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EEKR - RBEM/I—b—3vD" (International Partnership for Hydrogen and Fuel Cells in
the Economy : IPHE) (&, K3& - REEMICRIIXITEIFE. B3 - 1RE(L, BURIGHZMNSEZRETID
D EREH DA OEEZBIEL T, 2003F(CRENIRIBL TR SN . BARIFEIZENSOMEBETHD.
2003F 11 AT =R B (RFEHREE) ICE, RIIB—EEXE (LF) OREBELTAT-—ERRT
FLF—FTEE (K AHEL., BRIAIXEICELLTLS,
FDRANNERE -
A—=RZUF7. TS52)L. HF45. dE. BRNEER.
ISR, RV, AR A2 R 45U, BR,
—1—>-S2R )LD —, BE. O37, ®=E. XE

2013 FDMEE : Limge o= _
77 (2010%F) . A—XKUT (2014£) . AS>4 (2016%5F) TS OY, REOTOTE=
. FU (2020%) . 21X (2020%) . UAE (2022) 200311 H OIPHERHAN SN
201 3FBUBFDRIRE :

“Ta1—->-352F (2013%F) X HABDIERICHV IR
AN=SVITRBLE :
0277 (20224F)

BHEHAOBIRINKFFBEOLEDDOEIER/)I\—M—>YD" (International Partnership for the
Hydrogen EconomylT&27ch'. 20094E 128 (& #5% KRRBEMERR/IN— M —3vT IICEELE.

X 10FDHAR{TE (2003F11A~2012511A) THOEN, 20124F5ADEEZRRTSS5(C10
fFIER (2013~20224F) HRELTWS.

hnEESAE(S, EFEU TR BKERMBERBERZRELTNSIILTHD., BFNEEOSE 26> TSR
H5N3,
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B BER

2003~2006 K[E (DOE) KE (DOE) HRAb
2007~2008 Ny (RAERAE. EER) N5 (RAERAE. EERA) HVRAN
2009~2012 RAY (RRBEFSIIINA>TFE) RAY (BT SIINA>TFE) HRAS
2013~2014 HA (NEDO) HA - KE- MYOHEEIRA
2015~2017 J5>2Z (CEA) wmaemsE (BB ER Tim Karlsson)
2018~2019 X[E (DOE) EemE (BEBER Tim Karlsson)
2020~2022 A524 ($F%  SURBERA) Eaermm (BEBER Tim Karlsson)
2023~ 7 (RlIERdE) wmixsEE (B%BEE Laurent Antoni)
FE -

HEEZE% (SC: Steering Committee) (FBF2EFHESMNTND (F. A THEEFIARE)

IRIRTIPHE(IC(E. 2DDD—F>00)—7 (8% & 1DDAIRIITA—R (77 Rikw
27) MERESINTLD

* Regulations, Codes and Standards, and Safety Working Group :
IPHEDER D —F>0 0 —TD—DT. KEDEFOHIBOMRS - BIEE - 15X - ZE
(RCS&S) (CEANDEENZITD

« Education and Outreach Working Group :
IPHEDER D —F >0 0I—TD—DT. BE - VI NI—FEBHEITD

* Hydrogen Production Analysis Task Force :
2020F 1B (SR SNTEEEET )L —T T, KEREIE(CEAIT BGHGHILEZEH I DA
TimeAFEL. BEREEICEMAIDICEZENETD
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Hydrogen Breakthrough
(2022F9ARR. COP27 CILSAF)
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- IEA. IRENAZEH'TBreakthrough Agenda Reportl%F#*

Hydrogen Breakthrough —
2030 F CICALT - KRR CERMAKREAFARECTS oo

2022
=F Avtz—3

SHOIRNF-SATATEKZROEEN IS, TBEIM AR R,
« BIWKER/RRZFEKZEREG BIFOLaRRBIOKRZNEL. Bikss
{IEHHRE# R D EF CEEREEZRIT, oa e =5
- IRFEOBIX-KRZFRKEZFEBL100H M KETHAN. 2030F(C(F
FfE1.4~1.55EB M OB IXKER/IKKFRKENNE
D&, 2023~2030FTlIKREISERENZEBEBIEITIENNE,
o FIEREDSTARDICS. HBEAE, FRIFNE TG RIATHFEIRE. {taial
HRKZZBILR - RRFRKRICARBE TV MENIRE,
o BIXRRZFIKZERICTIBEFREEL., FF(OBE3~5FTAMEICEN.
« 2030FE0TL—IAI—-BEEKICE. SB1~2E/ICAT ORI 3N E,
BIXRKF/MBRRRKFZOFREZERIH(CWITDIIZY b X I\CQ}ZFTCLIBW“”%
B I RKE/MRRFRKRDOERRRIE - ZREERAF—LNDE
KFZEDRID EEIFTO> T hOKIERAL cta—%i%ﬁ/\dbn_%
EEEICHSITZKETOD U bDO2iE (BESIBEEERRAREEIERE)

HFr : IEA. IRENA, UN CLIMATE CHANGE HIGH-LEVEL CHAMPIONSITHE BREAKTHROUGH AGENDA REPORT] (2022£98)
https://climatechampions.unfccc.int/wp-content/uploads/2022/09/THE-BREAKTHROUGH-AGENDA-REPORT-2022.pdf
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[Breakthrough Agenda Reportl®d
Hydrogen Breakthrough (2022&9A%3R. COP27TIL{AR)

KRG 1 2020E>20304F (1.5°CHIEFERK) D)A

Figure 3.1 Supply of unabated fossil, low-carbon and renewable hydrogen, 2020 and in

2030 in 1.5°C-compatible pathways
100 BIL-EREKIER

[ e
g B{E10075 bokits e -
£ 80 —2030%F(c131.4~ ( \
= 1.55@ MICIEABE | :
po ! I
2 o0 ¥ | .
2023~20304(C | |
BIR-{EXFEKE . I
40 WIBEE N R | ;

|
I
20 o : !
f \ 1 :
; | 10Bbky 70BEY ! ,
Unabated ! Renewable Low-carboni Unabated | Renewable Low-carbon
fossil | hydrogen hydrogen |  fossil ! hydrogen hydrogen
hydrogen S~ == === === === hydrogen ' _ _ _ _ _ _ _ _ _ __
Today 2030

Note: Shaded bars represent the range of supply across various scenarios.
Sources: |IEA, 2021b; BNEF, 2021; IRENA, 2022a; and BP, 2022,

{7 - IEA. IRENA. UN CLIMATE CHANGE HIGH-LEVEL CHAMPIONSITHE BREAKTHROUGH AGENDA REPORT] (202249H)
https://climatechampions.unfccc.int/wp-content/uploads/2022/09/THE-BREAKTHROUGH-AGENDA-REPORT-2022.pdf
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BEDBFOREIRINF—HEE (total final energy consumption) [CHF3KEEIS :

20204—20304F (1.5°CEIFEM) DJ/IA

Figure 3.2 Share of total final energy consumption in selected sectors met by
hydrogen today and in 2030 in 1.5°C-compatible pathways

50 10
S 40 8
S S
[T L
’_.
5 30 . 5 6
o o
I @
5 20 5 4 o

10 2 l

0 0 L L ; & L
Today 2030 ‘ Today 2030 Today 2030 Today 2030 Today 2030
Chemicals Steel Road transport Shipping Aviation

Notes: Shipping and aviation include hydrogen derivatives. Hydrogen used for direct reduction of iron with natural gas is
excluded.

