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1 ABF, ZEH, 15 GWh*

2 Amprius Tech, 2£E, 10 GWh*

3 Electrovaya Tech, ZEE*

4 ime AESC, Z%=E, 3GWh

5= AESC, ZH), 30 GWh*

6 L& AESC/HEZRfEHr-775t, =E, 40
GWh*

7 1#845/CATL, =E, 20 GWh*

8 FREYR, ZEE, 34 GWh*

9 Gotion, ZEE*

10 IM3NY/MAGNIS, ZMH, 38 GWh*
11 KORE Power, ZEH, 12 GWh*

12 LGES, ZEH, 27 GWh*

13 LGES, ZEH, 25 GWh*

14 Ultium Cells, ZEE, 50 GWh*

15 Ultium Cells, 3=HE, 70 GWh

16 LGES/AH, 3£E, 40 GWh*

17 AT, ZEH, 39 GWh*

18 A T/4EHRAL, 3EE, 100 GWh*

19 =EsDI/iBRISE, %£E, 30 GWh*

20 =EsDl/Stellantis, ZEHE, 67 GWh*

KR, TR
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21 SK, 2HE, 31.3 GWh

22 SK/#&4%, EE, 86 GWh*
23 SK/B,, ZEE, 35 GWh*
24 ¥58pR, EE, 10 GWh

25 %M, *xE, 30 GWh*

26 LGES/HI{X,, ZEE, 30 GWh*
27 Ultium Cells, 2£E, 41 GWh

28 Electrovaya, ZEE* G%a
29 Forge Battery, EE* 1-3 GWh

e s oS
31 45HpRr, EE, 100 GWh

32 Our Next Energy, ZEE, 20 GWh* @ @

33 [E4F, £E, 40 Gwh* @

35 PowerCo, Z3E58r, MIEXK, 90 GWh*

36 Lion Electric, #dt5g, MIEX, 5GWh

37 STORMVOLT, #t5e, IiEX, 10 GwWh*

38 Northvolt, SRR, =X, 60 GWh* @

m=Ex @
34 LGES/Stellantis, IEX, 45 GWh* @
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K& Charged: NA EV Battery Supply Chain, Benchmark Minerals, Felt: Global Battery Factory Database, Battery-News.de
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1 ACC, 40 GWh* 17 Northvolt, 60 GWh* HpsR (b
2 jm= AESC/EHIE, 30 GWh* 18 JRIRiE* :3,5 Inobat., 10 GWh @
3 Verkor/&i#, 50 GWh* 19 NOVO, 50 GWh* '
4 Prologium, 48 GWh* R @
SFH 36 LGES, 115 GWh*
Z=E 20 TERT, 100 GWh*
5 ACC, 40 GWh* 21 Cellforce Group, 10 GWh* gz sz
6 TR, 14 Gwh* 22 {Z£5¥26E, 28 GWh* 37 MES. 15 GWh* @
7 Leclanche, 2.5 GWh 23 =&SDI, 40 GWh* !
8 Northvolt, 60 GWh* 24 SK, 47.3 GWh* (19)
O MEEIREIE, 24 GWh
10 #25I8E)R, 16 GWh* $BrL @
11 $58FRI, 100 GWh* 25 Elinor*
12 PowerCo, 40 GWh* 26 FREYR, 29 GWh* @
27 Morrow, 43 GWh* @ @ @
BXFH 28 Beyonder, 10 GWh* (2) @ (30)
13 ACC, 40 GWh* )2 () )
14 ITALVOLT, 70 GWh* BT © (10) (1)
29 {2 AESC, 50 GWh* () © ()
gEF 30 PowerCo, 60 GWh* @@@
15 chfisEeg, 45 GWh* 31 Basquevolt, 10 GWh* (2%
W= EE
16 Eurocell, 1 GWh 32 JT2 AESC, 35 GWh* @
33 545, 40 GWh* ()
- B 34 AMTE Power, 10 GWh
“FAEE, TR @ VOLTA
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S Felt: Global Battery Factory Database, Benchmark Minerals, Battery-News.de
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1 Reliance, Gujarat, 50 GWh*

2 Amara Raja, Telangana, 16 GWh*
3 Exide, Karnataka, 12 GWh*

4 Godi, Hyderabad, 12 GWh*

5 OLA, Tamil Nadu, 100 GWh*

6 TATA, Gujarat, 10 GWh*

THH
7 Aspilsan, 1 GWh*
8 Siro, Gemlik 20 GWh*

Hm
9 Gotion, Vung Ang, 5 GWh*

&=E
10 EVE Energy, Thailand, 6 GWh*
11 GPSC, Map Ta Phut, 10 GWh*

ENE I
12 CATL, Indonesia, 15 GWh*
13 LGES, Karawag, 10 GWh*

BRFEIE
14 EVE Energy, Malaysia*
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HE

