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2 Mission Innovation DHEEE

2-1  Mission Innovation 1.0(MI 1.0)

Mission Innovation (MI) 13 2015 4 11~12 A Z/N U CTHM#E 7z [EE AL Bk 540

% 21 [FIfERESHE (COP21) ICTL ERSEHEEA =277 4 7T, [UEExHRICE
FoA/ RX—=Ta yOEBENAEEZ, AEEDOZ Y —r « XL =08 OMFERTIZ O
WTOEREERENEEREE LR T Z LA HEMNE LTS (¥ 2-1),

MI /% 2015 RICSeb EY | 202156 AETH IWIHE L, A T8 2Da IR L— 3
yuavzl MBINEH ERoTE (K 2-2, 2-3, & 2-1),

2-1 Mission Innovation D35 EIF

H AT : Mission Innovationl Mission Innovation celebrates 5 years](2020 £ 11 A 30 H)
http://mission—innovation.net/2020/11/30/mission—innovation—celebrates—5-years/
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2-2 Mission Innovation M &

HFF: Mission Innovationl MI INNOVATION CHALLENGES Impact Report] (2021 &£ 9 B)
http://mission—innovation.net/wp—content/uploads/2020/09/2.~IC-Impact—Report-Final.pdf
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HFfr: Mission Innovation MI INNOVATION CHALLENGES Impact Report] (2021 &£ 9 A)
http://mission—innovation.net/wp—content/uploads/2020/09/2.-1C-Impact—Report—Final.pdf
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2-3 A/R—=23FvLDIZEITR)—RESMA A=) =K, SNAVIN—)
HFf: Mission Innovation MI INNOVATION CHALLENGES Impact Report] (2021 &£ 9 A)
http://mission—innovation.net/wp—content/uploads/2020/09/2.—-IC-Impact—Report—Final.pdf



http://mission-innovation.net/wp-content/uploads/2020/09/2.-IC-Impact-Report-Final.pdf
http://mission-innovation.net/wp-content/uploads/2020/09/2.-IC-Impact-Report-Final.pdf

2-2  Mission Innovation 2.0(MI 2.0)

Mission Innovation @ " H#{H (Mission Innovation 2.0 : MI 2.0) %, 2021 46 A O
6 [] Mission Innovation BEESA (MI-6) NI TRt EI N (K 2-4),

P72 MI2.0 DAL AN=Z A=A TV T A=A NIT TV BT H F U,
HE, Trv—2 BINEES, 74T K, 753 0A, RAY AR, 42U 7, H
Ko Ewya FI7UF INTe— BE YUVTIET Av=—Tr, TITEER
EEH, EE, KETH D,

MISSION
IhllNQyATION

CEMI12/MI'6

CHILE 2021

2-4 Mission Innovation 2.0 D36 EIF

H Ffr : Mission Innovation[2021 JOINT LAUNCH STATEMENT |
http://mission—innovation.net/about—mi/overview/2021-joint-launch-statement/

MI2.0 i(ZZ D5 EiF & & $1Z Green Powered Future Mission, Zero-Emission Shipping
Mission, Clean Hydrogen Mission # .5 Eif72 (Wave 1 2 v a3 >), D%, Carbon
Dioxide Removal Mission, Urban Transitions Mission, Net Zero Industries Mission,
Integreted Biorefinaries Mission 33, 6 EIF 7213 ARINTZ (Wave2 I v ra ), K2
v aYOREE A AN=ER 221587,

1 P10 &M,


http://mission-innovation.net/about-mi/overview/2021-joint-launch-statement/

& 2-2 Mission Innovation 2.0 M3y 3>

avel A (2030 45) Hosie
RERANZE- IV

Green Powered | 2030 - T Akt | U— R i, fF, 5%

Future Mission | S CE N AT LN K| =2 T :A—AMZ7 U7 B, +7 IRENA,
K 100% F CEBEFT 4R, Alperia(ff), Areti(jt), Enel(jt),
TRENFENTHEE L Icebreaker One(#), LONGi(H),
DO @A A NIRRT National Grid(3%), Goldwind()
ET7UXTTVRE | SRR A, N, EC, M, B, B, %, IEA,
N AT DKt 5 ENA(¥E). GSE({F), BSI(%)

Zero-Emission | 2030 £ £ Tz, Er= | U—F:Fr~v—7 XK, /7 =—_ Global

Shipping v VREECHIT Maritime Forum, Mearsk Mc-Kinney

Mission T~ D AL [ B E O Moller Center
5%LL L&D KD 2 ToEuya g ) YR
2, A EEE A D D | SRE A, H—T, wEH

Clean 2030 S E CIZFIHEME | U— KR A—XA+Z U7, FU, EU, 3, XK

Hydrogen DOKRFEAANZE2 NV |27 Hom, H, ML B R B O E

Mission kg IZIKH L, 7V —> aya, JAryz— YoyY
KFEOR NGt 1% | [EHESERE : CEM, IPHE, UNFCCC, tH$R, it
PR 9 % RRFE7 +—F A

eZ | A (2030%) A yrse

Carbon Dioxide | 2030 4FE CIZHF{TIE | U—F : K, o2 N

Removal WIEB N AFOCO2% |22 T 1 J VT x—

Mission HIE 9 % XPRE 5, EC, H, HI

Urban 2030 FF £ Tz AR DFS | U — K : EC, Global Covenant of Mayors for

Transitions < 50 LA LD KHL Climate and Energy. Joint

Mission e - A IERE A Sk Programming Initiative Urban Europe
L RO TiAxy b |2 7 8], FU, Av=—F 2 MI
trFEET 74V b Innovation Community on Affordable
TEATE 2EMm &R Heating and Cooling of Buildings
92 KPR - Student Energy, IEA, AR 7 +

— 7 ., UNFCCC, EIT Climate KIC,
UNEP/SE4All, IRENA, European
Network of Living Labs

Net Zero AR E PRI E

Industries

Mission

Integreted FERIARE FERIARE

Biorefinaries

Mission

H Fr : Mission Innovation 7R—LR—
http://mission—innovation.net/missions/



http://mission-innovation.net/missions/

3 M OBEESE~NDR I

3-1 % 6 [@ Mission Innovation BE{EE & (MI-6)

3-1-1  H=E

Mission Innovation IX, 2016 HFDOFENLLK, MESE ZEEREL THDH, HHLD
Clean Energy Ministerial (CEM) D4R & LFEBEZIT> T\ b, ZAVE TORMED
Rz 3-1 187, ARFEFEIX Mission Innovation 2.0 DILH EIF D5 & 72 o7,

x® 3-1 TNETOHO CEM/M BEEESE (2022 EFEEXED)

=& BAfELE - A A B BT i
CEM7/MI-1 2016 -6 A | KE VA A=
CEMS/MI-2 201746 A | HE Abx
CEM9/MI-3 20184E5 H | FRMEZERES, To~—2, /AT = | aXun—Fr

— AUxz—FT, T4V T K | <wILA
CEM10/MI-4 | 202945 H | % NG N
CEM11/MI-5 |[20209 H |$ov7roeTr N IV
CEM12/MI-6 | 202146 H | FV i
CEM13/MI-7 | 202249 H | k[E By Y= (FRE)

AT SEEMAGIER

CEM12/MI-6 (Z31F 5 MI O R% %K 3-2 1287,

723.2020 -9 A ® CEM11/MI-5 (AR A h: %27 Z 7)) & 2021 46 A ® CEM12/MI-6

(FAL:FVU) 13E b2 COVID-19 DIRMABEE X, T4 VB L 72> T D, KA
CEM13/MI-7 IZKEFRA MZ XY 202249 HIZE Y= TORENTESILTND,




¥ 3-2 CEM12/MI-6 IZ81T5 Ml DR

237!@&W(&U~y1*w¥~-4/&~yaywﬂﬁ%§@m%ui%£wé)
% I0FEMTY V=0 RN X —% LMD T 8T 7T 4 7T D0l bR
E)ﬁ%ﬁ’%ﬂ’?"]ﬁ L7,
Mission Innovation 2.0 1%, 2030 £ CTIZZfi72 7 V— v 2 x N F—V J a— 3
EiRMT 5720, 7Y =23 F—0 R&D + EFE~OEE ERHET D720 DA
N—=2arD 10842 —F1 5,
Mission Innovation 2.0 TH&E I /- HLFFH (22 # [E+EC)
HRDZL  DBHFRAZENE LR BIES TR Y b - Br » =3 v g UERICH
FTTaiy bT2H, 4/ X=va VORBEHRITIINE TU RICEZETRATH D,
ANUBBEDERITIE, BEFOTXTORZ X =, Z0 10 FRT2 R MNEFIOH
HI V=G NX =YY a—2 a3 NIT T ERATHULEND D,
2030 FE TORME « =RV F—HIEEZZENT S0, FEITWVINICZ Y —rxx
LRI 7 V) — v mx X —k 7 X — DR EED b0 EEE L THFREA 7~
—Ya A=) ERETDHIEICLAEL,
Mission Innovation 2.0 D#I v 3 > .
Green Powered Future (F[E., 42 U7, #ENY —F) :
2030 FFE TIT, ZERARHIRSCXE TOE T AT LMMTEBNT, BRI E L
BRTLVY 2 NREHV AT L EfEFr LIoE £, ik 100% DL EFT R (&
71, KBt ZZRIICHS S5 FEEEAT 9,
Clean Hydrogen (F#—X 7 VU7, FVU ., &E, KE, BKMNESHY —F) :
2030 4FE TICTy F2—XTOKFEI X b % 2K FVKg IR L, 7 U — 2 KFE (7
U—rKFE, TN—KF) BaRMgRNEH0s 2 L& BT, KIBEEIFOUIERHZE
NS, KFERLE - i7E - ;B 2IRIZE 1T % Hydrogen Valley #2072 < & %
100 2 ATERA 3 %,
Zero Emission Shipping (7> ~—7 . k[E, / /7 =—_ Global Maritime Forum,
Mezrsk McKinney Moller Center for Zero Carbon Shipping) :
2030 4EE TICHROEEHITICBNT, PrxI vy a Bk (VU —2kFE, 7
YEREET . AL =) THUTT oDy =T 20 L b 5% E T D,
Innovation Platform :
A ) R_X—=a COMESHEGE, RS a TR L —v g v ok, BEFK - A =X
— T Rl HNEITI LT, LW =z x e F—Y Y a— a0
KT HEEEM ESED, KTT7 Yy P74 —20—RELT, A NEIArFa—X
—DFX v NU—7 OHEZED -8 D Mission Innovation CleanTechExchange # 3.5 EIF
2o

H i : Mission Innovationl Mission Innovation launches a decade of clean energy innovation to accelerate achieving the
Paris Agreement Goals (2021 &£ 6 B 2 A)
http://mission—innovation.net/2021/06/02/decade—clean—energy—innovation—-mi—6/



http://mission-innovation.net/2021/06/02/decade-clean-energy-innovation-mi-6/

3-2 EESIEZEINHEENE 26 EfFELIERE(COP26)
3-2-1 MW=

EE R AEZE B SFIRERIESE (COP) 1&, 1992 £ D KA DOIREL I N X DY %2
ELEED Z L AEMO BIEE T 5 [EESEEEFSHIK ) ([THED & 1995 40 & AR f#
SNTVDHDOT, ARELEDH 26 HIFEHIESHE (COP26) 132021 410 H 31 H~11 A 13

HICHE YT 22— T SN, COP26 O EAX 3-1 TR, 2P, WEEET
COVID-19 O DX ¥ B INTEY | KEESLRY-OA X MR A T A ChME
Sz,

MI & COP26 (&ML, & 3-3ITR-THRELINDTZ,

OHT2: 20214108318 (B) ~118138 (1) 3400 TFFELN1IHALHD
Ogph - ®@E-J3520—- (BE : 7OYY-3v)LYCOPEER)
OBEMyIay2INE  91307EM Lok : BA (FEKE) (2@ (YarYyEa4) ¥ 8 (17

AiReE) Ah (IUOVKHE) 3 ULTNVER) # (RSFE8)  HF5 (MLR—-848) . EU (04
SFPIAIVERR) « AYE (E-?‘-rﬁ*ﬂ) CERE (CKEE) &

XERTSIE : FE (BIEPER) *BECORE. 037 (T-FAMHA) . I590 RLVFOAFGD | Hos75E7 URVEE) £
OZMMEEFCOPE ERADHARA.
OlMiREAREEF1 1H~1 3HENITHRE.

COP26DXERATT1-)

11/48 (%) | 11/58 (@)
COPzBEﬁ% Eﬁu_#_z‘ .U,__be  paaiaiaiyipiinininiat | (‘bbb : ----- é -q?-:tg-é ----- : AL AL L LI LLLLLLTS
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3-1 EERIEEBREERE 26 RFHHIERZE(COP26) D ERHE

HAT: BFEFEIRLY— BREEEOER<ED EROERIZDLNT]
https://www.meti.go.jp/shingikai/energy_environment/green_innovation/pdf/gi_ 007_03_03.pdf



https://www.meti.go.jp/shingikai/energy_environment/green_innovation/pdf/gi_007_03_03.pdf
https://www.meti.go.jp/shingikai/energy_environment/green_innovation/pdf/gi_007_03_03.pdf

x 3-3 EESEEBHMINE 26 BFFHIEZZE(COP26)(Z&1T5 Mission Innovation D KR

Glasgow Breakthroughs
11 A 2 B2, NY B EBIEDZERDTZDIZ, 51% 10 F-H CTHEEFRAICER Y M8l 4
¥¥iE L7- Glasgow Breakthroughs (77, #k#l, EEEASHE, KF) BREE I,
FLMIOIvvay (ZV—kFE Z7V—EN, 2y MERPESE) O MHEA
I%. Glasgow Breakthroughs O ERICIBWCEIE LB INT-,

MI-CEM ©J v RF—7 /L LA X |k
MI & CEM (£ 11 H 4 HiZ&6H L, MI2.0 & CEM3.0 O A iEm L7,
KENZRY MI/CEM 24 A b 9252 LaRE L (20224 9 A, By Y n—2),
F 7K ET MI2.0 OEAOBBRSHE LR A N5,

B v 3 D% FE (Science and Innovation Day)
Urban Transitions Mission
Net-Zero Industries Mission
Carbon Dioxide Removal (CDR) Mission
Integrated Biorefineries Mission

S v g Y OE
Clean Hydrogen Mission :
T 4 A v g v ~X—s3— [Hydrogen Research, Development & Innovation:
Global Priorities in Support of Clean Hydrogen Industry Development] % %3 L
7=
Green Powered Future Mission :
11 H9RIZr— R~y T BB LI, BRAXNY FTIE BHEOESCEYRXRY —4F
—. HFDORA v E—IURRKIT 4 AT v a M ThnT,
Zero-Emission Shipping Mission: :
11 H 8 HIZT v~—27 /"B U 4 TiwmL [The Pathway to 2030] Z¥F* L7z, ZD
BOEyTar T, T arRRE, v AVA b= T LT,

Mission Innovation & Breakthrough Energy
MI & Breakthrough Energy |3 11 H 3 HIZ/X— N F—Y v 7 E2%E LT,

Beating the Heat: A Sustainable Cooling Handbook for Cities
MI & Cool Coalition, UN Environment Programme, Rocky Mountain Institute.
Global Covenant of Mayors for Climate & Energy, Clean Cooling Collaborative &
Ebiz, #HOMKFILDT-HD /N K7~ 7 [Beating the Heat: A Sustainable
Cooling Handbook for Cities| Z3%F L7z, 80 D7 —ARHXT 4 NEFN TN D,

H Fir - Mission Innovation COP26 Outcomes (2021 &£ 11 B 24 A)
http://mission—innovation.net/2021/11/24/cop26-intense—inspiring—event—spotlights—mis—rapidly—evolving—work/



http://mission-innovation.net/2021/11/24/cop26-intense-inspiring-event-spotlights-mis-rapidly-evolving-work/

3-3

3-3-1 Clean Hydrogen Mission

2y a O TSI IH—LIDEE. T3y TOEEARUL

Clean Hydrogen Mission (%%, V., EU, %, kB V—RLTkH, BURT3 O T

—DOb L THEmNED LN TS (X 3-2),

- Piller 1 : Research Innovation (U — F : ¥5FE (Hd) .

«  Piller 2 : Demonstration (U —F : EC)

+  Piller 3 : Enabling Environment (U — K : Kk, V)
ZDH B, Pillar 21, BUNEES R H#D T 5 [Hydrogen Valley| D ERILK % YLK S

{J:é %)@VC“B%E) ( 3‘3)0

N (6

[P - k) . K (RUAD)
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The three pillars of Mission Innovation

3-2 Clean Hydorgen Mission @) 3 DDES—

HiFf: Mission Innovation Clean Hydorgen Missionl Discussion Paper ]
http://mission—innovation.net/wp—content/uploads/2021/11/Mission—Innovation—Discussion—Paper final.pdf

A fast-growing landscape of globally leading projects ...

== Netherlands N EU IPCEI
>HEAVENN > Blue Danube > Green Crane >H2Rivers/ > Norddeutsches

== Germany N China
> Pearl River Delta (Foshan)

» ...featured on a new

> Hydrogen Delta > g‘aok Hgge > New Green Flamingo H2Rhein-  Reallabor > Beijing-Zhangjiakou
— " ) > Green Octopus Neckar >eFarm >Rugao
EES United Kingdom
> HyNet North West England > HyBayem > ;“{”ays“
>BIG HIT Orkney Island re [®] Japan
B Chile p 2 > FH2R Fukushima
> Hydrogen @
Facility '& 3 W W France
Initiative — -' > Zeroemission valley
-_— Auvergne-Rhéne-Alpes
= UsA L 3 > Normandy Hydrogen
>ACES, Utah X DeploymentPlan
> Portof LA, Shoreto Store > Hydrogen Terrtory
Project, California Bourgogne Franche
== Spain Comté
> Green Hysland > CEOG, French Guiana
Mallorca \ ye
&= Denmark == Thailand N italy == Austria &8 Australia
> HyBalance > Phi SueaHouse > South Tyrolean >WIVA > Neoen Crystal Brook
hydrogen valley P&G Energy Park
> Eyre Peninsula
Gateway

Il Counries wih hydrogen valleys on the infial platorm
Addaonal countries with major hydrogen valley acivily where outreach is ongoing
Source: FCH JU, Inycom, Roland Berger

platform

> 30 valleys from
18 countries

> 3,000 data
points

10 in-depth best-
practice profiles

3-3 Mission Innovationl Hydrogen Valley Platform |

H ffr FCH JUTMISSION INNOVATION HYDROGEN VALLEYS PLATFORM|
https://www.fch.europa.eu/page/mission—innovation—hydrogen—valleys—platform

10


http://mission-innovation.net/wp-content/uploads/2021/11/Mission-Innovation-Discussion-Paper_final.pdf
https://www.fch.europa.eu/page/mission-innovation-hydrogen-valleys-platform

3-3-2  Green Powered Future Mission

Green Powered Future Mission (Iff, &, 23 —FLTEY, BURT3 0T —D
b & TEmAED b Tngd (X 34X 3-2),
+  Piller 1 : Affordable and Reliable VRE Technologgies (V — F : J1[H)
+  Piller 2 : System Flexibility and Market Design (U — K : %)
+  Piller 3 : Data & Degitalisation for System Integration (VU — K : %)

20223 HRRTIX 17 m— b e f ) R=2 g« FI3AFVT 4 - TVafr bu—F
~ v 7 (Joint Road Map of Global Innovation Priorities) | #%# L T\ 5,

Pillar 1 Affordable and reliable VRE Technologies

‘" v System integration is:
v
0 v a key aspect entailing
n v~ VRE based off-grid systems for energy intensive applications all Mission Pillars
Pillar 2 System flexibility and market design fundamental_ to achieve
v the overarching goal of
0,
v Mid-term flexibility to cope with VRE variability from minutes to hours up to 100% VRE

==

v" Long-term flexibility to deal with low energy availability lasting
several days and involving a vast geographical area

Pillar 3 Data & Digitalisation for System Integration

+x

A
v,

Pt

v
v
v" Integrated platforms for management and control of energy assets

3-4 Green Powered Future Mission @ 3 DDES—

Hi P : The Green Powered Future Mission — Innovation for Cool Earth
https://www.icef.go jp/pdf/2021/program/LucianoMartini_P.pdf

Phase 1 Full scale deployment
of proven innovative
Studies capacity solutions towards
g building 100% VRE power
o ‘J systems
\ Dissemination A

Green Powered Future
Mission Toolbox

Phase 2

Feasibility Knowledge and 2%
o Studies capacity Country specific
building technical, market and
w2\ D S

regulatory solutions
\) Dissemination

activities 'Y X ) Phase 4
2030
e and beyond
.

