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¢ MITSUBISHI

Company Overview (related to H,) e T

MITSUBISHI
HEAVY
INDUSTRIES
GROUP

> 80,000 Employees
300 Subsidiares
esp. in
* Renewable energy
* Thermal energy
* Nuclear energy
* Industrial machinery
* Power systems
» Metal manufacturing

 Commercial aviation.

* Electronics industry

* This table is not exhaustive. It lists only companies and
products related to hydrogen business

Energy Plants and Integrated Defense and
Systems Infrastructure Space Systems
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Jet Engines Iron Making Aircraft

(Mitsubishi Heavy Industries Aero Engines, Ltd.) (' PRIMETALS (Mitsubishi Aircraft Corporation)
Compressors Ammonia & Methanol H-IIA Rocket

(Mitsubishi Heavy Industries Compressor Corp.) Co-Production Plants . ocke

CO, Capture Plants

Gas Turbines (Mitsubishi Heavy Industries Engineering, Ltd.)

(Mitsubishi Power | Mitsubishi Heavy Industries)

Gas Carriers
(Mitsubishi Shipbuilding Co., Ltd.)

* MITSUBISHI
POWER

Research & Innovation Centre
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MHI Group Companies in Europe, Middle East & Africa

MITSUBISHI

HEAVY INDUSTRIES

MHI Group across EMEA NETHERLANDS SEDE FCAND
p Almere Molnlycke Jarvenpaa
Mitsubishi Heavy Industries Group maintains a Mitsubishi Logisnext Europe Mitsubishi Logisnext Europe Mitsubishi Logisnext Europe
comprehensive presence across Europe, Middle East and Mitsubishi Turbocharger and Engine Europe
. . . . MHI-EMEA Corrugating & Printing Machinery Division
Africa, operating a range of businesses in renewable, thermal
and nuclear energy, industrial machinery and power systems, )
metal manufacturing services and commercial aviation.
The following map highlights key locations across :ELG':M
the continent. . rogennos
Primetals Technologies °
RUSSIA—@
Moscow
UK Mitsubishi Heavy
SENEGAL S TURKEY o ~ London Industries Russia
Rufisque Istanbul Mitsubishi Heavy Industries EMEA
MHI Equipment and Mitsubishi Heavy Industries Turkey (MHI-EMEA) HQ
g Ankra ormerss Teemnokogies U@ ° *
i (]
EGYPT © ° Turboden 9 PY [}
Cairo ° Sheffield
. ] Bursa . .
MHI Technologies P Mitsubishi P Primetals Technologies °
Mitsubishi Power lisubisht Fower Uxbrid ° POLAND
ge Krakow
itsubishi i i [ J
IRAQ Mitsubishi gea;/iilnt?ustrées Alr L ° ° Primetals Technologies
° Basrah — UAE onditioning Europe
Mitsubishi Power i
Dl;lbali . . CZECH REPUBLIC
Mitsubishi Heavy Industries
KUWAIT Middle East Ostrava
i FRANCE [ J i i
Mitsubi th: wait Primetals Technologies Paris Primetals Technologies
itsubishi Power L
M!tSUb!Sh! Logisnext . Mitsubishi Heavy Industries
SAUDI ARABIA I\S/htstublshl Heavy Industries Thermal France P AUSTRIA
ystems Linz
Mitsubils):inllr:;rer: Abu Dhabi Mulhouse Primetals Technologies
o MHI Equipment Alsace
Khobar Mitsubishi Power MENA ITALY
Mitsubishi C c i Shariah Savigneux Brescia
itsubishi Compressor Corporation arjal Primetals Technologi
MHI Engine System Middle East rmetals Tecnologies Turboden HQ GERMANY
SOUTH AFRICA — ¢ Chieri Duisburg Osnabruck
Johannesburg ATLA Mitsubishi Power Europe Mitsubishi Heavy Industries
Mitsubishi Power QATAR SPAIN Marnate MHI-EMEA Thermal Transport Europe
Doha Pamplona Primetals Erlangen Munich
Mitsubishi Power Mitsubishi Logisnext Europe Technologies MHI-EMEA MHI-EMEA
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MHI Group Capabilities in H, Supply Chain S TSy

The MHI Group has a vast range of technologies and end-to-end solutions for the hydrogen supply chain.

RN
= Wl Plants and
m Infrastructure
: Domain
Gasification Plants CO, Capture Plants Ammonia & Methanol Hydrogen Gas
Co-production Plants Turbines
Energy
Domain

In addition, MHI Group
has products for iron

) . . making, forklift, rocket,
Offshore Wind Compressors Gas Carriers Hybrid Fuel Cell otc. that can be fueled

Turbines Generators by hydrogen.