Sources: IRENA, 2022a; BP, 2022; IEA, 2021b; and BNEF, 2021.

{7 : IEA. IRENA. UN CLIMATE CHANGE HIGH-LEVEL CHAMPIONSITHE BREAKTHROUGH AGENDA REPORT/ (202249H)
https://climatechampions.unfccc.int/wp-content/uploads/2022/09/THE-BREAKTHROUGH-AGENDA-REPORT-2022.pdf
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KFEIEF(ERE : 2021—>2030

Figure 3.3 Levelised cost of hydrogen production by technology in 2021 and 2030

a3 9

= I

2 B8

a

= 7
6 EAHADIAMI LR
5
4
3
2
1 BT KERIEFIC &oTIR1 KL /KgA
0

Unabated fossil Low-carbon Renewable |Unabated fossil Low-carbon Renewable
2021 2030

Notes: All references were published before gas prices started to rise as a consequence of the current energy crisis. Based
on gas prices of USD 200/MWh (vs historical averages of USD 15-20/MWh in Europe), the levelised cost of unabated fossil
hydrogen could reach up to USD 10/kg H2.

Sources : IRENA 2022c¢; IEA, 2021a; ETC, 2021; IRENA, 2020; and BNEF, 2020.

HFr : IEA. IRENA, UN CLIMATE CHANGE HIGH-LEVEL CHAMPIONSITHE BREAKTHROUGH AGENDA REPORT] (2022£98)
https://climatechampions.unfccc.int/wp-content/uploads/2022/09/THE-BREAKTHROUGH-AGENDA-REPORT-2022.pdf
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Hydrogen Breakthrough (2022&9A%3R. COP27TIL{AR)

(EikFE - BIFKBELEDRENICEITS2030FEFTOEE/NAR

Figure 3.4 Critical path to 2030 for low-carbon and renewable hydrogen and derivative:
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P © IEA. IRENA. UN CLIMATE CHANGE HIGH-LEVEL CHAMPIONSITHE BREAKTHROUGH AGENDA REPORT] (202249AH)

https://climatechampions.unfccc.int/wp-content/uploads/2022/09/THE-BREAKTHROUGH-AGENDA-REPORT-2022.pdf
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[Breakthrough Agenda Reportl®d

Hydrogen Breakthrough (2022&9A%3R. COP27TIL{AR)
FERKFEOEBEA=STFT1T DIVESD

Figure 3.5 Landscape map of key international hydrogen initiatives

IRENA's
Long-term Vision Hydrogen Energy s Mission Innovation’s :
& Action P Ministerial (HEM) CEM Hydrogen Initiative Colnbauﬁnﬁunw:'nrkm Clean Hi en Missi Hydrogen Council
: WEF's Accelerati Mission Innovation’s
Demand Creation First ‘ Claar Hydmgonng CEM Hyqusn Hydrogen Coundil Green Hydrogen H2Global Clean Hydrogen
& Management Mover Coalition Initiative Initiative Catapult Mission
IRENA's Collaborative
'g::as"“é:'.':‘: CEM Hydrogen Initiative Hydrogen Council Green Hydrogen Catapult IEA's Hydrogen TCP P on Cras
pply Hydrogen
Finance & [Activities of DFIs and MDBs WEF's Accelerating Clean Hydrogen -
Investment e.g. World Bank] Wnitistive Green Hydrogen Organisation Hydrogen Council
Research & o S S |IEA's Hydrogen TCP and the
T Roaion Mission Innovation’s Clean Hydrogen Mission ced Fuel Gells TCP Green Hydrogen Catapult
Market International Partnership for - . WEF’s Accelerating Clean
Structures Hydrogen E&o::: m(;ells inthe CEM Hydrogen Initiative Green Hydrogen Organisation Hyd Initiative
Standards & . IEA's Hydrogen Green Hydrogen 'm Hydrogen Hyd Coundil Hydrogen Energy
i Action Pact L5 e Ministerial (HEM)

& Fud"::‘
Certification Hmtww TCP Organisation Hydrogen

Lanascens Hydrogen Breakthrough in partnership with the initiatives above

Note: The diagram summarises the roles of many public and private sector initiatives in this sector. Initiatives have been
included if they have a global scope, with active members from multiple regions of the world, and have at least one
significant work programme specifically focused on accelerating emissions reduction in this sector. The list is not

exhaustive and will be updated over time.
P - IEA. IRENA. UN CLIMATE CHANGE HIGH-LEVEL CHAMPIONSITHE BREAKTHROUGH AGENDA REPORT] (202249H)

https://climatechampions.unfccc.int/wp-content/uploads/2022/09/THE-BREAKTHROUGH-AGENDA-REPORT-2022.pdf
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FERKREKBRENDIYR1I-XDTRL

Figure 3.6 Technology readiness levels of key hydrogen and hydrogen-derivatives
end-use technologies

Industry Transport Buildings Electricity generation
1
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H2
5 N-l,-eloftrol/sis Hss HRS - .35MPa micr bPEtd LB licro- so.;c °
- H.EC Synthelic CH H_-enriched H, blending in
H.FC pump natural gas natural gas turbine
. NH-oloctiolysis (VRE - e — High temper
H, blonding e vsis VRE)  ightemperature Ral igh famperature
in DRI MTO - electrolytic MeOH heating
7 ° [ ) ° ° °
H, blending MeOH-electrolysis (VRE) H,FC H,-metal Pure H. gas
in BF hydride heat pump turbine
# HYCE  RIE NAFC  Smalsian A i
BF off gas H, 2 2 s e ;
5 enrichmentanc CCUS b Spwe syei
H, ICE " NH, ICE NH, blending in
100% H_-based DRI 2 3 Coal plants
4 ® ° o
H, plasma smolting Kiln blending NH, turbinos
3 HRS - 70‘MPa -HT Medium aircraft
2
1
Iron and stzel Chemicals Others LDroad HDroad Shipping Others Buildings Electricity generation
© Smal prototype ) Large prototype " Demonstration _ Market update O Mature

Notes:BF = blast furnace. DRI = direct iron reduction. FC = fuel cell. HRS = hydrogen refuelling station. HD = heavy-duty.
HT = high throughput. ICE = internal combustion engine. LD = light-duty. MeOH = methanol. MTO = methanol to olefins.
PEM FC = polymer electrolyte membrane fuel cell. SOFC = solid oxide fuel cell. VRE = variable renewable electricity.
Cogeneration refers to the combined production of heat and power. TRL classification based on Clean Energy Innovation

(2020), p. 67.

