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IHI Group Company Profile

) {1

Year of establishment

1853

& ., Capitl

Egg 1 07 1 billion yen
-—

Revenue(Consolidated)

y. 1 ,1 729 billion yen

(fiscal 2021)

Net sales/Revenue

Consolidated net sales/sales revenue (billions of yen)

Fiscal 2021 NG 1.1172.9

Fiscal 2020 11129 X
Fiscal 2019 1,263.1 %
Fiscal 2018 1,483.4
Fiscal 2017 1,590.3
Fiscal 2016 1,486.3

¥ IHI adopted International Financial Reporting Standards (IFRS) fromfiscal 2020,
showing sales based onthose salesfromfiscal 2019.
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IHI

Overseas
representative offices

1 4(ﬁscal 2020)

Affiliated companies in Japan

Number of employees
(consolidated)

2 9 y 1 4 9(ﬁscal 2020)

Works

6 (fiscal 2020) ‘. 6 3(ﬁscal 2020)

[ [Subsidiaries: 46 Affiliates: 17]

Overseas affiliates
1 4 3(ﬁscal 2020)
[Subsidiaries: 121 Affiliates: 22 ]

Revenue Compostitions by business areas
: (Consolidated/fiscal 2021)

Branches in Japan

8(ﬁscal 2020)

Resources, Energy & Environment 29%
Social Infrastructure & Offshore Facilities 14%
7 Industrial Systems and General-Purpose Machinery 32%
I Aero Engine, Space & Defense 23%

Note : The total may not be 100% owing to the exclusion of "Other” and "Adjustments”.



IHI’ s vision Confidential
"a society that does not depend on fossil fuels for growth” IHI

Carbon neutrality of primary
energy & hydrogen/carbon source
i @ Carbon Neutrality
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power generation fuel feedstock

Ammonia Power to X Carbon Recycling / CCU
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Carbon Recycling / CCU Technology THI ‘

Oxyfuel combustion

Chemical adsorption Hyd rogen, S»/ngasor
CO, Capture CCU production
Technology

Conver5|on to valuable resources
Methanation, Olefin production, SAF:--
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CO> Capture: Pilot Plants THI

20 ton-CO,/d Pilot Plant Achieved approximately 40% higher energy efficiency

Location IHI's AlIOl Works in Energy Saving
Japan X100 | Approx. 40%
Source Gas Flue Gas of Coal-Fired g \ and mote
Boiler £
or Propane Gas Boiler | 2 50 | ‘
Q
Captured CO, 20 ton-CO,/d 2 IHI
()]
CO, Capture Ratio | 90% :Cj 0
Flue Gas Flow Rate | Max 4,000m3N/h-wet "MEA3O W%  IHI Solvent
-Conventional IHI Process
Process IHI Packing

-Normal Packing

PICA Pilot Plant The 5,000-hour operation successfully completed

Location Loy Yang A Power
plant In Australia

Partially funded by BCIA
(Brown Coal Innovation Australia)

\V, IHI

- agl Realize your dreams

Source Gas Flue Gas of Coal-
Fired Boiler
Captured CO, 0.5t-CO,/d

CO, Capture Ratio 90%
Flue Gas Flow Rate | 100 m3N/h-wet
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20ton-CO2/d Pilot Plant (Chemical absorption) THI ‘
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Converting CO; into valuable chemicals & fuel THI

Concept
CO: is hydrogenated by H» from renewable sources to clean fuel such as

methane and useful chemicals such as lower olefins as materials for plastics.

Methanation CO, + 4H, — CH4 + 2H50
Lower Olefins 2C0O, + 6H, — CoH4 + 4H50
3C0O, + 9H, — C3Hg + 6H,0

Renewable source
1\ Methane

Existing infrastructure
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CO; capture
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** & Syngas from biomass
(CO+H2)

Biomass Gasification
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Unique IHI-ISCE2 Methanation Catalyst X =  IHI

EEEX
ol Sintering 00 ® = .