© MITSUBISHI HEAVY INDUSTRIES EMEA, LTD. All Rights Reserved. i




MITSUBISHI

Overview of Global H, Supply Chain L UL

All 3 stages (Production/Carrier/Demand) are the key to realize hydrogen society.

Hydrogen from Hydrogen transportation
renewable source
(with CO, capture & storage) Liquid Hydrogen / ™
Methylcyclohexane Hydrogen

Power, e.g. H, & NH; gas turbines

DTS D

Ammonia }
1 a Mobility, e.g. refinery, fuel cells

Nitrogen gas Hydrogen .

“ Industry, e.g. steel, chemical
CO, capture & Utilization
. Building
Synfuels & chemicals }
Hydrogen

Cco, Cco,

CH, + 2 H,0 — CO, + 4H,

Hydrogen from
renewable source

)
J"ih-.. - 0,

H,

t 1t
Bl Green H, ﬁ. i B
O o

CO, capture
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MHI Group Involvement across H, Value Chain

o MITSUSISH

Existing products

New entry and
development

and applications

Water Electrolysis Hydrogen Gas Turbine
CIP ==
L Yydrogen pro MAGNUM Fuel Cell

Nuclear
Power

a MITSUBISHI
POWER

Hydrogen Gas Engine

Steam Reforming, Thermal
Decomposition, etc.
Compressor

(Hydrogen and CO,
compression)

Methane reforming and methane

pyrolysis, NH; synthesis
MONOVLITHI| Starfire Energy Hydrogen-reducing
Steel Manufacturing

CO, Recovery (' PRIMETALS

TEESHHOLGGIR&

Natural Gas )\'ﬁtﬁ“ﬁl' %ﬁﬁm

"t"—'“m HEMY INTIUETRESS COMPHRESFON

MITSUBISHI HEAVY INDUSTRIES
ENGINEERING

Electrofuels

in today's

C/O., INFINIUM"
White Text: MHI technology  Blue Text: Partnering
presentation CIP: Development of Offshore Wind Turbines in Hokkaido

HydrogenPro: Investing in Hydrogen Production Plant Supply

Magnum: Green Hydrogen Production, Storage and Supply Business Development in Utah, USA

Project

Development

Concept &

Feasibility
Studies

e.g. since

~ 5 years w/

(C-A-C)SYNFUEL

MITSUBISHI
POWER

Power-to-Fuel

Demonstration

Hl E .l nﬁ l“. CCUS 4\

Niederaussem, c§2
NRW :

TAKE-OFF

© MITSUBISHI HEAVY INDUSTRIES EUROPE, LTD. All Rights Reserved. 6




Beispiel: Technologien entlang der Power-to-X-Wertschopfungskette o MTSUBISHI

/’I‘ PRESS INFORMATION
’

MHI Group Undertakes Investment in|HydrogenPro
of Norway,

Leading Producer of Advanced Electrolyzers
-- Move Will Contribute to Creation of a Sustainable
Society through Hydrogen Energy --

2020-10-14

New entry and
development

Existing products

and applications

Erneuerbare

Energien Jet fuel

Diesel
(Including Marine)

SynFuels Electrofuels

CO. INFINIU M

Naphtha

. ’ Feedstocks
/ i 5 for Plastics

i n d u Strl el Ie e PRESS INFORMATION
R |
Abgase MHI Invests inIInfinium, an Electrofuels Solution

Provider, to Accelerate Efforts to Decarbonize the

MITSUBISHI HEAVY INDUSTRIES

ENGINEERING Transportation Sector
-- Additional investors include Amazon's Climate
in today's Pledge Fund, AP Ventures, Neuman & Esser
presentation Investments, and the Grantham Foundation --

2021-01-27

© MITSUBISHI HEAVY INDUSTRIES EUROPE, LTD. All Rights Reserved. 7




Water Electrolysis

Yydrogen pro
Hyd roge n + heat integration |_|2

SynFuels Electrofuels

CO. INFINIUM
Cco,

CO, Recovery

MITSUBISHI HEAVY INDUSTRIES
ENGINEERING
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Green H, Production by Water Electrolysis Y MITSUBISHI

AV HEAVY INDUSTRIES

PRESS INFORMATION

MHI Group Undertakes Investment ianydrngenPrul Type Op.- Pressure Spec. Power
of Norway, bar kWh/Nm?3

Leading Producer of Advanced Electrolyzers Pressurized Alkaline
-- Move Will Contribute to Creation of a Sustainable Electrolyzer 15-30 4.5-4.7 (AC)

Society through Hydrogen Energy --

20-0-14

= Collaboration towards 100 MW scale green hydrogen plants
= Scaling up technology and ramp-up of manufacturing

© MITSUBISHI HEAVY INDUSTRIES EMEA, LTD. All Rights Reserved.




