L7adsn, “KAIHOR@EIC X 0 FIFHBRES 13k~ CH 0 Ry Ic FOE BN %
HECTE Cuirnizd, REERRL 2 2 KEGEH~ U 7 2R Ficmid,
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KAEE S FLEAIRFD C L — b, SOC FMAHP, iR IC> W THEZMETETH
%o

2.1.3 BV EMERAWIHATHMmEGDORTE

AFHMZ, UV F v oAt vEoEKEdG (Remaining Useful Life : RUL) % #£7E 3
52 ERHRE L, Sl - mARSE T CEM L 72t A% Lo IR SRS 2 36 L
TiT 9,

ERWAEEZEZ LT, VFvaitvEoRiz, TICUTO 2 20HERIC X
DEITTEZ EBHLNT N5,

- IR I P 5 At (GE S 1E)
- FCEMH IS S 1t (34 2 r51b)
RFH <k, AT O@EFEZ S i e LTHW 2,
KR, RESE
- NHRHEHT. WERHEGTA LR

IEETVOREREIL, UTOFEZFICEIERHIT 2,

24tE = WESHLE + 34 7%

WiESHLDE T, miRAFRBEOME LI, AREETEE 2 XK
Rl s X R LB 5, MEKFEEIC O VLTI, —RICAISLTW»
27—y RANICHOE, EREGECELNEHLEE L, FEEHRELE~ TS
%,

FA 2 rBlboET AR, BIRES 4 7 VilBiER 2 i, HLE%, KiE
¥, BEENE (Ah throughput) FiCa§ 2B8E LCEET 2, cniCE b, &
B2 — v PR BHEHEAICR LT, HLEZ EEBNICHHEiTEEE 35,

FEEREE~OE IO W TiE, ERRoMHSMA (GRE. SOC, RMEEBERSE) %
Hic,

- SRESAL © HRIEREE - 5] SOC - fo@ikE 2 5 L2 EH
A B TR T 7 AL EFRIRERE, REENRICHREL, HLE%x
B2 &c, EHHLEHET coB LT b 2,

W (RUL) (&, AT 0#EGE LTERT %,

Wk =  (—RFIFHBED O HEMELER S CoFEH) —  (—XFIHBED >
— AR T R 55 D 4R %)

— XA TR SOH #EERE R & FHNCERE L 7= Fpan e Hug () -
SOH50%) IcHo&, HibeT A2, YHMEICHES 2 RFmiik % #HE
35,
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— XA TR O Rl REBM O BERIEIC O WCid, FHAE R, NEREYIE 2 5
. BfERiS o SOH 2 H i3 5,

2.1.2 O—R & ZROMMHBEGHERE R 2 5 3% 0E L 72 EV &Eith & L Ot AGHI S 14 %
X 24 IR,

M5 24 AFEALFZEICEB T 2 Eill it AGHSE

JBCEE & i/ C FeE AR /C g/ °C SOC/% il 8
—XFIH WLTC #EAT RUHFE 25°C 20-80% BREER) 77 L0
YA 7 VAR 40-70% HEamnzn, B
45°C 20-80% T > hillEHE % 55
40-70% L. BEELABA I
ZRFIH 0.3C 0.3C 25°C 20-80% ABR & Bl X
¥4 7 AR 40-70% %o
45°C 20-80%
0.5C 0.5C 25°C 20-80% i -20 - 60°C
40-70% EIE: 2.50-4.25V
45°C 20-80% WL JOE 29A
40-70% (4.2v 2%
/R - - 25°C 50% #)
@ 80% L 240A
JiiE AR 45°C 50%
80%

BN 6 EFEIZF A 2 VEBRD RFENE LT 7225, A1 7 £ 13 AiE SR 2800 L
Too MUERERZEM L A Z U T IR %, —XAH. ZXKFHZRb . (A
Z—VIIRE - MELHEO 2HETH Y, KE - EIIA 75, FEITRGE
FAICEE ST 5, —KAH D b KA~ 3 2 BRoRHEaliiid, —Xr HERE
BT 234 7B LEEMEACEOARICXVEET 2, 200, ¥4 71%
b7 =2 LMESCT — 2 OB B HETH Y | HUERER % H 72 1R L 72,

— KRS 4 2 VR OEAR L. 2.1.2 THHL =RENLET X —VTH 23
WLTC £— F(0.26C) & L, REAMIIHATE XL T2 50kW 2USE B O R E
B (0.71C0) ICERE L 7=,

HE 13 WLTC @ FHABHARIREE 12TV 25°C & it B %o /8 & far il R o B ith 7 2h %
HE L7 45°CD 2 S IicE L 72,
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SOC FIIHEIPHIZ = —F —IC X > ThEA TH B2, 2.1.2 D EVOFEEHT — X DfF
WSR2 S&i1c, TIRIZFIFMEEZ SV 20%1c, ERIZ—MBH I 20T E

SUEFEN 80% T
BIET3Z28 W 0 80WBICEKEL 72, F72. SOCS0% T DAEEE A E W T

L b, HIfRD SOC40-70% TOfIM 2 UE L 72 2 S&fFICHOE L 720

EREROIRE X 4 2 Vil & [ U 25°C, 45°Co 2 5. & SOC iz4-4 7 v
HE& o L SOC 123V SOC50%., IR SOC80% D 2 &R IcEiE L 72,
TRFHAY A 7 VB o FTCEA R X, 2.1.2 DEE

b, RRKCL—FDFEHRTH S 0.5C, FEMIC
EXfEL/f:o

MEFED CL— b FHEHF
Tt Ez2 503 03C D 245

W e T CIREE B A /- 25°C e, 2230 L SRR 24 E L 72 45°Co 2 4
HIZERE L 72,
SOC FIIHEFHITFH@&EIC LV B b 2 L s,

SOC509% 13 C o 7 1 T e iE % 18 E
L7 40~70%& .