PR IEA. IRENA, UN CLIMATE CHANGE HIGH-LEVEL CHAMPIONSITHE BREAKTHROUGH AGENDA REPORT] (202249A)

https://climatechampions.unfccc.int/wp-content/uploads/2022/09/THE-BREAKTHROUGH-AGENDA-REPORT-2022.pdf
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https://www.enecho.meti.go.jp/category/electricity and gas/electric/nonfossil/2019-4-tracking/20200401 manual.pdf

March 2023 / © TECHNOVA .INC All Rights Reserved.

17



[§38] CertifHy : EHE (Book&Claim¥Z7h)T ECHNOME

« KKEZEOBEZDEEL. Book&ClaimSATFAZEA
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« Product GO, Scope 1~3DHEEZZE (Scope 3D LiRETFRz=SD)

o SATLNIIHNEHEET

o FERIBEFOCAPEXNMSOHEHERZFEAW
« GHGHEHED@EI&IEE. BNZFTEI D ERNHDENHE— DB/

Scope

* Emissions intensity incorporates f

Well-to-user

emissions across the supply chain

* Product GOs are product-based
not facility/company level

* Broad range of information
available on GO — not just
emissions intensity e.g. water
source

Eligibility

* Eligible to participate if there is a
suitable production methodology

Well-to-gate

Input
_ materials
{embodied).

 Production

Irput mterial On-site emilssians

extraction
emissions
input material Imparted
transport, storage, electricity
pre-processing ermissians
emissions
March 2023

T

Transport & R Prod:
consumption

 storage

Produet transport
ernissions

Product storage
ernisslons

i

Nom-emisslons
product
consumplion
information
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IKZZE DG HIE

« ICICIEHDREABIENEIZLLTNS

2006 2008 2010 2012 2014 2016 2018 2020 2022 TBA
3 Standard GCSHZ

2 existing, scheme reen

g 1.0 kgCO,eq/kgH, not yet piloted I'Sht'g';gg?g

J)

UK Low
Carbon
Hydrogen
Standard

(2.8

Intensity threshold (kgC0,eq/kgH,)

China
(3.9) Hydrogen
) Alliance
No threshold defined
Australian
CER H, GO
i g
GGl IENCEIVSE | o oruing | Boundary: to point of production
ging oundary: to point of production, to point of use
market b o
\ 7

Timeline of emerging and existing voluntary schemes and regulatory mechanisms
(RMI/IRENA)

P : Certification for facilitating international trade of green hydrogen, 31 January 2023, OECD, Paris
https://www.youtube.com/watch?v=_HKfjs-ZSH4
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o KKFEIATAREANICLEATIFE [C1EHE

C—1T—1~—1—)

Price & Quality
Signals
H,
H, Storage & Distribution in End-use Market
Purification .
Cccus [ De-hydrogenation | Regasification J [ H, Purification
End-use X & r A&
Markets [ SMR/ ATR [ NH, Cracking
& A
ST RO *  Petroleum Product/LNG Tanker J[ NG/H, Pipeline | [ C-Hship ] [ Electirc-drive Ships | | LH, Ship ][ NHsTanker
Transport . - 'y = ry T 7y O F
[ C-H; Tank [ toHcTank || cryogenicStorage || Liquid NH;Tank |
Hydrogen = ¥ ac % ..
Storage | Compression Hydrogenation | Liquefaction H NH; Synthesis J
t T 1 T i T i}
I
Carbon
Black H, Purification
Hydrogen - F
—— Production I
Pathways
SMR / ATR / Pyrolysis Electrolysis
POy
Y Y
Ene ( f
i Duﬂj Natural Gas, Crude Oil, Heavy Fuel Oil, Electricity Grid Electricity Production Desalination
Naphtha, LPG, Waste )
A

BRr2e Lo

~
|

PR Certification for facilitating international trade of green hydrogen, 31 January 2023, OECD, Paris

https://www.youtube.com/watch?v=_HKfjs-ZSH4
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« EXMATHEROFIENELIZIL TVS>KERICEIT IR BE

EU Climate Law

4 A\ i ) 7 N
Emission Reduction [ Clean tech& fuels and infra uptake
/ / \ (" En d ™
i ergy an
EU ETS \ EU ETS |, Mobility ] [ others
2030 GHG emission (separate extension) : J = =
o reduction target: Road transport . 5 & =
[ Renewable Energy Directive (RED) |~ =
= -61% compared to 2005 and &Y { : J E :;‘*
o (up from -43) Buildings - ~| 3 %
= & & [ )| co2Emission Refuel EU Aviation & || 2 2
a2 iti 2
?';:_ extended to Most introduces é Standards Cars Fuel EU Maritime oG =
% maritime transport Carbon Contracts 5 and Van 3 ) 3 E
-~ For = = B S
. CO2 Emission e =
T Difference (CCfDs) / @ ] s 8
o N
E \ / \ < . Standards HDVS EnEray T )| & g
""= r Y p— /‘ \ s g, E g
Carbon Border Adjustment Mech. (CBAM) # & Gas Directive — g
Emission coverage: Imports of ETS-sectors types of products g - Alternative v ~
\. /(€ 2 Fuel \. IS
'S ™) g m Infrastructure r ™~
Effort Sharing Regulation 3 _E 2 Gas Regulation
2030 emission target: -40% compared to 2005 == v
\ 7\ 7§ ! \ / \. A\ >,
Souwrce: Jan Braun, Ad van Wijk, and Kirsten Westphal Not just hydrogen, also electricity now under CBAM and

REDII/REDIII! Think about the UK!

PR Certification for facilitating international trade of green hydrogen, 31 January 2023, OECD, Paris
https://www.youtube.com/watch?v=_HKfjs-ZSH4
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- FIVFIHLIREMEIRIZENLHIENRRS

NSYF2J5EE (BREE)

o HRZBYITSAFI-—>NFEZEDSEiR
(TR RN)

Fhet&(ICE9 315k 0 E,

o BIMFI-C2HRIEHBIDRMmBLU

[REEZES (SEBR)
o FAfT. 37, JKOEA. CO2EE=.
st SR E, R INSEEL TR
o NoWFJEIBAZE(CAHIIBRENTE
%

II2AD

Renewable hydrogen TG and GO

ﬁ“r_nﬂn [

Renewable H, [
production

Renewable H,
production

High-carbon

] Other than renewable
H, production

H, production

Renewable TG

H, consumption

Physical traceability

Traceability guarantees
(FYF2J5EE)

Renewalle GO

H, consumption H, consumption

Guarantees of Origin
(FREEMEIERR)

PR Certification for facilitating international trade of green hydrogen, 31 January 2023, OECD, Paris

https://www.youtube.com/watch?v=_HKfjs-ZSH4
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- BITKFELERFEKET. F5YF>2Y (Traceability guarantees)
Renewable hydrogen TG and GO

BITIKE
{KiR3EKZE
(FixFEKE)

X

Traceability guarantees
(FYF>I5EE)

Guarantees of Origin
(IR EEEIERR )

Renewable H,
production

Renewable TG

I H, consumption |

Physical traceability

Case 3

)

High-carbon
H, production

| Case2 |
[ Renewable H, ] Other than renewable
production H; production
- ——_'_‘_-‘--"""\_‘
H, mixing

