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Overview of J-POWER Group "?}2,’}'5”

Balanced Portfolio

With a balanced portfolio of hydroelectric, thermal, wind power, geothermal, and transmission and
substation facilities, J-POWER has comprehensive technical capabilities ranging from fuel procurement
to siting, construction, operation, and maintenance of facilities.

Based on extensive experience in Japan, J-POWER has been engaged in consulting and power
generation business overseas for more than half a century.

Consolidated power generation facilities™

(As of March 31, 2022)

Overseas power generation
6,523MW

Coal-fired thermal power
9,928MW

24,807MW 24,807MW

Wind power
524MW

Domestic power generation .
18.284MW Gas-fired power
' 5, 229MW Geothermal power

23MW

Biomass Solar power
12MwW 31MW

*1 Capacity is based on owned maximum power output



Overview of J-POWER Group ‘,?;gfg’ﬂ?

Steady Expansion of Overseas Business Foundation

While steadily executing large-scale projects, J-POWER has strengthened its business foundation and diversified its business in the three priority areas.

In operation

New operation started or newly acquired

Construction started

ASIA
IR 4, 61.6mw e
05w 680uw @ X

@ Starting rooftop solar business \ o

Investigation startéd

()

Other Regions Utilization and enhancement of business O
° foundation in Thailand . 0.(“'
202 .
(2 )

. O Promoting Construction of Central Java DQC Q
Starting-operation-of P . Starting operation in the latter half of 2022 U.S.A.
Triton Knoll Offshore Windfarm ?}é 44

Started opération-in April 2022 ° 1,899MW
(R New 1,200mw

Australia o2
Starting operation of Jackson CCG\\

Construction
I\ tarted
s Bmw 19mw @ Started operation in May,2022
& ; 1 \ % i kﬁ\
Acquired shares of Genex* @ Completion of Wharton Developmext
Entering into a partnership with a strong Secure acquisition of developer profits

renewable energy developer

*1: Genex Power Limited is a renewable power generation and energy storage development company in Australia.



Japan's Vision for 2050 %OWEI?

Group
Image of Achieving Carbon Neutrality in 2050
(Ministry of Economy, Trade and Industry (MET]I))
Promote electricity from non-fossil sources, use of CCUS and electrification of non-electricity sector.

Since most non-electricity sector cannot be electrified, carbon-neutral fuels and carbon recycling will be used.
There is a strong need for large-scale introduction of CO,-free hydrogen and biomass.

2019 2030 2050
1.03 billion tons *Figures are for energy-  (Overall GHG emissions: -46% Emission reduction + Removals:
Consumer derived CO2 compared to 2013) Net zero (- 100%)
110 million *We will continue to challenge ourselves
tons to achieve a higher level of -50%
> - . > Electrification with
E > Consistent prom;)_non of decarbonized electricity
= zé%dr‘,iﬁt.[ﬁn ;er?ergyhconser\l/;_l |otr_1 ¢ > Pursuit of new options suchas | © L.
(O] oS rough a combination o hydrogen, ammonia, : |
b5 regulatory and supportive Consumer CCUS/carbon recycling | Hydrogen |
G.') > Qr?sstiucrzfren thening of > Ultimately, carbon removal 'l';y:t:e::':
S efforts to reaﬁze ah gdro en Vi sy technologies such as | fuels 1
§ et yarog plantation, DACCS and BECCS | Methanation 1
Transport SOCIely are applied to sectors where =TT
AEg o decarbonization is difficult ! Biomass |
tons Transport o e s e e 1
ﬂ
I I I
> Efforts to make renewable energyj I
> the main source of electricity
E Electricity > Restructuring of nuclear energy > Maximum introduction of I
= 440 million | Policy . renewable energy I
O tons > Reducing the ratio of thermal > Utilization of nuclear energy I
Q power generation based on the . > Pursue new options such as
T premise of stable supply Electricity hydrogen, ammonia, |
> Utilization of hydrogen and CCUS/carbon recycling I
ammonia power generation L
— Lokl -y I
S g I Plantation I
% g Source: “Green Growth Strategy Through Achieving Carbon Neutrality in 2050” METI, June 18, 2021 I D’?;CCS e
09 pons N |




J-POWER Group’s Vision for 2050
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J-POWER “BLUE MISSION 2050”

Towards a carbon-neutral and hydrogen energy society

We have developed the J-POWER “BLUE MISSION 2050” to achieve carbon neutrality by 2050.

By combining our experience and integrated technologies, we aim to achieve zero CO, emissions from our power generation operations
by 2050.