BHHGHFHENGITlZen L v A SOC TfEibiLs 2 & 3% \»
Zenb, 20~80%D 2 SAFEICREL 77,

YA I NVABROFBELINED N2 — v (BIY) 2HFEK 25 13, “XAIAE, B
RE~DO LTV v I RMATBOE N Al B A IR B R T o [FEM Y 2720
2 NF L= REASA VAT TR ICEREE 72 E0SE D b NI X — i3 7e
T RMERL 72,

Z DI, IR AGERSEN: O —3E Bt 2 SOC I FH#iPH o [ ¢ 7 /i %

JULREL
DIBSANZ =V R LTz, —RAIMIZR0ETTE & AEHE CEM S s WLTC %
TE—F2lAEDELANX—VEFREL T2,
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SOC80%

S0C20%
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A ARG
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SOC70%

SOC40%

1oL

»
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N\

BF i

FE CCHZRERATV T
W& CP/VJILRA(WLTCE—R)

SOC70%

SOC40%

a2 ,
B fis
—RF R&H
RE : 25/45°C
12 R
B

W12

>

M

B fE

BF 25 ¥4 7 ViR FERE BT

JREFABR D < 20— v &2 3R 26 109, HEBERIFHAGK O SOC 2> & & i K7

T EHRIKET %,
WRAIK T T 5720,
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—RIZRF B HESR

SOC : 50/80%

B 25/ 45°C
FiE BA RS

A J
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22 EVEMLILAERW-—XFRB (EFASEM) & XFAH (F

BEREEMN) FHOMAEEFRREOR L & OREE

221 EVEMILERBWmATHEE 8B ORIET — X EUS

EARNEEZ T LT, VFvaAtvEostid, FICATO 2 20%ERIC X
DEITT B EAMLNT NS
- RfElRE I 5 St (ES )
TR S 1t (34 7 v51k)
M AHAEA SR Ix . R - R SEPRICfE S BititERE DX N (RE. NEEHiA L) %
TERMICEHI 32 720 Ic £ %,

M GGEREHT (2. DU O FMEICTIT 5 6
@ mﬁﬁﬁm@&ﬁmﬁﬁ®ki
@ Pl AE O RFERIE © Y1 T2 HE (RYEE) 3 2,
®  WAREEE/mT 2
PRAFEABR - [HIRFE N CHTE IR - SOCIC T, AT TIRE T 5,
A4 7 iBR EREN T, TOEDY A 7 VRB X — v &K
¥, FEIELEE CER, BIE. WA I L R SEbnEis 5 2 & CfT
Do
@ R
M AT 30 Az, AEHE, WEBHUHE 2 Eiis 5
® @, @EAEOHFT, BYVIELITS
¥, HEYD SOH ICEGE L 7zl RAFEICEHE L Cw 3 5% amatii~ b Y 7
A DRGERGEES, “RAARICLE T — 2 OB O o o LE%H LB & LCfER
TETFETH D,

mmﬁmm®ﬁﬁm%@@kiuuT®ﬁb%mtkomﬁ%ﬁm@&ﬁm%%
FHARHRECBMOATO LS X206, AARENTIRTEE A% < RFEHIH
%EmIW%ﬁEVu%ﬁéhﬁ%®%ﬁﬁbko%ﬂ6$§@$%ﬁ$¥fl%b
Te— XA MR E- Yy 7 CPRL 30 848, 7 HknEfT) Zer I THfELTHLY
i L7z SOH81.1-82.0% D &Eithk Ml 2. AF1 7 4 Tl icm WA 7 —
2 ORGSR, WEREH M HEm E LT, Fmic AT Lz —RFHEER <y

53



7 (4F1 6 FEBSE. 621 kmiEfT) ZeAicE OO LY H L 7= SOH92.7-93.7%
DEMmEALEBFHEHLE (R 27),

HREDE ﬂ!’&$£&$¥‘tﬁﬁﬁ

MF 27 Hilsy 2N A€ Y 2 — v Dl
(Z2 + PR 30 &Sk, 4 0 B 6 SEFEOHM IR I Wz Eithoxy 7)

VIO FFERHN & LT, #IIAR - NIIEPT 2 HIE LEEHEE & L 72,
M AGAERSeT: & ABRBAIR R D Bl A R, SOH Z X% 28 1T/,
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M 28 FERBHAGKRFOEMA R, SOH

—RFA 40-70 46.25 81.1
WLTC BRRE

YA LER 20-80 46.49 81.6

45
40-70 46.49 81.6
20-80 45.55 79.9

25
0.3 0.3 40-70 45.45 79.7
45 20-80 45.68 80.1

ZRFA

20-80 46.61 81.8

YA 7R 25
40-70 46.58 81.7

0.5 0.5

20-80 46.68 81.9

45
40-70 46.55 81.7
50 53.37 93.6

—R/ZRFA 25
80 53.44 93.7

#*im

50 53.17 93.3

BB R 45
80 52.84 92.7

A ZXKAIAS A 2 AikE 0.3C, SOC20-80%, 45°CLASKE N=1 €, ZhbishE N=2 1o
P fE
ZRFAY 4 7 B0 T B/ MR AR 0.3C @ SOH 2MEWHEEd L, it liX b b
CHlEERE L. ZoflicHfbrtts SOH KT L7270,