16 Samsung SDI, Cheonan, 12 GWh*
17 LGES, Ochang, 35 GWh*

18 SK, Seosan, 5 GWh

B

19 Prime Planet, Japan, 7 GWh*

20 Envision AESC, Kanagawa, 2.6
GWh

21 Envision AESC, Ibaraki, 18 GWh*
22 Panasonic, Osaka

23 Panasonic, Uchita, 10 GWh a

24 Panasonic, Asonaka* e
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15 Samsung SDI, Seremban, 16 GWh*

KBS, FRERHIE
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Source: Global Battery Factory Database, Benchmark Minerals, Battery-News.de
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Source: SNE Research, CATL Market Dominance
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Source: Liminal, OCT, Teraview, Luna
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Source: Battery Talk: Battery Application Break Down 1/01/2024 (Version 2.0)
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Source: China Galaxy International, Chroma, Wonik PNE, mPLUS, Hana, Hanwha, Manz, Hitachi, Hirano, Toray, Kataoka - Non exhaustive list
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3kiE: Argonne National Labs



Shubiichuk Pl | pCAM-CAM IEMRE MR FIER RS =
BE(EHIE CAM RIBA, SRR BTRIBIHT

6K Unimelt CAM &= 1%, Nano One One-pot CAM &7 T %,

\/F VOLTA
2023 | BATTERY REPORT | 0! Industry | P.65 FOUNDATION

& 6K, Nano One



shubiiGhickci ol | GUFTRAHIERRRS S

SERYIRENAIIRNR — WITTRREL RN,

BIEREiRER T, (ERIER
TZHTENPARUEREGE,

Hithxe WHI T ZRS0ERT
i

KAEREAEEaRIET

=

2023 | BATTERY REPORT | 01 Industry | P. 66

K& Lithium Americas

Z3
gII;IC

BXHUE T A REREE (Li2CO3)

VF

VOLTA
FOUNDATION



shubiiGhickci ol | GUFTRAHIERRRS S

SERYIRENFNIR R - B R

Standard Lithium 5 Lanxess &1, M
THAERKPIERMEREGE, FEr- D
RS,

2023 &, XIS @I FERERHT DR B
R B MR INE SR T R TR,

EATHEARREER, SFUTIER
PRI ESERES B RIRIEE
ETRBFY.

\/F VOLTA
2023 | BATTERY REPORT | 0! Industry | P.67 FOUNDATION

S&jf: Chemical Engineering



\/I: VOLTA
2023 | BATTERY REPORT | Ol Industry | P.68 FOUNDATION



RH | B S
5 oCH mtAb S B A3 1O B i M RE T A UL T A 2 FH AR

\/I: VOLTA
2023 | BATTERY REPORT | Ol Industry | P.69 FOUNDATION

Source: Battery Talk: Battery Application Break Down
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Source: Battery Talk: Battery Application Break Down
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Source: Argonne National Lab
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Source: CRU Group, Autonews Europe
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Source: Bloomberg
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Source: KGP-GlobalData Commercial Vehicle Powertrain Forecast November 2023 , UNECE
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Source: CRU Group, company announcements
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Source: CRU Group [1] [2]
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Source: Company announcements: BMW [1], [2], [3], [4], Tesla [5], Ford [6], GM [7], [8], Toyota [9], Hyundai [10], [11]
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Source: P3 Charging Index 2023/06
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Source: Reuters
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by 2030. It needs to meet the highest infrastructure quality standards. The comprehensive network connects all

Source: Regulation (EU) 2023/1804 on the deployment of alternative fuels infrastructure regions of the EU to the core network and needs to be completed by 2050
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Source: McKinsey and Company, AAM Reality Index (SMG Consulting)
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Source: S. Sripad et al.. The promise of energy-efficient battery-powered urban aircraft
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Source: McKinsey
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Source: BloombergNEF, McKinsey
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Source: BloombergNEF
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Source: BYD, CATL, EVE- Powin, Wartsila, Panasonic, LG, Samsung SDI,, LG - Vistra, Fluence, Hitachi ABB. , Toshiba, Voltstorage, Noon Energy, Form Energ
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Source: Clean Power, Modo Energy
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Source: Energy Storage News
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Device
Apple Samsun Google Xiaomi Son Huawei Oppo Vivo Realme | OnePlus [ Nothin

iPhone 15
Product S23 Ultra
Pro Max
Battery capacity
[MAR] 4441 4855
Max charging 25 45
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Source: Fast charging phones in 2023 - Phonearena

Pixel 8 pro

5050

27

Redmi Note 12
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4300

210

Xperia 1
v

5000

30

Mate XS

4500

55

Find X5
Pro

5000

80

iQ00 10
Pro
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4600

240

Phone 2
4800 4700
150 45
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Source: US Department of Defense
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Source: U.S. Army, National Academy of Sciences
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Applications Ambient Pressure Mission example 2l sty AV, TSI Radiation Design challenges
example duration temperature

Earth

Upper atmosphere

Low earth orbit (LEO)

Geosynchronous orbit

(GEO)

