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MRS B KBEEDHARFE - HEREANDKE

S lmE T

KE ® DOEM/KE - FCEHEFEILFY23T417.5M

(#6261=2M) . 5 BHFTO (k& - MKIEM

FT=) ORD&DFEIFZ$170M ($255(=M)

B 2023/10IC#R X 1 7-Hydrogen Hubs (7k3%&
NT) FTHISTSTB (91Jk500/8H) TR
kA > 773%F BIL) &3 77 VK

B E5(IBIL7 7> RT2024/3|2EfE - FCHAT
DES, XXy - BMOBERT - 75
1 Fz—VEARBLFTY YA 70 hmEEICHH
L. $750M (¥91,13018H) &R E*HRE

B 2024/4124 v 7 LI&LE (IRA) (24X %48C
(REBERGEETZRXILF—TOY I ) T
TR - FCHEFIZ$336M ($950412H) DFika
YERR % R TE

B m CHIUD RETR&DFE(£2008~2023F D 1645
A CTHEEE14.018 (892,24018M. FH140/EMH

/E) =®E
B CHIUDOFEILEFEEINER, 20244 ($H%E
€113.5M (918212
Y —‘/7}<§%§%i%€25l\/|\
ETEEYU T« €19|\/|
BB @A R T%i%7n~/17
;] |PCE|T£¢7}<§ FCEE:ETH&AELTHE
($92.8JkM) DEREBIAEERE. F1HED
Hy2TechTldEfE1E - FCEAEDLHEARK
€1,000M/ DR EHFHR. BMNSFHOKRE -
MEEE L HiRAH

MIZWHO & FUy—F8&52/09-X

KREITHE - BX€27M,

M) o#FRT—~HEE (7

HFTO Hydrogen Production Subprogram
[£7r)] DOE AMR 2024, “HFTO Hydrogen Production Overview”
$B (TBD)

$1.6B/yr

($8B) BIL Loans and
Private Sector

$B (TBD) Ramp up

(50.5B) IL Tax Credits
(e.g., 48C) X -
LVl Manufacturing b, .

DL & Recicling PN 2 T

el =,

RD&D (BIL)

Electrolyzer
RD&D (BIL)

(BB - SRR (HFTO%)

Enabling activities: Safey, codes, standards, EJ, workforce

@EnERGY

“EFEER&D
BEEIE/FCORLER T - SC

Increasing Market Penetration / Readiness

Increasing Technology Readiness Level (TRL)

Clean Hydrogen JU Programme

Electiclyss & Otherrautes

H Valleys 0 49 Projects
€248.4 million
------ 18%

£116.4 million

;e T
337 projects
81 Projects
%

DR PPojects
I 90 miltion

51 Projects

supported for Crass-cutting
€2747 million £1.399bn €735 million
Hy End Use: Transport €58 million
76 Projects
1 Project
€528 3million Strategic Research Challenges

€ 10 million

Clean Hydrogen Partnership T®OR&D#%&E  IPCEIC X 2FC - KEMRLMFET - EEL

© 2024 Mizuho Research & Technologies, Ltd.



KETDOKEREEREE)R (Hydrogen Hubs)

B 2023/10IC TREADQT#IA [KFENT] & LTEIR (BAR$70(R) . BEHMICHITZBI R, NAF YR RAA
A, CO2lTBDBLEVWIRILF —&FIR - RleZEN L. BHEDZKENT TR, HICTFYITRBNEE D REF
ICANE=ZHO7n 7 b %=EIH
|

K707 bTIEN— b F—HE L L TKE - DOERATOEIZMAFREE L HE - SEL TW5 2 & HEFH

@Ot KRFFEAFENT
(7vv by -FL I

Obsidian Pacific
Northwest Hydrogen
Hub (OPNWHH)

@N— kT RKENT
(VL /—Z2ZaK%, YR
XaAR)

®FEBRFEFKENT

N RYUIJINZT - FT5 -
EABUESRR - Tv=k® | | I TR
— 1> —_/ —
V. ®BVRF) Heartland {:}
Pacific Northwest! Hydrogen Hub
ydrogen Association
(PNWH2) Great Lakes } Hydrogen
N Clean Hydrogen
Ly idwest Alliance™\Coalition (GLCH) De(,arbomfzatxon
Midcontinent Clea for Clean Hydrogen Network o )
Hydrlogen Hub (MC (MACHH?2) {.}' Appalachia (DLl
»
Alliance for Reliable ’:,::' ,-O:.M|d Atlantic .
: Clean "Hydrogen Wastern Interatata oy s Clean Hydrogen Hub (MACH?2)
Znergy System (ARCHES) $ % s
Hydrogen Hub (WISHH) K Sed % / .
drogen sad Lo Mnd»Atlantxc
{:} {'} Greater St.Louis =~ OhioClean ¢ <& & Hydrogen Hub (MAHH)
and Illinois Regional Hydrogen Hub
{:} Clean Hydrogen Alliance
. > Southwest Clean Louisiana, Appalachian Energy
®jj U7 F T KENT Hydrogen Innovation Oklahoma, {:} Future
(jj 7% )|,:7) Network (SHINe) Arkansas (HALE)) Southeast Appalachian Regional
BIx - NMATZEE 3 Hydrogen Hub Clean Hidiogea bl
- Mississippi R
{.} - . § 2 :0 Clean Hydrogen QTR F T VKFNT
i ‘P X ®©FRFERKENT 7 (VTR IN=D=ZF  F
awaii Pacific | o £ 8 >, . ~ oo ) o n, ~ .
Hydrogen Hub AV /A I2HY (> 0:“_} Applied AF, RYDIINRZT)
= D ene 3 S
S 7}(% 177) @ANT7a—RbKFENT -:m} Unconfifned (5) [~ I—7KZHk
B Z 2
TIL—KE -