Y A4 7 VBRI TR AR & ERE A v, EIREN T, TOED Y[ 2
BN 2 — v BB DIRUERT 2, FMELEE CXEK 24 D&M, X5k 25 05
Z—vichb k5 ﬂé(ﬁ\ BHEZHIE L [ERR CImEL & HIf L 7203 & EfiEis 3 2
LTy, FlxE, XA A4 2 illio C L —+ 0.3C, SOC %ﬂl 20-80%.
HLE 45°CD4eETid, SOC20%7% & 0.3C T SOC80% £ THE L., 10 Kik L 721%
IZ. 0.3C TSOC20%%F ChitE L. 10 7rfRik3 2 (1[HoFxEL ﬁﬁza@@%4 7 VIRER

A7 4 FEfED) ., 2 v 30 EIFE%%‘% VRS

TRAFEER T, [EIRFEN T 24 OO - SOC 12T, XK 26 DR Y% —
YO Y AN CRE T 5, L 25HEIZE 0SBl Z K 29, DR L FEK
BB~ D Pt 2 XF 30 1, [ L7238 E 2 )% 31 1R d, Ak, KK
FEOMBRIIHRFE TEML 7,
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56



M 31 EREEE

BEE A —F— I
Feh R B MRASH RS KS15-2011-B911
(ER=Y FH ¥4y 2 eH CH44-15M

EMET IA— P XA T THY, IEME Al EE ISRV EARDIERES TR
720, ek BBEEORE T E T bA, Wz R b THFICHD 5 2 Lic X

D, IEMiE AfZEE X7, COMELZIRET, Tl IR 2 0 72 o [EiE i
WWANT, WBEDZODOEMR. WED-0OE M2 iR L7z, $7/-. ®
Mm% GHEIS 5 72 @ O ENVE N 130 AT I i O AT 72

it AT & . 30 H o it A Gl @ 1 FePEREl % Ehi L 72, <& Hio SOH
ICELES 2 FCRE VIR L., FHER IR £+ 5 (K&K 32),

308#%@ 30E#&8

it A ST M A G
18 1 e
H T ek e F P Bkt e E> ﬁ) oo

BAF 32 RpPERHM & i AGHE D & — v

MR NGRBR AT, R AGAER 30 H fkdds o fii H IS HIE 3 2 FtERHli S 2 X5 33 1R
ER

XF 33 FHERHEEE & 5

| fIE/SOC i ]
wE 4.2-2.7V JE7:0.33C_CC»/CV* | 25°C
fix#: 0.33C_CC
EFIEHT | 50% 0.2, 0.5, 1, 2C_CC |25C 10%%
(1% 7E)
DOD?*- 0-100% 0.33C_CC 25°C DOD10%%>
OCV? (10%Z1 % THU) D R

Constant Current

Constant Voltage

% Depth of Discharge

Depth of Discharge — Open Circuit Voltage
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FEEREm X, D 6 FFEOARKIMFECHOCWHHZEI SR EWAL 2, 7272
L. EFRIEPICoWTIZ, SF 6 4£FE i3 SOC 1% 20, 50, 80%. iEFEIZ-10, 0,
25°COEF 9 SAMETHUR LTz 2s, 7 — 2 B I 282> 2> U it A G R B AR 23+
SPICEN RN &b, A1 T 4EFETIE SOC 1F 50%, TR IF 25°CoD 1 4&fF 1 il
L7,

REOHIEIX, 25°CE&HF e WCEitiv L% 2.7V T 0.33C © CC 1RE#k 2 KH
Rik L. 0.33C T 4.2V £CI1Z CCHRE, 4.2VEREZIZCVICE Y 0.01C ETHEL
7=, FEiEML 2 BERRIE L, 2.7V £C0.33C THE L o REEZ KD 7= (KF
34),

=
=
Bl
i

100

SOC / %

[SE Nl —1
mEonae / Ah

M 34 HEROWEE

EREFTOHIE X, 25°CoEFIc B W TEME L% SOC50% % THRER 2 IR
1EL. 0.2C, 0.5C, 1.0C, 2.0C T#% 10 WHEKEL 7z, 10 WEOEFEZ Y lic, &
it (Cr—hMICAREZETCEL) 2 Xfhic7ey b L, %25 EREHIZ KD 7%

(Bz£ 35),

0.2C
0.5C
< 1
[H
%_J 2C
i \
@z = Bt
0

Bt/ A
M 35 EREST (E) OREE
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DOD-OCV D#lliE X, 25°CoOEMFics W TEM L% 0.33C T4.2V £ T3 CCH
B, 4.2V EERIICVICLY 0.01C ETREL. FONLZAED 10%T 2% 0.33C
T CCIXE & 1 Kfil{kIEZ, DOD100% % T ViR L 7z, % DOD & 1 K& ®R D
BEX 70y F§52 LT, DOD-OCV #ko 7= (HME 36),

ocv /v

10%

Y 100
DOD / %

KZ 36 DOD-OCV D#lliE &

MARBREREZUTICE & D 3,

+ 4 7 A EE D SOH #EFE R % X% 37 1o, EER o SOH #gfE R % XK 38
2, H A 7 o EER & GE AR O BE HBUC RT3 A& & SOH ot %2 X 39 &
*£ 40 ITRT,