Lunar

Mars

Deep space

1013 kPa

200 Pa

10¢-10° Pa

10%2Pa

3x10°Pa

560 Pa

104 - 108 Pa

Electric vehicle

Stratostats

ISP satellites

Media broadcasting

Lunar rover

Martian rover

Deep space probes

Source: (1) NASA (2) Virtue Market Research (3) E3S (4) Zhang, J., et al. (5) ESA (6) Singh, L.. et al. (7) NASA (8) IDA Org (9) Naito, M., et al. (10,

Graphite + NCM

Graphite + LCO

Graphite + NCA
or LFP

Graphite + NCA or
Nickel Hydrogen

Pu-238 RTG
(radioisotope thermal
generator)

Graphite + NCA

Pu-238 RTG
(radioisotope thermal
generator)

8-12 years

<100 days

<30 days (humans)
4 - 26 years
(constellations)

>7 years
(many operating past
EOL)

3 months design,
31 months life
(Jade Rabbit rover)

90 days NASA design
(Opportunity lasted ~15
years)

45+ years (Voyager)

H-3, Be-7, C-14,Na-22
0.21lmSvl/year

He, Li- through Fe ions
Neutrons 1-10 MeV
1.2 Neutrons/cm”2/s,

1000-10 M
Protons and Electrons/cm?/s

400-500 km/s Protons &
Electrons 30/cm”2/s

Protons, Electrons 10-10000
MeV, 1-10 Protons/cm?/s

Protons, Electrons
1-1000 MeV, 100-1000/s

Protons, Electrons
1-10,000 MeV
100-10,000/s

) Guo. J. et al. (11) NASA (12) Phys Org (13) NASA (14) NASA (15) Space Flight

Corrosion

Low temperatures,
icing, pressure
variations

Sealing under frequent
temperature variation

Calendar life, high
cycle-life

Extended duration of
hot and cold/dark
periods

Sealing under
temperature variation,
RTG radiation

Calendar life, RTG
radiation and
decreasing heating
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Source: UL Lithium-ion Battery Incident Reporting
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Source: (1) UL, (2) Cycling Weekly, (3) UL E-bike Standards

BRIB )i it

UL 2271
(Light Electric Vehicle)

UL 2849

(E-Bike)

EN 15194
(E-Bike)

UL 2272
(E-Mobility Devices / E-Scooters)
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Source: CEA/PV-magazine
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UL 1974

AR B AR 2% NFPA 111

UL 1741 -
HIA 3
UL 810A

\/l: VOLTA
2023 | BATTERY REPORT | O1 Industry | P. 114 FOUNDATION

Source: Clean Power; 2 WoodMackenzie - Energy storage technology trends report II; UL
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ki Battery Talk: it 3 ] gt 1/01/2024 (fRA 2.0)
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Source: Battery Talk: Battery Application Break Down 1/01/2024 (Version 2.0)

20235, iFihiA (NCA) EEth{ERS
SRR E R R U A R I
ER AL

TEUALEEIRAARL, IRSREEEEIN
ERMERESEEUS T A,

BN THI=E SDI XIFHNEES 5%,
Hehin 245 bR B B R RS,
79 NCA EEthfE B FIhagHE#0
IiZzfERME TEER.

NCA BBt ER TS ENA,
MEEMTE. BaETEEERT
FRBEEIEINERN e E.

VOLTA
V l: FOUNDATION



pa i L:hinr s i | LCO | R

MEBEHHT: #EEE (LCO) vs. $RiEEh (NMC)

S
LCO iy

. geBEE
. EESHEREA
(BRiA45 V)

. I

+ HEBIERR A
A EREM
/N

. BEE

NMC 12k
- (ERLAE

. REE

- SRR AR
- BEMNE

W

LCO &%

- BYRAGRTEENE
pilis

- (RIREBREIRATRE
SEE AT R

« BTIEHR, RE
EES

.« GwiRE

- [ERNHERS
. Eﬁ’ﬂﬁizﬁﬁﬁéﬁk

NMC 8

« B
«Zett
« SR/EA{HN i

2023 | BATTERY REPORT | 01 Industry | P.122

Source: LCO Overview, LEP Pros and Cons, LCO vs LFP, LCO Life Cycle, Congo's Cobalt Controversy,
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ToRLKIE: Battery Talk: HLAN 415 202441 H1H (J42.0)
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Polyanionic Cathode materials for Sodium ion batteries, Dissertation from Mr. Huang Zhang (KIT)
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Wood Mackenzie

20 ppm

140-280 Wh/Kg EURFLF
R (NMC, LFP, LTO, NCA
etc.)

250-750 Wh/L BURTFHLE
MR (NMC, LFP, LTO, NCA
etc.)