¢ MITSUBISHI

Electrolyzer Size Past @) Today @ Tomorrow € T

) 100 MW based on 4.5 MW modules (2) 140 MW based on 10 MW modules

DU DL N DTV

3 — A

A N e

00 =8 0]

LI

LT

el HInn:
o g . - e SR JPEN ¢ - N
S = LAINININRNAR RN
5, | l TLHE | | [P=E ] E =
v BRNTRECHEEEND (s W = =T=
i el o ;
j‘ 1 «———64m Area: 3200 m2/two floor
e (3) 100 MW based on 17 MW modules
' oo
B

—= ' v [ e H | | ‘,
130 m g OO OO o4,
Buildings incl. 7 nn RS

Area: 6500 m2 . MV trafos
. BOP

A

£ ]
o 1
@ Larger stacks, two-floor building l M
e A/m? T = Area | w/ ~30 % EPC cost reduction potential |




Plant Integration Example: Heat Pump: Electrolyser waste heat to steam ot

ALK-Hydrogen Application Example:
101.6 MW(el) Electrolysis 69.2 MW(LHV-H,) Storage
Cooling Losses 16.5% (féuoejia:h) —» CO, Capture —>®—
A . T Cco,
ol_; Mwel In MwLHVrth out district
Waste heat from s heat € | HeatPump
electrolyser can be O H, 101.6 69.2 -
recovered by high @) =z a waste heat
temperature heat pump L °
« to serve own steam I-rl\1 = O HTHP 6.7 22.9 electrical _ | Ejoctrolyzer Hz
d d ( h i | ) power
industry or CCU/PCC) = Total 108.3 92.1
» or serve heating grids ~ N o
v Thotal ~85%
4 Fuel synthesis [«
High Temperature
6.7 MW(el) Heat Pump 22.9 MW(th) Steam
COP = 3.49 v’ Electrolyzer waste
i heat sufficient to

¢ MITSUBISHI supply CO, capture
&% POWER

Duisburg

© MITSUBISHI HEAVY INDUSTRIES EMEA, LTD. All Rights Reserved. 11




Water Electrolysis

Yydrogen pro
C02 Captu re + heat integration  H_

SynFuels Electrofuels

CO. INFINIUM"
Cco,

CO, Recovery

MITSUBISHI HEAVY INDUSTRIES
ENGINEERING
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KM CDR Process™ — Overview and Features

MITSUBISHI

HEAVY INDUSTRIES

Amine washing system reduces
VOC emissions and amine loss
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Heat integration system
to reduce steam consumption

KS-1™ solvent with high CO, capacity,
low degradation, and low regeneration energy

© MITSUBISHI HEAVY INDUSTRIES EMEA, LTD. All Rights Reserved.

Automatic load
adjustment control
(ALAC)

Amine filtration
and purification
systems

Proven tower

design for

even gas / liquid
distribution

KM CDR Process™ =

Kansai Mitsubishi Carbon Dioxide
Recovery Process

» Amine-based technology

» Capable of capturing ~90% CO,
from combustion gas sources, up
to 99.5% possible

» Purity of CO, > 99.9%

» Carbon Capture from Flue Gases
with 3% of CO, or more

» 50-65 kWh electrical power per
ton of CO,

—— InPower-to-Fuel concepts, required heat demand of
carbon capture unit can be covered by heat integration

Electrolysis (via heat pump)

Reactor excess heat (e.g. MeOH reactor, MtG reactor)




Worldwide Commercial Experience BT

MHI’s experienced KM 2006 India (Aonia)

vl 2021 Russia ndia (Aonla
CDR Process™ team 282) 1ULJ.S.A (SoCo) 1,200 14 3 b= 1/
supports customers

globally *._(Demo plant) 2006 India (Phulpur)
450 t/d
» Feasibility studies for LA i 2005 Japan
commercial CO2 capture 400 t/d 330 t/d
plants 2017 Japan
l 283 t/d
: a0

» Conceptual design > —>o

»o
("

2012 India (Vijaipur)

through detailed o<+
450 t/d

) ] 2016 U.S.A (Petra Nova) 2009 Bahrain
engineering 4,776 t/d 450 t/d

»O
rv

» Project execution

2010 Vietnam

» Plant Service 240 t/d

1999 Malaysia

2014 Qatar 210 td
500 t/d
2022 Bangladesh (scheduled*)
Plant under 240 t/d
operation 2011 Pakistan
340 t/d _ .
*Signed a contract for fertilizer plant 2009 India (Kakinada)
construction on Oct 2018, subject to Plant under S 450 t/d
finance close. construction