Hub locations are approximate. Many hubs comprise multiple states.

Source: S&P Global Commodity Insights, Clean Air Task Force, press releases, emails, phone calls

MIZWHO & FUy—F8&52/09-X

© 2024 Mizuho Research & Technologies, Ltd.




RKETOKKREERES R (BEIKA > 7 7% BIL)

B 2024%3813H. DOEIZZ7 U —>v/KFZFD AR M EKIBICHIB L. KRETAKEZREZICBITAXKEDY — X —2 v %
b9 B7=HIC, 2400, 5207 OY =7 FIZ$T51IM (891,1301E0) hEEEFIRMET 5 & KK

B BRIRA V7 IEDOLETHREESLSB (192,2508M) H&ARF. SEITELIEREOTRE FED)

B SR MREHREINEESSE, 7Y -V EKEVATLABLI UM OBERIM - ¥ 7SS4 Fz— VBRIV Y
A4 7 IEENhZRE

B 2620y 7ok, BERMICS460M (F703(EM) . BAIEMIEMTIC$232M ($9348(2M) . EE - KR
BB ORI - U YA ZUETIC$50M (FW75EM) 25 E (FHT I T7AH$98MEE)

Consgrtium,

Fuel Cell $50,040,000

Supply Chain
Development, SOEC,

$82,100,000 $112,000,000

Liquid
Alkaline,
$118,400,000

High-
Advanced Throughput
Manufacturing Electrolyzer

of Fuel Cell Manufacturing,
Assemblies and $315,800,000
Stacks,
$150,000,000

Component PP $222,100,000
Development
$72 SUPU 004 Development,

e $81,000,000

FE Y 7RO FERNR EREER O TFERNR

[tHFF] DOE HFTO 7 = 744 b OIER & W YHIERK
MIZWHO 3 3Ud—F&74/09—A © 2024 Mizuho Research & Technologies, Ltd.




KETOKREERES R (BRIRKA >~ 7 7% BIL)

14@
Electrolyzer Electrolyzer
Manufacturing Supply Chain
1. Cummins 9. ACS Industries
2. Electric Hydrogen 10. eSpin Technologies
3. NexTech Materials 11. HighT-Tech
4. OxEon Energy 12. lonomr Innovations
5. Plug Power 13. Mott Corporation
e
8. Verdagy 15. Power to Hydrogen

16. PPG Industries

17. The Chemours Company
18. West Virginia University

U.S. DEPARTMENT OF

ENERGY

Electrolyzer
Components
19. 3M Company

20, Avium

22. Chemtronergy

4 2
25. Ecolectro
26. Georgia Tech I
21 Geowia Tac!

28. Nel Hydrogen

29. Plug Power

30. Stanford University

31. Tetramer Technologies
32. University of North Dakota
33. University of Oklahoma
34. University of Oregon

35. W. L. Gore & Associate
I 36. West Virginia University I

Fuel Cell
Manufacturing
37. Ballard Power Systems
38. General Motors
39. Muvera Fuel Cells
40, Plug Power
41. Robert Bosch

Fuel Cell
Supply Chain
42, AvCarb Material Solutions
43. Ballard Power Systems
44, Cabot Corporation
45, lonomr Innovations
48. Materic
47. Pajarito Powder
48. pH Matter
49, Robert Bosch
50. Robert Bosch
51. Saueressig

Q Recycling

52. American Institute

of Chemical Engineers

THT IT7ADKELEIZS7.7TM (W147EM)

[H77] DOEHFTO 7 = 744 D58 & W Yt /ERR

MIZWHO HFFUY-F&To/O0J-X

Topic-1: Low-Cost, High-
Throughput Electrolyzer
Manufacturing (B2 DK
IR b, N RL=T |
D BLEFAT)

Topic-2 : Electrolyzer
Component and Supply
Chain Development

ERESTEY 74
Fr— YD)

Topic-3 : Advanced

Technology and Component

Development
B RS O Sim iR & B
%)

Topic-4 : Advanced
Manufacturing of Fuel Cell
Assemblies and Stacks

(BREL 7Ly 7B &
VREZy 7 DEELEER
fitT)

Topic-5 : Fuel Cell Supply
Chain Development

(BRBEBY 7714 F = —
> DEAF)