2027
3-5 Green Powered Future Missionl Joint Road Map of Global Innovation Priorities |

http://mission—innovation.net/wp—content/uploads/2021/11/Power-Mission—-Joint—-Roadmap—of-Global-Innovation—Prio
rities.pdf
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http://mission-innovation.net/wp-content/uploads/2021/11/Power-Mission-Joint-Roadmap-of-Global-Innovation-Priorities.pdf

3-3-3 CDR(Carbon Dioxide Removal) Mission

CDR Mission [F#EHIHT L 2B B> O TH D (Wave 2 Mission), 2050 H=(Z [ )
> TWAE B DI TW D W bRFBREHITIC OV TEBREEE L, 2030 4-F Tz, 4H 16
R ® CO2 ZHIET 5 Z L AL, CDR EXBRE /Ay MEHEEZETHLDOTH
5, U—FKiZk, yoo7 o7, A FHXTHD,

MI2.0 IZBWTH, A 7 F A= aryia ) 8 AiiTil, COP26 0% TIERIC
DASH SV/AEeY

12



4 BEOEMDEFICEATIEMRLERS T KRDH

4-1 KEAHFICEATSELDENM MR
4-1-1  KRIRILF—DHKX
(1) IEA 2 X3 2050 EDRIEL
ERS T L X —HR8 (IEA) 2320214 5 AI2%3 L7z Net Zero by 2050] Tix, 2050
HAIZIIAKE (BRUREL - 7 =T Ete) OFEILBLE (8700 5 h /) @ 615D 5.3 b
VIAEIZIRD FO L 6EIWDhW A U — L KFIT, Y 4BNITN—KFE LD LT
ENTWD (X 4-1), FEHLTIE, BEFRE COFE (Ao M) [2mx., HiiE
(FHEE) DRI, A0, PFE¥E, BRI, BETHENMILKTLHL LTS (K 4-2),

KRBGE (HH5F) 205050 HHOKEABTS (H5R)

0 e e s en et ee e et e e et ereNe0eerenINeesenesINeNsenereteNeeteesetertitesseeerereeeeeeretes
= Gl e ORI PLEZT
=
............................ WRIBWN <sssissssniasasisssiississasassssiiss
L\
SSEAICE  aan
KFR(F2IRE
(e-Fuelzhdn) [N
2020 2030 2040 2050 Shipping  Road Aviation Chemicals Iron and
m Fossil 7 with CCUS SRR st}
Refining CNR  m Electricity 1 Synthetic fuels @ Ammonia Hydrogen

4-1 IEATNet Zero by 20501128 TAHKFR (ERAR-TUoEZT7ET) DG
H 7 IEATNet Zero by 2050 (2021 &£ 5 A)
https://www.iea.org/reports/net—zero—by—2050

Onsite

g 500 ....................................................................................... 100% Othel’
= Refineries
|- M Iron and steel
400 ...................................................................... I ....... 80% IChemicaIs

l | . Merchant
Other
300 I | 60%  m Refineries

= . Industry
200 cressersrsrsonsessesSacereron JEE..... JEE...... o JE. ... i w Shipping
. | . . = o Aviation

M Road

20% ™ Buildings
M Electricity generation
M Blended in gas grid

2020 2025 2030 2035 2040 2045 2050 Low-carbon share

4-2 IEATNet Zero by 20501125 T5KR (ERRE-TOoE=TETL)DEE
H A IEAMNet Zero by 2050 (2021 &£ 5 B)
https://www.iea.org/reports/net—zero—by—-2050
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X 4-3 12, IEA T3 2% 2050 D KFEDEBEFRE T, FE. KEIZENOFTEHRN
NRTUALTWAER, BINEEIC L > TTmAR AL, BAR, SEIZENTESENE
ZEED0T, MANKEICRD, MEEANRH L0, FH, A=A R T, EHIIT Y
Ut LTnD,

China

United States
European Union
Middle East
Australia

Japan

Canada

Korea

8 6 4 2 0 2 4 6 8

EJ
Demand M Production

4-3 ERFKFEDEFH/VT X (2050 £, Announced Pledges Scenario)

HFfr: IEATWorld Energy Outlook 20211(2021 &£ 10 A)
https://www.iea.org/reports/world—energy—outlook—2021

(2) IRENA T X /KR OB ST

IRENA 78 2022 # 1 HIZ¥%# L7= [Geopolitics of the Energy Transformation The
Hydrogen Factor] TliX., KFRIIHRADO XL —DV T T4 F 22— 2 RKEEZ DHAHE
PERHDHELTND (F 41, X 44), TO—FT, KBETFXALAM - FAET R AL
BRI TN LR E IR RTND A, AT RS MO = 13870 [F] - Huls T2
BARBREEDRT v VRRENDLLTHD (K 4-5),

& 4-1 IRENA OIRIILFX—EBOMBFENITDOES

KFE (T =T, GRUEEZET) 1X 2050 FEITITEBEED 10% % HDDH LD
272 %,

KFBEFEGFZ RN TN 2 —F 2 — U2 RESEZIDARBHERD D,

RFIFT RN T —HIBUAIC B S 5 2 5, KRFBAZINTEE OB D—E & 72
5o

KRFITAHMO XS 72 [BE EORER) 1T BRVWNKEE S O/ — V)N EE,
RUEEB~DKFEOBEFROYFEILOT- DI, ERRAY 72 R PEHIEER 23 202,

7Y — KB E (RT3 v L) 1IKEFEEELZIIDMNTEBZD,
KFEEVRAL, Al - TAED R AL O BRNT, Al - TAE VR AT ERH
AR SRASAN

H 7 : IRENAT Geopolitics of the Energy Transformation: The Hydrogen Factor ]
https://www.irena.org/publications/2022/Jan/Geopolitics—of-the—Energy—Transformation—Hydrogen
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Wy

2020 Methanol
USD 1.5 trillion . Electricity Electricity

Coal Oil Ammonia
Gas Methanol
—.

Gas

=
2050

#110%
USD 1.6 trillion Bloenargy

N
FPAEZP.
E-Fuel

4-4 2020 FNE FXERNERE 2050 FNDE ZEEANR (RAHA)

H 7 : IRENAT Geopolitics of the Energy Transformation: The Hydrogen Factor |
https://www.irena.org/publications/2022/Jan/Geopolitics—of-the—Energy—Transformation—Hydrogen

10,430
Europe® 16 060 Northeast Asia

5,43Q @ 1,680
684 Rest of Asia

(64]
Southeast Asial0,100

Middle East and
North Africa

North America
21,550

8,840 l Sub-Saharan Africa

Latin America Oceania
BikE : B, 7RF : million ton (LHV)
4-5 1.5 R)L/kg AT DKFREIERT L v)L (2050 )

H 7 : IRENAT Geopolitics of the Energy Transformation: The Hydrogen Factor |
https://www.irena.org/publications/2022/Jan/Geopolitics—of-the—Energy—Transformation—Hydrogen

4-1-2  KRICETIEEDEIB T RNEFHE
(1) kH
1) AT URKEO GHG PEH &R E 7Y — = — 8B 92 B R
2021 4F 1 BT L 7oA 7 2 RCTEIT RUE R B~ OFERRAI RIS O 2T H I L, 4 H
21X %EY 2 v b TLeaders Summit on Climate] % FE L7-2, ZHZHbHET, £ 420D
HiE (RWERENE 7 ) =X VX —HIFTO U —F =2y THERO 729D 2030 4
GHG HFHEHIR B ) ZREKL TV D,

2 US Department of State [Leaders Summit on Climate] (2021 44 A 22~23 H)

https://www.state.gov/leaders-summit-on-climate/
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https://www.irena.org/publications/2022/Jan/Geopolitics-of-the-Energy-Transformation-Hydrogen
https://www.irena.org/publications/2022/Jan/Geopolitics-of-the-Energy-Transformation-Hydrogen
https://www.state.gov/leaders-summit-on-climate/

F 4-2 KED GHG HFHEEHIFEY) —V IR —HMTICETHEE

2030 5% T : GHG #EFHE % 50~52%H1iE (2005 1)
2035 FEFE T : 7 U—2FES 100%I2 7 13

2050 4F £ C : GHG gEHi &R v B r &2k

H Ffr : The Whitehouse[FACT SHEET: President Biden Sets 2030 Greenhouse Gas Pollution Reduction Target Aimed at
Creating Good—Paying Union Jobs and Securing U.S. Leadership on Clean Energy Technologies ]
https://www.whitehouse.gov/briefing—room/statements-releases/2021/04/22/fact-sheet—president-biden—sets—2030-g

reenhouse—gas—pollution—reduction—target—aimed—at—creating—good—paying—union—jobs—and—securing—u—s—leadership—on

—clean—energy—technologies/

2) Hydrogen Shot

BED 77 ks DOE BE (RFEW, 60 N I THIERIRDZ L3RI & FbR
BTH Y. 2030 FE TD CO2 WK B (50~52%HIH) ZEM T 57-0IC =¥ —T
—AVay M=VTT 47 b S, BUEETIC 3 2OT7 —A T a3y FAFEEIN
TW5b, FFIC/AKFEIZEIL Tl THydrogen Shot] & LT 2030 2 1 Kv/kgl L9 FEHR
[CERRBY 2 B Z 3 T\ D,

T—ZI 3 vk I e

Hydrogen Shot | 2021 4-6 H 7 H4 - 7V —kFORE I X & 10 4ELANIC 80%
HI L., 1 Rvkg &35 (1:1:1)

Long Duration | 202147 A 14 H5 | - E#M=x 1 ¥—ipe (10 KELLE) o= 2 K

Storage Shot % 10 F-LANIZ 90%H T T~ %
Carbon Negative | 2021 411 H 5 H6 | + CDR (_ffbmH£EERE) O X F& 10 LN
Shot 12100 KW/ ko -CO2LLFET 5

3 kI, BExRE, R E. KFEE+CCS LRIt 5,

4 DOE [Secretary Granholm Launches Hydrogen Energy Earthshot to Accelerate Breakthroughs
Toward a Net-Zero Economy |
https://www.energy.gov/articles/secretary-granholm-launches-hydrogen-energy-earthshot-accel
erate-breakthroughs-toward-net

5 DOE [Secretary Granholm Announces New Goal to Cut Costs of Long Duration Energy Storage
by 90 Percent| (202147 A 14 H)
https://www.energy.gov/articles/secretary-granholm-announces-new-goal-cut-costs-long-duratio
n-energy-storage-90-percent

6  DOE [Secretary Granholm Launches Carbon Negative Earthshots to Remove Gigatons of
Carbon Pollution from the Air by 2050] (2021411 A 5 H)
https://www.energy.gov/articles/secretary-granholm-launches-carbon-negative-earthshots-remo
ve-gigatons-carbon-pollution
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https://www.whitehouse.gov/briefing-room/statements-releases/2021/04/22/fact-sheet-president-biden-sets-2030-greenhouse-gas-pollution-reduction-target-aimed-at-creating-good-paying-union-jobs-and-securing-u-s-leadership-on-clean-energy-technologies/
https://www.whitehouse.gov/briefing-room/statements-releases/2021/04/22/fact-sheet-president-biden-sets-2030-greenhouse-gas-pollution-reduction-target-aimed-at-creating-good-paying-union-jobs-and-securing-u-s-leadership-on-clean-energy-technologies/
https://www.energy.gov/articles/secretary-granholm-launches-hydrogen-energy-earthshot-accelerate-breakthroughs-toward-net
https://www.energy.gov/articles/secretary-granholm-launches-hydrogen-energy-earthshot-accelerate-breakthroughs-toward-net
https://www.energy.gov/articles/secretary-granholm-announces-new-goal-cut-costs-long-duration-energy-storage-90-percent
https://www.energy.gov/articles/secretary-granholm-announces-new-goal-cut-costs-long-duration-energy-storage-90-percent
https://www.energy.gov/articles/secretary-granholm-launches-carbon-negative-earthshots-remove-gigatons-carbon-pollution
https://www.energy.gov/articles/secretary-granholm-launches-carbon-negative-earthshots-remove-gigatons-carbon-pollution

3) MBRIRDA L7 T H & 7T 5
ANA T URFEREI, 2021 11 HICEWIR CSiE S oA o 7 T & FHEVESS (Bipartisan

Infrastructure Law) (254 U727, Z OEE, FllICHREER 5500 (8 KV a4 v 7 7 B
BRETL2HLOTHD, ZOA 7 7REFEIETIT, EHABUFO 2005 F oK /LF—k

(Energy Policy Act of 2005) Z{EIEL., # 44 RTHHEZBMTHE LTS, KEH
BT 95 (E P2 ET 2L LTHY, £/ DOE (T3 LT 2022 4 5 A £TIC THE
KEHEMS « o — K~ >~ (National Clean Hydrogen Strategy and Roadmap) | %#KET 5
ZLAERDTND

T 44 AUDSBEHEEIZELD 2005 EIRIILF—EDKEEERES

it 7 ) — 2 7k#FE 7 (Regional Clean Hydrogen Hubs) DL
80 fig K/ (2022~2026 4F) % &&
7 U — I KRFEORIYE - Hwik - B, FIH 2R
I TH 4 HilkZ8E (kSR & 7 U — LK SE O BLEIRF D 245 % L)
[EFKFEHEW - w— K~~~ (National Clean Hydrogen Strategy and Roadmap) |
DERE
2022 4£ 5 H £ TITHRE L, LIk 3 I UUE
7 ) — I KFHED CO2 HEHBAREZ KV AT Z &
7 U —kFERE - VYA 7L (Clean Hydrogen Manufacturing and Recycling)
50 fig K/ (2022~2026 4F) % &&
7 ) — O RFREEE O KE TORESRE (VA1 7 &)
7V — 2 KFEKEM T 777 L (Clean Hydrogen Electrolysis Program)
10 f& RV (2022~2026 4F) % &
8BS, KB, DGO 7 ) — BN S 7 U — kSRS & N
7 ) — ok FEEREERE (Clean Hydrogen Production Qualifications)
A FHER O GHG JEH &4 2 kg-CO2/kg-H2 LAHE (2022 4E 5 A £ TITHRE)
D%, BHFEBIZREL

HFr: US CONGRESS.GOVIH.R.3684 — Infrastructure Investment and Jobs Act]
https://www.congress.gov/117/plaws/publ58/PLAW-117publ58.pdf

BT TR 2022 4E 2 HIC, A7 TREHE ICESE, FEER (EE)
NH O CO2 HIE & FIEMALDO =D LA =TT 4 7 &236FE L (F 4-5), DT,
IKFRHEIZHREE 5 (B RV ERETHZENHIT=biLTn5D,

7 The White House [Executive Order on Implementation of the Infrastructure Investment and
Jobs Act] (2021411 H 15 H)
https!//www.whitehouse.gov/briefing-room/presidential-actions/2021/11/15/executive-order-on-i

mplementation-of-the-infrastructure-investment-and-jobs-act/
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& 4-5 KEHEEOD CO2 HIiF - BEFRLA =T T47

Ry B N
7K S e Regional Clean Hydrogen Hubs (80 {& K/)

7V — K FEORE - ik - Bk, R 2R
7V —KFEMT 7T A (10 B RL)

B, KBEYe, BT 107 ) —ERNS 7 U — ook FEE
7 ) —rKkFORE - VYA 7L RD&D (518 KV)

7 ) — K BRGEEE O KE TORETE (VA 7 LED)

5>
U
%LLEH
M

Buy Clean Task Force
KEBIFIEA ) 7 v=7M, aaZ M, IxVZM, =2—3
— 7N U hN &R U ARERFEFEM O ILEHE 2 IR
COP26 T 5 _EiF 7= [First Movers Coalition] (34 #E23&00) o7
U—UiEa Iy b AV POXRAZSM, Afin. iR, Mz
X, TNI=UL, BAV N, ZRBLRFEREE TIEKR

TV - B

MRPMEAS (B OMhoRFE) & L. BEfFD CO2 JEHED %\ 8k
8 - 7 < OTHGHIRO i
HHRICBF DTV = AF =)« T =0T )0 I ~OKE Z R

CCUS

Rt s EJE O KERGEH M Z B2 (Council on Environmental
Quality) 2% TCCUS guidance] % 2022 4 2 HI2%¢F
KEBRBERET (EPA) 2 I'strengthen the Greenhouse Gas Reporting
Program to improve transparency on CCUS activities] % 33

HH ARG ELZE S (Federal Permitting Improvement Steering
Council) 7% Tcollaborative CCUS project reviews] % S H
KENEE D, CCS D7 OIS % K EF

H 7l : K Whitehousel Fact Sheet: Biden—Harris Administration Advances Cleaner Industrial Sector to Reduce Emissions

and Reinvigorate American Manufacturing] (2022 Z£2 B 15 H)

https://www.whitehouse.gov/briefing—room/statements—releases/2022/02/15/fact—sheet—biden—harris—administration—

advances—cleaner—industrial-sector—to—reduce—emissions—and-reinvigorate—american—manufacturing/

(2) BRMES

1) U= T — L ERRM K B RIS

2019 4F 12 HITHMEZEERICHIE L= 7 4> « 7T « A4 = KiE. 2050 EDOKMFEH LD
EREFEBEL, Y —rxza ) I—THMNE ) =X =T 57DDBER TRINZ Y —2 - F
A=) ZFEBH LI, 207V =2« F 44— /VERIEWBOR TH Y . FRICHEERILE =X
NFX—ZBET HZBOR CIIKEN TR SN TS (K 46),
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R 46 BRMT)—>-F4—IL(KkIZKKRIZER)