0.3C/0.3C. SOC20-80%. 25T
=——a— 0.3C/0.3C. SOC40-70%. 25700
s 0.3C/0.3C. SOC20-80%. 45T
e 0.5C/0.5C, SOC20-80%. 250
g 0.5C/0.5C., SOC20-80%. 4570
g 0.5C/0.5C., SOC40-70%. 2570
=@ 0.5C/0.5C. SOC40-70%. 4571
£EZE/WLTC. 50C20-80%. 25T
. 50C20-80%. 45T
. S0C40-70%. 250
. S0C40-70%. 450

SOH /%

0 50 100 150 200 250 300
EEENE/kWh

M 37 A4 7 rilBRo SOH HERBRR
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BF 39 HiIMASEMORGE AU § 2 FEAMEBRIR
E/°C SOC/%

120 H 240 H
—KMA | WLTC |&ERE| 25 20-80 46.52 45.46 45.16 44.82 44.50 44.23 44.01 43.74 43.54 43.33
YA 40-70 46.25 45.50 45.43 45.14 44.86 44.66 44.45 44.19 44.02 43.82
AR 45 20-80 46.49 44,57 43.45 41.47 40.33 38.99 3751 36.21 35.17 -
40-70 46.49 44.93 43.71 42.48 40.44 39.56 38.50 37.19 35.92 -
ZRMMA | 03 0.3 25 20-80 4555 44.93 44.53 44.20 43.93 43.65 - - - -
YA 40-70 4545 45.02 44.79 4457 44.40 44.21 - - - -
ABR 45 20-80 45.68 44.22 42.71 40.20 38.87 - - - - -
05 0.5 25 20-80 46.61 45.06 44,51 43.89 43.39 43.01 42.68 42.38 42.14 41.91
40-70 46.58 45.65 45.32 44.93 44.59 44.30 44.04 43.79 43.60 43.38
45 20-80 46.68 44.22 42.31 40.39 38.54 37.04 3453 22.98 - -
40-70 46.55 44.56 43.24 41.93 40.00 39.20 37.88 37.09 35.98 -
—R/ZR - - 25 50 53.37 53.25 53.15 53.02 52.93 52.81 - - - -
A 80 53.44 52.79 52.56 52.34 52.17 51.99 - - - -
B R 45 50 53.17 52.42 51.97 51.51 51.12 50.76 - - - -
80 52.84 51.38 50.65 50.00 49.44 48.93 - - - -
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BF 40 FiMASEMEORGE HEICH 3 5 SOH HERHRT R
Np—v  EA g i SOC/% SOH/%

90 H 120 H 150 H 180 H 210 H 240 H 270 H

—RHMA | WLTC |2ERKE 25 20-80 81.6 79.8 79.2 78.6 78.1 71.6 771.2 76.7 76.4 76.0
A7 40-70 81.1 79.8 79.7 79.2 78.7 78.3 78.0 775 77.2 76.9
AR 45 20-80 81.6 78.2 76.2 2.7 70.8 68.4 65.8 63.5 61.7 -

40-70 81.6 78.8 76.7 74.5 70.9 69.4 67.5 65.2 63.0 -
—RF A 0.3 0.3 25 20-80 79.9 78.8 78.1 71.5 77.1 76.6 - - - -
YA 7L 40-70 79.7 79.0 78.6 78.2 71.9 71.6 - - - -
SR 45 20-80 80.1 71.6 74.9 70.5 68.2 - - - - -
0.5 0.5 25 20-80 81.8 79.1 78.1 77.0 76.1 75.4 74.9 74.3 73.9 735
40-70 81.7 80.1 79.5 78.8 78.2 7.7 77.3 76.8 76.5 76.1
45 20-80 81.9 77.6 74.2 70.9 67.6 65.0 60.6 40.3 - -
40-70 81.7 78.2 75.9 73.6 70.2 68.8 66.5 65.1 63.1 -
—R/=ZR = = 25 50 93.6 93.4 93.2 93.0 92.9 92.7 - - - -
FIRE 80 93.7 92.6 92.2 91.8 91.5 91.2 - - - -
ME SR 45 50 93.3 92.0 91.2 90.4 89.7 89.1 - - - -
80 92.7 90.1 88.9 87.7 86.7 85.8 - - - -
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RFFFEETHM 6 FEREICHIA L 7294 2 il e LT, —RFIHEFO 2E 7T E
JWLTC %4 70 & ZRFIFHSEMFEED 0.5C %4 2 341 7 48 270 HE C
FEL, ABEik LT3, 0.5C, SOC20-80%., 45°C&ffix 210 HigiEmmEEIc
SOH 22X T (HLDFEICENE) L2720 B2 KT Lz, o REitter
BESATHEZ Ehb, «wmmf BIR D DR HER T ZABFE L -2 L, T
BEUDPH L W 2 LAMIC) FUL AV REEE LTI Lz EFRKE L
TEzb6Nn5%, 72, SOH60%LAFIC SOH 2T L7=2 &b, o Hiiss
D 0.5C, SOC40-70%. 45°CEfic 2T dH SOH60% LA & SOH 232K T3 3
AHEMEDS B B 2 &b, 240 HCBRZK T L 7=,

SHTEEDP LA 7V EREL 2 ZXFAIHOEER AT TH 2 0.3C 1ZH 4 7 v
150 HIcFEL 7=, 7272 L. 0.3C, SOC20-80%., 45°C&t:i34 4 74 120 HERICH
BORT L EFEO FARALNZ720% 4 74 120 HCHEBRZRT L7z,

FE oW 4 2 v ilBrFEEH D SOH 1% 42.4-77.6%TH Y SOH DK T % 2.2~
39.4%TH - 7=,

AN T 4EEE A 5 BARA L - & R ER1F 150 HicFE L, REx% o SOH I3 85.8-
92.7%. SOH DK FiZ 1.0~6.9%TH - 7z, FfF2 L\ 45°CTik SOH DK FiZ
4.2~6.9%TH - 7255, 25°CTIL SOH DK T i 1.0~2.5%TH - 7=,