Topic-6 : Recovery and

Recycling Consortium
(EYR - VYA 70>
VAN

bey s =) 7

HEft I n-8E 0L X280 ERE
HEDEFHFEBL T, LW KRELHRED
BEETREICT 2 EHREE Ei
MIEERT—1LTy THEEL KT
SELREERENE BEELAERETO
KR, FakolUXE )Y A 7 ILAJREMSE
#ZELT1-%E

g fE ZAEEEBEAREOETELRE
RIERMOREY 754 F = — > 08hE
BLUBERE=Z—X%%E (Alkaline :

O MERBZREEICL, Y774 F = —
YDYRTEBERT BT, MR, F
. AR MERT R BRIEOHRM
K BfM DERET % Kl

BEaX FDBRIERD/NA ZIL—T 'y b
BEATIEL, BEOREEERT S
ODEBRRT —ILT v TDOREIZEY
bz

MEE B RS L OBMOERY 77 A
Fr—VICBIFBERGRM@EICHLT B
7= DIRFERFEEERE (PFASEDKA
LEZMEDERD 2V ITHERLED)

g —IkFICELIZMBIOER, VY
A7), BANREEZREEICT 2EHRNHND
ERANAR T 70 —FEHETE-HODE
2R, EMXMEFROAYY 2T LEER
A

ERIE L RREND S R T L EERME Y
Y4 o0 L, RGBS T S54Fz—>
DEEM ERBEOFHGIEEZERT 2
T=&HD

$315.8M

$81.0M

$72.5M

$150.0M

$82.1M

$50.0M

© 2024 Mizuho Research & Technologies, Ltd.



KETOKEFEEREE R (BELETRILF—70O02 7 48C)

B 2024F4819H. DOEIZ20M., 3507 ALY 7 POz REK, BELEI R ILF—TO 7 ML Py b (48C)
D#REE$1.93B% E| V) 1T, 48ClE A >~ 7 LINFHLE(RA)IZ L Blnvestment in America Agendall & » TE®IRME I
1-Be P BRI BR

B 48ClE. 2009FEDKEFE - BIREXRICE > THILIN, 2022FE0 41 > 7 LIFLEICE D C100(E F L oixE THLK

B AREM - ERESFTITEEE336M (W504EM. MEEM @ 10281, S| : 402(50) DD I RE

Clean Energy and Clean Vehicle I x/L¥—Z&£RE BEHZFNEE0HH-HD

Manufacturing ) —vIxNF-—BREMBORETILK,
147>z 7 b, 5 HBERHE BEVO)';’EEE g, PVED U YA 7ILHZ PR
MRZy - Y2FL27AY YUy, FLEAAKBOHMEL LS, Heonie  ER
7 b) %iﬁj_%t&b@*ﬁﬁ HLARIEER NS E N D Ballard Power Systems WARLE it $54.0M
Critical Minerals and Materials KB EHZEE2E. XEFEBEEDO/ Ny TV — &% Cummins, Inc. LT K ERZ $10.6M
(87°|:|:/\‘I7 I‘) Fﬁo)g{E%‘E %—_é/}ltb%%\ i’HZ—Fi)ctU‘/ﬂFEOD %X\. Electric Hvd C LTk EHE $18.3M
B, ERBOEEN £ BRI L. XEEO — — |
Ty T L—RIIHT R S IAF— yo)ﬁﬁu%’g Narg it TYArOBEN T g $34.1M
RS A-DICHEBELREELAXEREI VR —F
v NEEE Nel Hydrogen LT/ EfE $41.0M
Grid Components and IR, REYF7L, ERERTEOMBRIOS iveralRiliCels: LL(? A $14.IM
Modernization EExYR— T E3-DICHELREELY EMED Topsoe SOEC Production 1\ =z $135.9M
57aYzsb) ERNEE L BRAELA, LBMROUH A 7% 2 e
2. BEEILYZERNTBENAL., REBMNAY S Twelve Benefit LTk S $28.5M
FAF -V EI RN —LLREEZERT D Corporation
tHLEFEFND
Industrial Decarbonization HMPeLEA Y MREDIT RV —EHNR LI Z—D [:iA7] DOE HFTO 7= 744 + O & U Zttfeet
@7O o b, HDHLEMEE MKRFAZRETSZ-0IC. BEOEEERTD
6707 k) BEHEXHIBT 3. EREOREEZEL 7

U — 23K ER LB R RFL D BIE % IR

VMLV # gFUT—FET T/ UK © 2024 Mizuho Research & Technologies, Ltd.