Renewalle GO

| H, consumption |

Low-carbon hydrogen TG and GO

| H, consumption |

Physical traceability

No NG
No GO

| H, consumption l

Other than low-

carbon H, production

Low-carbon H,
production

)

High-carbon
H, production

S

H, mixing

o

- -

Low-carI»on GO

[ H, consumption |

PR Certification for facilitating international trade of green hydrogen, 31 January 2023, OECD, Paris
https://www.youtube.com/watch?v=_HKfjs-ZSH4

March 2023
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No GO

| H, consumption |
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« KFEYISAFI-2UTHREATIHESD

9 ;%711

Distri- End user
(e.g. steel)

HEREME

. On track More work required . Gap, work reqguired

PR Certification for facilitating international trade of green hydrogen, 31 January 2023, OECD, Paris
https://www.youtube.com/watch?v=_HKfjs-ZSH4
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NAFTIBHEICHIIBIKRFEAZST7T14T (24F)

IV—->KFEEMITJ 5L (Clean Hydrogen Electrolysis Program) : 10 &RV
KERROIATR. FFE. L. BEL. BEFTOM /R34 7R
2026FFTIC2RIL/ kg T

V-V KB/RE-UH(4J)VRDD&D (Clean Hydrogen Manufacturing and
Recycling RDD&D) :5 &R

FESROERNY TS5/ F1—- 18R %2 TR

N)—2KREBEOERNEEZZ1E

ik~ —>7k3#£/\J" (Regional Clean Hydrogen Hubs) : 80{&RJL
DI—2IKZRmDELE, JBE. 12772y NI—JDEIEEER
o FngE T RIS FIRE TGS AR TR

Y-k ZEREE# (Clean Hydrogen Production Standard : CHPS)
DOEMZEIETOTI b (s —>K5R/\TE) ’@R&Dﬁ]’]vbkd‘ﬁb‘%ﬁm@%ﬁ
(FRHITERW)

REIVY->KEEEE &O—RYYD (National Clean Hydrogen Strategy
and Roadmap)
D)—>KZRDEGE, k., BT, FIAZIEET 320, iy - #2509 EIR vl fE R [E SR EL S
E0—RwT (3&@(&51;1:_)

5564

5
3

AT : US DOE [National Clean Hydrogen Strategy and Roadmap Draft] (202249822H)
https://www.hydrogen.energy.gov/pdfs/clean-hydrogen-strategy-roadmap.pdf yarch 2023 / © TECHNOVA .INC All Rights Reserved. 27
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« REDIHU—> k=G & O— FYYT 1 EFIZRST MTHH

- 3D0DE5EHEE @Ry
(1) 0IJ_>7K§%$}ZH§H,\] ° /]/\// ()g I\b‘\ﬁgb\ﬁﬁi’%(: DOE National

Clean Hydrogen
Strategy and
Roadmap

JA—7X
. EEENIFY. ARUMRE., EBTRILE-EES =
REANICIEO U —2kER - kEFv U T 0T e =
(RIEREDOIRILF—LZ2REICEHE) DRithEEE e ﬁ

(2) DU—2IKZ=DIX SHIR

 Hydrogen Shot (20314E(C1 RJL/kg) DERDTZED. s
KF|EDTSAFIT—HEZIMRL. JU—2KED KL
AR MERZRM S

« DUFA IR FTUTILCETSAF T —MEssH(ICHIE TS

o ZIEME, WA, UBAO)LEZERT D

(3) gy D —DUZER .

iﬂ_].iﬁjzg IJ - \/7J<$} \j‘ . SE., NS
ARRIR D) — 2 KZJEDH T 54 F 1T — > DiER
. 12ICERE

FEHARRA 2T b BAEIL. ERRIEE - REIREDEME sl
N 7> BUED

HFT : US DOE [National Clean Hydrogen Strategy and Roadmap Draft| (2022&9H22H) SESXIR)
https://www.hydrogen.energy.gov/pdfs/clean-hydrogen-strategy-roadmap.pdf March 2023 / © TECHNOVA .INC All Rights Reserved. 29




JVU—>kREEE &O— Ry : g

- BERI3D (HER

IV =2 KRR

(1) PYV=2KR BRI D D12
I MIRZVARICTA—DA :
203042100075 b ZiERY,

(2) 2Y—=>7KFEDIA MHIR :
20264E(C2 R)L/Kkg.
20304E(21 RIL/KgBIER

(3) iRy ND—HZER :
ADFRUL _EDKZE)\ D% ERE

8% 1602 B3
ch{sLLHRL

« A MEiR, 1hi\D)

co,

O ——

Enablers

Strategy

@ Target strategic, high-impact end uses

)

Achieve 10 MMT/year of clean hydrogen by 2030

Vision:
Affordable clean
hydrogen for a net-
zero carbon future
and a sustainable,
resilient, and
equitable economy

@ Reduce the cost of clean hydrogen

L ee—

Enable $2/kg by electrolysis by 2026 and $1/kgH, by 2031

Benefits:
Emissions reduction;
job growth;
energy security and
resilience

Focus on regional networks

Deploy 4 or more clean hydrogen hubs and ramp up scale

Work with other agencies to accelerate market lift off

0 006 0 0

P : US DOE [National Clean Hydrogen Strategy and Roadmap Draft] (202249H22H)

https://www.hydrogen.ener

.gov/pdfs/clean-hydrogen-strate

Workforce Safety, Policies and Stimulating qurgy and
development codes and incentives private sector envnvron_mental
standards investment justice
-roadmap.pdf March 2023 / © TECHNOVA .INC All Rights Reserved.

30



JV—>kEEEE &O— RYYD : DR

XKEOD
MBS FUARL
50% @RS, St

FEROBHAREL m Fuel Cells and Hydrogen Joint| FXFCH JUD> FUA

(=115 4.3) Undertaking, Ambitious, 2019 | (Ambitious)
(EU)

40% EXFMAO

i A1) -~
10~30%% #Fuel Cells and Hydrogen Joint, FRp|FCH JUD>FYUA

. Undertaking, Business-as-
KFTEN HHB Usual, 2019 (EU) (BAU)
ﬁ%figﬁf,&m A Energy Transitions NPOIl Energy Transition
30% - Commission 2021 (Global) ieci NS
KENLHD Commission D> FUA

® McKinsey & Hydrogen Council Hydrogen Council
Py Hydrogen Insights 2021 > FUA
20% A (Global)

+ International Energy Agency

Hydrogen use as percentage of final energy demand

. o Net Zero Energy 2021 I\EAI Net Zero Emission
& + (Global) >TUA
0,
10% = A # Bloomberg New Energy Bloomberg
Outlook Sept 2021 (Global)

X

é X

e International Renewable IRENA 1.5C>FUA
0% P 4 Energy Agency 2021 (Global)
Transport Industry Buildings Total Energy

P : US DOE [National Clean Hydrogen Strategy and Roadmap Draft] (202249H22H)
https://www.hydrogen.energy.gov/pdfs/clean-hydrogen-strategy-roadmap.pdf March 2023 / © TECHNOVA .INC All Rights Reserved. 31