2000-20,000

BURTZMERR (NMC -
<1C, LFP - <2C, LTO - <6C)

0 °C-45 °C (For LTO, -30
°C - 60 °C

BELI50% SOCIEH), LUk
RITHIER
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o NEFHEIBAIEFTZ5EEFEtESER

o ERFEEITAIFRATHEM T —AREAIEIELR/MY (FlEL-s,

Li-ASB. SSE)

o SNPRZERIEHY, BERERED, SR, REEMERERTHIE
WEFREAIEE TR

o PREEFRARIBEIE: BMOERTIEEK, HIRSOCIEHTENK
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Duffner. F. Kronemeyer. N. Tubke. J. et al.
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BT SOCIEMEK (UN38.3) , F
D TAMNEE MR eRE

ERBFREBIER T, AIEKEET
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m‘ <0

HEESHNITIERE (60 °C) TRETH
REER

BHERGUKFRA (R 2/FKRA)
AIRBEBHEREIER, WETRERS
F=E=HBTMABA(RFENFPA 855)

KA IBMS | Power HL 13 & AT
ARG

SR stk

iiﬁﬁﬁ%ﬁ’\]ﬁiﬁﬁ%ﬁ, BYRAIBOME AT RARATER A
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FEIHIBMSIKFARIPRETS I LIS, (EFRRTT

o (REMREZIRTIE, FREBBERAE-10 °CLLE

LEAEREERN, 58 T EdE8rSK
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38

iz
i

FREREITIRER
EEHREV 3SRt
BUER, TRit2023FE—

PI=AIK ENERGY \‘?J
118
ICagEE S Veteran execsil AN A THES
BEIE, KHIBLEFINET FatEhE AR
3 54 FrgEs 7 Fs

FNRATH AL

14 2024

MBS = iiﬂ

30GWhiHEEitH—, ¥
i S R it

FETRREE /‘\ /‘\ IRENAERENS
J N/ -/
2R
- S TEEREE nRIB RS R et N =) Great PowerS&1EIKEETE Northvolt NEIFF & T &5
BB i TR R AN HARRI N\ (ERYASEB RS, 3= HEAENES RN, 7£160
AZEld (25FF, =z ; Wh/ka, PBARYERY Fidt
BfERIthAE) T73IE
@ ma GREAT POWER northvolt
BERY SITRERSIEN
éi*é%’fﬂ%iiﬁ‘tﬁ%
JAC BYD Yiwei KPIT
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WERBTE R

e FEEIMRIR F=it BIZRdIE IEMR Wh/L BiREan
B= 201 T TEt 15-20 20-25 >50000 Link
2 i %
N | 2012 EX[HES 7 T 65-85 135-150 >3000 Link
4 . St e o N N .
i ALTRIS - 2012 e+l 207 160 FiRiE KRB Link
2012 BRRUAY @ 145 HRE >4500 Link
CATL 2012 WELT/ERLE B 160 ki@ >3000 Link
)
2012 ERWEH/RIEE i 135 Skl »2500 Link
?
-:: :/; 2012 kLAY & 160 FiRE >4000 Link
B 02 mpwaw  mw solo  KRE 2000 Link
GREAT POWER 2012 BRaY R 125-145  240-270 >3000 Link

Notel: Significant variations between cylindrical vs pouch reported datapoints Note2: Metrics obtained from news reports, no verified datasets publicly available
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SN FEES Y ATRBEE B2 E (Wh/L) B sC F = 2 B2 19 R0

AOQOZREVIREIE R OEMRMIBE RS ERN A
INBURRARBUEE RS &

HI#& : 20-40 KWh
1TPEEEE : 250-400 km
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DOE, CTVC

ESS) HIMFE

FEhin EMIEREZIRE)

EfCaa Li-LFP /t5%
XEIEIR 2> F R L (S/kWh) >Bth 5
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© HAMERLMENGER
1SEUSIE

.+ ERGSEREKX
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WERBTHEE ERENS

Hei2ESE AR REES

. HEBRE:
o JIFFERIREHIEDHSSHIESERFE, BEUATH
BEFA @0: FHEE)
S5ESHEBATIEME @0: FRSES BIEHEER)
BEIESE—3 (W1 BMW, Ford, Stellantis) 8(Z K EZSEM2 A ((1: Mercedes, Hyundai, Kia)
BEEE, BERAFHIRARSHENLAT W: Honda)
B
o RERSYRARNES, BEFRHMERIMEMRRIAKILR, B8 IRNE, EAFESEIMRE ERME TEE
BERF AR, WA X IESERRIIK EER .
. B
o ZAEAERO MBI T 2010= 20168018, ME LHETIRETHIMNER.
o AKEDEEEMITHEMINLIIEE2026E2029F 28], MERMERBIRZ20245F,

\/F VOLTA
2023 | BATTERY REPORT | OL Industry | P. 155 FOUNDATION



WFRESHE EEERIESES
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AT ERESERR, ESBitSEFRRSEIEAR. A, BTE
FIESFEAERAE RS, ARSI RSB R DIER

HiA,

B FRRORO AR B EE R 5T -
P& (BiEE TG CD)
REW ([Eix, SEYEEK, EEERESIRNFESERER)

ESEEFRAMRETNIEAEE: SNEFSEE, ErIBER-BE

TRFVE, BRI, BUFRENR, IHREER, FROINTERIER

HIERAS.

PEREERENHSHNEFSERMEE, (BRFEMREE.

I;IE&J@,E%M%é%EEMHjﬁl‘:ﬂ%ﬁ’ﬂﬁﬁ'&%&, BEEEFSEERE, #l
GREE.