© MITSUBISHI HEAVY INDUSTRIES EMEA, LTD. All Rights Reserved. 14




Auftrag zur Realisierung des weltweit groBten CO,-Capture-Projekts PN

Kraftwerk Drax und MHI haben einen langfristigen DRAX AND MITSUBISHI HEAVY

Vertrag uber die Nutzung der CO,-Capture-Technologie
von MHI im Drax BECCS-Projekt abgeschlossen. !I'NOE\JI:IJ:IIDRISESESI_IIC\;/II\EI;YI%IiEFI-IIQIIENVSODREIfDL'S
LARGEST NEGATIVE EMISSIONS PROJECT

2021-06-10

v Grofites CO,-Abscheidungsprojekt der Welt:
Mehr als 5 x Grolke von Petra Nova

: : . : .. Projektinformationen
v' Weltweit erstes Projekt mit negativen Emissionen

_ ) _ Ort North Yorkshire, UK
Grol3britanniens erstes grofl} angelegtes CO,-Capture-Projekt
EigentUmer Drax Power Limited
Verwendung neuster Technologie: Advanced KM CDR Process™
CO,-Quelle Rauchgas aus Biomassekessel

CO,-Kapazitat mindestens 8 Mio. t/a

Technologie Advanced KM CDR Process™
KS-21™ Solvent

© MITSUBISHI HEAVY INDUSTRIES EMEA, LTD. All Rights Reserved.




Advanced KM CDR Process™ w/ KS-21™ Solvent — Overview & Features ~%MIsusis

Parameters Relative to KS-1™ KS-21™ 100% Basic design margin

9.9%

» L 1-30%
Volatility 100 50-60 7 oo A
o | |
Thermal degradation 100 30-50 o Smaller,
O 60% Modular
Oxidion rate 100 70 5 DCC &
5 Absorber
Heat of absorbtion 100 85 g 0% Modular 47.8%
= Process &
< Compact
Q 0
e 20% Layout
TL (o)
Thermal stability o 42.3% Remark: The CAPEX depends
> Reduce thermal degradation and allow higher ’ on specific condition, and the
.. . . Advanced above result may differ for
stripping Temperature and Pressure, reducing Conventional '~ Ho bl cess specific project
compression work
Oxidative stability The Advanced KM CDR Process reduces total EPC
> Potentially more tolerant to impurities cost by 30% and is ready for new commercial projects
» Reduce amine oxidation and HSS formation rate
Volatility Mitsubishi Heavy Industries Engineering
> Reduce amine loss from emission and cost of to Test Carbon Capture Technology at
Technology Centre Mongstad in Norway
water wash system > KS-21™ commercial since 2021
» Steam consumption savings outweigh cost

increases due to higher solvent circulation
https://www.mhi.com/news/210304.html

© MITSUBISHI HEAVY INDUSTRIES EMEA, LTD. All Rights Reserved.




Discover the CO, Capture Technology S MTSUBISH

TECHNOLoGY N
h AR

0:04 /7 2:07

https.//www.youtube.com/watch?v=9PtnuRWOQAY

© MITSUBISHI HEAVY INDUSTRIES EMEA, LTD. All Rights Reserved.



https://www.youtube.com/watch?v=9PtnuRWOQAY

o B

Duisburg

Power-to-Fuel
Demonstration
Demonstration
AL IRl +
HEIE“[CEUS

co,
_ H
Niederaussem, ’
N RW TAKE-OFF
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Power-to-Fuel-Demonstration: H, + CO, - Dimethylether (DME) (1/2) PN

_ m Accelerating Low Carbon Industrial Growth Sy Y
;‘-tﬂini"c Ug through — Carbon Capture Utilization Storage ‘ [ I "T
A

EU funded RD project Cofund ACT 691712 — ... 1"
Theme: Chain Integration
® 34 partners from 5 EU countries

S

CO,; froam Power Plants Electrlcltv from Renawablos
L4 l,lindunrial Pl:.nts & Energy & conventional D ME :::::-tl:ago{v i
a«:‘n::t::m o PraveE fisote : Heat Allocation

Alisd,CCUS l_\ 2 Ell':glt":olyzer
Demonstration Plant 1

Mitsubishi Power:
own synthesis demo plant,

Ly _‘*"v"" + reactor and catalysts

(SRR B Tak ese SEDCIIENS  GHETEE O”E BRI LB Demonstration Site at

. . . RWE Niederaussem
Dimethylether: substitute for diesel and LPG co, (Germany)
Methanol: C1-building block H,
- intermediate for olefines (essential for plastic), TAKE-OFF

fuels (gasoline, aviation fuel) > www ALIGNCCUS el

- long-term chemical energy storage new project: TAKE-OFF > https://takeoff-project.eu/