JV—>kEEEE &O— RYyD : B

- BR : YU —K3&E 10005 b2 /4 — 20304 JU—>K3%E 100055 b /4F

KEDKZERE REIHY—>KEEEE ICHTS
(20214, 1000 b /£E ) -V KEOERBE

50 MMT/year
Hydrogen consumption in the U.S. by end us¢ C/ean H 2 by 2050
IU—2IK3=E
50005 h>/4E Enabling ~ 10%
20 MMT/year il
reductions
I — k5 Clean H,
10005 b/
by 2040
10 MMT/year Y= k3
' Clean H2 20005 b /£
M Refining by 2030
I Ammonia and methanol IU—>K3E BEDIL—KEDLE
B Metals 10005 [\)/ﬂi IV —YKFEICERIRULT
Other wahlitidzy (2030

FOKRZEEIIAH)

P : US DOE [National Clean Hydrogen Strategy and Roadmap Draft] (202249H22H)
https://www.hydrogen.energy.gov/pdfs/clean-hydrogen-strategy-roadmap.pdf March 2023 / © TECHNOVA .INC All Rights Reserved. 32



DU—KIEBEE& O~ KRy 1 JU—KEOMHE CCHNOM

« 1RJV/kgBEREFICLIZILNEEBFEOR TR
KREDZILNEBE (willingness to pay)

S8
Forklifts e Hydrogen Shot Production Cost Goal
$7
: I Current cost of electrolysis
BRD
SG dl \ -
_— 7J(J—/ Commercial ] Current cost of steam methane reforming
¥ =D Buses Trucks ~" with carbon capture and storage
s 95 |
® g%§ﬁ$z=
o 4 (Rt B33
‘5 Biofuels {L¢k5)
]
c Iron and
3
%o ° . Steel Export
E Chemicals Ssetasonal Synthetic Markats
$2 s orage Fuels |ndustrial Z
BARD D )V —IKZ= Heat 7
i g
$1 .................................... $1/kg .............................................................................. é $1/kg 1%
TATOESE
Hydrogen Shot production cost goal $1/kg. ——A%EET
SO Excludes cost of hydrogen delivery, compression, storage, and/or dispensing
Today

Long term

P : US DOE [National Clean Hydrogen Strategy and Roadmap Draft] (202249H22H)
https://www.hydrogen.energy.gov/pdfs/clean-hydrogen-strategy-roadmap.pdf March 2023 / © TECHNOVA .INC All Rights Reserved. 33
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DI IA KR Legend

BI300F
t%ﬁﬁ%@%; A B Dark Colors: Base Case
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™ Light Colors: High Demand Case
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thRBIET ., PARY

Gl REX 7UEZ
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Threshold hydrogen price ($/kg)*
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Hydrogen Demand (MMT
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» 20404 : 20005 b,
—

P : US DOE [National Clean Hydrogen Strategy and Roadmap Draft] (202249H22H)
https://www.hydrogen.energy.gov/pdfs/clean-hydrogen-strategy-roadmap.pdf March 2023 / © TECHNOVA .INC All Rights Reserved. 34



V- KR &O— RYYD | KEFRE

JVY—>KFEOBEICHU TIElIadditional demand I %HE

DU—-2VKRDEERIA 50  #Additional Demands >
Power-to-Liquid Fuels % P =ELED
m Methanol /ﬁ

Blending in Natural Gas for Heat

40 2
m Energy Storage a
m Steel
m Biofuels

30 B Trucks
B Ammonia

Refining and petrochemicals

o CE- L

aaE’FEﬁ

Million Metric Tons H, per Year

B
§

2030 2040 2050

P : US DOE [National Clean Hydrogen Strategy and Roadmap Draft] (202249H22H)
https://www.hydrogen.energy.gov/pdfs/clean-hydrogen-strategy-roadmap.pdf March 2023 / © TECHNOVA .INC All Rights Reserved. 35



2022-2023

Hydrogen ShotiZRkDzsbD/ VA% 3L
HE

SOEC : 10,0008Ff&

CO2DLCAZ M & 3/VALA EZ5FAh
IKFRBUE : [RF 1+ 1.25MWIKER
SRETOTSA 2 E

o JKEREICLDV)-2KER : 2026FFTIC |

2024-2028

TEIOBLE : BIR ¥ LEHED) .
RF 7. FEEY-EaH + CCSH

2R)L/kg

« {RE/KERE : 51 kWh/kg. 8F3HFf.

250L/kW
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300~L/kW

- [RFEBEOZOER (20MW)

« JU-2IKERE : 1000 LI E (%

+—¢R3DOEJOYSADBIE
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BIKZRIR)
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B KARIEARE)

- {RR/KERE : 46 kWh/kg. 8F3HF(H
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« Em/KERR | KERBUEINRMES, 808

fal. 200RJL/KW
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o IEKRAT—23> : REMIE40%HI

J& (2016%ELE)

KZERAY-IL - : MAMES0%ME E
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SEITYY— DA AR T
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IKERREK : 15>/5B—500006>/EA
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PEHEITT2 ppm

« IKEFCA-N\=h39v7T0>1 8347 T

FAERKRED)AOvRTOSTIb : 2 E
MFEOIZ1 =T B TERTHE
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R, EEOEERH RICFIR)

REINSYIRIFC : 80RIL/KW. &EiMiA
%, EEEE
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HFT : US DOE [National Clean Hydrogen Strategy and Roadmap Draft| (2022&9H22H)
https://www.hydrogen.energy.gov/pdfs/clean-hydrogen-strategy-roadmap.pdf
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- RED/KFZE#(34.0 kgCO,e/kgH,

« CHPSOMIE :
o FHIEETER0
(DOE(ZEESE - TO> 1 MM U TEEEER (FR&OTAUY)
g KR/ \ T TEYTSAF T —> 2R TolRERBRE DHEEEARR L.
[ZE5ERY | (CCHPSZIERN T D ENkHBND,
(FRODOENE TIECHPSHEBDEE(CINZ SND ] EEMEHD D)

- BEIAE(E
« BRKR1>IITE: KRREYA T2 kgCO,e/kgH,ATF
-+ > J LAPIFNE - S+ JY+ )L T4 kgCO,e/kgH,AT

- DOEfg% (CHIPS) : 4.0 kgCO.,e/kgH,
IKEREE2 kgCO,e/kgH,
+ Z2DAtdD T Ot X2 kgCO,e/kgH,
o ERMDRIAFH : SMR : CCS 95%. B&AHIFUSHE, ERASY>U—T1%LLTF
IKERE : ESID15%I(FUSFEY)., 85%I(EHB T

- JN\JIX: 10B20H%ZT

P : US DOE [U.S. Department of Energy Clean Hydrogen Production Standard (CHPS) Draft Guidance| (202289H22H)
https://www.hydrogen.energy.gov/pdfs/clean-hydrogen-production-standard.pdf
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CHIPSOSAFLIND AU (EWell-to-Production Gate (RSERREET)

B P = b ©

[Gi'.fi?f.'é’.?ff] s 1l 10 1] 10

Fuel combustion Extraction of Feedstock =) H, Production and =3 o, > Co;