HEFR S
2020 1 H | BRI Z U —2 o 7 ¢ — V&G (European Green Deal Investment Plan)
2020 £ 3 A | MK Eh%E (European climate law) *
2020 4= 3 A | BKJNPFEZEEERS (European Industrial Strategy) *
2020 4F 3 A | BKINPEER#EWS a1 (Circular Economy Action Plan)
2020 45 H | KNG b B e F THklIE (Farm to fork strategy)
2020 4 5 A | BRMN A2 MRS (EU Biodiversity Strategy for 2030)
2020 =7 H | BRIN/KFEEERS (EU strategies for energy system integration and hydrogen) *
2020 49 H | BRM 2030 4% M6 B FZ5TE (2030 Climate Target Plan) *
2020 4F 10 A | &g (Renovation wave), A % Lkl (Methane Strategy). £fic
TRE 7ok pE 2 HERS  (Chemicals strategy for sustainability)
2020 4F 11 A | BRI )R 78kl (EU Strategy to harness the potential of offshore
renewable energy for a climate neutral future) *
2021 412 A | European Battery Alliance 7% 7.
2021 41 H | el REZ2AENE Uk A =37 7 4+ 7 (New European Bauhaus)
2021 £ 3 A | RKINAEREEE 7 7 2 a > F > (Organic Action Plan)
2021 -5 A | BRINKREA » K « BB aifYeT 7 > a3 > 77 - (Zero pollution Action Plan)
2021 45 A | BRINEFeE Al REZelfi i pE¥E T 7 v —F  (Sustainable blue economy) *
2021 4 7 H | Fit-for-55 B /N 77— (Delivering the European Green Deal)
EU e EEGIHE (EU ETS) OUIER*
IR E OHEHEIE O 24T BI T 2K (ESR) OMESR
IRAE T A 1 =X 2 (CBAM) (1ZB8d 5 H1HIZ
TR - EHRIHZ b L OWE (LULUCK) (2R84 28R diESR
RUGEZE B R AT FeB DFRAL
FAERMREZ RV X —fE D OSEIER*
TR X =R IE S OWIESR
TRV — BRSNS OSOER*
RBIEELA > 7 THRBOSIER*
FHHER L OV NIEHE (N2) @ CO2 PEHEREICEE 4 2 BRI D& IE
Frfot rlREZ i Ze%k (ReFuelEU Aviation) £ =377 4 7*
7)) — Ve BRINEE S (Fuel EU Maritime) 4 =377 4 7™*
202149 H | Fie rlie e 2EIE U A = 77 4 7 D7 7 v a > 77 (New European
Bauhaus: new actions and funding)
2021 411 A | ZRpREERRIE - HBrn 72 BEsEm & 21 - T2 b 0322 (Proposals to stop

deforestation, innovate sustainable waste management and make soils

healthy)

H 7 : Euroepan Commissionl A European Green Deal —— Striving to be the first climate—neutral continent]

https://ec.europa.eu/info/strategy/priorities—2019-2024/european—green—deal_en#timeline
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RRINFERIZ Y — T 4 —LO—E L LT, 2020 4F 7 HIZ TERM S LD 7= DK
FHEME (A hydrogen strategy for a climate-neutral Europe) | Z%#£ L7 (GEF TEINKE
BRG] ERRIEALD) 8,

BRINAKEBERIG 1L 3 DD 7 = — X B73 0 1 7 =—RX (2020~2024 ) TIHHKIETSH
6GW OI/KEMZFXIE L ,100 5 F HEOFH = RHRKFZ-ET 5L L F2 7 = — X (2025
~2030 ) TIFAAXTEH 40GW O/KEM A2 FXE L, 1000 5 b /4O 3 iRk 3 2 i
THELTWD (F 4-7),

B OEIKIZENTIE, BATLHKIEOHEK OKFOEST) 1T To TV RNE DD,

(7 ) — U KRFIFH=RHERAKHE] EERSNTNDY,

xR 47 [RRMNSKURRIZD=-HDKEBEEIDAE

F17Tx—R B2 T —R F3 T —RA

(2020~2024 4£) (2025~2030 4) (2030~2050 4£)
KERGE | - KEM . >6GW - KEM : >40GW - B RrEHO

K 100 5 b E - JKFEFE 1000 77 b/ 1/4 %Kk FEELE

7K 7B il 24 18 S % e ) (AT \ZFIH

s (K 100MW) - BEAF K 35 B BRI~

® CCS & &

A T7F |« KEFERALATTALD| « BEEHNAHEDOKFZE | —

ST EBA LA f#

- BRRKFET T T A

F = — L DFEEL
KFAT =T a xRy
R U — 75
KFMA | — - HxxHokkFoOaR | - CO2 s
MEDRE & T (Rek, iR B o F1)
7N ST N 167/ EN (ize. .,
BNV AT L) ~Diii L)
M
DA - THGEMHAL D B2 - Hydrogen Valley B | —
BRI U= KFET T WOANE L DK E R
AT VAL LG]
H 7l : Euroepan Commissionl A hydrogen strategy for a climate—neutral Europe] (2020 &£ 7 B)

https://ec.europa.eu/energy/sites/ener/files/hydrogen_strategy.pdf

8  Euroepan Commission A hydrogen strategy for a climate-neutral Europe] (2020 4% 7 A)
https://ec.europa.eu/energy/sites/ener/files/hydrogen strategy.pdf

9 A hydrogen strategy for a climate-neutral Europe] (23 T, [Clean hydrogen’ refers to
renewable hydrogen.] & EFIIL TV 5D,
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2) BRMZEESDKFE WRFT AT S r—

RN 2 B 21% 2021 AEHIEE X 0 BRINIRIN O KIKH A DL & KFBRDORER Ot 2 D
TE T, ThUE, FEROERIND T AR BLRFE T A ORFER0NSA A A Z ) BRI |
Sz 7a—y WM ETIRINDNETH D,

RINZE B 2213 2021 4F 12 H 15 HIZ, LT ORSR EHRE 25K L1210,

Bk SR A« RIRH A« KF OB I/ — W BT 2 Hili 221
B Rk AL« RIRH A « KFOBN S IEL— VBT 2 fEage

CORBROBRA L M EF 4810, HEIEORA v M aFE 4.9 15RT, AR, HlEe

SRBBAENT TERBIC AT Tl S a2, BURCIIEER L bIFEMICZRE LB 2
TEY, IHEZORNETERLESN L REL TH D,

R 4-8 BIRHEAR/ -RAAR-KFEOEATIGZHE/IL—ILICET 58RI () DRAU+
RIRIT AR~ DKRFEFEANTHRFIZ AR TR RMELS | KB MENMETL, 175
EHEICORET L0, ZOREITSENMEIND, 1272 LEEEZ B X 58 B #60
72D, BE LM GRER T aE AEET D2 UNERD D,

IR FEHEIEE A
KEMEEZ T T X TORFEYREE - 22—V == T 78 A2 RGEL, £D
KIEEEHE (NTv B ZRRT L, Bk - ARRFEKFIZHOW T
5% DOEIG| Z T 2,
REFZREITHHEIE, &KE 208 (HDHWIEL154) 75,
R K EHEE S &k ~ b 7 —2 (ENNOH : European Network of Network Operators
for Hydrogen)
KEMDOEFLD 7212 ENNOH % 3% 3.3 5,
2024 4 9 H £ TIZ. ENNOH (22 Z TET 5 /KEMEF A 1 TLF T, FE
EN—NDFE% EC & ACER ICHRIHT %, A # T, ENNOH 2 .S b,
ENNOH (% 2026 4% Tlo, AKFEUAE AL ZETe 110 4Fx > U — 27 BA%EGHH |
(7272 L non-binding) #KET5H RFETT v 77— h),
ENNOH I3/KkH#MT 7 & ASLCH AR DT DF v NI —27 a— RERET D,
ENNOH |[ZA#WEET=F ) o 7 LR— FEFETS (W),

H A B & & & Proposal for a Regulation of the European Parliament and of the Council on the internal markets for
renewable and natural gases and for hydrogen] (2021 4£ 12 B 15 B)
https://eur—lex.europa.eu/legal—content/EN/ALL/?uri=CELEX%3A32009L0073

10 European Commission Commission proposes new EU framework to decarbonise gas markets.
promote hydrogen and reduce methane emissions| (2021 4 12 H 15 H)
https://ec.europa.eu/commission/presscorner/detail/en/ip 21 6682

11 https://eur-lex.europa.eu/legal-content/ EN/ALL/?uri=celex%3A32009R0715

12 https://eur-lex.europa.eu/legal-content/ EN/ALL/?uri=CELEX%3A320091.0073
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H A B & & & Proposal for a Regulation of the European Parliament and of the Council on the internal markets for
renewable and natural gases and for hydrogen] (2021 4£ 12 B 15 A)
https://eur—lex.europa.eu/legal—content/EN/ALL/?uri=celex%3A32009R0715
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5-1 BARREIRILT—DHREIANWHFLRERM) OHFE:2010 F£& 2020 &

H A : IRENATWorld Energy Transitions Outlook: 1.5° C Pathway ]
https://www.irena.org/publications/2021/Jun/World—Energy—Transitions—Outlook

13 Levelized Cost of Electricity (LCOE)

14 Clean Technica [1.35 cents/KWh: Record Abu Dhabi solar bid is a sober reminder to upbeat
fossil fuel pundits] (202046 A 8 H)
https://cleantechnica.com/2020/06/08/1-35-cents-kwh-record-abu-dhabi-solar-bid-is-a-sober-rem

inder-to-upbeat-fossil-fuel-pundits/
15 PV Magazine [Portugal’s second PV auction draws world record low bid of $0.0132/kWh] (2021
=8 H 24 H)

www.pv-magazine.com/2020/08/24/portugals-second-pv-auctiondraws-world-record-low-bid-of-0
-0132-kwh/
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H 7T : IRENATWorld Energy Transitions Outlook: 1.5° C Pathway |
https://www.irena.org/publications/2021/Jun/World—Energy—Transitions—Outlook
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https://www.irena.org/publications/2021/Jun/World—Energy—Transitions—Outlook
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https://www.iea.org/reports/net-zero—by—2050
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H AT IEATNet Zero by 2050 (2021 £ 5 A)
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16 TEA [Net Zero by 2050] (202145 A)
https://www.lea.org/reports/net-zero-by-2050
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HFT: EmberlEuropean Electricity Review 2022 |
https://ember—climate.org/project/european—electricity—review—2022/
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R NAMEE L 72 B F 2 £ F X2 Mission Innovation @ Green Powered Future Mission
NHIEETHLDOTH D18,

17 ENTSO-E [Vision on Market Design and System Operation towards 2030 (2019 4F)
https://vision2030.entsoe.eu/wp-content/uploads/2019/11/entsoe_fp vision 2030 web.pdf
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H AT IEATNet Zero by 2050 (2021 £ 5 A)
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HiFf: IEATGlobal EV sales by scenario, 2020-2030]
https://www.iea.org/data—and-statistics/charts/global-ev—sales—by—scenario—2020-2030
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HiFf: IEATGlobal EV sales by scenario, 2020-2030]
https://www.iea.org/data—and-statistics/charts/global-ev—sales—by—scenario—2020-2030
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HFfr: IEAlGlobal EV Outlook 2021](2021 £ 4 A)
https://www.iea.org/reports/global-ev—outlook—2021

R 5-1 REAVISRINDEE (ENTSO-E EXNER)

FEA T T it R
KA REEEM |« RIS EEIC L 2REIE TR (& HF~KMH)
(g, Bnk) - CREBITRIRERR IS A R DN AR

HEIEEB) DR AE

20k - BAHKE RN | - EEERTOHEER SN
(50kW~350kW) © EERR. MV/LV BJEZRO AR 0T
s [ REe e BHFEEIIF AT T, SMW~10MW Mt
(10~#HHDOEXNA) « —IRZEFT O L AR OV IR A VB
EHER COBRSERE | BEEEHE | © 1 o0 T TEHFTFE 1I0MW LI EFRAE
(150kW~350kW) - RO E RN T EPETI ERE D A

HFf: ENTSO-ElPosition Paper Electric Vehicle Integration into Power Grids](2021 ££ 3 B 31 B) & &Y1ERL
https://eepublicdownloads.entsoe.eu/clean—documents/Publications/Position%20papers%20and%20reports/210331_Elect
ric_Vehicles_integration.pdf

19

ENTSO-E [Position Paper Electric Vehicle Integration into Power Grids| (202143 A 31 H)

https://eepublicdownloads.entsoe.eu/clean-documents/Publications/Position%20papers%20and
%20reports/210331 Electric Vehicles integration.pdf
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FE R FUAIZEITS BEV & FCEV EEE:: BEV(80:20) . MIX (50:50) . FCEV (20:80)
BT KAV BEEERR (ADAC) TADAC Stiftung: Infrastrukturbedarf E-Mobilitat] (2019 £E)
https://stiftung.adac.de/app/uploads/2019/06/IBeMo_Abschlussbericht _final 190625 L BST Zerhusen.pdf

20 Ko HBIEEE (ADAC) TADAC Stiftung: Infrastrukturbedarf E-Mobilitdt] (2019 4F)

httpsi/stiftung.adac.de/app/uploads/2019/06/IBeMo_Abschlussbericht final 190625 LBST Zerhusen.pdf
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HAT: L Liu Technische Universitat Darmstadt | (2017 ££6 B 20 H)
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BT K'Y BEEERS (ADAC) TADAC Stiftung: Infrastrukturbedarf E-Mobilitat] (2019 £E)
https://stiftung.adac.de/app/uploads/2019/06/IBeMo_Abschlussbericht_final_190625 L BST Zerhusen.pdf
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The Times [E-car chargers will turn off to prevent blackouts] (202149 A 12 H)
https‘//www.thetimes.co.uk/article/e-car-chargers-will-turn-off-to-prevent-blackouts-inm2m86pz

]\ VSN E WS (VDE) ORGEEN/ATEHR 7 +—7 & (FNN) (L5 &, FeERe il
LY, HDORMICERTE 5 kW BEHFOEKIT 10 525 145 RICHEINTE 5 & LTV 5,
VDE FNN [Netzintegration Elektromobilitit - Leitfaden fiir eine flichendeckende
Verbreitung von E-Fahrzeugen] (2019 48 H)
https://www.vde.com/resource/blob/1896384/8dc2a98adff3baa259dbe98ec2800bd4/e-mobilitaet-f
nn-hinweis-download-data.pdf
]\“/]’ VI B4R/ D TMerkblatt Ladestationen fiir Elektroautos - Wohngebsude (V—7 L v
ERABEOFREEE - FEAT) IXd e, TREEEIX, BET XNV HEEA ¥
a7:ax%Wz TFIF =T AT ADOMOMEE k@h#ét (2. ERERZEE T e e g
il\ LCHI SN A ERSH D, FEEEEOE L, HIEHEN L THIRTEZ2M0ERNH D, HDHWIX
WE LR IZHEV, KIS 7 R CTEXBMERH D L H D,

https://www.kfw.de/PDF/Download-Center/F%C3%B6rderprogramme-(Inlandsf%C3%B6rderun
2)/PDF-Dokumente/6000004534 M 440 Ladestationen Elektroautos.PDF
European Union [Best practices and assessment of regulatory measures for cost-efficient
integration of electric vehicles into the electricity grid] (202242 A 3 H)
https://op.europa.eu/en/publication-detail/-/publication/d877544f-8a23-11ec-8¢c40-01aa75ed71al
/language-en

MVW M E.On 1%, EEMAZEH L7cEFELEE [E.ON Drive Booster] ZBH¥ L T\ 5,
https://www.eon.com/en/business-customers/eon-drive-booster.html
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HFF: ENTSO-ElPosition Paper Electric Vehicle Integration into Power Grids (2021 Z£ 3 B 31 B) & XU4ERL
https://eepublicdownloads.entsoe.eu/clean—documents/Publications/Position%20papers%20and%20reports/210331_Elect
ric_Vehicles_integration.pdf
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(ENTSO-E) BXTlX, FA > LK DIN EN 50160262 > % fddEd (PJEfdE. 1K
JERLE) 0)/\$’r1‘ﬁ®+10%0> ERICNO D Z LI b, ok, HEEBHENELEZICE
ZHHEIL, EERO MR U—IZ bk T 5,

BRI LT, VAR TR L7 (DSM s 27 ¥ o — L FE ., R -
FHEREH, V2H - V2G) AR TH LD, S HITE 54 - THERE LB X HNLD,

26 DIN EN 50160 : 2020-11 Merkmale der Spannung in 6ffentlichen (/A3L7E /) i#AME 3£ H514) 2020
11 A%AT
https://www.beuth.de/de/norm/din-en-50160/327353625
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X 5-15 AfREERABREEHFOH
HFT: WALCHERI Wirkungsweise von Langsregler / Netzregler / RONT |
https://www.walcher.com/de/produkte/energieuebertragung/netzregler—laengsregler.html
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2T R4 YV ELXHIMNERHS  VDE-AR-N 4100 Anwendungsregel:2019-04 “Technical rules for the
connection and operation of customer installations to the low voltage network (TAR low
voltage)” 2019-04
https://www.vde-verlag.de/standards/0100514/vde-ar-n-4100-anwendungsregel-2019-04.htm]l

28 VDE FNN [Erster Meilenstein bei Unsymmetrie-Studie: Durchblick im zukiinftigen
Netzbetrieb (FERFFRIEFIA DO HIAIFER < FERORHTE~DIFAEL) | (202047 H 6 H)
https://www.vde.com/de/fnn/aktuelles/2020-07-06-metastudie
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HAT: Gridradarl Echtzeit-Verlauf der Netzfrequenz |
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30 RN W IEBLEEL/AE D TMerkblatt Ladestationen fiir Elektroautos - Wohngebdude (V —7 L v
@ﬂﬁﬁﬁ@i’ﬁﬂﬂt - fEENT) LD TREREEIX, Av— M A—F—F— | '71/(/\
RIREHGE, TRV —E AT L E ORFSE  HERETR & ORRBEINBRE 2 EMTE H L5

V 7 Y = T RFHREN ERGE L2 U B0 DD,
https://www.kfw.de/PDF/Download-Center/F%C3%B6rderprogramme-(Inlandsf%C3%B6rderun
2)/PDF-Dokumente/6000004534 M 440 Ladestationen Elektroautos.PDF

31 A Y SALDE St Lichtblick (X, i+ I EI ORFEEZ AT 5 V2G VPP AT TH 5,
Wirtschafts Woche [E-Autos statt Atomkraftwerk: Lichtblick will virtuelles Mega-Kraftwerk
bauen von Martin Seiwert] (2022 4 2 H)
https!//www.wiwo.de/unternehmen/energie/podcast-high-voltage-e-autos-statt-atomkraftwerk-1i
chtblick-will-virtuelles-mega-kraftwerk-bauen/28052120.html

32 FCR= Frequency Containment Reserve, aFRR= automatic Frequency Restoration Reserve,
mFRR= manual Frequency Restoration Reserve

39



https://www.kfw.de/PDF/Download-Center/F%C3%B6rderprogramme-(Inlandsf%C3%B6rderung)/PDF-Dokumente/6000004534_M_440_Ladestationen_Elektroautos.PDF
https://www.kfw.de/PDF/Download-Center/F%C3%B6rderprogramme-(Inlandsf%C3%B6rderung)/PDF-Dokumente/6000004534_M_440_Ladestationen_Elektroautos.PDF
https://www.wiwo.de/unternehmen/energie/podcast-high-voltage-e-autos-statt-atomkraftwerk-lichtblick-will-virtuelles-mega-kraftwerk-bauen/28052120.html
https://www.wiwo.de/unternehmen/energie/podcast-high-voltage-e-autos-statt-atomkraftwerk-lichtblick-will-virtuelles-mega-kraftwerk-bauen/28052120.html

A

AINVTIA

IhTna,
ENTSO-E (%, 1BMME T ORE & kA4 223k &2

FLTWD (¥ 5-18), —fil& LT,

Bk (2020 42) & EMESME T L7z 2030 O S TO 3GW BIELOFEE IEIZ X 2 E
EENOSHHE R A 5-19 12771, 2020 FEIZ TP EREBAR T =28 0.1Hz/s 720 . F 0%