B, REVMRERESHAIIITEREMERA DIXRREKTE,
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Source: BatteryBits
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BT ZEr T EsEE .

2023 | BATTERY REPORT | 01 Industry | P.157

Eraunhofer ISl

HEbR, B3 BFREER.
RS, B

K. R, TE ER FEHREFRELZ

. R, TR EER | R R, SERE B
BE. EH

& [E. KRR
B b, TR BE | B S, TR BE BE. &t
E. BE HE. BE BE. &
ST ARG, ERMET STFEUmy, BENEE ESERRABEEFIHSIRE,
SEEGENTHINEL, ERE LBRTESEAERTEOHERR KEE— M,

SHBERAIRT RS, Hh,  FE.
SNBSS R AR RS RATRE
TR, B, RENFEFE.
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EEEAESER FREEESHEERNAN, BRNERRIARHERRNERT K. TEEWIMX5: BERPH

MAREETER, DIRESEAEN.

IMAFEETR

EESEBAEFINALa, Ge, ZrESETT=,

FeSEREEFHEIbAR:

SRR, M- ERIANHERR
(FETRWIESBRERT) .
WERLITETREFE, BERGH
BRINA, BXRES L (FETEK
YIEZEERER)
EENHRENAS, FIRENEETE
Bt Z A (FETRIMRL
YIESERRT) .
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Eraunhofer ISl
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KT ETENEK

IERAA R R SE 4R e FEEtAE R,
FEXFIETRMER, BEFERSENL
R, ESEEREYMNAYEEL10-20
9/KWh$BITE,
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520224850, 2023 F B AIFTIR AN S1EL H= = A PR,

B

NAPETWENASIEER, HEDIGER LB fesElas, T
REBATIR, Br-ATa = .

A H: ProLogiumEfRIEEE

J
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Xu.L..Lu. Y. Zhao.C.Z. Yuan, H.. Zhu. G.L. Hou, L.P.. Zhang. Q.. & Huang. J.Q.

JEEIEAN "2030ERLIE" ).

2Q NIO

+H: WelLionEMENSEHIERNio

» Solid Power

4+—H: Solid Power[AE 231 T

DunkirkiZiEf & €5.2b B9 ZTEHHES IS Eilh A-1 EVEBlts, IERUHNSEST
Gigafactory T~ Ak,
Q3 Q4
(o) —e)
y
CATL @
TOYOTA Factorial
TR EthESLCATUEH TEERE | A FRAAISHERESHE +8: Factorial Energy :l:ﬂ SES #EHT
BEH500 (Wh/kg)RIEEEESE | SEEVEsmHE, HFke ERREHIER TE | SRR 107 Ao
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WERBOHE  EEEES

SHEA 28 12 AEHCVCs

2000 faRIFI ek
llika SNYESERRER
Ensurge S ESEBRER
Prologium SHIEIRSEBRRER
QuantumScape SUADESEBRR
24m FESERR
Solid Power BB B AR
Iten SNYESERE
lonic Materials REYESBRER
SES HESEERR
StoreDot FESERRR
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Dealroom, Crunchbase

2004

2005

2006

2010

2010

2011

2011

2012

2012

2012

$30M -

$25M -t _

$538M -Ef A

$15B- £ @

$107M -E _

$387M - k7h G o TP p2
$110M -C8 _

$65M -C#5 @ aP & & "a
$600M -t | 2, s HoNDA [il| @6 PP eeew
$210M - D# "” a> Gop ¥ + R
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20005 f5RYLI IRV

SRR siovcs

Factorial Energy
Blue Current
lon Storage Systems

Sakuu
Svolt
Welion

LionVolt
Solithor

BasqueVolt

REYIESFEEMER

REVESHERR (EG
SHHEISEB AR

e
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Dealroom, Crunchbase

2014

2014

2015

2016

2016

2016

2020

2021

2022

$240M -Di
$46M -i5%2
$53M - AR
$16M - AR
$2.9B - B
$275M -Dip
$6.2M - RIFFEA
$10M - NIFFEA

$30M - MIFFEA

HYIJI'IDHI

; &
umicore

m Xigomi
Ej Xlaomi %

LAWY
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20234F AL 2= AR R BE K 3R T 2k

EEMRICTMINGG, DAP Hh[E, $kg  TRERIEMNME, DAP H[E, $/kg
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RERELINTS, DAP H[EH, $/kg

FEMHE TERER

g%&ﬁ%%Tﬁ%t%mﬁﬂ%&
N

5 2022 fEAMEL, AT
SR K A BT R

?iﬁﬁ@u%,¢ﬁmﬁﬁﬁﬁ%

XFLFP IR RIFEKHI 95 T XA
BEATRH R R
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JEAL R | % 101

BT SR L, W IR = &
("LCE™) KRS . BRI K
EOR AN 999.00%, HIR A E D 99.5%.