Fugitive emissions feedstock l Delivery CO, Capture Delivery Sequestration

Fuel Fuel Fuel Fuel combustion Potential
combustion combustion combustion for compression, emissions/

etc. leakage

Fugitive Fugitive Fugitive Fugitive
emissions emissions SRS emissions
Feedstock treatment Process
(e.g. drying, purification, emissions

fertilizer for biomass)
724577 : 99%. 3 MPa
Net GHG emissions associated with
production of hiomass feedstocks

P : US DOE [U.S. Department of Energy Clean Hydrogen Production Standard (CHPS) Draft Guidance| (202289H22H)
https://www.hydrogen.energy.gov/pdfs/clean-hydrogen-production-standard.pdf
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- KEDEKFEINT IOAFTIE, 6~ 100 FhEiRIRFE

- 202111 HDOEBTRIRA>ITECED{Regional clean hydrogen hubs
(H2Hubs) O/5=F84A
- BE
o 2035FFXTICENZH—NRTU—{E, 2050FDxy hOCER
2031F0dD1 R)L/kg-H2DiER
IKERFREIENN
(2030£E(C1000/3 >, 20404(C2000/73 > 20504 (250003 K>)
« 154 %&ER
o ENMII(X
Phase 1 : ##ffi - BB ZEBE LI TT MExr (MUHRXF—0/R)L5 &iEE)
—SEIDASEDIER (Go/No Go¥lirdsr D)
« Phase2: I>2ZF7U>0FHA>2 - ESRIAETILHE. P - HEIERR.
ATFTAH—EDER. FFeen]HS
« Phase 3 : #5%
Phase 4 : A&ILK. T—FUNEEDH

}ﬂRyﬂz 6~10h'Fh
FH : #5ER60~70{ERL
(BBFERA > TFEEB0ME RIL—7%5 10~ 20BN FFFHROHUBD AR HICTET)

{7 : DOEIFull Funding Opportunity Announcement] (2022£9822H)
https://oced-exchange.energy.gov/FileContent.aspx?FileID=e159ff1f-5572-437e-b02d-b68ach461893

March 2023 / © TECHNOVA .INC All Rights Reserved. 41




- IRECHIFIOITI MR8~ 124 LR

o JOSIVMNERZE : 8~25ERIL/HF
DOEZSHILEMBATOEIS : 50% T
(DOEBNR%%E : 5~10{ERIL/HFr. G ETEARL12.5ERIL/HPR)
IBEFBHBFDEIS : 50%U £ (INEDISATZIZESD)

- JOPIVNERRE @ 8~124 (ERHAMEG2~44F)

« A1) NEFE 20229F9H22H
TUTTMNEE : 20224F1187H
RBEZ (D)) :2023F4H7H
LE1—: 2023%F5H22H~5H31H

{7 : DOEIFull Funding Opportunity Announcement] (2022£9822H)
https://oced-exchange.energy.gov/FileContent.aspx?FileID=e159ff1f-5572-437e-b02d-b68ach461893
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o IIKED 1 DISBA AR TRV — R BRAEOSRIE
« DEKED 1 DREFHIRLE—HE . ;féig 1 3:?;;3%
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50~100h>/H PIKED 1 DIFEnEFI
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{7 : DOEIFull Funding Opportunity Announcement| (2022€9H822H)
https://oced-exchange.energy.gov/FileContent.aspx?FileID=e159ff1f-5572-437e-b02d-b68ach461893
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DOEIHydrogen Shot Incubator Prize |3 —5H
(2022€10A11H)

- Hydrogen ShotDEFi/KZERIE : B/KERE, SOECHD

- DOE(FHydrogen Shot (1 1 1) ZERkI DIl Hydrogen Shot
Incubator Prizez=}ttL. SolsE 1A EBZFKR

« 9F—LAEIEE : SOl [Propose! | ExPE
RE 1A RIL+ERTDI v a7V ITEERSH R ZEXIE)

Propose! Up to 10 Winners
Accelerate development of new solutions for $1°,°°° cash
clean hydrogen production. $50,00° il‘l vouchers

Prove! Up to 5 Winners

Design a plan for concept demonstration and $'|oo'ooo cash

technoecononjic and emissions analyses with $300 000 in VOUCheI'S
1

the help of national laboratory experts.

18 months

Pitch Day!

Present proof-of-concept along with experimental and analytical
findings to potential investors and commercial partners.

AT - DOEIU.S. Department of Energy Announces Winners of the First Phase of the Hydrogen Shot Incubator Prize] (2021410811H)
https://www.energy.gov/eere/fuelcells/articles/us-department-energy-announces-winners-first-phase-hydrogen-shot-incubator
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BoMax Hydrogen (Sanford, FL)—a system that integrates light-activated
nanoparticles with an enzyme to produce clean hydrogen from sunlight
IKFRBUEHAEZ B I DR T A FICEESE. KEXICI TUKREE

Gold Hydrogen Team (Houston, TX)—a process using dark fermentation to
biologically produce hydrogen in spent oil wells

FERAICHIT MEY DIEFRE CL KRS

Electro-Active Hydrogen (Knoxville, TN)—a system that integrates solar
energy with algal hydrothermal liquefaction and microbial electrolysis to
generate clean hydrogen, leveraging the chemical energy from organic matter

ISP ERY) (REY)) TERUCHEYIERDARCLHKERRIE

Evolve Hydrogen Inc. (East Northport, NY)—a novel electrolyzer system
design that can use seawater as a feedstock without the need for precious
metal materials

BKDEEBRICLIKRTIS

H3 (Palo Alto, CA)—a system that integrates high-temperature solid oxide
electrolyzers with thermal energy storage to enable continuous hydrogen
production even when using intermittent renewable resources

SAVEEZE I SSOECEEFNER Tz FH VK ERE
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Biomass Super Gasifier (Indianapolis, IN)—an indirectly-heated pyrolytic
gasification process to convert carbon-based feedstocks into syngas from which
hydrogen can be extracted—with the remaining syngas used in a solid oxide
fuel cell to generate power to run the system

REVORADIRICLDKERML .. TOTRCEIZENIE. KNI AZSOFCICHIEUTRE

NX Fuels Inc. (Ann Arbor, MI)—a technology that harnesses sunlight to
produce hydrogen from seawater using a photoelectrochemical process
BIKNSDFAEFRIKERRE

PAX H2(0O) (Richmond, CA)—a technology that could reduce the capital and
operating expenses of an electrolysis system by producing clean water using
waste heat from the electrolyzer

IKEBFENBDFEEVE FHWTFRKICL D55 iRE FH OER E R OHIR

The Hope Group (Lubbock, TX)—in-situ microwave-assisted catalytic heating
to crack methane and generate hydrogen directly from depleted natural gas
reservoirs

NAIORZ WX BN L L DK R RIS
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- DOEI(3, Hydrogen and Fuel Cell Technologies Office®:@8ENJ'O> 1
I bMAEERBIIC, Hydrogen ShotéiB5EiRS > IS EEICE D (AFZ =R

ByERA >S5 & TEE (20224118 158k/k37)