EFUTEFRIRIBICE D, 2030 4 IAIE AR T 50335 THE R L TERR

‘b

ElIZE D, Z

RIAT

ZCORRIE, A= (Rate of Change of Frequency : RoCoF) 7% 0.5Hz/s LA F T
UL, EEMOLEIIHERF S D03, 1Ha/s 2 25 G IITEEMBIRET 5L LT D,

System
extension

Weather
Phenomena

Large power
flows

Market rules not
in line with
operation
conditions

Decommission

Decrease of Inverter Based :
: ) : +  of Rotating
Inertia Generation Mo
RoCoF Short Circuit Power reduction:
Over/under shoot

Deterministic
g frequency
deviations

Load behavior

Interarea

o Oscillations

X 5-18 &M AIZE89 5+EE

H 7 : ENTSO-ElInertia and Rate of Change of Frequency (RoCoF)
https://eepublicdownloads.azureedge.net/clean—documents/SOC%20documents/Inertia%20and%20RoCoF v17_clean.pdf

« Impact on selectivity and correctness of Protection trips
« Impedance seen by Generators increase
* Increase of Commutation Failures on HVDC
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X 5-19 BHENEARBEDDLRELAD
HFfr: ENTSO-ElInertia and Rate of Change of Frequency (RoCoF)
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https://eepublicdownloads.azureedge.net/clean—documents/SOC%20documents/Inertia%20and%20RoCoF v17_clean.pdf
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https://eepublicdownloads.azureedge.net/clean-documents/SOC%20documents/Inertia%20and%20RoCoF_v17_clean.pdf
https://eepublicdownloads.azureedge.net/clean-documents/SOC%20documents/Inertia%20and%20RoCoF_v17_clean.pdf
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Requirements for Generators (FEMIZEIT 5
Fv hU—27 a— Ngiff) 33
Demand Connection Code (FEE (2RI 5 %
vy hU—27a—F)
ngh Voltage Direct Current Connections (/&%
Bl oy hUY—27a—R) 3 %
*ﬁfﬁ@gﬁi 1 EU LT 7223, [JH L
TEABLT D Z LIEATHE
EogEBEREofF$torzd, —EOD
[Tmplementation Guidance Documents (IGD) ]

INFEATH 7256

VAT LNERTARTA X | - BINZEESHAI (EU) 2017/1485 (A7 LEH T
2 %t A RT7A42) 37T, A=Y 7 (Symcronous

Area:SA) 30 TSO 1%, [FKIEMES ) ORREDLE
HEZfet L, EMMICRET Z &2 HE
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33

34

35

36

37

38

ENTSO-E [Requirements for Generators|

https://preview.entsoe.eu/network codes/rfg/

ENTSO-E Demand Connection Code |

https://www.entsoe.eu/network codes/dcc/

ENTSO-E [High Voltage Direct Current Connections |

https://www.entsoe.eu/network codes/hvde/

ENTSO-E [CNC - Implementation Guidance Documents |

https!//www.entsoe.eu/network_ codes/cnc/cnc-igds/

European Union Commission Regulation (EU) 2017/1485 of 2 August 2017 establishing a
guideline on electricity transmission system operation |

https://eur-lex.europa.eu/legal-content/ EN/TXT/?uri=CELEX%3A32017R1485
Continental Europe SA. Great Britain SA, Nordic SA
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https://preview.entsoe.eu/network_codes/rfg/
https://www.entsoe.eu/network_codes/dcc/
https://www.entsoe.eu/network_codes/hvdc/
https://www.entsoe.eu/network_codes/cnc/cnc-igds/
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32017R1485

2) 7Ny Ra—RIZLDki
ZToZ7 Yy Fa—F BEEEICET 2%y bU—7 a— e (RfG) 1&, BINKAY

(COMMISSION REGULATION (EU) 2016/631) |

IS X FOEGITE LV~ TIThi

Hl20, SHICKENTA RTA4 U EREL TV D, BINSEOARZELEOE AR EZ K 5-20
2. RAYTORTY vy Ka— KoL F7A4 AR EFER 59, F 59177,

B 5-20 JYyRa—RIRE#ICEAT SRV T—I2—FEHIOEFIHIFEHARFA LK
HAT: SEBENIYER

K 5-9 FAVIZHEITFTET VY- T REBRICET 5/ T—I3—FEH IOH (RS54

i\Tatlonal . IDgsmaeit English title Year
mplementation number
' VDE-AR-N Technipal rules for . the cqnnection and
TAR Niederspannung 4100 operation of customer installations to the low | 2019
voltage network (TAR low voltage)
Erzeugungsanlagen am | VDE-AR-N | Generators connected to the low-voltage 2018
Niederspannungsnetz 4105 distribution network
VDE-AR-N Technical requirements for the connection and
TAR Mittelspannung 4110 operation of customer installations to the | 2018
medium voltage network (TAR medium voltage)
VDE-AR-N Technical requirements for the connection a_nd
TAR Hochspannung 4120 operation of customer installations to the high | 2018
voltage network (TAR high voltage)
VDE-AR-N Technical requirements for the connection and
TAR Hoéchstspannung 4130 operation of customer installations to the extra | 2018
high voltage network (TAR extra high voltage)

% 5-10 KAY VDE-AR(TAR Niederspannung)d)ﬁ’f (N EONEGE R

AR EIE )Y 50Hz 725 200mHz LA E i L 7=

fLIZEBR L 7227 UE e 6720

50.2Hz~51.56Hz O : 3E L A7 LA RNE

HEAG 2 3R L 22l uidZe B 720

51.5Hz DA : HEL AT LAxZRFEN LU0 BES L7207 5 7en
49.8Hz LA FDGE « EV AT NI 12BN S E72F ud7e 6720

B AT DIRRE R D2

HFfr: VDEIMVDE-AR-N 4100 Anwendungsregel:2019-04 Technical rules for the connection and operation of customer
installations to the low voltage network (TAR low voltage) ]
https://www.vde—verlag.de/standards/0100514/vde—ar-n—-4100-anwendungsregel-2019-04.html

42



https://www.vde-verlag.de/standards/0100514/vde-ar-n-4100-anwendungsregel-2019-04.html

3) VAT LEANARTANZLDXT I
VAT LERTA KT A NERT D TRARENET ) OREDOMEMICE L TIX, 2019 4
(RN TSO 12 K » THREA TN, BURTIZZDOEROMLEIT RV E LTWD,
BRI Y 7 DO—>TH 5 Nordic SA Tlx, Hx DIEHEDO Y T IVZ A LERT AT A
ZRWT, BEMOET T 3 LX— (BN 2#EL 0D (X 521, 5-22),

2404
220 '\J
2004
180

160+
140
1204
1004
80+
60+
404
204
0r ' v v . v v v v 1 v v r ' v '
3. 33 53 73 93 M3 133 153 173 193 213 233 253 273 293 313

Name linis i Average

o Inertia 54 258 222 GWs

X 5-21 Nordic SA [ZHTAHEMENDHETFE (2022 F£2 A1 H~28 H)

H 7 : FINGRID  Inertia of the Nordic power system]
https://www.fingrid.fi/en/electricity—market/electricity—market—information/InertiaofNordicpowersystem/

7 S
POH) . TASE
2

POH]. 400kV TASE
St

P: 1388 MW ?
184 : 1019 Mw? :

5-22 Nordic SA IZHTHEM N DOHE (LEREETO A1)
H P : ENTSO-El Future system inertial
https://www.entsoe.eu/Documents/Publications/SOC/Nordic/Nordic_report_Future_System_Inertia.pdf

39 ENTSO-E [System Operation Guideline: 3rd stakeholder workshop on dynamic stability

assessment and studies on minimum required inertia] (201945 A 15 H)

https://www.entsoe.eu/events/2019/05/15/system-operation-guideline-3rd-stakeholder-workshop
-on-dynamic-stability-assessment-and-studies-on-minimum-required-inertia/
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https://www.fingrid.fi/en/electricity-market/electricity-market-information/InertiaofNordicpowersystem/
https://www.entsoe.eu/Documents/Publications/SOC/Nordic/Nordic_report_Future_System_Inertia.pdf
https://www.entsoe.eu/events/2019/05/15/system-operation-guideline-3rd-stakeholder-workshop-on-dynamic-stability-assessment-and-studies-on-minimum-required-inertia/
https://www.entsoe.eu/events/2019/05/15/system-operation-guideline-3rd-stakeholder-workshop-on-dynamic-stability-assessment-and-studies-on-minimum-required-inertia/

4) AABRIHIE L L D%

AR T, BIAEREL =y b, =X —AEdEE (FEM) . HIE AT A A 2R
— X DA EDOE TR I, RPEOBXNEEZ Y I —a 352 LT, BiFD
Tl W xRt T 56D Th D, FERDOEH =R LFX—DRb VD IZHEEMZFHAT 2, HIH
LR & R EE 2 Bl L TRIBPEEROEXNEI 2/ L. 2l S0V TAa
VN—= SR EIRE I AT S,

, IGBT- power module

DC intermed. I \E’ Fllter choke
circuit )
unrn iy

TN —

J 1

l-o!l

Two-point controller for phase currents  Process control

X 5-23 {RIEFEEAMED A A—

HFf : Beck, H—P.; Hesse, R.:[Virtual Synchronous Machine] IEEE 9% International Conference on Electrical Power
Quality and Utilisation (EPQU 2007), S. 1-6
https://scirp.org/reference/referencespapers.aspx?referenceid=2011325

5) TuruFRearT o —|Z L H%G

REL—EUMHEVEESNTZT A FREBOFRMIRERIZ, o fx - avrod
—E L THERTZ2ZENTE D90, 2k, BEITL2VD, EE= X =70 8RET 54
DTHDH, KINFEEHTHIUX, R/NARCHEEET 2 Z & THEHMEZRIETE S, HHlICko
TIIBELL SN REITRMEBHHTE 5,

PR TIE, KIIEEFOEKHKELZ 7o) A - zy?yﬁ—kbfﬁﬁbfwé
W, EHOAR Y MIEIMEWERE] (B R B3RET, REOEMEIMRVEER) 12, E
HENEEILTEDL AV v M3 H DL, ofITIE, KA Y OE ﬁT&)T%émmmW%
Amprion®73, STTREFTOREME v r7ut R - arFoh—|ZdELTW5D,

40  ENTSO-E [System dynamic and operational challenges] (2020 4 11 A)
https://eepublicdownloads.blob.core.windows.net/public-cdn-container/tyndp-documents/IoSN2
020/200810 ToSN2020 Systemdynamicandoperationalchallenges.pdf

41 ENTSO-E [1st DSA Stakeholder Workshop] (201845 H 23 H)
https://eepublicdownloads.entsoe.eu/clean-documents/events/2018/180523 DSA SH Workshop-
Joint_presentation with conclusions.pdf

42 Tennet [ TenneT gestaltet die Energiewende in Bayern: 360 Tonnen schwerer Generator erreicht
Umspannwerk Bergrheinfeld West| (201548 A 12 H)
https!//www.tennet.eu/de/news/news/tennet-gestaltet-die-energiewende-in-bayern-360-tonnen-s
chwerer-generator-erreicht-umspannwerk-berg/

43 Amprion [GENERATOR WIRD ZUM MOTOR] (201242 A 24 H)
https://www.amprion.net/Presse/Presse-Detailseite 2667.html
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https://scirp.org/reference/referencespapers.aspx?referenceid=2011325
https://eepublicdownloads.blob.core.windows.net/public-cdn-container/tyndp-documents/IoSN2020/200810_IoSN2020_Systemdynamicandoperationalchallenges.pdf
https://eepublicdownloads.blob.core.windows.net/public-cdn-container/tyndp-documents/IoSN2020/200810_IoSN2020_Systemdynamicandoperationalchallenges.pdf
https://eepublicdownloads.entsoe.eu/clean-documents/events/2018/180523_DSA_SH_Workshop-Joint_presentation_with_conclusions.pdf
https://eepublicdownloads.entsoe.eu/clean-documents/events/2018/180523_DSA_SH_Workshop-Joint_presentation_with_conclusions.pdf
https://www.tennet.eu/de/news/news/tennet-gestaltet-die-energiewende-in-bayern-360-tonnen-schwerer-generator-erreicht-umspannwerk-berg/
https://www.tennet.eu/de/news/news/tennet-gestaltet-die-energiewende-in-bayern-360-tonnen-schwerer-generator-erreicht-umspannwerk-berg/
https://www.amprion.net/Presse/Presse-Detailseite_2667.html

6) [HEEEM OB REIZED %G
BARM= Y THNORERLEHEEDOT N7 AL, @EEEE (HVDC) (2L - T,
FHEICEN /B TE 5, WA CREBEELR) 121X, BAEHE (EPC) 12XV sk
(ZEREE (- A) B1TH 2N TE D, HVDC 8eiciinNy —= L7 fr=7 R &
I N—ZRER &I, FEFISREH N OFIRIIE T H 2 E B ARETH D,
V%%A@Tfﬁ@ﬁ?i]ﬂmc%mmt BAHEIC L > TZhZfBIHT Z LN TE
o A A FERmT D Y — (EE, BN, EHELAR MW/s %) ITI3ZER b0
ﬁﬁéﬂfw

x® 5-11 BARIEERET HHH—DH

EPC Frequency trigger [Hz] Capacity [MW] Ramp rate [MW/s] | Time delay [s]
1 49.6 100 100 0.5
2 495 100 100 0.5
3 49.4 100 100 0.5

H{FF :ENTSO-El1st DSA Stakeholder Workshop ] (2018 £ 5 B 23 H)
https://eepublicdownloads.entsoe.eu/clean—documents/events/2018/180523_ DSA_SH_Workshop—Joint_prese
ntation_with_conclusions.pdf

7) %ﬁ@ﬁﬁﬁ%@ﬂD

I EE UG (FFR) 1%, MBS DMEROKFEE SIS T 2 %6 —E A TH Y | LRk,
?4N§VF\ﬁETﬂ%éhfw6%

AEERRHE Tid FRR 28 2020 42 5 HIZEA S LTWA45 (X 5-24), TSO (% FFR —E X
ZENTY CTMET 5 (BT 2 T EANEE 2 R 2 0ERH D), FRR —E
AL, UTFTOWTIEBRT L2 LN TE D,

49.7Hz T 1.3 P LANIC L E)
49.6Hz T 1.0 HLINIZELH)
49.5Hz T 0.7 P LAPNIZEE)

FTTANT 2 RTIE 2018 4E702 5 RoCoF B D72 OIZ FFR h—E XA ZEA LTI Y 6,
#[E X Dynamic Containment] &5 FFR & ROV — B ZDE A STV D47,

4 ENTSO-E, Nordic Analysis Group (NAG) Requirement for minimum inertia in the Nordic
power system] (202146 A 15 H)
https://www.epressi.com/media/userfiles/151043/1634122821/requirement-for-minimum-inertia
-in-the-nordic-power-system.pdf

4  FINGRID [Fast Frequency Reserve]
https://www.fingrid.fi/en/electricity-market/reserves and balancing/fast-frequency-reserve/

46 ASSET [Penetration of renewables and reduction of synchronous inertia in the European power
system: analysis and solutions |
https://asset-ec.eu/wp-content/uploads/2018/12/EC_EUES 4NT 0631748 000 01 NTE.pdf

47 National Grid ESO [Dynamic Containment] (202041 A)
https://www.nationalgrideso.com/document/165496/download
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https://eepublicdownloads.entsoe.eu/clean-documents/events/2018/180523_DSA_SH_Workshop-Joint_presentation_with_conclusions.pdf
https://eepublicdownloads.entsoe.eu/clean-documents/events/2018/180523_DSA_SH_Workshop-Joint_presentation_with_conclusions.pdf
https://www.epressi.com/media/userfiles/151043/1634122821/requirement-for-minimum-inertia-in-the-nordic-power-system.pdf
https://www.epressi.com/media/userfiles/151043/1634122821/requirement-for-minimum-inertia-in-the-nordic-power-system.pdf
https://www.fingrid.fi/en/electricity-market/reserves_and_balancing/fast-frequency-reserve/
https://asset-ec.eu/wp-content/uploads/2018/12/EC_EUES_4NT_0631748_000_01_NTE.pdf
https://www.nationalgrideso.com/document/165496/download
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B 5-24 JLEXRAEICHITSH FRREIDGEDIKR (FEF571E2 A 20 B 4 BOKR)
H 7T : FINGRIDI Fast Frequency Reserve ]
https://www.fingrid.fi/en/electricity—-market/electricity—market—information/reserve—market—information/fast—frequency—reserve/

8) 1EM:IDBINZEDRIE

TEMEINEL, RO LD i T+ 2 Z LB TE D,
TIABRA =)
BURSED & 0 | EREBGHEE, 27 MMEMES R, EE - BOE DR L 527 Y v R
ZERIRED Y v R —E X &R LN TE D,
JE\ )58 EE
R EOIHERIIEREELZ AT LH0OT, BEDELTHHAT N TED, L
LHEHAIC Ko T, B8R b LA 2 A[REMEN H D | [EENLEETH 548,

X 5-25 BIENERYT ETFAHRA—ILDH
HFfr: Siemens Energyl Siemens Energy’ s grid stabilizer technology to help Irish grid exceed renewables penetration limit |
https.//press.siemens—energy.com/global/en/pressrelease/siemens—energys—grid-stabilizer—technology—help-irish—grid—exceed-renewables

48 Fraunhofer IEE [Forschungs-Projekte GridLoads] (201749 A 1 H~20204-2 A 29 H)
https://www.iee.fraunhofer.de/de/projekte/suche/laufende/gridloads.html
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https://www.fingrid.fi/en/electricity-market/electricity-market-information/reserve-market-information/fast-frequency-reserve/
https://press.siemens-energy.com/global/en/pressrelease/siemens-energys-grid-stabilizer-technology-help-irish-grid-exceed-renewables
https://www.iee.fraunhofer.de/de/projekte/suche/laufende/gridloads.html
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HiFT: BDEW Bundesverband der Energie— und Wasserwirtschaft e. V. Die Digitale EnEergiewirtschaft]
https://www.bdew.de/media/documents/Pub_20160501_Digitale—Energiewirtschaft.pdf

2 7Yy NFFr=v7LEElt

ICT (fEHdfEEN) Z7EM L CRHEDOFERE - filf - R a mEb+ 52 & T, B8 -
MEFF = 2 b 2T & | BIFRIEOF AR 2 Rib S, A > 7 7 ~OBNKE bRt (5
ME) THZENRTEDLHLIIIRD,

F#lZ Power-to-X (RFIFE) TOKFELE) O LI, BRI A 7 T %l - feid
LSV THERT D Z ENAMRRICAR D, £ TSO BN Y T AH A MRHEIERESD Z LN TE
AU, BELREBSCEAMORIE L0 EMICFHETE ., RN REHE LD ENTED
£ b,

R4 TSO @ Tennet I%, K& « [URSMFLIE L2 Y TV Z A L TOE)RIEER EHE
EEITH>TW\5D,

8) 7V vy FEH - Hil@#E
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https://www.bdew.de/media/documents/Pub_20160501_Digitale-Energiewirtschaft.pdf

10% CHIEMEZRLET T 0 TH DL LML B DY, TV F MLy, T—F~A
= TR Al OBT &Y 272 E L CTFAREICRIHTE 5,

Points of measurement Communication State estimator
Autarchic measurement of Various technologies Periodic real-
relevant parameters Over the air: GSM, GPRS, time evaluation
Sensors for each phase UMTS, LTE, 5G, Tetra B T TR 66
Timely synchronized Via cable: conventional, fibre likely grid stetus
Measurement at consumer, optic Further inputs:
generator or cable distributor Various data protocols Grid topalogy
Potentially future Smart Meter Different data rates, reliabilities,
compatible ping, coverage