25°CoGMTld. A4 7 ik, EREEDO VT d SOH DK T 23/NE vz &2
b, Ol 8D B bt 2 EHEITH 5,

RBREAFIE L 722 (SOH 2P 2MUTE T L2 v 2 BR <) 13, RFEICFHE LT
W 3 EF A~ ~ Y 7 2 OREERGEY, XA~ EH T 2RI e b T — &
DS L oEL{LEME LT 2 FETH 5,

xic, Hieic X 2 ERET O 2k~ 2, —f&Ric, SOH 2MEF§ 2% & EFRIK
L+ %729, SOH aﬁ%ﬁ%&ﬁ@%%ﬁ%%ﬁuto ¥4 7 idBfio SOH i
9 2 EYUHERFE SORY D HERSAE R 2 ME 41 12, ERERD SOR LR % X
® 4202, ¥4 7 ikBE L ERER O fE H BT 2 A8 L SOH DS R # X
# 43 LNFE 44 1R,

27 State of Resistance
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SOR /%

SOR /%

320
300
280
260
240
220
200
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160
140
120
100

80

40

320
300
280
260
240
220
200
180
160
140
120
100

80

50

50 60 70 80 90
SOH/ %

—— (.3C,/0.3C.

0.3C/0.3C,
— 0.3C/0.3C.
e 0.5C,/0.5C,
e 0.5C,/0.5C.
e 0.5C,/0.5C.
e (.5C,/0.5C,,

SOC20-80%.
50CA0-7 0%,
S0C20-80%.
SOC20-80%,
S0C20-80%.
50C40-70%.
. 45
. S0C20-80%.
. S0C20-80%.

MZ 41 SOH & SOR oBfEM: (4 7 A ikER)

===
Wl ol

=i
fif

oy

60 70 80 90 100
SOH/%

K% 42 SOH & SOR oP{%M: (kiEatER)
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SOCE0%,

S0C50%.

. S0OCB0%,

257
257
45
257
a5
257

. 30C40-70%s.,
. SOC40-70%.

2570
4570
2570
a5



BF 43 FiMASEME O fGE HBUCN 3 2 TERARTTHER AR5 R

NE—v  JHEA G5 i E ST/ mQ
90 H 120 H 150 H 180 H 210 H 240 H 270 H
—RHMA | WLTC |2ERKE 25 20-80 1.91 1.79 1.90 1.90 1.90 1.91 1.91 1.91 1.91 1.92
A7 40-70 1.97 1.91 1.94 1.93 1.94 1.95 1.95 1.95 1.95 1.96
AR 45 20-80 1.99 1.91 2.03 2.20 2.53 311 3.36 3.30 3.61 -
40-70 1.94 1.89 1.97 2.01 2.13 2.35 2.67 2.77 311 -
—RHA 0.3 0.3 25 20-80 2.07 2.00 1.97 1.96 1.95 1.94 - - - -
YA 7L 40-70 2.05 2.02 1.99 1.98 1.97 1.96 - - - -
SR 45 20-80 2.06 2.03 2.05 2.67 3.14 - - - - -
0.5 0.5 25 20-80 1.97 1.84 1.94 1.95 1.95 1.95 1.96 1.96 1.96 1.98
40-70 1.90 1.81 1.88 1.89 1.90 1.90 1.90 1.91 1.90 1.90
45 20-80 1.94 1.85 2.17 2.82 3.03 3.46 3.70 5.92 - -
40-70 1.92 1.89 2.08 2.13 2.28 2.54 2.85 2.84 3.17 -
—R/=R = = 25 50 1.61 1.62 1.61 1.60 1.59 1.60 - - - -
FIRE 80 1.60 1.59 1.59 1.58 1.58 1.58 - - - -
ME SR 45 50 1.63 1.64 1.65 1.66 1.67 1.68 - - - -
80 1.61 1.62 1.64 1.66 1.68 1.71 - - - -
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MF 44 FiIMASEMORGE HEUICH 5 SOR fERRE R

SOR/%
90 H 120 H 150 H
—RHAA | WLTC | Z2&ERE 25 20-80 100.0 93.7 99.5 99.5 99.7 100.3 100.2 100.1 100.2 100.4
A7 40-70 100.0 96.7 96.7 98.1 98.2 98.9 99.0 98.8 99.0 99.4
AR 45 20-80 100.0 96.2 98.8 110.6 127.2 156.5 168.8 165.8 181.4 -
40-70 100.0 97.4 97.7 103.3 109.4 121.0 137.1 142.3 160.0 -
—RF A 0.3 0.3 25 20-80 100.0 96.5 - 94.8 94.1 93.9 - - - -
YA 7L 40-70 100.0 98.4 - 96.6 96.1 95.5 - - - -
SR 45 20-80 100.0 98.3 - 129.4 151.9 - - - - -
0.5 0.5 25 20-80 100.0 93.7 96.4 99.0 99.4 99.3 99.6 100.0 100.0 100.9
40-70 100.0 97.7 99.2 104.4 105.8 106.5 106.9 107.4 107.3 107.7
45 20-80 100.0 95.0 100.3 145.2 156.0 177.9 190.7 304.5 - -
40-70 100.0 98.7 103.1 111.1 118.8 132.7 148.8 148.3 165.5 -
—R/=ZR = = 25 50 100.0 100.3 - 99.0 98.8 98.9 - - - -
FIRE 80 100.0 99.7 - 98.7 98.8 98.7 - - - -
ME SR 45 50 100.0 100.8 - 102.3 102.9 103.4 - - - -
80 100.0 100.7 - 103.4 104.4 106.5 - - - -
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F A 7 iR D SOR 12 SOH 23] 75% LA ClRAEC 2 I L 7225, ZhLLT
Ti% SOH DK T i W EMRIIC LR L7z, FFic, SOH 284K F L7z 0.5C,
SOC20-80%. 45°Co ¥4 7 VidBith o &z, SOR 23%) 300% % T LA L7, K&
AER% D SOR 12 SOH DK TFA/NE W &b, A4 7 VRER TR S - B 7%
BEIMEEE® b in A, SOH O FIcfEvs SOR 23ER 2 1T L T 5 & & H3ifERE
I Nz,