Hydrogen Shot Hhisk o —>K3E V=K EIKEBAE DY—-2DKERE -
NI DIBE 2095A U414 9)
(202156”37B%R) SOfERL 10{ERIL SIERIL
(2022~20264F) (2022~20264E) || (2022~2026%F)

[Support of the Hydrogen
Shot and a University
Research Consortium on
Grid Resiliencel
[CEATRLF
202278278 REFE
20228RH27H »EEIE
2022598 23H CP##EHLID
2022128 1H FAfESHLID

[Regional Clean
Hydrogen Hubsl
Ml E R VN = 4=

2022F6H2H 1"EF&E

FAER60~701ERIL*

[Clean Hydrogen Electrolysis,
Manufacturing, and Recyclingl
ol e VN = =)
2022512H17H REFE
$RZR7 SIERILF

CP : T hR—)(—
FA : JWL7Vr—>3>

[Support of Hydrogen
Shot]|
[CRITHIAFTFTE
20225 12R823H NEF&E

* 5ZDD10~20E L, FEOHUb

NEOEBENGHTOTIE

March 2023
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European Hydrogen Backbone (2022%4AH) : TECHI& ’

1237717 LIREDHIE

« BRMDHATSO 31V RERMIKFEIBBEABIE DI DICA =S 7 71T 2581

Gas for Climate*h“;RERM K=

HBEBEEZRER

* BN EEH  E#XEEE (TSO)
1118 )\ A AN AEUENSREZHNAAZS
7747 Gas for Climate]

[European Hydrogen
Backbonel (2020%7H)

WO A DEDRCATID evDROGEY
PRASTRUCTURE CAN B CABATED

any 3000

PR : Gas for Climatel European Hydrogen
Backbone] (202047H)
https://ehb.eu/files/downloads/2020 Eu

2020€7A : -

2021568 :
14 =>7547 TEuropean Hydrogen Backbonel (EHB) 3837

BRI K RAADEIRZ B ITHA S 7T1I W& (GRIETSO 31%t)

2022548 :
[European Hydrogen Backbonelig38Z7vJ'7—p

RO 7ZBE3IEITECHIREPowerEU] (2022438, 58) ZX(F. ALK
MKEAIBIRIEZEZ 7V T — b (284yEOKERLEEH)

European Hydrogen Backbone [European Hydrogen
DAYN— Backbonel (2022%4H)

eﬂmdber ° BULGARTRANSGAZ Co.n e): US (( : l jCI'eOS

e[ering é\najas ENERGINET eustream

g:xswiss% f|uxys‘6 3 GAS COMNECT aserD) P GRSSCO
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...............

4P : European Hydrogen Backbonel European Hydrogen Backbone] (2022548)
https://ehb.eu/files/downloads/ehb-report-220428-17h00-interactive-1.pdf

ropean-Hydrogen-Backbone Report.pdf
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European Hydrogen Backbone (2040%) Di%&E-ERIAM F =0

SEIRN (AT B4+ EHEx=EEfm) T798~1433(%€

Cost porameter Low [Medum
low  medium high i
&27 741 910 Sma 14 1.5 1.8
7 : 77 777 Medium 20 22 .74
Pipeline costs Pipeline Capex, L 05 23 a4
A IS new
. % — - — Offshore Medium 34 a3 4.6
;=% 4/ 7 Compression costs Offshore Large 43 4.8 58
7 7 Mé/km
¥ T Small 0.2 0.3 0.5
172 266 524
Medium 0.2 0.4 0.5
. Pipeline Capex,
Total investment cost //// / repurposed?’ Large 0.3 0.5 06
7 Offshore Medium | 0.3 0.4 0.5
143.3 Offshore Large 0.4 0.5 0.6
Compressor station Capex P 34 6.7 ME/MW,
E- Electricity price 40 60 80 €/MWh
>
g Pipeline operating & maintenance costs 0.8 09 1.0 £ fyear as
E Compressor operating & maintenance costs | 1.7 1# ¥4 % of Capex
w
1.6 3.2 Weighted average cost of capital 50 %
Depreciation period pipelines 40
.. > . . Years
EiiﬁﬁtiﬁliﬁﬁwgﬁﬁﬂwSFi'ﬂ?Kiiﬁﬁ:lZ I\ Depreciation period compressors 25

BE_F#RXT0.11~0.21€/kg. SBE#IXT0.17~0.32€/kg 551 smol : 20-inch (~500 mm)

low medium high medium : 36-inch (~900 mm)
o Sl o= large : 48-inch (~1200 mm)

Onshore pipelines

€/kg/1000km

H 7R : Gas for Climatel European Hydrogen Backbone] (2022448)
https://ehb.eu/files/downloads/ehb-report-220428-17h00-
interactive-1.pdf
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HiFf : European Hydrogen Backbone Maps
https://ehb.eu/page/european-hydrogen-backbone-maps
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3P : European Hydrogen Backbonel Five Hydrogen Supply Corridors for Europe in 20301 (2022458)
https://ehb.eu/files/downloads/EHB-Supply-corridor-presentation-Full-version.pdf
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5P : European Hydrogen Backbonel Five Hydrogen Supply Corridors for Europe in 20301 (2022458)

https://ehb.eu/files/downloads/EHB-Supply-corridor-presentation-Full-version.pdf
March 2023 / © TECHNOVA .INC All Rights Reserved. 57



S5ADKFEIY R—[CIEREFNI NS

KV R—DEfmE &

L7IVH&ER7 IV K- BERER&IL7IVUA 7V R— LIV R— AEBR-JVL MBIV R— RER-ERERIVR—
Corridor A — — Corridor B ————— Corridor C ——— Corridor D Corridor E — 1
North Africa Southwest Europe North Sea Nordic and East and South-East
& Southern Europe & North Africa ‘ Baltic regions Europe
Q suLcarTnaNsaAZ
e custream
custreamn  fluxswiss® crecs @as _creos  CNERGINET Q) mber  conexus o5z #4 oas commecr
3% gas connecr @ ® @ D ™ wona enercINET  elerin Oo=nm )
F aascon gaz fluxys gaz fluxys {7 e g i —
m =} OGE <JOGE -eOnNTRAS PGRSSCO  Gasunie sreern)  OERE ZJOGE +eONTRas
+®#ONTRAS f | Plinovodi REN »4 & Teréca @902 naﬁoqalgrid a NPROION ENERG: pPUNQCro ¥ Plinovodi
% @ <JOGE -eONTRAS <JOGE -eONTRAS @ #; TRANSGAZ

3P : European Hydrogen Backbonel Five Hydrogen Supply Corridors for Europe in 20301 (2022458)
https://ehb.eu/files/downloads/EHB-Supply-corridor-presentation-Full-version.pdf
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3P : European Hydrogen Backbonel Five Hydrogen Supply Corridors for Europe in 20301 (2022458)
https://ehb.eu/files/downloads/EHB-Supply-corridor-presentation-Full-version.pdf
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H2Global : BT DJY—>KERIE - WADESWET NI S hEIS5 LIS

- MYEREmHOLH (G1Z2) LEE#EE (FMYKRRHNEDREE) M.
H2GlobalZ202166R(375 £ GEFIRFE - sURREANIEI—0OiE)
%X )\— 1 Siemens Energy. Thyssenkrupp. VNG, Deutsche Bank. Salzgitter. Uniper.