© MITSUBISHI HEAVY INDUSTRIES EMEA, LTD. All Rights Reserved.


http://www.alignccus.eu/
https://takeoff-project.eu/

Power-to-Fuel-Demonstration: H, + CO, - Dimethylether (DME) (2/2) ot

\‘o - o I&C coupled w/ electrolyzer and CO, conditioning
e H, =D

i (Electralyser) ~ —

. CO, X | Electrical “naqe Reactor

N (capture + condition|ng) 'g ¢ heater
C02 #& Rv
H 20 Catalytic Burner l

Separator 1 | | Separator 2

T

Waste water (DME Tank
tank

0
HsC”~ “CH,

© MITSUBISHI HEAVY INDUSTRIES EMEA, LTD. All Rights Reserved.
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Water Electrolysis

_ Yydrogen pro
Fuel Synthesis H,

SynFuels Electrofuels

CcO CO. INFINIUM"
2

CO, Recovery

MITSUBISHI HEAVY INDUSTRIES
ENGINEERING
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Electrofuels (/0. |

¢ MITSUBISHI

AV HEAVY INDUSTRIES

™=
@) +Con

H, & CO, move

through Infinium S

reactor & CO,Cat™ Production
catalyst to produce
syngas

Syngas is fed

through Liquid Fuel Liquid Fuel
Production system Production
with GreyCat™

catalyst

CO. 'NFINIUM"

© MITSUBISHI HEAVY INDUSTRIES EMEA, LTD. All Rights Reserved.

Diesel
(Including Marine)

Feedstocks
for Plastics

Greyrock’s GreyCat™ catalyst eliminates

the “wax refining” step associated with > Commercial project development underway
traditional Fischer-Tropsch. e.g. w/ MHI EMEA

Investors

.u Neg.lec‘ted Climate
Opportunities

GROUP

amazon APVentures
. ,, ADVANCE & PIONEER

MITSUBISHI

HEAVY INDUSTRIES

» Zero sulfur Kerosene
 Reduces emissions over
other kerosene products

» High cetane ~ 70 (EN 590 Diesel > 51)

» Good lubricity ~ 400 (traditional Diesel > 520)
* Reduces emissions

» Can be used neat or as a premium blendstock

No aromatics

Can be sold as C5+ or naphtha / gasoline blendstock
Reasonable octane value at 60

Can be integrated with midsteam off-take or blended with oil

» Drop-in transportation fuels from H, + CO,
» Higher value products w/o wax refining
} » Ongoing R&D program to improve productivity

22



Hamburg Green Hydrogen Hub

Grol3skalige Dekarbonisierung von

Industrie und Verkehr (griner H,) und
Integration in Fernwarme, industrielle Hamburg Green Hydrogen Hub
O,-Nutzung

} Beispiel fur Projektentwicklung durch MHI-EMEA, Duisburg

PRESS INFORMATION

Shell, Mitsubishi Heavy Industries, Vattenfall and
Warme Hamburg sign Letter of Intent for 100MW
Hydrogen Project in Hamburg

2021-01-22

© MITSUBISHI HEAVY INDUSTRIES EMEA, LTD. All Rights Reserved.


https://www.mhi.com/news/210122.html

Hamburg Green Hydrogen Hub — Uberblick S MITSUBISHI

W\ HEAVY INDUSTRIES

Dekarbonisierung von Industrie und Verkehr im gro3en Maldstab durch die Produktion und Nutzung von grinem Wasserstoff

100 MW Elektrolyse @ griiner Energiestandort ¢, THG-Reduktion
11.500 t H, pro Jahr 92.000 t CO,/Jahr

Bau 2023-24 Skalierung in den Sektoren

_ 1,000 MW f--oeemmomrmemmmeoemcoemeeee e » Konversion des Kraftwerks Moorburg * Industrie
Inbetriebnahme 100 MW b et | ~+ Standortexpertise / Standorteigentimer » Verkehr/Transport
2025 2025 2040  * Logistik- & Energie-Knotenpunkt im Hafengebiet  + Haushalt
/!\ erneuerbare éﬁ%@ End-to-End-Integration
I Energien « Weitreichende Vernetzung, insb. Industrie und Logistik
* H,-Einspeisung:  Wasserstoff-Industrienetz
. direkte Kopplung « Abwarme: Integration in Fernwarmesystem
. On-/Offshore Wind » Sauerstoff: potenzielle industrielle Nutzung

e Solar
» Bestehender 380 kV-
Netzanschluss

ﬁ Booster fur Markthochlauf

» Tankstellennetz und Distribution zu Kunden
» Ausbauoption Wasserstoffspeicher
» Ausbauoption Import/Export-Terminal