5-26 TIUZRIIALIZKDTVIRER-FIFDA A—2

HAf: % LBST

(4) BEV ¢ @iﬁ%

EV EICIFTD2L< & RPIERDPLIEICR D, FEMZ2H#EZ Bz, IS015118 (Road
vehicles — Vehicle to grid communication interface) 23 EH HIL TV 5, ZAVITHLE &
EIEE & OWGMBEEZED TR Y . L0 M WRERE SRR COBBLN AHEIC /R D,

ISO 15118 ° EEBUS' % % = & T, PVENC XL 2 KB, AT 5% # Y
AREIC 72D (R4 Tlid, 12kVA DL RO FREIEEICIL, TSO o OHIHO IO DA 52—
T —AEFFOZ ENERINTND) 52,

(B) Avw—FRA—HF—

Av—hA—=H—IZLo>T, HAEELEEIL, ENHEES PV VAT ARENLOE
Lm%ioﬁmbﬁﬁb BIZIZHLWEET 7 OREEZZITHELTED, TR~
— b A =& —1%, EIMEOAHEHE FIEEIC L, ﬁﬁ%ﬁ%mﬁk#é LHTED,

B;kd\l\lf“z;t;<<7~ FA=Z—=DERPIEE D DDOH D, BMNIZE T HA~Y— M A—F—8 Kk
W ZERT, BITLTOWDEDIET A F=7 (2017 42 98%LL L), 74T F (2013 4E
IZIEIE 100%) . A & U 7 (2011 4EIT 95%) . A4 (2018 4EIT 100%) . A ™7 =—F + (2009
FITIFFE 100%) E7e>TW5D,

49 RA R - K lER#EE [Netze und Netzausbau Gutachten Digitalisierung der
Energiewende Topthema 2] (20194F 8 H 28 H)
https://www.bmwi.de/Redaktion/DE/Publikationen/Studien/digitalisierung-der-energiewende-t
hema-2.html

50 IS0 15118-1:2019 Road vehicles — Vehicle to grid communication interface — Part 1: General
information and use-case definition
https://www.iso.org/standard/69113.html

51 https://www.eebus.org/

52 kAU, TEC 61850-8-X ik 2MEH < b T &,
https://webdesk.jsa.or.jp/books/W11M0090/index/?bunsyo_id=IEC+61850-8-1+Ed.+2.1%3A2020
https//webdesk.jsa.or.jp/books/W11M0090/index/?bunsyo_1d=IEC%2061850-8-2%20Ed.%201.0:2018
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https://www.bmwi.de/Redaktion/DE/Publikationen/Studien/digitalisierung-der-energiewende-thema-2.html
https://www.bmwi.de/Redaktion/DE/Publikationen/Studien/digitalisierung-der-energiewende-thema-2.html
https://www.iso.org/standard/69113.html
https://www.eebus.org/
https://webdesk.jsa.or.jp/books/W11M0090/index/?bunsyo_id=IEC+61850-8-1+Ed.+2.1%3A2020
https://webdesk.jsa.or.jp/books/W11M0090/index/?bunsyo_id=IEC%2061850-8-2%20Ed.%201.0:2018

W <2020
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B 2021 -2025

W 2026 - 2030

W > 2030 or undefined

&

K 5-27 BRI THRAI—bA—2—DERIKR
H 7T : European Commission:I Benchmarking smart metering deployment in the EU-28] (2019 £)
https://op.europa.eu/en/publication—detail/—/publication/b397ef73-698f-11ea—b735-01aa75ed71a1/language—en?WT.m
c_id=Searchresult&WT .ria_c=37085&WT .ria_f=3608&WT .ria_ev=search
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LT b, EOMOT — X IE HEFOPRHNRFERB NS DEEIZOREENARETH 5,

3) TUNURULY
EEMOESE ERE. BHSREN 1 HIIHE SN TUIR LR, T XTOT — X #FE A
PREEL DD, REBRIIA—T o THLIZENNETH D,

53 The European Union Agency for Cybersecurity
https://www.enisa.europa.eu/

54 BearingPoint [Risk of cyber security attacks on smart grid |
https://www.bearingpoint.com/fr-fr/notre-succes/blogs/energie/risk-of-cyber-security-attacks-on-

smart-grid/
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6-1
6-1

MI DT CTEBINDFHDFERINE
MI :J—z“w—a)aem

-1 MIENRNYEEEREMESED-H. SR 10 FDIV)—VIRILF—DA/R—3 %

HeHE
(2021 &6 A 2R)

(1)

)

B

23 rEHOBF (7 V) —2 s 2RV F— f ) X—2 g VOAKEEED 90% L Ex LEH D)
BB 10FERTY V= R VX —Z LMD T VT 7T 4 7T D701, 672

HATE A KIR LT,
Mission Innovation 2.0 I%, 2030 #F TIZZi72 7 V—> 2 Rf X —V J 2 —T 5 >
BT 5720, 7 ) =2k X —0D R&D « EIE~DOEE ZEET D2 0DA
R—=T a3 D105 — KT 5,
WA ZIZE SIS 2T A, M. KFED3HODI viar b, FEOERE KK
BIODTa—NLVT Ty KT F—h (£ oA b, BEB. A Fax—T3)
DOHEFEIT

Mission Innovation 2.0 THE I L7z FF (22 » E+EC)

R DL < OBFCRENE LR KEHIES Ry b - Br « =X vy g VERIZAT
Taly b5, 4/ X_X—=2a VOREMETIINE T EICHEETRATH D, N
B E DRI, BFOT X TOE®IZ X =03, ZO 10FEM T2 X MNEFHOHDH T ) —
VIERNANF =V a—va NIT VAT HENEND D,

2030 £ £ TOXME « =V F—BEEZZERT D720, FEIZVNICT U =z F
—HCr V- X —k s ¥ — O3 & i béb%ﬁﬁbkfl%4/m~v5
VRNAY A ] BRETDHIELICHAE L,

Innovating to
Net Zero Summit

Together for Mi 2.0

';} ﬂﬂﬂ ﬁﬁ @) ssion

CEMI12/MI'6
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(8) Mission Innovation 2.0 DI v a v
Iy va VI EOBINFNY — F L. BUF & RFEFFI 238 L THEMT 5,

Green Powered Future (FEH, A Z V7, FEEMBY —F)
2030 HFFE TIZ, SRR HIBESCRBETOEN VAT AZBWT, BHMIRENE L,
BRCLVIV Y MNRENVAT LRI LICE £, &K 100% OLEMEF =% (A
N, KBt ZWRICHE SEDHHEREEZIT O,
Clean Hydrogen (A—X 7 V7, FVU, EEH, XKE, BRMNEEGHY—F)
2030 FETIZ=Y R2—XTOKFEIAR M 2K FUkg IR L, 7 U —2KFE (T
U—rKE, TN—IKFE) BaR SN ERDZ L2 BT, KBEEM ORI
ZHN S, KFERLE - BT - SO HB2EICE 1T 5 Hydrogen Valley #4072 < & %
100 2 FrEpAd 2,
Zero Emission Shipping (7 ~—27 . K[E. /L7 = —_ Global Maritime Forum.
Maersk McKinney Moller Center for Zero Carbon Shipping)
2030 £ F TICHROBENATICENT, Er=Ivva Ve (FU—rKkE T
VEZT, AKX —)) THATT DO =7 207 b 5% ET 5,
Innovation Platform
A ) R_XR—v a3 COEBER, HREa IR L —ra roifb, BEFE A ) X—
ey Fa—P—L@FhEITH> LT LW =z xF—Y ) a—g
N HEEER LS D,

(KT 74 —bD—BELT, AV NFA v FaX—F—DFy hT—7 D
FLD 7= D Mission Innovation CleanTechExchange %#.5 Eif %)
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6-1-2  Green Powered Future Mission D A& iRE

(2021 £ 6 A 28 H)

(1)

)

3)

4

(5)

B
MI HFH¥%E1X. Green Powered Future Mission @ Mission Director T& % Luciano

Martini (Director of the T&D Technologies Department, RSE) (ZF ¥ >~ hTA & E
a—%&1To7,

Green Powered Future Mission DRI 2 R X EBRH 1 S NERDH 2
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TZEE, &mK100%DEHEFZREZNRITHET HZ & TH D,
BMOENZOREZENRT 5 Z LT TE W), BERA— M=y y Ao,
SJeiEE LR EEOW G T vy a VESRICERKT 5,

Green Powered Future Mission 3 BiEXER L72ima. 2030 FEOMHFIIE S 225002
REENHEIZBIT 2B = T IR E L, MROMRFLEEDZERIZKELSH
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EDRRETH T,

LSO v a OEEIA»?
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(1)
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3

B
MI Innovation Platform (£ 6 H 2 H ® Innovating to NewZero ¥ I v h CH#E Ii7z,

MI % 17 =— XDRIENTHE-IZ, MI Innovation Platform (XA T % FEj

INSIGHTS : 1 / X—y g VORI AHER L., A/ X— 3 URY — 0z
HWT D702, HETRANR Mg YA &gt
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Y N—[DW 1B AT A T = X L Ok
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i
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6-1-4 FEYITY) =2 IRILF—HEOBRFEIMED -8 D EREEE |
(2021 &£ 7 A 13 8)

(1) Materials for Energy (M4E) o HH#)
7V =V ZFAX =D A D 50~80% I EHZH KT D,
Materials for Energy (M4E) %, MI Innovation Platform @@ LW \EFRA =27 7 «
7, HOEMEIBRIE 2B U C ML &K% 7 0 Al v T 4 VT HNCSAET . HERERIE R
AV EBTH,

(2) M4E OB : #EIBERIMETT v b7+ —2 (MAP)
M4E & L T DDA =T T 4 7
[ 77 #] Centre for Accelerated Materials Discovery and Innovation (CAMDI) :
T FBEFSEERLS E LT 7000 7 RV & T Ttk
[ K> « 7+ 4] German-Canadian Materials Acceleration Centre (GC-MAC)
[BkJH] Autonomous Discovery of Advanced Materials (ADAM)
[¥XJN] Storage Research Infrastructure EcoSystem (StoRIES)
[FkJ] Battery Interface Genome-Materials Acceleration Platform (BIG-MAP)
MA4E 1% THEBERINE~Z ~ 7 +—2 (MAP : Materials Acceleration Platform) |

Zi U CEMT 5,
Al, A~v—h--vR7T 47 A, mHEa B Robotic Automation
—7 g7 (MBEERED ZIEH L. Fib ek Ok Synthesis (F————>{Charact

o

%, OCUS. /A ok, = H L ¥ —RiE, = 3@
xR AT 5 (HM),
BIAE, 14 (Project Ada, Matterlab)., KA \ ji
¥ (Amandal). #[E (MIF), KX[E (ARES, \_—_I
Lego Chemistry) 7% MAP Z3&EL C\5, £ 1 -
7o FHZTIE 3D 7V b, il - RIS High Performance AlMachine

Computing Learning

TLOHBMAP ZE L TR0 A oA Z Y
7 TH MAP B INDTETH D,
BRI = 2 V=327 74 7 > A (EERA : European Energy Research Alliance) (%,
(A ) _X—=2a Db )vX—4EH (EMA4I ;. Energy Materials for Innovation)
EMRT DT —T v a y T EERT,
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6-1-5 FEYIIH) = IRIILF—-4/R—30D 10 F |
(2021 £ 7 A 19 A)

(1) #=
IEA 12 X AIEEHEAT,

Q2 Z7V—r s ZFXNF— - ) R—Va VOEEMH

IEA @ [Net Zero by 2050 55D Tk, *v h-EBr - =3I v ar %
ERTAEOIE, 7Y =2 s TR — o ) R_R—T g UMD TEHET
oY, 2060 FEOHIKEDIFITH A, BIEILE 2 EFEBPEICH 2 HIFIZ &
HELTWD,

ZOI0ENEETH L0, +oRERN AL TV, 2030 4 F TITK S ——
900 & KV OAMEENVEL N, BETTFRAL SN TS DITK 250 (B N [
JNZT E720, IRA @ TWorld Energy Investment 2021 36178 — K&,
Bl oo ORET, FEMOTSHRAPENLTND S L TV D,

(3) IEA OiEE)
IEA [ZHFED 30 DINREZHEZ T, MEA < B rL X —mFJEBR s & 3 L T & 72,
IEA /% Mission Innovation &##EL T\, —fl& LT, V—7 3 v~ [Working
together to enhance global energy RD&D data collection] ZBifEL7= (£ 6-1),

& 6-1 IEA-MITWorking together to enhance global energy RD&D data collection | D75
Setting the scene from the IEA.

Switzerland: Data collection of the Swiss energy research statistics.

Canada: Energy RD&D data collection process knowledge sharing.

Lithuania: On the path to establishing a RD&D data collection system in
Lithuania. First steps.

Brazil: Working together to enhance public RD&D data collection, the Brazilian
case.

France: Update of France energy public RD&D statistics taling into account ITER

fundings.

Germany: Mapping Germany's energy RD&D expenditures to the IEA.

H 7 - IEAT Working together to enhance global energy RD&D data collection |
https://www.iea.org/events/working—together—to—enhance—global-energy—rd-and-d-data—collection

55 https//www.lea.org/reports/net-zero-by-2050
56 https://www.lea.org/reports/world-energy-investment-2021
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(2021 £7 A 20 H)

(1) =
IRENA |2 X % [Tracking the Impacts of Innovation: Offshore wind as a case study |
DT,

Q) FT—FR— gy
IRENA (&, F= iR OEIRILZ FHET 2720 D5tk S & | W

RPN I (Horlzon 2020) DELHRMEZ T TR L, —OHERT. |

FPIIE LRI ELHIE LTS L2, o fr = R8I & 8 H AT

Hb?&)éo

TBIRENA

(3) ¥ ERAREICKIT HIHEHEE
FHMFEER AT 30 DFRIENOER S AL, LLFD 32D H T T —IZnHEhd
A /) _X—3 g a3 A7 A (innovation ecosystem) :
HROA ) _N—a VIR A T =X 5, IR, MBOEE, BFSEBRFE ) &
FiliEE (technology progress) :
a2 MERL, PEREm B EEER E
%% (market formation) :
Ui« —E 202ERIb, EFRIEE - BLE iy

30+ Indicators 7 Sub-categories

Innovation ecosystem 1 Technology progress Market formation 3
an active, growing and Continual improvements in technology Agrowing and broadening
broadening innovation inthe form of declining costs, market moving towards
ecosystem improving technology performance and maturity

a widening range of sol

+ Totalinstibed cigicty
+ Totalaikity geerati

+ Slartu

+ Sheneal dectcty gmessled by bechnology in
The enesgy ML

ofinssaliticns

zz

E& IRENA

6-1 FELRAAREBEICHITHFHEIEE 3 dDDATI)—
Hi 7 : IRENAT Tracking the Impacts of Innovation: Offshore wind as a case study ]
https://irena.org/publications/2021/Jun/Impact—of-Innovation—Offshore-wind—case—study
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« FEERIZ LA — b Tracking the Impacts of Innovation: Offshore wind as a case study |
ELTHELTNDIED, AV 73T T7T7 47 ATHRIALTND (K 6-2),

- BIfE IRENA |X, AHEMmARA 2B R EWICH L, = 2 MAR & S B o Btk %
T LTS, ORI 2021 FRKITHRTIE,

Infemationol Renewoble Energy Agency Scientitc publications for offshece wind

@@ IRE NA e R e M = ®®IRENA

Tracking the impacts of innovation:
Offshore wind as a case study

RD&D Collaboration and internal
events

; M

Tears e 04
S et o e e e e ST

OVﬂ‘(VlEW |3 1 S 6 ‘ﬁ |RENA % |RENA
................. shore wind tarms .,
W /\/\ stalled b foundatin types and
o ety o o 3
Totat nsatied cost and capacly factor Capacity tactor o fshore wind arms F— =
& z CEEEr
o L i 2 -
Yors e | Tor e o
OVERVIEW 5 p : O T® IRENA
atled capacty for ofshore wind Standards fo afshere wind Regstered trademarks o ofshore wind
5 III.IIIIII i
ity generates by Start-ups for efshore wind

. 6-2 rTracklng the Impacts of Innovation: Offshore wind as a case studyJO)

AV ITHT Z5T499 ATDEBN
H 7 : IRENAT Tracking the Impacts of Innovation: Offshore wind as a case study |¥ W 1/h—
https://www.irena.org/publications/2021/Jun/Impact—of-Innovation—Offshore-wind—case—study
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(2021 #£8 A 10 A)

(1) =
Mission Innovation Platform (Z331F 2 #i#lAZE TMICall) O#EIT,
2019 D7 —~ (MICall19) : Energy Storage Solutions57
2020 4F- D7 —~ (MICall20) : Digital Transformation for Green Energy Transition8

(2) 2021 #£»F —= : Showcasing the Role of Cities (MICall21)
HAY :
[Positive Energy Districts (PEDs) | Z 3BT 57D OHENT v AT A DA 7
N— g 59
MICall21 & 558 -
PED ZEZ8L0> 72 b O [E FREE P S Rk O L
B o hitiE s k== — N7 VST D720 0% (B, FIEREfR - —a v X7
L OFHEE, B2
BERA= M=o 7 EVRRET IV, FIEBREBR, STV v - A RAT
A2 MIBIT HHEH
[MI Public Funders Dialogue| (Z CiffiZiaEm ™ (2021 4 6 A2 1 FISE6#) .,

(8) ABEDEMH
INGEBREG © 2021 410 A 6 H
NGRS
Dip &Y 3 EBRSM
W)Y NETHE K100 T—na
2022 4 6 A fa) £ TITIRE - Bt T

57 NBERAEAIT 2200 F— 11 T, 58 DABENEF Y MM LA v REFLIC 14 Tr Y =7 FEFIR,
https://www.eranet-smartenergysystems.eu/Calls/SG_Plus Calls/SG dJoint Call 2019
58 https!//www.eranet-smartenergysystems.eu/Calls/EnerDigit Calls funding/Joint Call 2020
59 PED=T R L X —ZhRNEL, TR AX—T X TRy b o#d (FAEMRETRLE—0
RFE, FREAE LT - IEH L TRy M &)
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(1) =
KA R_R—=vavid, MIOA /) _R—=v 37Ty 7 4—250 [COLLABORATE] £
Va—DO—fThHY . Global Cooling Prize]. [Comfort and Climate Box].
[Predictive Maintenance and Optimisation Project| DHEIZHAS TS,

(2 BH
Convening the community (Bf28=2 I = =7 ¢ OFEEE) .
A ) R=2ar TV FCESE A ) _XR—=va T A r— a3l a=
T4 (BIEMEEE XS IN—T) ERET D,
Collaborating (27 AHhL— 3 ) :
e N R L mEE D EHICB T 514 / X—va b R " e bbb T EODORK
& 2 RET 5,
Providing a repository (U AR~ U OREE) -
TAT TV — T—HERX=A DA /) X—a v ey 7 BT EHREETLY RV
MU AZHES S,
3227 40N DaI 2=/ —3 3 (Communicating beyond our community) :
RIRF MR ORE LB E LV 2 ONIRIET D,