Kic, ¥4 7 ik, R ORERE# O SOH jlo DOD-OCV o#fifs % XK 45
2. DOD50%F# Z K L 725 2 X5 46 1<, DOD & OCV Ofi% XFK 47 ITR
ER

SOH93%
—&—50H82%

——50H70%

ocv/ Vv

—e—50H65%

© ——SOH61%

2.8
O 10 20 30 40 50 60 70 80 90 100

DOD/ %

% 45 SOH jllo DOD-OCV

SOH93%
—&—S50H82%

—&—50H70%

ocv /v

—8—50H65%

—8—50H61%

DOD/ %

% 46 SOH jllo DOD-OCV (DOD40%f i Dk KX
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Mz 47 SOH jllo DOD-OCV

DOD / % OCV/V
SOH93% SOHS82% SOH70% SOH65% SOH61%

0 4.186 4.187 4.186 4.183 4.176
10 4.069 4.076 4.083 4.070 4.065
20 3.963 3.975 3.964 3.973 3.970
30 3.862 3.850 3.873 3.887 3.886
40 3.746 3.761 3.791 3.808 3.808
50 3.679 3.693 3.719 3.734 3.735
60 3.640 3.648 3.660 3.667 3.667
70 3.611 3.602 3.602 3.604 3.605
80 3.541 3.528 3.534 3.542 3.545
90 3.489 3.506 3.495 3.497 3.496
100 3.014 2.967 3.043 3.069 3.128

SOH DE T i ff1s, DOD 2% 40~50%H % fuiric OCV A3 < 7a % (1 3 e s &
Nz, CHIEBEMHIIC X 2 BIREO SR X Y JE L 75 - 7= LR 0 SERSHEIC )
F LA F Y X WHITRER Y F 9 A4 AV 2P 22 L ic X V. Efiie &
WORAREAR TN 0L EZ b,

222 —X (BEHASBH) X (TEREENL) OFBARBORL S OB

i

—REZROFMEIRE OB L X3, LUT O X 5 ICERIICHE LIREEL 7=,
P A 7 Bk R L EBRBR R 5. Z T oS LR E RS 2
— XA, ZRAHEEO AR Z L, &b 5 DHUREBD K E »
0% BEES %,

2 Solid Electrolyte Interphase
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—R & ZROMMEIEDOR L X 2 ERIICHI T 372010, 44 7 ViRBRfEE L
B Rz N Z b, HUEEERE L2, i, ¥4 713 BRic X 2R E
HALFE ((MHAZEERT SOH — it AZFEi % SOH)) DX T IZH 4 2 A$id 1/2 ., HUE
ABRIC X 32 SOH DK T IZRHEmER D 1/2 Feioxt L CEHRNICERSLERBE T T2
N e, A 7 AFERICOWTIE, WA, SOC FIHEFAIC A4 7 V8D 1/2
Flc T 2 RBESCEOMEE (HIRFRED 25 HEEE. BERBRICO W TR
fE. SOCHNIcRGEHE D 1/2 ikt § 2 KEAEOMEE (HIRRE) 2 b HILIREL
R L7,

BHTTEERME 48 1, ¥4 7@l (0.5C, SOC20-80%. 45°C) & fistiE atls
(SOC50%. iffE 25°C) DGR b HLRBOEHTTEZ KR 49 - KFK 50 - KFK
51+ X% 52 12, HH L =SB0 —Ex2 K&K 53 - K&K 54 ICRT

4 2)L WE
2 ': N i
o HbREEk, o N !
B o | % Hlo@tk, A
R | R :
Ol | I i
Kl ! kal !
0 ' 0 '
YA o)E @ WERR / vH
SR HILERMEEY FERICHIRETED
SBEF : 25°C/45°C SBEE : 25°C/45°C
SOC : 20-80%/40-70% SOC : 50%/80%

ClL— b 1 03C/0.5C
HIEREE U= Z((xi - X) x (yi - y)) / Z((xi - x)2) FAEREEUG= Z((xi - ) x (yi - y)) / Z((xi - x)2)

MZ 48 HLRBORETE

29 Peter Keil et al., “Calendar Aging of Lithium-Ion Batteries” Journal of The
Electrochemical Society 2016, 163 A1872

30 Gulsah Yarimca, Edral Cetkin, “Review of Cell Level Battery (Calendar and
Cycling) Aging Models: Electric Vehicle” Batteries 2024, 10 374
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30 ——0.5C/0.5C, SOC20-80%. 45°C

20

SHEE/%

10
il HbfRE K.
0
0O 10 20 30 40 50
A0 IE VE
M 49 ¥4 2 vERBRRER (0.5C, SOC20-80%., 45°C)