COz + 4H, > CHs4 + 2H20
Very high exothermic re

12 4 >
...0 $“‘ S
:0 . \l
Challenges for the catalyst; s oY Yoo Y
_OQ =00 » ,- W 900 V00
Overcome the trade-off relationship Carbon o
. a . 4 ------------- } Po|son|ng
between Activity and Robustness  deposition

Our solution is cor?el typeNl catalyst Active metal

Nano-size Ni

CH4 Hzo

o, H,

Porous oxide
matrix

Kamata et al., Dispersed and high loading Ni catalyst stabilized in porous SiO, matrix for substituted
Copyright © 2023 IHI Corporation All Rights Reserved. natural gas, Catal. Today 299, 193-200 (2018) 8
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Development of Methanation Catalyst A& “~ IHI

IHI General catalyst

« Ni nanoparticles in core-shell form Ni@SiO2 |- General supported catalysts
(Patent N0.6203375 : IHI, ISCE?2)

« Small Ni particle size, highly dispersed and [+« Ni metal particle size is relatively large and

independent Ni particles are present on the carrier
« Porous matrix prevents particles from surface
contacting each other (See Illustration) » Ni easily moves and assembles on the
Catalyst Porous matrix surface of the carrier

RN ‘K\
ﬁé (See illustration) ” o Vo

4 |+ Low to poisoning
and sintering

ﬁ% |+ Allowable total sulphur %
o concentration low

Evaluation O

« Resistant to poisoning %
and sintering

« Allowable total sulphur
concentration high
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IHI-ISCE?
Methanation
catalyst

Comparative
catalyst
Ni-based
methanation
catalyst
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Development of Methanation Catalyst & = [HI

Performance comparison under actual gas from gasified coal

IHI’s catalyst v Coal gasification gas: conditions
A . with CO/H2 and poisoning
A‘Aa, components sulfur, etc.

(strict conditions)

v' More stable perfaormance than
commercial éatalysts was

confirmed under these actual gas
| conditions.

Reaction Rate

0 5 10 15 20 25
Time on stream (hr)

Stability evaluation of CO2 methanation catalyst

kwwgw.éuu“

v' Confirmed that methane can be
I stably produced for more than

i 3000hrs without performance
degradation

CO, Conversion

0 500 1000 1500 2000 2500 3000

Time on stream [hr]
Copyright © 2023 IHI Corporation All Rights Reserved. 10
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Technical Roadmap for Methanation technology THI

2019, Bench Scale test (1.25Nm?3-CH./h) have been carried out.
2020, Demonstration Scale Test (12.5Nm3-CH4/h) has been started.
2022, Small methanation system commercialized.

Demons n Scali
Lab Scal Bench 2 ~Several
ab scale  geale Test 100
Test N 3/h
Methan ~1.25 S
(Nméh) — ~0.05
~2018 2019 2020~

e Test 12.5Nm®3-CHq4/h

.....

Lab Scale Test
~0.05Nm3-CHa/h Bench Scale Test

(IHI Yokohama 1.25Nm*-CHa/h
Engineering Center) (IHI Yokohama Engineering Center

IHI Methanation System

Copyright © 2023 IHI Corporation All Rights Reserved. 11
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Mid-scale Demonstration Project (500Nm3/h) IHI

4 World’s largest methanation facilities (5S00Nm?3/h) and CO; Capture
€ Utilizing reaction heat of methanation for CO2 Capture

€ Demonstration of technology to reduce CO2 emissions by 50% compared

to conventional in the blast furnace process in the steel industry.
€ Realize carbon recycling by replacing coke with synthetic methane as the

reducing agent in the blast furnace.
€ The operation will be started in April 2025
A= @ re [HI
Existing Blast Furnaces - Replacing coke with carbon neutral methane.

Steel stone Steel stone Blast furnace gas
(Cokes) Exhaust Gas (Cokes) CO2, CO, H2 Utilization
r
CCus

Methanatlon

CO: + 4H:z
+ 2H:0
CHa *
Carbon neutral H 20

Source : https://www.jfe-steel.co.jp/company/pdf/carbon-neutral-strategy 220901 1.pdf

Carbon
Recycling

Heated air \\%
-

' pulverized
coal

Copyright © 2023 IHI Corporation All Rights Reserved.
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CO> to Olefin project

Japan's New Energy and Industrial Technology NEDO commissioned project

Development Organization Commissions IHI to Recycle CO2 JPNP16002
and Develop Olefin Manufacturing Technology -Company to
recycle carbon as raw material for plastics and resins-

November 11, 2021-

IHI Corporation announced today that the New Energy and Industrial Technology
Development Organization has commissioned it to undertake a research project that it will
complete in February 2026. The two R&D themes are to develop catalysts and reactors to

synthesize lower olefins (see glossary note 1) and to test exhaust gases at existing crackers
and explore integration with existing facilities.