o  HHEAMH: HTEEHMLTRE 1.544

LCE

o TNIREE: HT LFP AME4R M T 1
LCE

o H&)E: HTHEEHmihTFEE 5.323
LCE

it RIOR A 1Y) 2 =) A B S ] A2 15 (7] LA
B KPR EEHLFE R A, I B R A
2 e i R AR A AR RSB AR Y
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BUEYNT YRR RL
By Blegm | Hamps | Blamk | BULaa
e &’ LA QA A
HER Li 1000 2153 5323 3448
e Li,O 0.464 1000 2.473 1601
BRIREE Li,CO, 0188 0.404 1000 0.648
E=Rig LiOH 0.29 10.625 1544 1000
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FRINTERR7K

BIZKAEER EEIA 86 mg/L

o >9006k4H [H i %
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v ® : SunResin. IBM . Summit Nanotech .
Vulcan Energy. Koch Technical
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Al Energy X
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Kl Goldman Sachs report
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BRI
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JUAZJLA
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PRNSEIVIFS

~60-80% (&l J5 4N T
)

~40-60%

~ 70-90%+

AR i A 7

~US$23-34,000/tpa
LCE

~US$26-34,000/tpa LCE

~US$3,300-4,900/tpa
LCE

~US$3,300-4,900/tpa
LCE
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o [ 1 S i TEE SRR RORIR M8 R
i 2 AREAORHRE TR (FEFERD

Syrah Resources 45 ktly LA 2023@512)% ’ EP Xﬂ‘E
S T 5
ﬁ St Mitsubishi Chemical KRR % 10 ktly ¥ St 1 2B
MY BRE 2
'} F WESTWATER Westwater KR ESE 40 ktly %M @1§}\€[]XTE“5 ik ﬂ%ﬁi%ﬁ
e P T YL (R A B
NOUVEAU MONDE GRa?-TE Nouveau Monde Graphite KR YN 43 ktly JIEN ﬁ%ﬁﬁ\ ) R
AESOMAL Resonac (Hitachi C.) PRSIIN A 20 kty x
talgo Talga R Bt 20 ktfy Bt i B *ﬂ LtF—ffEﬁﬁ o [ A= 7 R
Vianode Vianode N W 15 ktly nia Ll
¥ agl carbon SGL Carbon Nit W= ES ] n/a N
¢ . ' AR IR T
AMNOVIDN Anovion Nits B 35 ktly n/a 6%.
NOVONIE NOVONIX Nt %[H 50 kt/y n/a
posco POSCO RIBFNiE L 90 ktly No
= epsilon Epsilon Materials FARFN N it EH 50 ktly No
il bl Superior Graphite KRN *H 24 ktly No
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Pt 220334, HHEMKERER USEISNKESEEKEFHRIN, X B EEEIN RSB R REK

h%EﬂﬂJﬁHEE/LéEﬁLB’J{%zim X FEL L <o PR 7 SR FIUCH R AN Tt SO, EISOR AT AR Bl A A 0 R SR, DRSS A < JeR 7 IR A X R i
LPRHIPEN 2 A, RIIRE,  [RISCRE LRI A2 T 37 75 SR 5 T A 4% < A

%% ﬁ%é BEX iR R AR o Bak T (1256)

Ni: 259k I (5%)
2023
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Operando Li NMR and impedance (GEIS) measured at 8 Hz intensities measured during unidirectional Li plating at 1 mA cm-2 in an NMR in situ cylindrical
symmetrical Li cell with LP30 electrolyte.
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Guiding “What to build” by quantitatively predicting techno-economic viability

5 Pillars of STEER Inaugural Industry STEER Launch Workshop | November 1, 2023

Technology Learning Curves By th

~
Hic INuUiI 11

Market Growth Analysis 180+ attendees

100+ companies (20+ startups, 20+ VCs)
Minerals & Materials Supply Chain
4 panels, covering:

Device & Systems Modelin . S .
4 . - Na-ion vs. Li-ion in short-duration storage

Energy Systems Modeling Storage durations for a decarbonizing grid

Minerals constraints on energy transition

Realistic pathways to break into EV market

SLAC-Stanford Batte%paamhlp berecmurt Institute for Energy
z Stanford | ENERGY

For info, contact ayao2@stanford.edu

Sally Benson Will Chueh Adrian Yao
Co-PI Co-PI Founder & Team Lead
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This Week in Batteries (TWIB)
Intercalation Station Newsletter
The Electric by Steve LeVine
Better Batteries Newsletter
Lithium Valle Newsletter

Green Rocks Newsletter

EZL0N

The Limiting Factor YouTube

The Global Lithium Podcast

Recharge by Battery Materials Review
Battery Generation Podcast

Battery + Storage Podcast

Redefining Energy

Vl: VOLTA
2023 | BATTERY REPORT | 03 Talent | P.258 FOUNDATION



\/F VOLTA
2023 | BATTERY REPORT | Sponsored Content | P. 259 FOUNDATION






2023 4, BEHE S E UG 58 Al KRS AR SR ORI O HED P (IR, Ry PRl PA (10 e T 9 ARS8 1T 2 AL

RS, IRA HZREREHR RN ER G VLD, W 13 iR AR e B AR S . SUEREIR, BEE (R AR
M B AT OB ARNE) BUsEit, BEERMEHESRITIAIEIER, AR5 Jurl Or [ Py 2R A B RE AR e fH N 11 R EL A ik s 245 £
BLAN . HUGEIS, o I S A AR R R BN e ER B A . B EIE R B FE SO AL SR T E L AT O