RN Tk FEREERESE (Clean Hydrogen JU Programme)

B CHJU (BIBDOFCHIUZE®) DEETR&DFEI(Z2008~2023FE D 16EM THREEE14.08 (32,2408, F91401EH
/E) ZRE

m 2021F A HRAKZ— b L7-Horizon Europe7 07 3 LA TIE3ETE320M ($9510(8M. FH170EMH/E) & EFHTIE
AN, 20244 (3#%8€113.5M (91821BM) DiRE#EHE

B J7)— P xNHBICEVWTHHEETIHRMEATH S H DD, 2021~2023F TEL7.TM ($928(EH) DOR&DIERE

CHIUDKZE - REIEB DT ~DKRE

7)) =3P 2 nEBOKE

B JU Funding m Other sources

H. Vall 69 Projects 250
ER €248.4 million

9 Projects
8% 200
€ 116.4 million
H, Storage & 32 Projects o
20% 337 Distribution € 90 million = 150
c [~=] SNESEN - N JL >
81 Projects projects K=l L—EE}EH%?\(\*’I' EE;/‘["_:’, Lb€26OMJ’/(J:%TXE
51 Projects — 100
€ 274.7 million =
supporte Crosscutting ¢ 735 miflion =
d for 28
€ 1.399 bn 50
. 18 Projects
H, End Use: Supply Chain 58 mill 069
Transport € 58 million 0.05 5.50 -
0 _—— 8.16
76 Projects Commercial Fuel Cells  Industrial m-CHP Next Off Other Turbines,
€ 528.3 million Strategic Research 1 Project Size CHP Size CHP generation, grid/back  Research boilers and
Challenge £10 milli degradation up/gensets Areas burners
million and
performance
&
Diagnostics

[EFr] Clean Hydrogen Partnership, “Programme Review Report 202372 & V) M4 17ER

EFE T u-CHPEIFAREDER 70> =7 b (PACE, 2023F#7) . EFHASOFC (10-50kW) DXEEE & BERKM, MWZ 5 X %48
E L7-PEFCRENRFEBRRDORIE. 77U v F/BCPXLDREIE. EEMFCOER - 2T - FREERMORREICIKE

MIZWHO & FUH—F87/05—-A © 2024 Mizuho Research & Technologies, Ltd.




RRIN T DKERBEIREEN A (BRNEE

B 7 |

EEYTAEEOT Y b

: IPCEI)

B EUTIE. MBEROHRSFREZARLICEDSAIEENH S & LT, MEEICK 2EE~DERMIZ
LEMRICESRT SEE7O0Y 7 ] IPCENIERDOMBEICEY .

m[RRMNZE

B>

EUETR

IZRANZELE
WRERHEZETHE

FICH L TERMBZ2 R 2 BRI G ORFFIHEE T/Kk%E - FCEET iHyZTech RAEHAE (¥98,600EM) .

Hy2Use : f2Kk€521& (#98,3001EM) .

Hy2Infra : &= K€691E

(1.1JKkH)

fRERRA TELTHE

BN EELF. E4E L THy2Move (BEEY F 4 D ERIMTXIE) %2024/5/29L7¥<w

(¥92.8JkM) DEZR

Hy2Tech (EZERBFICEBERFIDKR/NY 2 —F = — > ORKRIMTER)

Hy2Use (KRBIEL » 7 7 D@L EEBFIDK

TR AR RERG

1s1 Energy * (/L kAHL)
Advent* (VU v)
Ansaldo (14 & VU 7)

AVL (F—Z kU 7T)
Christof Industries (#—X k
7))

De Nora (£ %1 7)
Elcogen* (ZX F=7)
Elogen (75> &)

Enel (4% 7)

Genvia (77 > R)
H2B2 % (R~_A )
Cummins (RJL¥—)
John Cockerill (NJLF—)
John Cockerill (75 %)
McPhy * (75> R)
Nordex (R~=A )
Orsted (Fv~—7)
Sener (R~_A )
Stargate (ZX F=7)
Sunfire* (KA )
Synthos ((R—Z > k)

PR A i

1s1 Energy * (RJL KAL)
Advent* (FU v)
Alstom (75 > X)
Ansaldo (£ &Y 7)
Arkema (75 > R)
BoschDE (KA )
Daimler Truck (K1)
De Nora (&Y 7)

EKPO (K1)

Elcogen* (ZX k=7)
Fincantieri (4 %Y 7)
Genvia (75> R)

HYVIA (75> %)

lveco (F =z 3)

Nedstack * (F 5 > %)
Plastic Omnium AT (#—2X k
Y 7)

Symbio (77 > &)

MIZWHO & FUy—F8&52/09-X

BT - EHE BRI AT

Arkema (75> %)
B&T Composites * (F)
)

Daimler Truck (KA1 )
Enel (4 %Y 7)
Faurecia (77 > &)
NAFTA (X A/N%x7)
Neste (71> Z > F)
Orsted (Fv~—72)
Plastic Omnium FR (7 5 >~
2)

IT> Fa—HICk5ER
B

Alstom FR (7 7 >~ R)
Alstom IT (4% 7)
BoschAT (—X kU 7)
Daimler Truck (KA )
Fincantieri (4 &Y 7)
HYVIA (75> R)

lvecoCZ (Fz 3)

lveco ES (R~=_A )

Iveco IT (4% 7)

Neste (714> Z > F)

Qrsted (7> ~—7)

Plastic Omnium AT (F#—2X k
Y 7)

Plastic Omnium FR (7 >
2)

FERICHELEAMER)

KEA VT T

Air Liquide France (77 > X)
Air Liquide Netherlands —
CurtHyl (5> %)

Air Liquide Netherlands —
ELYgator (#5 » %)

Bay of Biscay Hydrogen
(Petronor/Repsol) (R~=A )
Bondalti (L kA L)
Cartagena Hydrogen Network
(Repsol) (R~=A )