[ — - (1) Develop catalysts and reactors
Fydrogen | CO: Olefin | f to synthesize lower olefins
I synthesls
p—b |
E"ha‘f't Exhaust gas —‘—"II I". M (2) Test exhaust gases at existing crackers
stac

| CO; recovery Oleﬁn Synthesiq |

Confidential

IHI

and explore integration with existing facilities

O system | reactor 1 I ¢ - ' Il
SNETre’
Naphtha Decompositio —l =% 21l/2%0
gas Ethylene % . ‘S )
Propylene o
Natural Naphtha Distillation and Polymerization Molding Plastic products
gas cracker refining processes

Project’s two R&D themes and value chain leveraging existing facilities

Copyright © 2023 IHI Corporation All Rights Reserved.
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Power to X: Soma IHI Green Energy Center
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IHI

P

L

“Local production of renewable energy for local consumption” x “Enhancing resilience to disaster”x “Regional revitalization”

Supply of renewable energy
via private lines

Research facility for
renewable energy-derived
Expansion of renewable energy hydrogen utilization
production and utilization and

reduction of CO, emissions
Sewage disposal plant

bbb

Waste incineration plant

Storage batteries

|

Energy and economic circulation
within the region

2
| &

@

WA,
L

e Ll

Renewable energy

Zero transmission to the general
power transmission & distribution
system (no back feeding)
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Total energy control by IHI's

Local consumption of locally
produced surplus electricity

& Disaster prevention
®" Hydrogen economy
Fuel-cell ;
vehicles Soma C“}r
o Reconstruction
H Pﬂ_wa:r lrum;mu_;r;mn Support Center
mn emergencies 1 1
Hydrogen - Cmerg . (disaster prevention base)
Fuel cells
] | ] |
Oxygen . Ammonia q h
Methane ydrogen research,
exchanges among people
Conversion &
utilization research w u
Hydroponics &
‘ m Disaster response land-based New business creation
. aquaculture
Electric
vehicles . B,
Agricultural fertilizer
Biomass fuel ’
Drying
R LIS - T |
Sewage  Sludge Pellets / h
sludge drying :
equipment Reduction of sewage

sludge disposal

Energy Management System

14



Soma IHI Green Energy Center (SIGC)
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Soma IHI Green Energy Center :
Soma City, Fukushima Pre., in Japan

‘r- . 2 D) ; b= —‘
— Installation Scale : Approx 54,000m i o
Privete owned VAN z 1

Power line }Eéelacarlc Iaouer ’ )
=== Photovoltai udage dryer -\ i
Bowaeting. Surplus power to | To d'fatgf gte tﬁvsa‘évgﬁﬁe
Fuel Cell Sludge biomass fuel 3 LE
Power line Sludge fertilizer !";' »
rFrreep
Li-ion battery " ——
Storage /stabilization CEMS&LLC
Data base
L Forecast/controll
_for Blackout utilization
situation (BCP) Research Center
(Jul, 2020)
Soma City B

Sewage Plant

Distributed PV energy
by private line
(200kW)

Soma City
Emergency Base

Fuel cell 20KVA Supply
to Soma Emergency Base
in blackout situation

Copyright © 2023 IHI Corporation All Rights Reserved.

(RN

Water Electrolyzer
Surplus Power to
gas/storage
(research, BCP)

| -
B

BUSSIS
Connection point to grid
No reverse power
Grid capacity 500kw

Private owned
Power transmission and
distribution
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Blockchain for Environmental Value Distribution IHI

IHI and Fujitsu start joint project on new environmental
value distribution platform using blockchain technology

o/ e s
~Apr. 12, 2022 - &Y THI
IHI Corporation (hereinafter IHI) and Fujitsu Limited today announced
the launch of a joint project on environmental value trading starting
April 1, 2022, with the aim of contributing to the realization of a carbon-
neutral society and to revitalize the market of environmental value
trading ecosystems.

Creation e ot Trade/distribution

% ) v
PN I w/
2 - % EHE
Tecing  Environmental value SvAroncnentsl

https://www.ihi.co.jp/en/all news/2022/other/1197835

ure, etc report i d " latf Environmer
3498.html e distribution platform  alue tokens m
L e ' (Corporate consortium)
Indn
Carboncaptyre °°° . corporations
technology
g Demand for
Creators of environmental

environmental

value
value

Copyright © 2023 IHI Corporation All Rights Reserved. 16


https://www.ihi.co.jp/en/all_news/2022/other/1197835_3498.html

IHI

Realize your dreams