B SRR A B K SRR AR L dems B SR B RORRINE A A 1 HE 7 A, B AR R 2 GRS I T O
A I

B 1 XS 2 A, S AR AR TR I BO b iR i, LA E BT G5 2 B b i e 0 IR AL N

VOLTA

2023 | BATTERY REPORT | 0257olicy | P. VF | FOUNDATION




_ VE | VOLTA
2023 | BATTERY REPORT | 026P%®licy | P. FOUNDATION

8



| I A

bk

o IRAHLZNTR 2Bk T BT

o MEHEA A=A BBV A
BRI, BIE5IN “HhE
FRYE AR F

R

o I RG] N 1 e 2 B
DS GRS TS N

o EAR I JFE R DU AR
P Rt AL RE R

o 2023 AN E AT EIN EL
B R, AR . A
o s L 7

2023 | BATTERY REPORT | 025Bolicy | P.

2023 4. WMEFELZBURMAIEIR. RS E MBI RCEY Gt K —F

EERBURE S AR

"o 3

I

o HHEFINFHEEOES, L
[R] 5 36 ] AT /K B BEL 1 ]
i 1 26 L BR A AR AR R
it o

o FREHR AR P ki TR YR AL
5

o LIJEJH 8 H K g it AL 2
el

A EHbX:

o XTI FE LT E K T
SR A 3R O B B
U, ABAE IR R T
O/ I EA )

o WRORANEHE Y S HRA™ 7 di W o

VOLTA
Vl: | FOUNDATION




_ VE | VOLTA
2023 | BATTERY REPORT | 026Bolicy | P. FOUNDATION



b | EEIRAEZRFINHRA | 28
% EE SR BERER BN E P& R K

_ VE | VOLTA
2023 | BATTERY REPORT | 026%olicy | P. FOUNDATION

{5 EokIE: US Treasury, US Treasury, CRU Group




63 | EZEIRAEZRBINHL A (30D)
X FHME P2k (FEOC) FEN i Fe pi B e

ATRERWRRRR, FHAEESH
FEOC REX. INTEHIErHIXET Y (B
2025 &Fi2) sgEEIhAN (B 2024 i)

2023 &£ 12 B, ERNIFA T X FZRNAT#H

—HIEREER.

FEUAEME: FEOC EFRTHEMETEIEN
HFEErT, URXEER/MXBFAE
25% LA EFrENREAAE].

*BURABR. ZEFIERERIRE.

_ Vi= | VOLTA
2023 | BATTERY REPORT | GzbB®licy | P. FOUNDATION

{5 EokE: US Treasury, CRU Group 2



b | 35 EIRAEZEFLLIE 4 (30D)
138 B AER W A0 BB A SR i T T I e S e P ) A v AR AR B i i 4

BEERSEIRTHERS, [JHEZSEIN™

1%, GRS REREESH

IFERAZINEERETFEESH

EZ;%#@F_\Z [5&155 FEOC Ml
I o

NISREEHMERN. ENEErAI
AUR. BHREATEIER. A0k,
FENSAER &R,

_ Vi= | VOLTA
2023 | BATTERY REPORT | (®5Rolicy | P. FOUNDATION

{55 Kok US Treasury, CRU Group



VI: VOLTA
2023 | BATTERY REPORT | 04 Policy | P.268 FOUNDATION



| (B
R A PR AR RS, TSI FHR I MY,

(FaMGIkit%l)  (GDIP) F2023F 1 fh, SEREAMMSZTHIRGWAI=SFT, FHINERS 1'%¢%DE1‘TLJ§° it EEEIE—
%Eﬁﬂﬂ’\]ﬂﬁi%, LAFT KBRS SEMEGM SR B iR B A S ERAT - mAYHIERE D, GDIPSBES 2, MERSAERAN, BIEREIERK

(FailFllitxl) FEFARIRR

BT HEH BB T sE
BAIETRARER JIET VeI BAERT& FIMERTF AL 5
EETIAIREE e
'ﬁ%tﬂ*ﬁ?&ﬂﬂ{au
2021-20274E B RN ERIZ A3, 720{ZRRTT SR XAEIR: SEa,mffa;eE’J{Eu
S ithiaxayEiN: o CIHESHERKTEBIRAN400{ZETT, H o HIRRUMIRBEINE HEHEEE B 2R 2 EMLE
. CREEFEMRIEZR) F12023%F, 301ZRTTEE I JRTFEthAr o IENIRTREFNERAVIE =g
o RRMEESHIAFTE (BEHA) il o EENKEFEMEHRLRED
o 75\@ IEIHEZK/EM%IJ.L
fREERR"
VOLTA
2023 | BATTERY REPORT | 04 Policy | P.269 \i= FOUNDATION