Hamburger Hafen und Logistik. Neuman & Esser. Reederei F. Laeisz. Viridi RE. Enertrag. Nordex.
Green Enesys. MAN Energy Solutions. Hydrogenious LOHC Technologies GmbH. Linde

. NIBHIE :
CARA—os 3> R

REREAZH (104ER9) ,

SHARARZZHY ,(

. TOSTHREMH : ¢ |°

. KBRS l H_,
100~150MW x4~54t =

. 20214FEE[FHIS00MWE i,
FIE

. 20244EN S ALARIA -

{7 : H2 Globall Shaping the global energy transition] (The Indo-German Energy Forum. 20215 11H8H)
https://www.energyforum.in/fileadmin/user upload/india/media elements/
Presentations/2021108 German funding schemes for Green Hydrogen Projects/20211108 H2Global.pdf
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JRIH2Global IOHIE

- H2Global : IRFE49t &R ZIRH

F. LAEISZ

atmosfair - WYOrQEenions (N wrer casee

*H2Global Stiffung

Fiduciary ------
e incaton -
) -

@ AirLiquide FEWV

VNG
Handel & Verlrieb

the foundation

B
o R R e A e e e e e 8L e —

r,, ‘) @ thyssenkrupp e JEMENS = eneRTRAG

NG oci RWE

Board of Trustees
Private Sector Federal Ministries

Deutsche Bank

&
Business representatives BMWI: 3 Seats VIRIDI

elected by the Founders' BMU: 1 Seat

Conference BMZ: 1 Seat
Headquarter: Hamburg Headguarter : Hamburg {13 Seats) BMBF: 1 Seat
MD: M. Exenberger. T. Bollerhey BMVI: 1 Seat 2 ToraL eren a0 Gasue
T
: P
Financial contribution NORTHLAND
1
: & | e Stimulus Package @@L
holds the company shares as trustee of the foundation . H ° LS 900 Mio. EUR
-~ P
e HMintco ey ocis  boems:  samcr ¥
Financial contribution ‘opak ’r
04/01/2022 H2Global bp

“ i‘uusm £K Q@HIF

AT DAIMLER = Y
TRUCK ! H )4

ArcelorMittal ————

P - H2GLOBAL STIFTUNG
https://www.h2-global.de/
H2Global AdvisorylShaping the global energy transition |
https://norddeutschewasserstoffstrategie.de/wp-content/uploads/2022/01/Exenberger-Slides H2Global Dec-2021 EN1.pdf
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JHH2Global BRIEDAS (##afll)

- H2GlobalDAASIErnst & Youngh =it

Result of stage 1 I

List of bidders and bidding consortia fo be considered in stage 2 T - 5 g

SStage2\DF1T (G181E - EHAVA MNEfRE) ~ Conclusion of stage 1
Evaluation of the requests to participate on the bas|s o / /’l Notification letter about the non-inclusion
of the suitability and selection criteria (Inmliaﬂon) of applicants a .
Examination of suitability and final selection / @ZINASBABIC LA —X AT
(limitation) of bidders and bidding consortia to / /I | Opening of the received requests for participation
be considered for stage 2 | after expiration of the participation period
QENFERI 5477 T i l':,‘ Submission and recording

'| \ OEIMBEDRHTIDERIAL

Call for requests of
participation (unlimited) ‘
Publication of the prequalification |

tender (Europe-wide and national) ‘,:" . ‘
m Completion of the award procedure (award)
Informanon letter to bidders - A e “Evaluation of the offers on the basis

OIERIREA]

Opening of the received tenders after the .
expiry of the tender period /

of the award criteria (final selection)

Formal review of the bids and
evaluation against the award criteria

7 OREZ)FAFTV7 Tl (&42)

Submission and recording /
®RR / Il
OB / If necessary, negotiation rounds in which the specifications
7 \ (“Leistungsverzeichnis") are modified / sharpened
' | DIERIHIELS (BB
Call for offers (limited to stage '| l This presentation describes an example of

selection) / \ a two-stage negotiated procedure. The
2 specific details of the award procedure

Publication of the award . .
will be set out in the award documents.

(Qrocedure la)(exﬁcon % ‘
©Stagel S18bE- lﬁkb‘b@iﬁz%
P : Federal Ministry for Economic Affairs and Climate Protection, H2Global Foundation, Hydrogen Intermediary Network Company GmbH [ International Market

Consultation on the 1st H2Global Bidding procedurel] (202257813H)
https://www.bmwk.de/Redaktion/DE/Downloads/h2global/international-market-consultation-on-the-1st-h2global-tender.pdf?  blob=publicationFile&v=6
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JHH2Global BRIEDAS (##afll)

Stage1T2~3h'A. Stage 2T4~6H'B

Relevant aspects and (minimum) deadlines:
+ For the start of the bidding period, only the day on
and (minimum) deadlines: which the notice is sent is relevant - bidding period
*+ Parficipation or tender deadlines start on the day starts at 0:00 a.m. on the day after the notice is
after the notice is sent to the Publications Office of sent.
the European Union (regularly via TED). + Standard deadline in negotiated
Expected * Standard deadline in the negotiated procedure/competitive dialogue for submission of
End of procedure/competitive dialog for submitting bids: 30 days (day O: sending via TED)
August requests fo participate: 30 days (day O: sending via * In the course of negotiations, sharpening of the
2022 TED) specifications is possible fo a limited extent.
* \ J | J >

I I |l

Legal minimum 30 days term at least 15 days Legal minimum 30 days term

Transition (esp. deadlines
Prequalification (steps 2 - 5) regarding possible Tender (steps 7 - 9)
complaints)

Y I
According to experience approx. 2 - 3 months According to experience approx. 3 - § months

Call for requests of participation M Call for final bids (imited 1o m
stage 1selection)

- 2022fFE~: AEITODEADRE

o 2022FFR~2023FF)58 : =YDMHEIEEEH (HPA) #FiE
«  2024£FkK~202557)50 : RAIDEWA

o 2024FR~202554)58 : =AIOFEZEH (HSA) S

HiPR H2G|oba|fH2GLOBAL - IDEA, INSTRUMENT AND INTENTIONSJ (202248H)

Federal Mlnlstry for Economlc Affairs and Cllmate Protection, HZGIobaI Foundation, Hydrogen Intermediary Network Company GmbH [International Market
Consultation on the 1st H2Global Bidding procedure | (2022ﬁ57ﬁ 13H)
https://www.bmwk.de/Redaktion/DE/Downloads/h2global/international-market-consultation-on-the-1st-h2global-tender.pdf? blob=publicationFile&v=6
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HPT : Federal Ministry for Economic Affairs and Climate Protection, H2Global Foundation, Hydrogen Intermediary Network Company GmbH/International Market
Consultation on the 1st H2Global Bidding procedure] (2022&7H13H)
https://www.bmwk.de/Redaktion/DE/Downloads/h2global/international-market-consultation-on-the-1st-h2global-tender.pdf? blob=publicationFile&v=6
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