ENGIE Belgium (NJjL¥F—)
ENGIE Netherlands (#+35 > %)
Fluxys (NJL¥F—)

H2 Abofio (EDP) (R ~A )
H2-Fifty (+5 > %)

H2 Los Barrios (EDP) (X ~=4
>)

HyCC (#Z>» %)

Iberdrola (X~ )
MassHylia (TotalEnergies and
ENGIE France) (75 > R)
Qrsted (7 &)

P2X Solutions* (7 4> %~
K)

PKN Orlen (R—5 >~ K)
Shell (7 v %)

Uniper (45> %)

ERICH T BKEDER

Borealis (+—X kU 7)

Enel Green Power/Endesa (&R~
A4)

ENGIE Belgium (NJL¥—)
Everfuel * (F>~<—7%)

Hybrit Development (R = —7F
>)

IAM Caecius (A=A )
NextChem (A %) 7)
RINA-CSM (A4 &V 7)

RONA (REa/RF7)

SardHy Green Hydrogen (A % U
7)

Solar Foods* (714> 7> K)
South Italy Green Hydrogen (A
21 7)

TECforLime (NLF¥—)

TITAN Cement (VU< v)
VERBUND (F#—2X kU 7)

* [Fep/ b

[&77] IPCEI Hydrogen &7 = 744 h DIEHR & V) B 1ER
© 2024 Mizuho Research & Technologies, Ltd.




FRINT DA R ERER R (BRNEBHEICES T 2EE 027 + 1 IPCED

IPCEICIIRENDHIFAZBL TEEFCA—H—DPEMREL —H— I XHERELOER. BELICATTLEOESS
RIEFAK., 70V 7 FTIERINSEOKRE, IEEE DI R L— 3y EATLS

B RERBFENN—FT Y - TalT

YRV NGB L T2027TFE £ Tl
KELTTM ($9283BH) DhELIR
3t

B HDR®EM I DA DR

PEMAREIEHMR Ry 7 EY 2 — )L
DR EEZELZBINELTEY,
EMRERZ Yy 'S 2 —IILE A
BB ITcha . NIAXMAAA
®, SRHERXESET. EBEBHEVAT
LIZHbERINS

B RANRRE AT L T EHRIGL

BEMIARX Yy 7TDEEL NILTD
HEEH o REEEAKRT

YiE9 3570 =7 bHyMotived
—IE ¢, FaureciazZ&TIC#ED
FORVIAZ IV —7, R A YELERR
S5EMICHELIN, KFBBIE X —

51 —StellantisH*ITEEHET 25+
£ DSymbioAFCY X F LD F
#7772 b —SymphonHy#% #£:%.
WEDEEREHIZIFI=Y /
&

REHEITRAEIB (891,600(=0) .
2028F £ TIC10F2 =y F/ED
HEMRRICHLR

IS0 A HT508 L E e
B (HEifiE - EELED)
JmSchaeffler & &F&4%tInnoplate
& E%IT. FED,0005 K DBPPAL
ek A=Ei-]

B European Commission & {ABAFA W HEPBBFH LOZMNZE L TR

A169ME (F270EM) NELIR
i
RAEBEBEINORIDTENEE
HWEIIT BT EHNBER

o3 > T EBREESETM T
Nz 2 b [H2-Gigal TE60M%
ZF. MERTILA Y KEHEEE
(AWE) #irH EIf. SOECHE
FEEAL T DBIF b #HEE
IPCEIDESIREICL Y IMER T IL
HVKERE L UNSOECOEER
FEEIAT—ILT v THZET

oELTOY 7 FEHIE LT, BoschiZSOFCHEEAL TEL60M, elcogen|ZrSOCH EifiBA%E & EAIL TE€25.4M, Salzgitteric ') —
KZFE (100MWHR) (2 & 28Tk THRAETOOM, Advent Technologies|CHT-PEM#ARIE M - FfEE $60M,. BASFICT ) — v kE

(54MW) 2 & 2bFREETE134M AR E
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B ETIxdVzx—Lb—rariaRs L CCO2HEHEER. HRMICIIMBDIDERZILL CREHR) . h—Rrv=Za1—
FSIUBRElOE R ICHEWL, BEAZEBICER (BTx - BRHL)
B HE - KEFOXKEDLZ Wi TIHEER/FOBCP (FEMGKTE) Wibes LTOHFHLAREL, BERTIIAHRMEA
Y77, DA T T ERRL TREZE,N DAL (LYY T Za#b)
B DB IRINT—A V7 7% FRLAMBIRILTF—FELEF, EBOERZERAL TR THIEMET 5 Z & T,
IRFIFER. WENAIRLF—FA, TxLX—tF2UT 4 OEGRE (TRILE—DOHEHSE)
B BRI R —ERIHEL., DEEL TRV —) Y —XZ2FRRCERBTREFRDO L S5 12&)# (VPP) . BH
HEBEEOZENITH D REMCENREORAEHE L T (BHERODSEL)
BAKEIC L ZHEFL (BW) IHE
200 B I ICFEET ZER - EEX0RIEY (&M, R
B ER30ETESH (FHEHE) BSA. BEE) 25FHIT B2 TNY 12—
250 TSRS GE#) EEITIESR Fx— YRk, HEEEOH AN
B B TR —O#EMEIC LY I TEEHIER.
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. 200 JE P8R UE % BA1F
N e SHTELERALIIS (% - =ik) Eﬁq&;mﬁ&_;fh o
150 L A . BEJEAOHERNL I LF—FATIRLF -
i RUE - EHAIH OHET F XJ@E@;;” T2 FHIRC £ B HTTEE DR N L
M1 100 F ¥F—fiigo [#HZ] FEOLPY B THRAF—CRBEF - ARELEDPY — E X DA
& A & SNV EIE J:0) : . Lo
N . B ICEWTHEBEROIRILT —RAEHERT S
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U7 4 DR E T KEIZHBWIRIILXF —S T LEED, #
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FELHICBEITALPYV IV IAOEEMR