) 4% DR
10~11 HI1Z MERBARGEREICET I A /) _R—=Yaraa=7 1 OHE] BT 54
YIA LT — gy FERBET S,
ZOaIa=T q1E, 2026 FFF THEMBIND, BUROSINMILL TDIBED -
MI A= A=A T VT BFH BRMEER, 70T R, A K, #EH €
Rya, AT Avx—Tr BUTTIET, KEFE
Z DA, : NPO
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6-1-9 FEVITTA—NILVEXRTHAMMOB KR A IFRELHE ]
(2021 £ 10 A 6 A)

(1) =
Simone Staal Kibaek (Director of the Zero-Emission Shipping Mission) ~®D-A{ > ¥ &

o A

(2) Simone Staal Kibzek
Zero-Emission Shipping Mission @7 ¢ L 7 X —
T~ — 7 WS R DR R
T — I MEROKET— LD —H—

@ Er-=Iyvar-vybry - Iva LT
IHEIXERE G OBREXTH Y | HROMEREDOK) 80%% L, #io GHG JEt&E
D 2~3%% HH TS,
WEESESFUIH AN L R 2= x X —2 B E L, KB Hili 2> T s
72, GHGHEHEZ B e ic+ 5 Z L IR TH 5,
Zero-Emission Shipping Mission %, & =X F—DNY 2 —F = — BT, £
NI via X OWREOREENNEBAETHH Z L2 FEiET 5,

%

4 Iyvaro
EFREE O BURFAL DT DI, MR, B 7 TR, Eux I v o a VIREL oK
RBMEE,

H, BEHibEE, W - ¥ — I VEAE . MERCOBBREDOZ I v B BNLE,

B) IviaroiE
EESEREDORIREAL DT DDA ) _X—a U ERHEL, 2030 FF THI v arua—R
~ v T EAERT, COP26 I CHEMEAZREEL, HHEMRL TV,
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6-1-10 kEw%-TBreakthrough Energy Catalyst WIRIEF M 7O IMIET 2R D ROl £ H

1
(2021 £ 10 B 15 8)

(1) =

Bill Gates X ® Breakthrough Energy 733/ L TV % Catalyst 7’2 77 A3 9 A 20 H
2. 4 HifioB (7Y —2 k&, SAF, DAC, EMl=x/L X —I7k) (BT A s +4E -
BRI O itk (RFD) 022 L7, fFRZMLoRiDIvIZ10 A 20 A, ZD
RFI THEA SN EHIE, REKEE (RFP) ([EHT 2,

RFP6LX 2021 4FRICHEF SN, RFP TiZ4HEMT30E RV AR L, Z iz Xk vk
#1100 {& R/L D& BRI S 415 [aA .,

RFI Y2 L L |2, Breakthrough Energy @ Catalyst 7’2 77 A3, &AJDOT > J1—/x
— M Tt &R L6,

o

60

61

62

Breakthrough Energy Catalyst [Request For Information |
https://www.breakthroughenergy.org/-/media/files/bev/catalyst-rfi/bec-rfi.pdf
Breakthrough Energy Catalyst [Request For Proposals|
https://www.breakthroughenergy.org/catalyst-rfp
7 #EIIR DB Y : American Airlines (AAL), ArcelorMittal (MT), Bank of America (BAC). The
BlackRock Foundation, Boston Consulting Group, General Motors (GM), Microsoft (MSFT)
https://www.breakthroughenergy.org/articles/catalyst-anchor-partners-announced
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https://www.breakthroughenergy.org/-/media/files/bev/catalyst-rfi/bec-rfi.pdf
https://www.breakthroughenergy.org/catalyst-rfp
https://www.breakthroughenergy.org/articles/catalyst-anchor-partners-announced

6-1-11 rEYHT/N)MSSS5ZXT—A: Breakthrough Energy &/8\—hF— v T #EHE ]
(2021 £ 11 A 3 H)

(1) =
Mission Innovation & Breakthrough Energy |2 11 A 3 H, BRI 7ARL— 3 »OHt

1 L AR IRFBRATIC BT D H 0 FLACEE L CHEARAEZE (letter of intent) 63&ff#E L7,
AEZIE, K FBETOEIET 0 Y 27 b~OHFEFER, 7V —1kFE, SAF,
DAC. E#l=x ¥ —iE/s & OB FH~OR b EEND,

SEOAEBEEOHKFIL, 6 FF1Z COP21 (X)) THO LIEEEO =2 TR L — 3

(ESN=—
VMR —RIZH D,
Breakthrough Energy Catalyst |Z7 ClZ, FINEES, KEZ R LX—%, HEEL D=
TR —vary, EBCTRELDONN— =V T ERELTND,

j ALL IN MEANS
Ky UNI.EASHING
INAN

63 “Letter of intent on a Breakthrough Energy and Mission Innovation collaboration” (2021 4= 11

H3H)
http://mission-innovation.net/wp-content/uploads/2021/11/MI-Breakthrough-Energy-signed-agr

eement-031121.pdf
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http://mission-innovation.net/wp-content/uploads/2021/11/MI-Breakthrough-Energy-signed-agreement-031121.pdf
http://mission-innovation.net/wp-content/uploads/2021/11/MI-Breakthrough-Energy-signed-agreement-031121.pdf

6-1-12 FEwWH23 4w EA, HED GHG HEHE D 50%(2% 59— TRILF—HIfFIZH 1+ 54
IR—=23VMBED=ODFHIVI A DERIBEREK ]
(2021 11 A 98)

(1) =
AHCOP26IZC, b T v LTt s X —DORRFEILDTZDIZ, HL 425D
va YINEh B o7,
MIIEE DT T v N7+ —LT, HEOSHTI Y ~%§ﬁf@ﬁﬁ%§k£%ﬁ%ﬁf;om\
%o MI A2 /N—1351%% 10 T 2500 8 KV &7 U — 2 =) VX — S ICRET 5,
MI A2 3—|% 2015 LK, 7V —V TR K — - f ) R_R—T g /mm&%%ﬁﬁ 58
ERUEMESETEY, AFT 1,600 O/ RX— 3 U EXELTND, ZOEERNR
GHG HIJs 1% 2030 4ERE AT 210 & h o HETH D,

(2) FH I v 3 : Urban Transitions Mission®4
IR O =L —HE D 3/4 215D, GHG PFHED 70% %2 5D T o, KI v
3 13 2030 FFE TIZA e < &b 50 ORBIBEREZ A HTE TITV, #dissky hE iz
BATCE 2R E#AMT 5, 10,000 BLEOE T OHEHEHIIZ %53 5,
U—F:ENEES, HRRETLF—ERER (Global Covenant of Mayors for
Climate & Energy). Joint Programming Initiative (JPI) Urban Europe

(8) FH I v a3 : Net-Zero Industries Mission®s
BT BRBEM, A MM, L5 TmiEEzE L, REOTRLF—2iHE+
Do 2O 3RO GHG HEFHED 1/4 % 525, 2 OEFPITHRERE KT, =
IR R <. RFmD 20 F2B 2 5, RIEIOBRHEE R 7 GHG HEHHIT
B8 AT 22 & T, 47600 (& ko GHG ZHIE L, 2050 fFilctrn= v g v
HERTEH LR 5,
U—R:A—ZARMVT7, A=A 7 VU7 GEMIX 2022 F128EK)

(4) ## I v 3~ : Carbon Dioxide Removal (CDR) Mission®é
2030 £ E TIZHEM 1E o CO2 2T 5, oOPEHAEMfOMEE LT, KR
T CO2 DEHKHA DS L, CDRERBM L A vy MEEZIHRET 2.
V—FR:k $ooT7I7E7, HFH

64 http!//mission-innovation.net/missions/urban-transitions-mission/
65 http!//mission-innovation.net/missions/net-zero-industries-mission/
66 http:!//mission-innovation.net/missions/carbon-dioxide-removal/
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http://mission-innovation.net/missions/urban-transitions-mission/
http://mission-innovation.net/missions/net-zero-industries-mission/
http://mission-innovation.net/missions/carbon-dioxide-removal/

(6) MIizxt§ Bl O
John Kerry, U.S. Special Presidential Envoy for Climate :
IMIZ, AT E TSR Yy B uIiCBATT 2729012, BB IR #7075 B R Y 7
BARBAF A B LT, 4/ _N—va VEMEHISE TN D
Frans Timmermans, Vice-President of the European Commission :
MIi%, VrARA AL > THEEBNZENL, BERPZAFTIvZIcEEL, 7V —
YEFNR—=DY Y a—a CERFE IERT LI IITELTVDS]
Bill Gates, Founder of Breakthrough Energy :
[Breakthrough Energy & MI O EMH R/ X— N F— v 7 E, 74 —D AU T Z2HL
KU, BiA /=3 v EREEBIRIRD R&D « EFEDO = OEBE LT T 5 Z LT,
[ e <= The N
Espen Mehlum, Head of Energy, Materials and Infrastructure Program,
Benchmarking and Regional Action, World Economic Forum :
[FHERLLDAT =7 RV =REMTLMLIE, 7 U= TR X — - f ) X—=
aryaEL, Zu—rVUbd 570 0FnR LR D
Juan Carlos Jobet, Minister of Energy and Mines, Chile :
MI A o R=2HEET 2 a3 TR —va A /) "= a v E2BUT, Fx i3 iE
ARz L, RO DIZEREITE LAk Z RS 2 L7225
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6-1-13 rEwHTCOP26 M AR | (COP26 Outcomes)

(2021 £ 11 A 24 H)

(1) Glasgow Breakthroughs

11 H 2 HIZ, N BHEBEEDZER O 7= DIZ, 4% 10 FH] TEBRAICED e il 4 5 E
L 7= Glasgow Breakthroughs®? (#7), k8, jEIKACHE, KFE) BRI, 72 MI
DIvvary (ZIU—vKFE, Z7UV—rEH, Xy MEaEE) OB AL, Glasgow
Breakthroughs O EERIZ IV CEIE L3Rk S,

(20 MI-CEM ©5 9 v RF—F L LigskA X K

MI & CEMIZ 11 H 4 Hic&4 L, MI2.0 & CEM3.0 mE# A3 LT,
KENIRW MI/CEM 2R A 352 E2RELE (202249 A, Bv Y n—7) 6 F
72K ENT MI2.0 ORHIOBBERHEEZ A N5,

B FHIv v arDRER

Science and Innovation Day (2T, MIZ 4 SOFHHEI v a VOERE LT,

@) BEEIvva ryomE

Clean Hydrogen Mission :

T 4 AT v a i X—s3— [Hydrogen Research, Development & Innovation: Global
Priorities in Support of Clean Hydrogen Industry Development| 0% %83 L7,

Green Powered Future Mission :

11H9RICe— vy 7&K LI, BRARY FTE HROERE YRR Y —H#—,
HHEDRA v =V T 4 AH v a UM Thivk,

Zero-Emission Shipping Mission: :

11 H 8 HIZT v~—27 /8 ) A T L [The Pathway to 2030) #3¥F L7-, D%
DEyarsT, T7va Ol v /VA b= Zidkim LT,

67

68

69

70

26th UN Climate Change Conference of the Parties (COP26) Breakthrough Agenda —
Launching an annual Global Checkpoint Process in 2022] (2021411 A 9 H)
httpsi//ukcop26.org/breakthrough-agenda-launching-an-annual-global-checkpoint-process-in-2022/
US DOE DOE Will Host 2022 Joint International Clean Energy and Mission Innovation
Ministerials in Pittsburgh, Pennsylvania| (2021 4F 11 A 4 H)
https://www.energy.gov/articles/doe-will-host-2022-joint-international-clean-energy-and-missio
n-innovation-ministerials

Urban Transitions Mission. Net-Zero Industries Mission, Carbon Dioxide Removal (CDR)
Mission, Integrated Biorefineries Mission

Mission Innovation, Clean Hydrogen Mission
http:/mission-innovation.net/iwp-content/uploads/2021/11/Mission-Innovation-Discussion-Paper_final.pdf
68



https://ukcop26.org/breakthrough-agenda-launching-an-annual-global-checkpoint-process-in-2022/
https://www.energy.gov/articles/doe-will-host-2022-joint-international-clean-energy-and-mission-innovation-ministerials
https://www.energy.gov/articles/doe-will-host-2022-joint-international-clean-energy-and-mission-innovation-ministerials
http://mission-innovation.net/wp-content/uploads/2021/11/Mission-Innovation-Discussion-Paper_final.pdf

(5) Mission Innovation & Breakthrough Energy

MI & Breakthrough Energy 1311 A 3 HIZ/X— M F— v 7 ERmER LT,

(6) Beating the Heat: A Sustainable Cooling Handbook for Cities

MI /% Cool Coalition”?, UN Environment Programme”, Rocky Mountain Institute,
Global Covenant of Mayors for Climate & Energy’, Clean Cooling Collaborative? &
EHiz, T OMIRFLDT=HD /N> K7~ 7 [Beating the Heat: A Sustainable
Cooling Handbook for Cities] "% %&£ L1z, 80 D7 —ARAZT 4 WNEEN TV D,

71

72
73
74
75
76
77

“Letter of intent on a Breakthrough Energy and Mission Innovation collaboration” (2021 4 11
A 3RH)
http://mission-innovation.net/wp-content/uploads/2021/11/MI-Breakthrough-Energy-signed-agr
eement-031121.pdf
https://coolcoalition.org/
https://www.unep.org/
https!//rmi.org/
https://www.globalcovenantofmayors.org/
https://www.cleancoolingcollaborative.org/
UNEP [Beating the Heat: A Sustainable Cooling Handbook for Cities |
https://wedocs.unep.org/bitstream/handle/20.500.11822/37313/BTH.pdf
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http://mission-innovation.net/wp-content/uploads/2021/11/MI-Breakthrough-Energy-signed-agreement-031121.pdf
http://mission-innovation.net/wp-content/uploads/2021/11/MI-Breakthrough-Energy-signed-agreement-031121.pdf
https://coolcoalition.org/
https://www.unep.org/
https://rmi.org/
https://www.globalcovenantofmayors.org/
https://www.cleancoolingcollaborative.org/
https://wedocs.unep.org/bitstream/handle/20.500.11822/37313/BTH.pdf

6-1-14 REwHICOP26:MI LN DEIZRESH - V) —V T RILF—EEA/RN—a /R |

(2021 &£ 12 A 14 B)

(1) CcOo2 BH#HIE (CDR) & CCUS

0

KET R LF =T, K&AD CO2 %, 100 R/W/ h-CO2 DX M T10ME ko LT
[ « BT 9 DA =377 1 7 [Carbon Negative Earthshot] 8% 3% L7-,

J vy = — OB SINTEF 1%, CDR 72 E ORER T « 7 il &2 Xk 272001 7
17— )VRERE4: (Global Climate Fund) | %325 Eif 7,

Z4—Z +Z U 7%, Clean Energy Finance Corporation 7% CCUS #fflcix &+ 5 = & %
HIELCWRIEREZYOE L, 10 85 R oid: (O BEUFILIESY 5 (858 Fv) #3h B
\F7=80,

#[E « EU T CCUS %t L T\ % Carbon Capture and Storage Association 1%, #%k
® CCUS r—ARXT 483K Lz, ZHITEERERO, HRARNOR Y bR
FE3 Y 7 A 4 — [Zero Carbon Humber| 82% & e,

AKBETUE=T

5 DDKFEPEEAES S . KFBOR O ML &2 S EBUFIZ KO T2,
EEREA T 2L F—#E (IRENA) &R E 7 +—7 4 (WEF) (X, 77U —2K3HE
FEHEHR 01— K~ v 7 (Enabling Measures Roadmaps for Green Hydrogen) | 84¢% 33
L7,

EFE= X —HB (TEA) 1%, KV FrsirTie R E R R BB EE~OERZ R LTI [T
EF=7 Hilfe— F~ v~ (Ammonia Technology Roadmap) | 8% %% L 7=,

78

79

80

81

82
83

84

85

US DOE [Carbon Negative Shot ]

https://www.energy.gov/fecm/carbon-negative-shot

SINTEF [Global Climate Fund|

https://sintefclimatefund.org/

Reuters [Australia to set up $740 mln fund to develop low-emissions technology] (2021 411 A 10 H)
https://www.reuters.com/business/sustainable-business/australia-set-up-740-mln-fund-develop-
low-emissions-technology-2021-11-09/

Carbon Capture and Storage Association (CCSA), Resources
https://www.ccsassociation.org/resources/
https://www.ccsassociation.org/resources/download?1d=1539

5 Mk IX R DE Y : Australian Hydrogen Council (Z2)) , HZKOREA (#[#]) . Renewable Hydrogen
Alliance (Bk/1l) . Colorado Hydrogen Network Ck = = < KJIf) | Canadian Hydrogen and Fuel Cell
Association (F7%)

IRENA TIRENA Members Pave Way for New Green Hydrogen Toolbox] (21 October 2021)
Au— vy 7 TlE, BREEINEESZOKIZER - v— R~y 72050 - L T 5,
https!//www.irena.org/newsroom/articles/2021/Oct/TRENA-Members-Pave-Way-for-New-Green-
Hydrogen-Toolbox

IEA TAmmonia Technology Roadmap] (2021 4 10 A)

https!//www.iea.org/reports/ammonia-technology-roadmap
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https://www.energy.gov/fecm/carbon-negative-shot
https://sintefclimatefund.org/
https://www.reuters.com/business/sustainable-business/australia-set-up-740-mln-fund-develop-low-emissions-technology-2021-11-09/
https://www.reuters.com/business/sustainable-business/australia-set-up-740-mln-fund-develop-low-emissions-technology-2021-11-09/
https://www.ccsassociation.org/resources/
https://www.ccsassociation.org/resources/download?id=1539
https://www.irena.org/newsroom/articles/2021/Oct/IRENA-Members-Pave-Way-for-New-Green-Hydrogen-Toolbox
https://www.irena.org/newsroom/articles/2021/Oct/IRENA-Members-Pave-Way-for-New-Green-Hydrogen-Toolbox
https://www.iea.org/reports/ammonia-technology-roadmap

KEE TH2 Twin Cities] 7’0 77 L6 BAMG L7, 2D 7177 Lid CEM OKZEA =
VT T A TEO—ER T, BEOWHPKFEADNA N T 7T 4 2R LHIN LT D,
Frie T aE 22 B D 7o o O HEFLRE % A =3% (World Business Council for Sustainable
Development : WBCSD) 8L £ iR/ 51 = 7 7 4 7 (Sustainable Markets
Initiative : SMI) 8%, =x/L¥—ttZ2 5T 28 DR FRENSINT 5 [H2Zero 1 =
VTT AT ORI, ZOA =TT T 4 7R M 160 5 b DIRKFEKFETED
BIH2NHIITH 5,

NAFX—DT NI =T BTNy~ ET Y =X —HIL, 1.10 = —n/kg T
U — Ik F & RN a9 2 ZEM I E 2 583k L72%,

F—=Z2 7 V7 E@ET MK - BedetiEifis— M —2 > 7)) &fins L7292, 2 22
KRIFMIETOHINZTEN TN D,

ZHOKF T =7 MPFRE BRI Bl BRIZKFE - 7 UoE=7HEIC1ER
IS BeE T O/KFESH THydroFLEX] #Z2%8%),

(3) A

% < OUFERZE - B A — I —NBINT 5 [Getting to Zero Coalition] % Ci, BUKM
(CFEBMER B 10 O EEYEEL— N2 RE Lz, £72 2050 4ELIFTICOFR v b o BiE
T TV D,

86

87

88

89

90

91

92

93

94
95

US DOE H2 Twin Cities|
https://www.energy.gov/eere/h2twincities/h2-twin-cities
CEM Hydrogen Initiative
https://www.cleanenergyministerial.org/initiative-clean-energy-ministerial/hydrogen-initiative
World Business Council for Sustainable Development : WBCSD
https://www.wbesd.org/
Sustainable Markets Initiative : SMI