K& GDIP; GDIP explainer;InvestEU: Dedicated instrument for battery value chain
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Source: EU Batteries Regulation
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Source: EU Batteries Regulation



| it RRAORAD

B HjthinES 2RISR =N BRI

(AR SINBEEXE=NGISEIFENREN S, HUEBN RGN EENEEF s, NMESMERBEFF=ENE.
FEFEMRMENE EIlGE] ) - EEitiERE RS EE
Gl FRIE( "5 iy N % B RISTRE
AIEERUESGRIZIGIE( "&RE” ,;T{)Tﬁ l ERE. R FIE A EAEE T TRIBID SRR SR AR STRE
FEWEEN. ELe
iE MR EME N RS B EFIA
BOHSRIRER, 1IRESESGIAIERHL BRGNS BRI TAEE, FHE
HOMSEN l QIRRYA
FEithHER YRz Em
TRIER BTSSR S S iRt TRIESE S SRR RS HS
Bz “ x IREIRER
BENBAREHENS, TETIaIEIRE, BELeiElE i, ETSOHIEES
R EIRE AR SETESEE SHEITIEE
BiiSREE—EEE —FHEMEEFE
TRIER BV B M AR AISTRE *E?E%itﬂ*”%ﬁéiﬂj%ggﬁﬁ%& TRYEDD SRR SR M E AR RO SE ke
| VOLTA
2023 | BATTERY REPORT | 04 Policy | P.274 VF | FounbpaTiON

Source: EU Batteries Regulation, Battery Pass, COBRA Market Intelligence Report
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Source: UK Battery Strategy; Advanced Manufacturing Plan; Critical Mineral Strategy Refresh, Green Finance Institute
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Source: RoO extension; ACEA incentives list; Rho Motion - France updates; SAE - German agreement with EU; UK Gov - ICE sales
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Source: China Policy Explainer; China Dialogue: Gov.cn; Japan Policy Explainer; Reuters-$2.2bn; Reuters-US Trade Deal; US-Japan Trade Deal; South Korea Policy Explainer; Korea Herald
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Source: CIRS Syrah Resources
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Source: European Commission, CRU Group, CRU Group
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Source; Economic Times; PIB.gov - Cabinet; PIB.gov - CERC; Critical Minerals; Economic Times - Mineral Blocks; MNRE.gov - Energy Storage Obligation; Mercom India- Rajasthan Energy Storage Target; Solarquarter - CEA;
Jharkhand; CNBC - Rajasthan; Economic Times - 50GWh; JMK - ESS tenders
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Source: India Energy Storage Alliance- Annual Market Assessment Report — 2023; Cabinet; vision report; Central Electricity Regulatory Commission;
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Source: India Energy Storage Alliance- Annual Market Assessment Report — 2023; Cabinet; vision report; Central Electricity Regulatory Commission;



| DB | IRIRE(TER: BE2023E 12 B R AES)

[ 40 GWh

—

50/ MBIRIE | 46 GWh fERERFASE (31 GWh PSP, 3 GWhEEER S, 12 GWhiARZRAN) #123.4 GWIEXAI AT BAERSTREN (9NMNETHTT
(2 GWh) | 19PMATFHERR(29 GWh) | 3NMETTH)

TEEERABETIRIBEMA FDRE Bir8 ESS FE, MP Wb 16.4 GW PSP 1Bix

tUET: MERAIRY/NEL EPC BtxR, EIEIEERHIBMR, BINBEEERESXIE (RTC), F¥hiz BESS #1 PSP B, BREIIENERERT
BEABERER (FDRE) 1Btk

I M 314 “BIGIESEE" (BOO) . 144 "TEFWSHET" (EPC) . 34 "Big-E-EE-45it

(BOOT) B4R | 45% C8HR | 13 NHIIAY ESS $B4% (4 4N PSP # 7 4 BESS 455E424R) [ 6 GWh ]
B2££2023: K525 MBIFRE (40 GWh) | 10NEEFIRIARAIEARLE (FDRE) 18H%, AIE4E
BERBEAN 11.56W | AEERARIPSPIEIR - 16.4 GW (MP) —
16.4GW FEHSHEEREEN L4 MBS
[ 720 MWh ]
£
[ 170 MWh ]
60 MWh
[ ) [ soum ]
MWh
5] & 6
o)
= “ 1
2018 2020 2021 2022 2023
= B ER fom BFREGE i =77 o) TR E ] BiETIE ® FEBIREE
) FEEERFNIRREE
'e Be. e ==:1 \/ F VO L_I_A
2023 | BATTERY REPORT | 04 Policy | P.289 FOUNDATION

Source: Analyzed and Compiled from public announcements by SECI, MNRE, MoP and Organization Announcements; Tender Results
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Source: ICCT Briefing Paper
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Source: ICCT Briefing Paper
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Source: African Development Bank Group; ASEAN-IGF Minerals Cooperation; Economic Commission for Latin America and the Caribbean
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Source: Australian Battery Policy Explainer; Critical Mineral Strategy: Critical Mineral List: Critical Mineral List Update 23; National Battery Strategy Consultation; Australian Made Battery Plan
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