VATTENFALL @ o'e MITSUBISHI l'l'l Hsmburg




HGHH ist das H,-Produktion-Projekt des Wasserstoff-Verbund Hamburg Lot

WASSERSTOFF-
VERBUND HAMBURG

Important Projects of Common European Interest

Erzeugung
Von griinem Wasserstoff
zur Dekarbonisierung

Die meisten Projekte, wie Arcelor
et s Mittal ,H2 for Hamburg®, sind
SR N potenzielle H,-Offtaker fir den
SyRIng Hamburg Green Hydrogen Hub

Von griinem Wasserstoff in der
Industrie und im Bereich der Mobilitat

HGHH
Hamburg Green
Hydrogen Hub

© MITSUBISHI HEAVY INDUSTRIES EMEA, LTD. All Rights Reserved. 25




Carbon-free Ammonia Production (Australia) Project o MTSUBISHI

Development

Making use of abundant renewable energy in the area, MHI will produce hydrogen and ammonia. In addition to
contributing to the region’s industries such as nearby steel mills, we will try to export carbon-free ammonia

B MHI Group Products

H2U Investments
Hydrogen GT

Offshore Wind Power

/ Blast Furnace
” Converter Furnace

PV \ Chemical )
‘ -> Fertilizer
Ammonia \ Shipping Fuel )
Water Power Production ( )
Electrolyzers Plant Export

= 75 MW electrolysis plant, 120-tonne per day ammonia production
= 40,000 tonnes of green ammonia per year.

© MITSUBISHI HEAVY INDUSTRIES EUROPE, LTD. All Rights Reserved.




Advanced Clean Energy Storage Project (USA) o MITSUBISH

The Advanced Clean Energy Storage (ACES) Project is the world’s largest renewable energy storage project

Storage Capacity 1,000 MW
Project launched in May 2019 by
Mitsubishi Power, Magnum Development

Electricity and the Governor of Utah
BN Hydrogen

B Compressed air

Location Utah, USA

Energy storage to
underground salt caverns

Different storage technologies in use:

CHD @ renewable hydrogen, compressed air,
= Expanders large scale flow batteries and solid oxide
\|/_ Compressors fuel Ce”S.

B,

(2 = Plan to store hydrogen and/or
M orinee compressed air in underground salt
caverns in Utah

+ -

il
unli

N

Electrolyzers Hydrogen  Compressed - Off-takers
~ storage air storage
Clean power Fuel cells Replicability potential in Europe
generation
Advanced Clean Energy Storage Outputs Flow batteries

© MITSUBISHI HEAVY INDUSTRIES EUROPE, LTD. All Rights Reserved. 27




H, Business Case in Raffinerie

Beispiel

© MITSUBISHI HEAVY INDUSTRIES EMEA, LTD. All Rights Reserved.

Water Electrolysis Yydrogen pro




H, Business Case in Raffinerie

Elektrolyse vs. Steam Reformer MITsuBISH

in€/kg
10 @
H,-Herstellkosten °
2
0.
Griiner
Wasserstoff
Strafen
in €/kg
8 .
H,-Systemkosten .
4
2 ..
0 ..

1. Deutsche Energie-Agentur
(dena) — Heutige Einsatzgebiete
fur Power Fuels (Factsheets zur
Anwendung von klimafreundlich
erzeugten synthetischen
Energietragern, 2018

© MITSUBISHI HEAVY INDUSTRIES EMEA, LTD. All Rights Reserved.

Griiner

Wasserstoff

89602CO:/ke NN NeoM Grc

B Wasserstoffkosten

unterschiedlichen
Strompreisen

B Wasserstoffkosten

M 7/ Preisspanne bei
unterschiedlichen
Strompreisen

470 £/t

ES75 €/t e

Wasserstoff aus
Erdgas-Dampfreformierung

Rohil

B Dl s ckwh)
Wasserstoff aus

Erdgas-Dampfreformierung e
+ETS * 60— — —

_. =5,60

+ §37 BImSchG ** - - 4,00

-
7

PA 3,00

/ 2,00

/’ B CO.-Kosten 1,00

0,00

LS

Externe H;-Quellen (Nettobedarf),

7 Preisspanne bei « Erdgas-Dampfreformierung
« Elektrolyse mit EE-Strom

22 %
N -

€/kg

Wasserstoff im Raffinerieprozess [1]