B AAROREHIZMEICENTHLHICKEFBRICLZBANLGEELI RS LYV IV RAOEREEW
B TOTETIERE. 740V AV FRELKBRFIBROZENKRE L, EROMBERL FHEIND

ficeh : XKEROFEIEL (UBRERE~NOFE, HENIELR)
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[HAR] Swiss Re, “Mind the risk - A global ranking of cities under threat from natural disasters”
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7 — LRFBAEH - 1Y BIEREOES
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m HETT—4Xt>4%— (DC) DEHBEEEN 2, BALTELIHERA (NI OFBILAAES T, IEAZ
2026 FEDENHEEN22EANORAT2IEILAD LEDHE

KEOpenAld [Chat GPT] Tl1EIMZET % & 2DHEEBH=(132.9Wh, —fikEI7% [Googlet®ZR ] D10 ICHY

B BN TETy~—27¢T7A4LT7 Y RICDCHARZ LK, FRIZENDEHFTED20%ULIZEY, EHA 7 FIH#
WE, DCo# 77y FEERAERE L THRRELOEHFLZ L

B RMNICHEI 2T VF—ERAELRRFHEDHIRZ BRI E LTBMN TRV F —RIESH2023F9IB ICRFK, F—
e L CH00kWZzBR 270y 7JHDT — 2ty Z2—DI R LVF—FERELHEEOREZRET

B DCHITMAIENTIHIZ2032F £ TI12$573M (#8601EM) FTHRET 5 FRH Y (Future Market Insights7— %)

T—RER—DBEANFEREEL

= 1200 - 330 S 5% g 18 - 42%
1000 . = 975 ¢ | 5% 15 - 35%
-
- - ¢ L
800 - .- 220 . 4% 12 - 28%
- - — - -
500 .==-7"" 165 L 3% 9 - 21%
- <@ L 4 .
400 // 110 - 2% G r 14?{0
L 2
200 55 F 1% 3 - 7%
0 r T T T T T T 1 0 - 0% 0 — - 0%
2019 2020 2021 2022 2023 2024 2025 2026 United States ~ European China Denmark Ireland
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m2022 w2026 ¢ Share in total demand (right axis)

[:£77] IEA, “Electricity 2024”
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SU—y  FORAHAICHIL VY T ROEEY (AT 5DCAOI)

B KET—XD— JE’EEEPLIE%’"573F7 FDCOBAFEIZS~I0MW, aF, BIFY A FICT—X2 &N L TUE%
To5Tyyarvea—T47hE

m NREOA T L I XT ;t1~¢5110kw FRETIZHI00KW~IMWDEBEHEETHEH, AlICL DT —% - ALIEEE
HOEMTIyYarya—T4 Y7 THLEHEENEMT 2{EM

Category Deployment Performance Features

Cloud In-country data centres r1Z: / ?g::’vze" SMW and

£ [ ey
R S o
R S o .
[

Up to 20ms
Edge Computing

Near

On-premise
Micro-edge On-premise (micro scale) - Up to 1kW ~1 ‘
' o ; 'b NlA(wider.erpe{\dirPg . Iz‘\)pf\:‘_ . /J\J':L':L, . %
< N —
Device edge n device ! grnft‘i:enc{'sg:;: ic objective ms E PSRNV A T
#60% % &5 & %

[{HFr) European Commision, “Edge Deployment Data Report 1st report”
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250kWDDC % 4SS EH CHREIS 85 Z & 1T
Ih (20204)
B AzureT—REVEZ—2KONYy 7y TER
(BMW#E) DOFCHE & EaFIZaIh (20224F)
B KFRFBIXRFEHNS. £7ldkE