(HTF v =NV ZAERFDRR LA =TT 47)
https://www.sustainable-markets.org/
H2Zero initiative
https://www.h2bulletin.com/h2zero-initiative-sees-commitments-from-28-companies/
Port of Antwerp [Port of Antwerp, Port of Zeebrugge and Chile join forces to foster hydrogen
production] (20214 11 A 4 H)
https://mewsroom.portofantwerp.com/port-of-antwerp-port-of-zeebrugge-and-chile-join-forces-to-

foster-hydrogen-production
Prime Minister of Australia [Australia-Republic of Korea Low and Zero Emissions Technology
Partnership) (2021411 A 1 H)
https//www.pm.gov.auw/media/australia-republic-korea-low-and-zero-emissions-technology-partnership
HHEE ([COP26HR Y —#—X %Iy FHAEEALE—F) (2021411 A 2 H)
https://www.kantei.go.jp/jp/100 kishida/statement/2021/1102cop26.html
https://www.porterbrook.co.uk/hydroflex-cop
Global Maritime Forum [Getting to Zero Coalition |
https://www.globalmaritimeforum.org/getting-to-zero-coalition
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https://www.energy.gov/eere/h2twincities/h2-twin-cities
https://www.cleanenergyministerial.org/initiative-clean-energy-ministerial/hydrogen-initiative
https://www.wbcsd.org/
https://www.sustainable-markets.org/
https://www.h2bulletin.com/h2zero-initiative-sees-commitments-from-28-companies/
https://newsroom.portofantwerp.com/port-of-antwerp-port-of-zeebrugge-and-chile-join-forces-to-foster-hydrogen-production
https://newsroom.portofantwerp.com/port-of-antwerp-port-of-zeebrugge-and-chile-join-forces-to-foster-hydrogen-production
https://www.pm.gov.au/media/australia-republic-korea-low-and-zero-emissions-technology-partnership
https://www.kantei.go.jp/jp/100_kishida/statement/2021/1102cop26.html
https://www.porterbrook.co.uk/hydroflex-cop
https://www.globalmaritimeforum.org/getting-to-zero-coalition

(4) E¥AE

6))

COP26 T» lFHHE « RO ¥rxIviar~OBITIEES (Declaration on
Accelerating the Transition to Zero-Emission Cars and Vans) | %21 38 »[EH, %< @
BinfR, FZEAEEA - —Y pPFHHFEENESL L, ZOES TIL, FEHT T
2035 FEE TIZ, AR TIL 2040 F£FE TIZ, HED 100z v g yHETD
ZEERHANELTND,

PRIN 2 Rl & 92 15 4 [E9873, 2030 4 F TIZH « KBHEDOHH 30% %, 2040 4£FE TiZ
100% & ErI vy g r8l35ZLE2EHS L [Global MOU for Zero-Emission
Medium- and Heavy-Duty Vehicles (ZE-MHDVs) | 9254 L7z,

World Bank (387 8% & 58 i b5 ool Bk O Bk FL SR DO 72012, A% BCHFEM T
28 RV &2 & T 515714 [Global Facility to Decarbonise Transport] 100% 375 i 7=,

R

WiZe 5B T GHG HEHEHIK O 7= @ lnternational Aviation Climate Ambition
Coalition| 101 20 # [E02384 L7-, (KIRFBMIZIAESS SAF B, h—FR A4 78> b
BRE 72 & A FERiT 5,

96

97

98

99

100

101

102

UNFCC [COP26 Declaration on Accelerating the Transition to Zero-Emission Cars and Vans|
(2021 4 11 H 10 H)
https://ukcop26.org/cop26-declaration-on-accelerating-the-transition-to-100-zero-emission-cars-
and-vans/
BLALEEIZROEBY : —ZA NV T, TEARAL Dy RAX— HURIT, HFH. H—
RRXVT . FV, /a7 FT7, FTRA Trv—F TAPALRRL T 4T R TART
VR TANT U R, AATEN, VT rvadfy, VURNT=T, WIRvUVTNNT wH,
FTH ma—T—=F R, VT x— R—=TU R, AuR=T Ayxz—F o, ANFh,
AFXIVAR, ULITTA, TNVA=T, RI=A#kFE, T—F, 48, =7, A% a, En
va NI TTA NI Mva, v7 T A4S
B LT-HEE A — D — IR DEY : Avera Electric Vehicles, BYD Auto. Etrio Automobiles
Private Limited, Ford Motor Company, Gayam Motor Works, General Motors, Jaguar Land
Rover, Mercedes-Benz, MOBI, Quantum Motors, Volvo Cars
BLE - IR OBY A=A NIT BFE FV, Trv—T T4 TR VI RBUT
NI F T ma—U—=F R, VY xz— Ray hTU RN AAL A bra, EE, UL
TT7A. Jxz—L X
Memorandum of Understanding on Zero-Emission Medium- and Heavy-Duty Vehicles
https!//globaldrivetozero.org/site/wp-content/uploads/2021/11/Global-MOU-ZE-MHDVs-5-Oct-21.pdf
The World Bank [Global Facility to Decarbonize Transport (GFDT) ]
https://www.worldbank.org/en/topic/transport/brief/global-facility-to-decarbonize-transport
International Aviation Climate Ambition Coalition
https//www.gov.uk/government/publications/cop-26-declaration-international-aviation-climate-amb
ition-coalition/cop-26-declaration-international-aviation-climate-ambition-coalition#declaration
BAEIROBEY : TR F T AT aRFZ VD Frw—0 TARN=ET T 4T
R, 770 A0 AV TANVT R A2V T7 B, r=7, #E ELT 47, vVH¥ E
Hya, AT ma—U—F U AT z— ARNZT | ARS U AV =—T L MV
a, AKXV A, TAYBAERE
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https://ukcop26.org/cop26-declaration-on-accelerating-the-transition-to-100-zero-emission-cars-and-vans/
https://ukcop26.org/cop26-declaration-on-accelerating-the-transition-to-100-zero-emission-cars-and-vans/
https://globaldrivetozero.org/site/wp-content/uploads/2021/11/Global-MOU-ZE-MHDVs-5-Oct-21.pdf
https://www.worldbank.org/en/topic/transport/brief/global-facility-to-decarbonize-transport
https://www.gov.uk/government/publications/cop-26-declaration-international-aviation-climate-ambition-coalition/cop-26-declaration-international-aviation-climate-ambition-coalition#declaration
https://www.gov.uk/government/publications/cop-26-declaration-international-aviation-climate-ambition-coalition/cop-26-declaration-international-aviation-climate-ambition-coalition#declaration

2030 4= F TIZ SAF HEE % 10%I251 & EiF 5 Z &L #6575 [Sustainable Aviation
Buyers Alliance] 103/, 80 Dt ZEREIE N EL LT,

R 7 +—F & (WEF) @ [Target True Zero initiative] 04IEE T2 20 DO#fiZe
et (R REE 1 7700 N, EHIMTZEHEE 800 £8) 1, B, KK ATV v
R L2207 & OBk OTE FHIZHR Y /e,

(6) FiFsLizme
K& H AT 2391 T UN COP26 Dialoguel®|ZH W _EiF Bz (FEEF 1tk ITER
Iavxl NeEte IV EFE),
KEEN—=T7 1%, /IMEIET 2—)LIF (Small Modular Reactor : SMR) D&%
RIEWC B3 2 3K & fiifds L 72106,
A=A NV T, KA Tor~v—0 A7 'TINT RV T VTIR I &38R 1107
EU %7 Y ) I—180Y X MIFEREEDD Z LI L,

(1 ET¥%
CEM @ [Deep Decarbonisation Initiative (IDDI) | 109%3# U C, Z[EH, £ > K, KA
VAT E T T 7 EREERIL RSB REW, B A a7 U —bOXREE LT,
2050 4 F CICEEALEHR CTH Yy MEREENT D 2 & AR L7, 2030 O E HAE
13 2022 FHITFE TITHAE SIS,
HHREHE 7 +—7 & (WEF)., Accenture, K[EE /1F5EFT (Electric Power Research

103 Sustainable Aviation Buyers Alliance
https://www.flysaba.org/
104 Target True Zero initiative
https!//www.weforum.org/agenda/2021/07/targeting-true-net-zero-aviation/
105 United Nation Climate Action [COP26 Dialogues]
https://www.un.org/en/climatechange/cop26-dialogues
106 1F)L—-< =7 K EXKfEHE Announcement of Romania’s Intent to Build First-of-a-Kind U.S. Small
Modular Reactor to Address the Climate Crisis] (20214 11 A 2 H)
https://ro.usembassy.gov/announcement-of-romanias-intent-to-build-first-of-a-kind-u-s-small-m
odular-reactor-to-address-the-climate-crisis/
107 R W EEFEBREEY [Joint Declaration for a nuclear-free EU Taxonomy] (2021 45 11 H 11 H)
https://www.bmuv.de/meldung/joint-declaration-for-a-nuclear-free-eu-taxonomy-de
108 WRINZE ST 202241 A 1 HIC, EUX 2 Y I —ICRRT A (KNHFE) LIFRIEZMNx 578
(EU %7V ) I—FARESOBEIER) 5% Lz, BINGES ERINEE RS O#%im % 8 U Rk
EINDMN, BUROFEFTCERBIREINLD REL,
2% : JETRO B3 AEE TBINE, EUX 7 Y ) I —IZRF SRR T A% ED DI 23K
(202241 A 4 A)
https://www.jetro.go.jp/biznews/2022/01/ac9¢1a69b9dd0330.html
109 CEM, Deep Decarbonisation Initiative (IDDI)

https!//www.cleanenergyministerial.org/initiative-clean-energy-ministerial/industrial-deep-dec
arbonisation-initiative
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https://www.bmuv.de/meldung/joint-declaration-for-a-nuclear-free-eu-taxonomy-de
https://www.jetro.go.jp/biznews/2022/01/ac9c1a69b9dd0330.html
https://www.cleanenergyministerial.org/initiative-clean-energy-ministerial/industrial-deep-decarbonisation-initiative
https://www.cleanenergyministerial.org/initiative-clean-energy-ministerial/industrial-deep-decarbonisation-initiative

Institute : EPRI) 1%, 2024 4F%£ TIZ 100 YL EDFEE Y T A X — 5 BEX AL L2 HW
& L 72 [Transitioning Industrial Clusters Towards Net Zero initiative ] 10% Bis L 7=,
ZOA =TT 4 7ITTTICA—ANT T, EE, AL 2D 4 DD7 T AL —N)N
ZELTWAN, 2D 47 7 AX—0O44 GHG HIEIL, 7o ~—72 O &Y T
513000 7 k> Th D,

COP26 TIXEEDBLRFNA / X— a3 VIR SN, 2D 5 bo—2pHRLD
=R X BT 4 TR TH D EEEHZ O CO2-SUICOMM TH D5, Zpar 7 J— k7
2y 7%, 2 VAR 25 & & FI% O CO2 Z BN 5,

(8) #h
40 fha 2 DAREN, EERFRIZBIT DMiRFEZ HIE3 [NetZero Carbon Buildings
Commitment] M22%F4 L7z,

9 &N
[Green Grids Initiative] 113/, 7' = — /U7 Y — U E D2 M B4%i3 5 [One Sun
One World One Grid initiative] 4% Btk L 7=,
BP. Siemens Energy. Breakthrough Energy Ventures %™ 25 tE & Bli A > /3— & L,
[Long Duration Energy Storage Council] 53% & L7z, 2040 4 F TIZHR 2K T
85~140 TWh ORI = /L ¥ —Hrz & L. BHMMOJHEZ 10~15%H1E{ %
ZEmHABELTV S,

(10) 24k & BETRO R BD
COP /% TUN Climate Change Global Innovation Hub | 1164 3.6 EiF 7=, Z D NTIZIE,
TUBNT Ty BT F— b KUEEER RN — LV BEREAR—ZAREER TV D,
KEZ, = F— A7 2R EEZ BRRTEZEM N— FF—3 v 7 [Net Zero World
Initiative] Y7425 BiF7z, A 3—(F, KEBUFE DOE 4 T OENAMIEHT & 28

110 WEF, Transitioning Industrial Clusters Towards Net Zero initiative
https://jp.weforum.org/projects/industrial-clusters

111 Japan Pavilion [CO2 EtHEE v I FTOREREM =227 Y — 1 “CO2-SUICOM”]
http://copjapan.env.go.jp/cop/cop26/assets/pdf/co2 suicom.pdf

112 World Green Building Council The Net Zero Carbon Buildings Commitment |
https://worldgbc.org/thecommitment

113 https://climatecompatiblegrowth.com/green-grids-initiative/

14 ¢ > K FEE, International Solar Alliance (ISA) A =TT 4 7,
https://isolaralliance.org/work/osowog/

115 Long Duration Energy Storage Council
https://www.ldescouncil.com/

116 UN Climate Change Global Innovation Hub
https://unfece.int/topics/un-climate-change-global-innovation-hub

117 NREL [Net Zero World Initiative]
https://www.nrel.gov/international/net-zero-world.html
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L. Xy MERrZERT HO0FINr— N~y 7 L REBIKZRET 2, BUED/—
FT=ETNRBTF T VTN ARRYT FAT T I TAFTThHD,
KENX, BURFBICHREEZ 7 08 (B8, A b, 703 b, fifn. 25, W)
TY Y — U HIFEADT=9IZ [First Movers Coalition] 18% 3.6 EiF7-, i3 25 KTF
EEVOPFELBE L TEHNR 7 Y — =X —HITO R & S aIH &2 HEdE T
Do

KkE X [Global Clean Technology Incubator Network ] 204325 Eif7=, Zihix, —x
V¥ —HAET O NREL 2SR OMOESLATERT, BtkBe, &%, %, BU¥. NPO
LTIV =V XN T U FaRXR=F—D T a—r LRy NT—7 R D,
MRINEZE S, BRINEEEERTT. Breakthrough Energy Catalyst ™ /3— hF—3 v 78 EF
(2B B3 72121, 2022~2026 TR 8.2 B —m A HE L. 2030 4FHIEDFEHIC
FHET D, BEXNRIL. 7 U —rKkFE, SAF, DAC, E#l=x VX —iFE D 4 A TH
Do

77 7 EEEE S IRENA 1%, B ER EECTOR T &R (1.5GW) I D 7= [Energy
Transition Accelerator Financing (ETAF) Platform | 2% R£ L=, 77 v F 74+ —2L4
T 10 B RV OE 2RI 5 HiEZ2 48T TV, UAE X 4B FLVE2RET D,

118

119

120

121

122

US Department of State [ Launching the First Movers Coalition at the 2021 UN Climate Change
Conference] (20214 11 A 4 H)
https://www.state.gov/launching-the-first-movers-coalition-at-the-2021-un-climate-change-conference/
SZWTHEEFTROBEY : AP. Moller-Mzersk, Aker ASA, Agility, Airbus, Amazon, Apple,
Bain & Company. Bank of America, Boston Consulting Group, Boeing, Cemex, Dalmia Cement
(Bharat) Limited, Delta Air Lines, Deutsche Post DHL Group. ENGIE, Fortescue Metals Group.
Holcim, Invenergy., Johnson Controls, Mahindra Group. Nokia, Orsted, ReNew Power,
Salesforce, Scania, SSAB. Trafigura. Trane Technologies. United Airlines, Vattenfall, Volvo
Group. Yara International, Western Digital, ZF Friedrichshafen AG

US DOE [U.S. Secretary of Energy Reinforces America’s Commitment to Climate Action at
COP26] (2021411 7 6 A)
https://www.energy.gov/articles/us-secretary-energy-reinforces-americas-commitment-climate-a

ction-cop26

European Commission Commission, Breakthrough Energy Catalyst and European Investment
Bank advance partnership in climate technologies] (2021411 A 2 H)
https://ec.europa.eu/commission/presscorner/detail/en/IP_21 5586

IRENA TUAE and IRENA Launch USD 1 billion Global Finance Platform to Accelerate
Renewable Energy Tweet] (20214511 A 3 H)
https!//www.irena.org/mewsroom/pressreleases/2021/Nov/UAE-and-IRENA-Launch-USD1-billio
n-Global-Finance-Platform-to-Accelerate-Renewable-Energy
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https://www.irena.org/newsroom/pressreleases/2021/Nov/UAE-and-IRENA-Launch-USD1-billion-Global-Finance-Platform-to-Accelerate-Renewable-Energy
https://www.irena.org/newsroom/pressreleases/2021/Nov/UAE-and-IRENA-Launch-USD1-billion-Global-Finance-Platform-to-Accelerate-Renewable-Energy

6-2 D)= IRILFX—A/R—a EEDRBL

IEA F2ue bR BERZE =% —7 5877 [Sustainable
Recovery Tracker| Z¥#% L7z, AMREHZHO I H, 7V —r TR
IV —HRICED B THERTWEDIEDT N 2% TH Y |, BLR T CO2
PE T 2023 FLARRICFERA R L UICE T ER T2 EESNLD,

https://lwww.lea.org/reports/sustainable-recovery-tracker

Sustainable Recd’\_lery
Tracker

IEA 78 G20 (R A b : A X U T) O7=IZERK L7z [Empowering Cities
for a Net Zero Future] TiL, 7 V¥ /MbLDOFENEZ T, #THAERRD
Fwv hePr I var0fichb LT,

https://www.lea.org/reports/empowering-cities-for-a-net-zero-future

lea

Empowering Cities
for a Net Zero Future:

IEA @ [Electricity Market Report - July 2021 (2L % &, 2021 4D
BAOFEBEIL 5% L., Z D00t < ITARZEDALAREFCHEIL T
572 2022 DO E IO CO2 PEH EiTit#kizm< e b L LT3,

https://lwww.lea.org/reports/electricity-market-report-july-2021

IRENA 1T G20 % - =V F—RESHE (TH 22~23 B, 7ARY)
(2T lOffshore Renewables: An Action Agenda for Deployment| % %&
F LIz, BUFEE, WHFEE, W58 E, REERE, HAKEER
B EDOBEAMTOREGFENSHE R Z R L TWD,
https://www.irena.org/publications/2021/Jul/Offshore-Renewables-A

n-Action-Agenda-for-Deployment

. TBIRENA ‘

OFFSHORE

RENEWABLES

IRENA @ [World Energy Transitions Outlook] %, TR/ ¥ —Z&#
kD RYUBEBEZER L, [AELEZIET 272D OEf 2T
LDOTHD,
https://www.irena.org/publications/2021/Jun/World-Energy-Transitio
ns-Outlook

WORLD
ENERGY
TRANSITIONS
OUTLOOK

1.5°C PATHWAY

IRENA

EEBCH B HEDO R F v —F ¥ 4/ Hyundai CRADLE Berlin!23
LiE[E POSCO 7 /v—T7 DX F ¥ —F v 4/ POSCO Capital'24
X, BENTZKERBEERN - T e Y= NERET DO TH2
challenge| Z 3 (S5 - 2021 42 8 AHAIE T),

123 https://www.cradleinc.com/
124 http://www.poscocapital.com/
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https://www.irena.org/publications/2021/Jun/World-Energy-Transitions-Outlook
https://www.irena.org/publications/2021/Jun/World-Energy-Transitions-Outlook

MI (%, % 6 [0 MI BIES s s £ 42817 LT,
https://mission-innovation.us17.list-manage.com/track/click?u=ba0f
d02¢94bf9d0a48328df2b&id="7c654d2c7c&e=fe7366d527