\

d e n a )I\ “ Strategieplattform

I S —
Deutsche Energie-Agentur

Power to Gas

Raffinerie

Benzin

« Reformer/Platformer

78%

« Hydrocracking

Interne H;-Quellen H_-Verbraucher e [ & | Kerosin
» Entschwefelung _
« Hydrotreating PREN LO| Diesel |

= Betriebskosten
W Strom (65 €/MWh)

m Annuitat

Hydrogen pro

* CO,-Preis 2030 durch EU ETS

** Pénale, wenn THG-Minderungsverpflichtung (ab 2020: 6 %; bis 2030: 25% [SREDII])
nicht erfullt (zukunftig 600 €/t;o, mit ggf. Double-Counting)

Annahmen

5000 Stunden/a

17 MWlnstaIIlert

4,8 KWh/Nm? (AC; incl. Compr.)
800 €/kWinstaIIiert
Abschreibung 15 a

WACC 5,2 %

CAPEX/OPEX turn-key inkl.

MV-Anbindung
Einbindung in Raffinerie
Speicher
Stack&KOH-Replacement
0 % Foérderung

Business Case spatestens valide, sobald Strafzahlung
far Nicht-Erfallung auf 600 €/t.q, steigt (REDII).
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MHI Group Involvement across H, Value Chain

o MITSUSISH

Existing products

New entry and
development

» Transportation & Conversion » Demand & Conversion

and applications

Water Electrolysis Hydrogen Gas Turbine
CIP ==
L Yydrogen pro MAGNUM Fuel Cell

Nuclear
Power

a MITSUBISHI
POWER

Hydrogen Gas Engine

Steam Reforming, Thermal
Decomposition, etc.
Compressor

(Hydrogen and CO,
compression)

Methane reforming and methane

pyrolysis, NH; synthesis
MONOVLITHI| Starfire Energy Hydrogen-reducing
Steel Manufacturing

CO, Recovery (' PRIMETALS

TEESHHOLGGIR&

Natural Gas )\'ﬁtﬁ“ﬁl' %ﬁﬁm

"t"—'“m HEMY INTIUETRESS COMPHRESFON

MITSUBISHI HEAVY INDUSTRIES
ENGINEERING

Electrofuels

in today's

C/O., INFINIUM"
White Text: MHI technology  Blue Text: Partnering
presentation CIP: Development of Offshore Wind Turbines in Hokkaido

HydrogenPro: Investing in Hydrogen Production Plant Supply

Magnum: Green Hydrogen Production, Storage and Supply Business Development in Utah, USA
© MITSUBISHI HEAVY INDUSTRIES EUROPE, LTD. All Rights Reserved.

Project

Development

Concept &

Feasibility
Studies

e.g. since

~ 5 years w/

(C-A-C)SYNFUEL

MITSUBISHI
POWER

Power-to-Fuel

Demonstration

Hl E .l nﬁ l“. CCUS 4\

Niederaussem, c§2
NRW :

TAKE-OFF
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2021/04/19: MHI invests in Green Ammonia Solution Provider 2 MITSUBISH

PRESS INFORMATION \ 6!

~

MHI Invests in Starfire Energy, a Modular ?\Q\Starflre Energy

Green Ammonia Solution Provider, to e

Accelerate Efforts to Energy Transition \"

-- Additional Investors Includes AP /T

Ventures, Chevron, New Energy rgg’;;;mgh Water

Technology and Osaka Gas -- 0409.htm|

2021-04-09 &,
Technology Rapid Ramp NH; i

» Clean power, air, & water are

combined to make clean fuel .
* Fuel costs are stabilized .
 Mass produced modules speed

installation & reduce project risk .
* Modular capacity is deployed to .

match market demand .

© MITSUBISHI HEAVY INDUSTRIES EMEA, LTD. All Rights Reserved.

Proprietary catalyst, reactor and adsorber technology

Fast heating to operating temperature allows for direct use of
renewable energy sources such as wind, solar and hydro
Low pressure operation means lower costs

Flexible process follows variable power and results in
documentably carbon-free ammonia

One US/PCT patent granted | Six US/PCT patents pending
Working 10kg/day system | Building 100kg/day system
Scaling to 50 tonne/day system
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Turquoise hydrogen, low carbon transport fuels MTSusISH

MHI Invests in Infinium, an Electrofuels Solution

Mitsubishi Heavy Industries Invests in Monolith _ !
Provider, to Accelerate Efforts to Decarbonize the

Materials )
-- Leader in Innovative Technology for Reducing Transportation Sector
Environmental Impact -- -- Additional investors include Amazon's Climate

3077430 Pledge Fund, AP Ventures, Neuman & Esser
Investments, and the Grantham Foundation --

2021-01-27

MONOLITH

(wwrebey A

YWr "= .