= = = A =5 (HAT] 420V 7 b T—8Er2—0/Ny 77y TERICKERE
u Ej]jj ODEEEHSE I\ 7 7 i Gl: %)'ﬁi‘%:' %@“j‘ Bt % 4T - News Centerj—apan (microsoft.cor/n) n ’
AEEMITE B R IHVAILEHFALODY I-XHBEL piex I EEDTE
NZAa g ~EEBRFCER%Z b/ V< HFHIT 2 BIEER Gl e [.
—EME EETHRE L BIEKETHE ] L' pl |
u E_%_?;ﬁ%}:ﬁ;ﬁd) DCO)%;\E LC{E}EH\ DCD 7\ J— TOKUYAMASDY HONDA N EEESE
YEIUVRT =X =2 avEBET Mo CEEImRRANE T
I hriRGt « Befh- BRI IREE TS5 B
[{HFF] Honda - F 0¥~ - ZZE@ES, BEKREER,IAODY 1—R
ZREL-EBERARRBHEERDFRICLY. T—2Er2—0ftk®Eit
% [® 3 HEES%EM | Honda DB Y 1 | (global.honda)
Keppel B Keppel Data Centers Holding&é =& & T %D S il
=ZF&ET YHR—IIEMEADKEZREICETI2EER
e

B AEBHOBIEAHO/NIWDCEED L S ITE
SETEDIHNAREL TWLL

power plant for data centers - DCD (datacenterdynamics.com)
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https://news.microsoft.com/ja-jp/2020/07/31/200731-hydrogen-datacenters/

FEFCAX—H—DDC~DELY fHA (Bloom Energy, Ballard Power Systems)

B Bloom Energy :

O AppleXGoogle7s EDHFEFTKD 7 8 —/NILEFEI0HU EZED., HEFDTO0LU L DIGFTTER

O 2024/5iCIntelé DEBEHBRERZ W2 HRK., > AL —HFKDOFCESEIHigh-Performance Computing DC % £ti&

O >YaryANL—ICBRFENPAWSODCICISEMD20MWENEAZK (PPA) %iHiETE

B Ballard Power Systems :

O DCHIFPDUNEIR - VEBDY X T L - AV 7 7RSFOITA—NLTANA Z—THBVertivit e 7 —% €~
R—bBBAVTITIDONRYy Ty TERT7T VT — a v ICESE Y THBEHEMN/S— -2 v T2,
200kW~ZMW x THLEED I BE

O Caterpillartt & #EHE L CDCHEIT ICEBME L R ABEEDH B /Ny 7 7y TBHEHRET 27-0 D KREKEZRRE
MOFEAEEN % EE (H2@Scaled  MDOEDXIE% 5 1F. NRELE H#RF M - LCASHE T:&E#)

Bloom Energy : Inteldo# > % 2 5 5DC Ballard : Microsoft DCD /Ny 7 7 v &
TODSOFCHREIL K JR A 1.5 MWK 32 #AKL S B 5 il D S EIE

[4F7] Bloom Energyttd ™ = 754 + [{FF] Ballardttd ™V = 744 +
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TBFCX —H—DDCADHRY #H (Bosch GmbH)

B Bosch GmbHI|ZM - BEIX T RIILF ROV 5 LD—BE L TH - EPREF - [ETEEH» OESIEHRE
2 O—/NILDCH/SA Oy NREIEMY 27 LDEFAEIE (EEORRT Y FIcsWLTTUV |T0>Z£ %@‘EGJMLE)
B 100kW®DSOFCY R T LAZR—RELTIBETD7A—NILT—REVR—DEES AT LIZEERNICES e

BA77Yy FDChalTEERE# BT
B SR —KkKEFETH—R Yy Za— b7V RY R T LERNAIEE
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<____JL_ BEIE. REOBHWEN /Ny 77 v 7 & L THlEe
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power supply NS B SOFCY 27 L, DCIc—RIF L% —% A,
TLELTRE
! SOFCY R T L7%ZEMY 5 Z & T, MEEBADC
Misc. Misc. \ Misc. Misc. \ Misc. Misc. T4 —EFILREHEHNRE
ﬁ%ﬁ4o TV=VKFK - TU—v X2 %HA
[HiAR] https://www.bosch-hydrogen-energy.com/sofc/applications/data-center/
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m CHJUX#EDE2P2 (Eco Edge Prime Power) 7B 7 bW T, MEIEHRZFBLEZDCTOF YA FDES
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RISE Research Az ba—FT4x—X—¢LT
Institutes of Sweden  HfliFAF - EiF % HEE
E2P2 Proof-of-Concept T i =

Project Integration » TEC4FUELS SOLleOWGI’ S.P.A. SOFC@*ﬁﬂ‘:—[ - R ?AT/%{;H\:

TEC4FUELS
= Vertiv ACP

w s e | ISR RIS - FEBLCEIT 2/ o T IRAL
Li-ion batteries Cabinet
- g1 HR - KOREE=ZZY v TR X

FuBelG?:II T L DR F
” y SNAM S.P.A. FIRH REEMD /T34
Fuel Cell 7 A g AR R
Exnaust ' Sl Tl 1 ; Equinix 4RYT - 25/ DF—REYZ—T
] A S GG A7 y @%EIE?E%
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[H7A7) VERTIV, "Bring Your Own Power:Exploring alternative energy sources and grid [HFF] E2P27AY 7 b2 7Y 4 + (https://e2ps.eu/) ZEDERICED E B1ER
support capabilities for UPS systems"

MIZWHO & FUH—F87/05—-A © 2024 Mizuho Research & Technologies, Ltd.