Breakthrough Energy (Bill Gates 235%3. L7227 U — =R/ F—~D
B 13 2050 FETICR Y b - BriEld 5720 OEANBIE &
&4 % Energy Catalyst Program O#JHi/X— kF— %3 -

American Airlines, ArcelorMittal, Bank of America, The BlackRock
Foundation, Boston Consulting Group. General Motors, Microsoft

https://[www.breakthroughenergy.org/catalyst-announcement

WEF (World Economic Forum) @ [Urban Transformation: Integrated
Energy Solution] Ti&, v k- ¥r & KEWIZER T D 720 OHS i
DEFENZ DWW THRFF LTV D,

https://www.weforum.org/reports/urban-transformation-integrated-e

nergy-solutions

IRENA ([E B2 = ##£E8) 1% [Bracing for Climate Impact: Renewables
as a Climate Change Adaptation Strategy| (2 C. KAEAE~D i
EARAN - EISOMHFNRICE T D HXOEE ZHHA L T D,
https://www.irena.org/publications/2021/Aug/Bracing-for-climate-im

pact-2021

IEA /X, TKey World Energy Statistics 2021 (2021 4= r /L% —
FEHEND ] 2REK LI,

https://www.lea.org/reports/key-world-energy-statistics-2021

e
Key World Energy
Statistics 2021

IPCC @ 155 6 IRFHl#EE] 1T, KET AT b L KEEENCRE 3 5 &
FORFHMRAAZTHL T\,
https://www.ipcc.ch/report/ar6/wgl/

KExT R LX—2 (DOE) 7%F# L7z [Solar Future Study] TiZ,
KIE OFE T DRI W TR R I TEEIZFER LT\ D,
2035 £ F TIZEWNE S D 40% % KB 1LF—056 5 FIREMER & 5,

https://www.energy.gov/articles/doe-releases-solar-futures-study-pro

viding-blueprint-zero-carbon-grid

7



https://mission-innovation.us17.list-manage.com/track/click?u=ba0fd02c94bf9d0a48328df2b&id=7c654d2c7c&e=fe7366d527
https://mission-innovation.us17.list-manage.com/track/click?u=ba0fd02c94bf9d0a48328df2b&id=7c654d2c7c&e=fe7366d527
https://www.breakthroughenergy.org/catalyst-announcement
https://www.weforum.org/reports/urban-transformation-integrated-energy-solutions
https://www.weforum.org/reports/urban-transformation-integrated-energy-solutions
https://www.irena.org/publications/2021/Aug/Bracing-for-climate-impact-2021
https://www.irena.org/publications/2021/Aug/Bracing-for-climate-impact-2021
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A i BURETRIEE L5 7Y — L KR O & BRI HE04 2
EEHLL,

https://www.reuters.com/world/india/india-require-refiners-fertiliser

-plants-use-some-green-hydrogen-2021-08-09/

Climeworks (A A R) [FHMFAHZRKOEHZRKEN T >~ [Orcal %

TARAT L RICHZE LT, Orca WRFTET DI —AR A 7€y M
(1,000€¢/ v) EtHER—EMM7Z2y, 2 X2 MEEDREHE STk Y, Bill

Gates X Swiss Re (FHRREHE) . T UT A ERFE L > TV D,

https://climeworks.com/news/climeworks-launches-orca

SET KBNS ) 23K L, 2030 4 £ CTIOKRFKRFZRERE S
BGW 295, FI-MIDOHELZA %2 T, 2030 FF Tl R2—X
DKFZEAARE 2 Rkg ETHZEHLHEELE LTV,

https://lwww.gov.uk/government/publications/uk-hydrogen-strategy

UNEP 1%, 2030 FFDOIREN R T APHETH L, HHIELREDF ¥
v 7 %5835 TEmission Gap Report 2021: The Heat Is ONJ %%
L7z,

https://www.unep.org/resources/emissions-gap-report-2021

IRENA 1%, &Eo NDC #EkD D 7= D IRENA OIEE) % E 3
% TEnergy Transition Support to Strengthen Climate Action] % %&
L7,
https!//www.irena.org/publications/2021/Nov/IRENA-Energy-Transit
ion-Support-to-Strengthen-Climate-Action

IRENA'S
ENERGY
TRANSITION
SUPPORT TO
STRENGTHEN
CLIMATE
ACTION

A4 > Kix COP26 (2T, 2030 4FETH7 U —r =¥ — K& 5%
(450GW, > =7 50%) DIERKNBFIRETH D, HEHEZ 500GW (2
gl&E BiFs Lk,

https://economictimes.indiatimes.com/industry/renewables/india-to-

achieve-50-clean-energy-share-500-gw-re-capacity-targets-before-20
30-deadline-singh/articleshow/87604552.cms

F—A b7 U 7HEHAFIL [The Future Fuels and Vehicles Strategy| %
FE L, ZOEKETIE, BURZRBEHIL, ~"1 7V v K KFE
R A ABREI O K e 5,
https!//www.industry.gov.au/sites/default/files/November%202021/do

cument/future-fuels-and-vehicles-strategy.pdf
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https://www.industry.gov.au/sites/default/files/November%202021/document/future-fuels-and-vehicles-strategy.pdf
https://www.industry.gov.au/sites/default/files/November%202021/document/future-fuels-and-vehicles-strategy.pdf

6-3  Mission Innovation BHE & ¥}
6-3-1 #REZTHydrogen Valleys - Insights into the emerging hydrogen economies around the
world |DBEE
Hydrogen Valley I%. /KERFERDOR F LT v 7 & L THIEAZ DKERF 2K
Lo2H% (¥ 63, 4 6-4),
¢ 30 LA_E® Hydrogen Valley 23 & &k < T\5 (X 6-5),
Hydrogen Valley 7’2 = 7 N DI ME 2 5 DOMBEESZZIILL T O@E Y
Hitgg Y Y — R M= — XIS T D, FEDH HKBNY a—F =z—rartr
Nk £
MPENDDHD I ) — U KBREE AT T AN —EFEODT HFITARERE R A
— A DB
NEEEFOD, ot BE&X v v /a5 FB
BB ORI Iy P AL M ERRT D72 D/NN— T — s AT — I R H—
DY A
BORSLREAE b QBRI SR & — R TR b DX Ff

KARIEEEY I KENUI—FI— VRN —
B3/ Oy EENETFBR T, “*H KEELE-BTE - #0E - FIAOKER
F1-00%E%%H ", SWA—FI->OEHOATIEN -
Hydrogen
: Valleys :

EYEIS-NOKEHIR . ; HURICHUERI—T
BHovII— g (THFs EE e (TENATYN-F B26)
TRLE-) AOKERETELT, ka EH-TBKEBIILATLOHEE
DBHEREEE 2k |

6-3 Hydrogen Valley D&

H T : Fuel Cells and Hydrogen Joint Undertakingl Hydrogen Valleys — Insights into the emerging hydrogen economies
around the world]
https://www.fch.europa.eu/sites/default/files/documents/20210527 Hydrogen_Valleys_final ONLINE.pdf

Hydrogen
Valleys
/l\ .
Al
A
=
//?Fi

6-4 KEBEFANDATYELT A—2ELTD Hydrogen Valley
HFf : Fuel Cells and Hydrogen Joint Undertakingl Hydrogen Valleys — Insights into the emerging hydrogen economies
around the world]
https://www.fch.europa.eu/sites/default/files/documents/20210527_Hydrogen_Valleys_final_ ONLINE.pdf
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United Kingdom Germany Denmark Europe [IPCEI] Japan
- HyNet North West - H2Rivers/ - HyBalance - Blue Danube - FH2R Fukushima
England H2Rhein-Neckar - Black Horse
- BIG HIT Orkney Islands - HyBayern Austria - Green Octopus China
= Norddeutsches - WIVAP&G - Green Crane - Pearl River Delta
Netherlands Reallabor - Sines Industrial Hub (Foshan)
- HEAVENN - efarm - Beijing-Zhangjiakou
- Hydrogen Delta - Hyways - Rugao
- H2 Proposition for Future

Zuid-Holland/Rotterdam’
- Port of Amsterdam region'

= i

USA Spain
- ACES, Utah - Green Hysland
- Port of Los Angeles, Mallorca

?hqre to Stgre ) - Basque I;iydrogen Thailand

roject, California Corridor 3
- Phi Suea House

Chile France Italy Australia £
- Hydrogen Facility - Zero Emission Valley - South Tyrolean - Neoen Crystal Brook

Initiative Auvergne-Rhéne-Alpes Hydrogen Valley Energy Park

- Normandy Hydrogen - Eyre Peninsula
Deployment Plan Gateway

Oman
- Green Hydrogen &
Chemicals Oman'

- Hydrogen Territory Bour-
gogne Franche Comté
- CEOG, French Guiana

6-5 Mission Innovation Hydrogen Valley Platform M2 £% (2021 Z£5 A 31 HIRTE)

Hi P : Fuel Cells and Hydrogen Joint Undertaking Hydrogen Valleys — Insights into the emerging hydrogen economies
around the world]
https://www.fch.europa.eu/sites/default/files/documents/20210527_Hydrogen_Valleys_final_ ONLINE.pdf

Hydrogen Valley 7 v =7 F® 5 DOREEEILL F DY,

- AESORMER (BeRUEE CORBMEN L XEE, ANESOERIZEDE LY
BYxs harkv 7 hOFRRIRER)

- 7 V= IKEOF| EHD F O

- REE®SOMER

- TmYxy boJimtt OKET TV r—a v) ICBT D FRIE L SR ER - A
YT A

- Bl (Hydrogen Valley M# 4 F73 8 il o I B )
() EOKFEHEMEO T T, EIKBERFICOWTORERE Y g 2RO &
(i1) Hydrogen Valley DB % % 347 2 Ml BR b O L
(i) P8R TRt OX v v 72 HbH &
(iv) Hydrogen Valley D% D 7= DIZHSE DO~ v F A —Hh—L 7D 2 &

80


https://www.fch.europa.eu/sites/default/files/documents/20210527_Hydrogen_Valleys_final_ONLINE.pdf

6-3-2 IEATEmpowering Cities for a Net Zero Future] (2021 & 7 B #1T) D=

IEA TEmpowering Cities for a Net Zero Future] %, IEA 23 G20 (AFA K : £ XU 7T)
DI=DHIT 2021 4 7 AIHERR LT b DT, 7V F /b D L a2, iR TR m
BT ANAFX—ZLLFHTES Ry v Er - I v a3 OKRE] ~OBETHD &

LTw5 (K 66, 6-7),

AR A B D 50% LA E2ER T E D L, 2050 4121 70% 105 < 1272 %
X CO2 JEHEDHK T0% ZHEH L T 5

iR O GDP @ 80% % 5T\ 5

HTH O BLERFALIT A 2B FH TH 5

6-6 [Z ]Smarter Sustainable Cities DA A— [BI&HEO—HIILIRIILF—D R T LDEE

H 7T : IEATEmpowering Cities for a Net Zero Future ]
https://www.iea.org/reports/empowering—cities—for-a—net—zero—future

—| Key facts I

2021 2050 snergyuse

Taking action in cities
P could reduce emissions by

nearly 90%

800 ™ @

The percentage of the global Cities account for:
population living in cities
is expanding. 50%  70% %
70%
of global
CoO
0, 2
75 /o emissions
) of global

But they also constitute

a global economic engine
and key opportunity

for progress towards
climate goals

To reach net-zero emissions
by 2050 clean energy
investment will need to
triple in the next ten years

6-7 J7IM#mLEO-TIvi 3y
H i : IEAT Empowering Cities for a Net Zero Future ]
https://www.iea.org/reports/empowering—cities—for-a—net—zero—future
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General ;

1)

2)

3)

Does your country have already an existing ‘hydrogen strategy’? Please indicate the
website....

If not, when do you think your country will adopt such a strategy?

What are the key ambitions/milestones on Clean Hydrogen outlined in your
country’s Hydrogen Strategy/Policy? What is the proposed target for clean hydrogen
deployment for 2030? For 2050? (e.g., GW and/or tonnes)

Please provide a short summary/overview of the current state of play (an indication
of the current landscape of clean hydrogen sector) in your country. (Any additional
data on cost, installed capacity/pipeline, pilot/demonstration projects would be
helpful.)

Clean Hydrogen Research and Innovation

4)

5)

6)
7)

Are there dedicated targets/actions specific to Research and Innovation (R&I) in
your country’s hydrogen strategy? If yes, please can you summarize the main
targets/actions?

In which R&I areas (e.g. electrolysis, distribution, storage, end use,.....) your
country would benefit by collaboration through the Clean Hydrogen Mission?

How much funding has been allocated for clean hydrogen R&I?

How do you currently stimulate international cooperation in hydrogen R&I and
what are the additional opportunities of value to you under the Clean Hydrogen

Mission?

Hydrogen Valleys/Demonstrations

8)

9)

Have you set out a plan for delivering clean Hydrogen Valleys as part of the
commitment made in the Joint Mission Statement? Please provide relevant details
(including description and name of the planned projects with timelines).

The building of three hydrogen valleys per country is part of the commitment in the
Joint Mission Statement. How do you think you can realize this commitment in your

country and by when?

10) Please describe how can international cooperation through the Clean Hydrogen
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Mission help you deliver the three hydrogen valleys by 2030.

Enabling environment

11) Please list any agreements, memoranda of understanding or letters of intent your
country has signed with other countries, institutions or organizations that include
cooperation, in whole or in part, on clean hydrogen.

12) For each agreement, please outline the principle areas of cooperation on clean
hydrogen (i.e. supply chain creation, R&I, technology sharing, investment or
financing support, standards development, regulatory studies etc.)

13) Which international hydrogen partnerships, coalitions, working groups or
organizations is your country a part or member of? Please indicate your level of
involvement in that organization — if your country leads on a specific group or is
involved in a specific collaboration? (If not currently a member, please list any that
your country is interested in joining in the future).

14) What are your country’s key hydrogen policy and financing priorities in terms of
enabling broader clean hydrogen adoption (e.g. certification of origin, codes,

standards, safety regulations, project financing, business model creation etc.)?

Stakeholders

15) Which organisations, coalitions and/or international partnerships are actively
supporting the implementation of your strategy? And, similarly, what institutions,
such as development banks, have funding available for hydrogen projects?

16) Does your country have hydrogen R&I clusters that bring together researchers and
industry, if so what/where are they?

17) Who are the leading research organisations in your country involved in clean
hydrogen, particularly those that could be involved in the Mission’s Working

Groups?

COP 26
18) Are you organizing an event on clean hydrogen at COP26? If so, kindly share any
details for us for relevant outreach. Kindly reach out to us if you need help in

increasing mileage and publicity for your event at COP.
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B PEZES 1T Mission Innovation @ CDR (Carbon Dioxide Removal) Mission S5/ &
HE LT, CDR Mission Workshop: Life Cycle Assessment of CDR Technologies % 2022 4F
SHITHIEELZ: (K 771), V=2 avy7oh~U—%/ER LT,

ﬁ CARBON DIOXIDE
M1 3 REMOVAL
Mission Innovation

CDR Mission Workshop: Life Cycle Assessment of CDR Technologies

How Life Cycle Assessment (LCA) approach helps Carbon Dioxide Removal (CDR) deployment
- Technology and Business perspectives -

Webinar - March 17, 2022 (Thu) / 13:00-15:00 UTC (22:00-24:00 JST)

This Webinar is to enhance understanding the LCA of CDR approaches
through knowledge sharing to support Mission Innovation CDR mission

Program

13:00-13:05 Opening remarks
Mr. Masaomi KOYAMA
Director, International Affairs Office, Industrial Science and Technology Policy and Environmental Bureau,
Ministry of Economy, Trade and Industry (Japan)

13:05-13:10 Introductory remarks - Overview of Mission Innovation: Carbon Dioxide Removal
Mr. Mark ACKIEWICZ
Director, Office of Carbon Management Technologies, U.S. Department of Energy (USA)
Mission Innovation (MI) members are launching a Mission on technological CDR approaches, including direct air capture (DAC),
biomass with carbon removal and storage (BiCRS), and enhanced mineralization, as a complement to broader emissions
reduction efforts. The focus of the Mission is to enhance the systems that lead to negative emissions through an emphasis on
secure carbon dioxide storage and conversion into long-lived products. By coordinating our efforts and sharing lessons leamed,
the Mission will help govemments, industry, and the public gain a better understanding of the value of CDR to achieve emission
reductions ambitions.

13:10-13:30 Presentation 1: Current review and activities of LCA for carbon mineralization
Dr. Shinichirou MORIMOTO
Environmental and Social Impact Assessment Team Leader, Global Zero Emission Research Center,
National Institute of Advanced Industrial Science and Technology (Japan)
In the 2015 Paris Agreement, the participating countries pledged to limit the average global temperature rise by 2°C above pre-
industrial levels by reducing GHG emissions. To achieve this goal, implementation of carbon removal (CR) technology is
necessary, and life cycle assessment (LCA) to account its effect is highly required. In our presentation, we will introduce recent
LCA studies and general LCA recommendations. We will also introduce the LCA activities and case study for carbon
mineralization working at AIST.

13:30-13:50 Presentation 2: What are the characteristics of durable CDR activities and credits?
Dr. Roger D. AINES
Energy Program Chief Scientist, Lawrence Livermore National Laboratory (LLNL) (USA)
The value of carbon removal credits is increasingly dependent on the durability of the carbon removal that backs them. What
are the characteristics of durable credits in terms of both lifecycle and accounting? Results from a recent study conducted for
Microsoft Corporation will be presented.

13:50-14:10 Presentation 3: Role of LCA in integrated assessment of energy system: A focus on CDR technologies
Amit KUMAR, PhD, P.Eng.
Professor, Department of Mechanical Engineering, University of Alberta (Canada)
The presentation will discuss the contribution of LCA as a part of assessment of CDR technologies. To explain this concept, a
case study of biochydrogen production pathways with CCS will be presented. In addition, a preliminary scan of the BECCS
pathways in the Canadian context will be presented.

14:10-14:30 Presentation 4: Direct Air Capture by Kawasaki CO2 Capture Technology
Dr. Ryohei NUMAGUCHI
Researcher, Section3, Thermal System Research Department, Technical Institute, Corporate Technology Division
Kawasaki Heavy Industries, Ltd. (Japan)
Kawasaki Heavy Industries has started development of Kawasaki CO2 Capture, a CDR technology using amine-containing solid
sorbent for closed space such as space station, airplane, and submarine in the 1980s. We have developed a post-combustion
capture system for CO2 intensive plant by applying this technology since 2000s, and also conducted demonstration of direct air
capture (DAC) since 2019. We introduce our DAC technology and show demonstration results of bench-scale (5 kg-CO2/day)
operation. CDR performance of our technology evaluated with life cycle assessment is also reported.

14:30-14:50 Presentation 5: Climeworks’ Direct Air Capture technology and revisiting its LCA
Mr. Louis UZOR Climate Policy Manager, Climeworks (Switzerland)
Mr. Lukas MUGGLI Sales Manager, Climeworks (Switzerland)
Swiss direct air capture company Climeworks provides an overview of Climeworks' life cycle assessment based on
independently conducted and peer-reviewed studies. Participants will leamn about the company Climeworks, direct air capture
technology and the different use cases for captured CO2. Furthemrmore, it will provide an overview to corresponding possibilities
for climate benefits, outiining differences between CO2 capture and use and CO2 capture for permanent storage.

14:50-15:00 Closing Remarks

7-1 Mission Innovation CDR Mission Workshop: Life Cycle Assessment of CDR Technologies
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