» turquoise hydrogen and carbon black from natural gas Converting carbon dioxide and renewable power into net-

= plasma-based methane pyrolysis technology, which uses zero carbon fuels

renewable energy as its heat source. ElectrofuelsTM can be used in today's air, maritime, and
surface transportation fleets

© MITSUBISHI HEAVY INDUSTRIES EMEA, LTD. All Rights Reserved.



Ammonia firing in GT — development programm for H25 (40 MWe class GT) ~= Mfsussin

PRESS RELEASE

Mitsubishi Power Commences Development of
World's First Ammonia-fired 40MW Class Gas
Turbine System

-- Targets to Expand Lineup of Carbon-free Power

Generation Options, with Commercialization around
2025 --

20271-03-01 |

S
I d: -
7] i t\! | I lg*, | "|‘hl||1i

= Utilizing technology that enables 100% direct combustion of ammania will contribute to formation of ammaoenia fuel

supply chain
= Commercialization will also support decarbonization systems for small to medium-scale power plants in industrial

applications, on remote islands, etc. H-25 Series gas turbine

YOKOHAMA, JAPAN (March 1. 2021) - Mitsubishi Power, a subsidiary of Mitsubishi Heavy Industrias (MHI) Group. has
commenced development of a 40-megawatt {MW) class gas turbine that is fueled by 100% ammeonia (NH3). The project
was startad in response to the increasing global focus on decarbonization. As firing of ammonia producas no carbon
dioxide (CO5). carbon-free power generation is achieved. Going forward, after combustion and other testing. Mitsubishi
Power is targeting commercialization in er around 2025, When achieved, it will mark the world's first commercialized gas
turbine to make exclusive use of ammenia as fusl in a system of this scale, and will aid in the promaotion of
decarbonization of small toc medium-scale power stations for industrial applicatiens, on remote islands, etc.

© MITSUBISHI HEAVY INDUSTRIES EMEA, LTD. All Rights Reserved. 35




2020/11/26: MHI invests in and supports Green Ammonia Project S MuTsyBISm

PRESS INFORMATION

MHI to Invest in Green Hydrogen & Green
Ammonia in South Australia
-- To Deliver Project Engineering, Hydrogen

Gas Turbines and Compressors to Decarbonize https://www.mhi.
Local Industries, Targeting Green Hydrogen com/news/2011
and Ammonia Exports to Japan and Other 26.html
Countries Going Forward --

H2U is developing Eyre Peninsula Gateway Hydrogen project, a 75 MW electrolysis plant
and a 120-tonne per day ammonia production facility

It will have the capacity to produce nearly 40,000 tonnes of green ammonia per year.
MHI will support H2U’s projects and business development initiatives along with its
involvement in the front-end engineering and design (FEED) study for the Eyre Peninsula
project in South Australia.

MHI will provide key plant equipment

© MITSUBISHI HEAVY INDUSTRIES EMEA, LTD. All Rights Reserved.




Range of H, Combustion Technology i T

Mitsubishi Power has 3 types of combustors catering to individual project requirements and hydrogen densities.

Large Frame Gas Turbines

Turbine inlet Hz2 density
g | PRESSRELEASE |
oM oY €St | temperature (€) _(volume %) “

Mitsubishi Power Commences Development of

'I;yf[;e 1: N2 dilution, 1200~1400 100% World's First Ammonia-fired 40MW Class Gas
iffusion Turbine System
Water/ L. . C 197IOGCC Migﬁﬁm -- Targets to Expand Lineup of Carbon-free Power
“ Steam |nject|on ogen H2 conversion Generation Options, with Commercialization around
2025 --

> 2021-03-01
3
| Type2: Dry 1600 o O

PD’E'NM'X 1982 2018

( ) DLN 30% co-firing

test completed
G

5| Types: Dry 1650 100% (target) SN 025
£ i- ’
) i cluster Rig test completion
2 (DLN)
> : target . . :
S f@m H-25 Series gas turbine
S
[=
=)

= Today delivered gas turbines are “hydrogen ready” for 30 vol.-%
co-firing. Small GT can use up to 100%
*This presentation is based on results obtained from a project commissioned by NEDO that is a government organization in Japan. = Development towards 100% for all GTs finished ~2025

JB'E,\?%’;?‘I’_"OEW”SF% and Industrial Technology Development Organization) = Ammonia combustion and ammonia splitting developed in parallel

© MITSUBISHI HEAVY INDUSTRIES EMEA, LTD. All Rights Reserved.