) HE 2EMIC 72 5 18 A LARE D X O & 22 b H{LIRECE

M 50 4 7 akBafiE (0.5C, SOC20-80%. 45°C) #H D

LR DB H 5 ik
- 17.972 25.524 31.859 37.683 42.738
y 5.275 9.368 13.489 17.442 20.662
-
31.154
(x D)
y 13.246
(y D)
HLEE
. 0.628
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15

1.0

0.5

BEHEEI%

Bz 51 fiiEEERAES (SOC #iPf 50%. iFE 25°C)

—6—S0C50%. 25°C

10

HEREK,

MEHRE/ vH

20

) HE AEMRIC 5V 5 HINEURED X O E 5> b S UIRE % Hi

M 52 fUEFEREER (SOC P 50%. W 25°C) 75 O H{LRB ORIk

X 5.500 7.572 9.425 10.718 12.040
- 0.225 0.414 0.646 0.823 1.044
-
9.052
(X D)
Y 0.628
(y D))
LA EEL
i 0.124
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R# 53 F A 7 v alBREARI O % LRk
RBocx—v  REAR/C A R/ C SOC/% ARA R

%/ %4 7

— XA WLTC EfT AETE 25°C 20-80% 0.221
I A 7 il 40-70% 0.149
45°C 20-80% 1.014

40-70% 0.648

ZRA A 0.3C 0.3C 25°C 20-80% 0.166
A 7 iR 40-70% 0.077
45°C 20-80% 0.847

0.5C 0.5C 25°C 20-80% 0.189

40-70% 0.109

45°C 20-80% 0.628

40-70% 0.421

MZ 54 JREBERSIEN O A L%

B — o R/ C SOC/% ERA R

%/ %4 7

—R/ =R HE 25°C 50% 0.124
TR B 80% 0.253
45°C 50% 0.467

80% 0.697

T A 7 VB R OMRE & SOC 28A L&EfFic B wT, —XHH & “XAH oK &E

LR & i+ % &, 213 SOC20-80%., 45°CO LM Tl —XFIH O RES IR

Bd 1.014 e L, XA OAEESAREUE 0.3C 13 0.847, 0.5C 1% 0.628 TH -

2o TN DT NOLEMFICE VLT, HESLREUT—XFIH O 528 X FIH X

DHRENWT L ZMER L, b, 0.3C XY b 05C DFFAEEIC K 3 REIKE L

FARBUT K = 72 3 LRE T 7228 0.3C DHLRE R H L,

o 0.3CH A4 ZADEAIED 05C H A4 20 X 0 b REREREDL > 72720, Z DD
TiE S D558 % 2\ 7= "l Re Tk

o eAMEEEDAEE DA HEME:

o Eibe L ORI A 15T SOH DK TR E 20 - 72 Al REME

EhRFEZOND, £72. 0.3C DAkl OBt L. N=1 2 A CTFHEiL TH V. 5

BRI NEECH 5 72,
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BRI b, [ LHEE L SOC MBI 5T, KD WLTC & 2
WO EGA 2 — 13, SRR REE L7 0.3C % 0.5C 0FE - EAHT <% — v
EDBELOEVA D, fEoT, KRR & e B g KA~
£ AT BT 2R LA B AR B L,
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3. A RZAVETFIZAT RSSO ER MG EHE
ESHIE=w)

3.1 BRIPEZESZTAALRTRDIRIL

AR, B 1B BIEY, Wik KAA (ERAELE LCORM) 26
SR CEMAHB L LCORMM) 03 2 L oz HIELTH Y, 20%
. FHE R L 75 5 (b3 L ORRHCHEN T 5 & 2FFE LT3, 22T
AR, —KHREERD “KARHETH 5 EA M - WL L b IR 29 &
L, Wil SR B Y B BESEL R LIConT, & 3 H O E T 7

311 TXRAAEEZ#E LIRTSHE

112 CEEL/@ED, EVEIBD V) A= SR L CRARFEEDSCH T X4
WO #MA23B %203, REEFMOIY MH L ZtT 2K 4 v bo—o8 LT, V¥
— AN ZEMOFIHFARTH 5 XM, FrioEEAEFEMMAMEDZ R %2 EN
THILICHBEZENTW S,

REFIT, “XAHAREOBRZEN LiEmzED 2358 L, EMENKRAL
tho BRERY — v A&tk g ERS S, R ERA S L LR ol
R ERL L, b 4thidvind, CEHABEEMCERY X— 2B L T
JE D OBECHIREZB L, ZNENOHE»H Vo= E T 2 HEZHEL T»
%, MxT, EFEamiHii~ b ) 7205 ) 52V X— 8 2B T 2 R IO W
THEYAERZRMIETCEZ 3200, SHAKBELG 25T 3,

KREF IS RZ23MHMEL TE Y, FROT Y2 v XL To@EY TH 5 (X
# 55),

SURHL 6 FFFERF R C IR ImER R LR L T 72 2301 7 R X 0 MRt e A8
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BT

RI% 55 Wt At

7 AP

B —ml O R @ Y = 2 HEFER
@ ZRAFAREDHRE - HEXEZOME | <+ Y 7 2E/Eithik
AT 2 REf R IR 5
8HS5SH |® EEMmiHii~ Y 7 A DEEHEM
e O FEHFM~ b ) 7 2ERIc BT | O ZXAHOH®E - =K
— X IHH M A o 38 F (R
HHTHE | Q@ BEGIHE~I) 27207 YTy @ =Y 72K
11 H 18 H Dtk @ HAF T4 vortaSE
@ FEHFHamli~ b ) 7 2D AFERD PPk i - 2 *
FHERRT — L)
=] O BEHG~ b ) 72 23y AR | O BEGRHE~ P ) 2 %
@ FEFHali~ b ) 7 2D AFEERO PR D B
AF 8 4 FHERET @ taFEHEA X — L /5
1A23H |® —XREHrOZHELIZWT—KXIEAD AEDTEY J7/% DD
BT L
@ RAEEHE O A