gV —v - TYRLERICEITIZL

PHVIVROEEMN (BEEMBOMID)
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ERNRMA & A SERFET. BESCILEFTTIIRIET2RRE LU LD FiRERZ H
L7z (Q019F10B KR CERNEMBOA, 24KHEU LD FREIR % HE A 7D I150.8%12E)

BATHREBEOEHEEAF~T-BEAKRKOONTWEZ &, F7-
FicE->TEMFH/-Y) COBEEBEIIPENTI2EBELLHDZ &b, REERM -

25 & &G 7‘%)75%73:/1'\

515G/Beyond 5G (6G) FDOBENBERIM DM
ZEDBNEZREMICHKBTES

BIEEMBEITOIFEAETERE L TREIEBEEARWITERTE 28D H 2 g & BT

BEBERINOERICLESENRE

EFE1Y 4 Y- Y OBHTFEIFIEINE E
M, 6G> R T LIZIRITHE1/100DBIEHE
BENEBIELTWLWEY, HERZHELHLWE
BRAEDITEEEEENH361E 11,577W

{1Vl BBU 5900

68%
AAU 4.9G

™
BBU 39x0
RRU 2.1G
RRU 1.8G
RRU S00M

2G-3G power 2G-4G power 5G power

consumption consumption consumption

[{HFT] HUAWEI 5G Power Whitepaper
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50,000
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30,000
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Total Costs / USD

10,000

Installation in 2yrs

w 7ENEO O R b B

in byrs in 10yrs

m Fuel Cell 5kW System (w/o Tax Credit)
m Fuel Cell 5kW System (w Tax Credit)

Diesel Generator

[HA7] Plug Power, “COMPARING BACKUP POWER OPTIONS FOR COMMUNICATIONS”
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B4, KE. BRMNICHITZ2030FEEE COEERFCOFEMBIZ (X b, HEMHER, WA, F) IUATOELY

BATIZ2040F(CMIFTPCFC, 7 HX U YA ZILSOFCOFEMTEEIBNEZEEL L THREWERTO%DEMER
HARBOEMFAFE. 65%ULDMMAREPEFCH X —7 v b
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® = 60%4 + "
=t 3075 FH/kW
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E’EQEFC) 5-50kW  405F/KW (€2,500/kW)  62% (57%) %2  0.2%/1,000h 20304
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K12 T00Wik> R 7 LR (7] B4 : NEDO EERMEELRMARO— Fvy 7
X2 CHM Bl oigE (B vy aWIE#kER) [H77] XE : Hydrogen and Fuel Cell Technologies Office Multi-Year Program Plan 2024
%3 :1$=150M, 1€=160MH DAL — L iaE [HAR] BRM : Strategic Research and Innovation Agenda 2021-2027
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- N ETL ’GSO FC @Eﬁgpﬂ, Eﬁ % (\:- g—.éEiE % i?ﬁx EEE FECM ACTIVITY 2018 2020 2022 2024 2026 2028 2030
(FOSS” Energy and CO I’bon Mana gement) j‘ 741 Industrial Engagement Data sharing and scaling of commercial systems

X TReversible SOFC% HLMIIRE % fik it validationand reen DG

B 2010&RICHL - R4 v 2 DEkEA L - KEHEAL, I R-SOFC Projectc
HRBMOMAREEEE T, 20204 & U 200kWR | I | i

SEEE, SEREICIEMWY 5 254 Oy FAFRE and sk S0P Rad s | o rp

B FY23/£$10M/yr. FY2413$5M/yrdR&DFE., Eeckiyand. e | @ YT LEEL

FEFCIX BT ~HEREH L 7 & (B b AR rieaen Seneretor B V7 1T=~

[HFr] DOE, “OVERVIEW OF FECM HYDROGEN PROGRAM R&D”, 2023/6

SOFC Demonstrations

g \
= \
"g 10 kWe-Class Stack Tests _ Y
- Improved efficiency, 35 —41% d UtiIity-ScaIe
- Reduced degradation, 4 Demo
<2%/1000 hr p =l
- Cost target at high volume 200 kWe Prototype y (Envisioned)
ﬂ achieved (extrapolated) Field Tests ~5 KW
2 Eleclrolyzer
o Systems y
= (in Progress) !
Cell and Stack Performance p> MWe-Class
Improvements ’ > SOFC Pilot
- Increased cell area by 5x v (planned)
- Increased cell power by 10x
o - Degradation reduced to 0.2 - 0.5%/71,000 hrs \
A Cell Development .
g - Increased po?Ner 1OSKW SOFC
& g ) ystems
- Established material set (in Progress)
- Improved reliability
- Reduced cost Proof-of-Concept Systems
- Two POC systems, 50kW & 200
kwW
- Efficiency improvements to
>55%
2 Technology 200 KW
=i e POC
=} Validation { (courtesy LG Fuel Cell Systems) teon 50 ke POC
rtesv FuelCell Enerav)
2000 2010 2020 2030
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Systems Engineering and Analysis Performance Degradation Modeling Electrode Engineering
Techno-Economic Analysis * Degradation prediction tools « Degradation mitigation
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