312 Eib U /X=X DM EAE) A

HARENICEWTIZHELUOR Y Mlarns THcEDLNTED, D & HLUT 4
D DMK « HiAEZED T\ 5,

- BT IA4F == vigiEsS (LT [BASC?) Lw),)
- EV&ithzr~v— F 2 — xS
- Y=Y EVARyFY—3v b7 =24 (LT [GBNet @3] &9 ,)
- ZODEVH—Fa2T—xa/ I —HEES

[BASC/ (%,

WMDY T T4 F2—v b - FEM) ZRenaeR P cRES 2
BT HHEIBEL. BUERE - EBL— L ~0ERBHRZITS 2 & 2 HE LT 2021

32 Battery Association For Supply Chain
33 Green EV Battery Network fa i
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F4H1HCELINHRT, BiiA—H— - EEM A —H — - BFEL - V34
77— 250 tE TR E NG, Bih) N— SRRV MHAD 1D LT, B
7 — 2 FoMMMATH 2 THARREM 2K —+ ] 2855, Thid. RFEE

Ao AR AN EBIE - FEM L - ) T e v 2 — (ABtCH) & i

L, BlEza v X7 LD LT RCOEET L A ¥ —DIEMRIE Z EM D &R
BRI 2R TH 2, S 6 FEH S IZFd EV IREETS /Nl Y 7 4
TG aF OMET 2B L T\ %, METINAICIE, HARER XA R - G025 E 7

— 2 Z o, 7 — & - Wi 7 APIER OB RGN T s (MF
56),

N

O —®
s (REVortextkstit] =
® (—#tEl BN T~ R — R
E@ .’-2 BEE- EE“IHN/ YEUF (Y5 —) Tt R~ MDY T NBSRE
“H—OEMEL T, WIIANIGUR | E:&:ﬁ%ﬁﬂ/t AR —
BRI ALRHE
93 BRI A S E IS mom
(LARIR) prmp @ | 3 L.@
Il‘ Ih‘l
API,
[T51AT53y b i
IFS—8YW1-Sav et
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»~- RBEIDR RIS
B A—H—EUT WITANTEL T -BREREIOEFI T GE RS
RO AIRHE
95 RERAAOEE
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5L 56 HARE M SRR — B I AR E

(MPEZERIE Bl & 2 7 2E I & 2 E B o fifififx KAL)

HiIFT) REVortex #hX . “HM1 7 44 FHEMS OB O REEvTREMER) b i1 7= BB Rl - SRAESFsE  FiE
BEEEE" https://www.teitanso.or.jp/cms/wp-content/uploads/2025/09/2025-
201_REVortex%E6%A0%AA%E5%BC%8F%E4%BC%IA%E7%A4%BE_%E4%BA%8B%E6%A5%AD
%E6%A6%82%E8%A6%81.pdf  (FAEH 2026 43 A 12 H)

[EV &ith 2~ — F 2 — 21iEs] 13, EVEHOoY—F27—x2a/ I — (FFERRE
) RENTEBRT 2 EZHBE L, A8 6 4 10 A I HARESTRIEA A0 & 7
STV L7z, EV % EV &itho—XFIHE - “RAIHE, Eithizhr - V94 7 B
H,PREE - 7 7 4 F v RFEosBcoRBEKICMA, FkE. AT GRER. &%
FEER) . M HAEE (ERE) AL T2, WalTF—<& LTld, OFKL - 1=
(L, QFHEFEEEORE., GCO: B R OBIE - iEH T koG, @fhaFdicm
F=XED 452 F T3 (MF 57),

3% 5 Automotive and Battery Traceability Center
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DEHE»ERET D
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£ | Bco2ilEMED CEEAIE, Y1-R, YYA FLOBRICE]T 3C02BlEHE
S - A AR DEESEEREERTSEL. FLUy MIOTEERHAT S
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X% 57 EV &b R ~— bt 2 —2HiES IHHNAE
HAT) B St HAREWIZRT, "EV Bt 2 = — b = — 2 1ji%a”
(ZHH 202642 H 16 H)

. https://www.jri.co.jp/page.jsp?id=108538 ,

[GBNet faliil | (%, i » EV &0 EJIEERE 7 L ORI & 722 [fRidET
V| OREEEERHIET L LC, BRESEEL T 6 47 AL LI Nz, BEmIc
. EVEMOEY AL - BN, M- V2 —X - Yo¥—nxXZ UHF A 7L, UHA
INEREZER L7220 — v B ilo8ED —HEOEFRIGEER ~ 2 7 L % 2EIC/EEKIT T
MESEL, 7Y —v EV Eihlsilsft) ZHiELCw3, 72, Mk L L<. HE)
H OEM., @A —7h—. HEHME - UL, Bk - V2 —x - Jov—o3
AH¥EE, TEAEERL—Y—, VI A IVEEE, it v v o2yt wIiE
JRWEEE L, ILICAHTF— =L LTRIRFEES. BEEPSHEL T3 (K

# 58), B+ Yz —RIcOWTIE, K2 2 2Bk, BREENCCL 24 ) 2
— A% HIg 3 mE B ED b LT B
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