As a milestone, we aim to reduce our CO, emissions by 40%* by 2030. We will take up this challenge in stages.
(*Compared with the three-year average from 2017 to 2019)

As one of these challenges, we will contribute to the realization of a hydrogen energy society by producing "CO,-free hydrogen" from coal.




J-POWER Group’s Vision for 2050 "?}%'E”

ACTION PLAN

CONCEPT

The J-POWER “BLUE MISSION 2050” is making an action plan
based on the priorities of “acceleration” and “upcycling.”

Coal gasification

Coal-fired —>CO,-free hydrogen power generation*1
1 E)ho‘?,(,@ral = +CCUs/ _ Production and supply of CO,-free

Carbon recycling hydrogen

Renewable energy

CO,-free power
J-POWER “BLUE MISSION 2050”7 — T genzeratio%

Steady promotion of nuclear energy

> Stabilizing power network
> Power network enhancement*2

—> Power network

*1 Including the use of hydrogen extraction from ammonia for power generation *2 The power network enhancement is an initiative for J-POWER transmission.

Priorities for implementation . .
(priority items) Acceleration Upcycling




J-POWER Group’s Vision for 2050 l[?;gg'fﬂ

Toward the Realization of J-POWER BLUE MISSION 2050

To achieve the target for 2030, J-POWER has newly set the CO, emissions reduction target by FY2025, a halfway mark.

To realize carbon neutrality in 2050, J-POWER will work on CO,-free hydrogen power generation.

B |n addition to expanding renewable energy and rearranging its assets through upcycling, J-POWER will reduce the carbon
consumption of thermal power plants by co-firing biomass.

®m Furthermore, J-POWER will implement a plan to curb and abolish the operation of aged coal-fired thermal power plants, aiming
to reduce CO, emissions by 7 million tons in FY2025.*!

%0 *2
- { million t -19 mitiion't
Toward 2025 2030 2030 target to achieve
2030
U . - .
pcycling -of exllstlng aésets - : : = ))) _40% 2
Expanding biomass introduction Introduction of ammonia co-firing (-44%) *3
Curbing and abolishing the operation of o . :
aged coal-fired power plants Realization of CCS in Japan
Accelerating the expansion of renewable energy GIElgelaglo]ile]g o] ia[=N®)alogF-WNIE[el ETH =0\ =T Sl o] =1
B J-POWER will accelerate the expansion of renewable energy by introducing CO,-free hydrogen power generation with
excellent output adjustment and enhancement of electric power networks.
B Toward CO,-free hydrogen power generation, in addition to the combination of J-POWER GENESIS and domestic CCS,
J-POWER will take a multifaceted approach in Japan and abroad.
CO-free J-POWER GENESIS Q 2050 target to realize
hydrogen ]
Toward power and Domestic CCS
2050 generation )) Carbon neutrality

Renewable +

energy _|_ N Multifaceted approach e
In Japan and abroad

Power
networks

in electric power
supply

*1: The targets will be updated as appropriate, if the preconditions such as the government policies and economic conditions significantly change.;

*2: Compared to the 3-year average of actual emissions in FY2017-FY2019;

*3: Compared to actual emissions in FY2013



J-POWER GENESIS Vision ‘,?;g/’,glb-”

J-POWER GENESIS Vision Overall Concept
Wide range of

Various solid fuels High system scalability products

J-POWER GENESIS Core Technology . D:Q: G ; CO,-free
Q ( ) electricity

Hydrogen power e’
o
hydrogen*
CO,-free yarog
hydrogen
A

vy
)

V
}A4

Biomass >

—

ueder

fuel

a , [
Otf}(;f c.,:ﬁ Gasifier "jﬂ g:]oe(;?;(?tasl
Soli y _\I 4 '
: Synthesis

(Ammonia, liquefied hydrogen)
co, :
. /J &a COZ
Gas Cleaning - mineralization,
Facility Carbon recycling etc.

O
*®

L]

CO, H2 CO, storage 2]
separation and

capture facilities Renewable energy
‘ electrolysis
Biomass Qil residues \l/ I

CO, storage CO,-free
hydrogen

;
°CO,-free
hydrogen*

(sa1punod Bulonpoud [e02) seasianO

*Including hydrogen from renewable energy electrolysis

J-POWER GENESIS Gasification ENErgy & Sustainable Integrated System Trademark registered .




Osaki CoolGen Project (,?;g/WEI?
Outline of the Osaki CoolGen Project o

J-POWER is promoting Osaki CoolGen*? by utilizing the technical knowledge of oxygen-blown IGCC + CO,

separation and recovery, which has been promoted since 2002 as an EAGLE*! project, and has been
technically established.

Characteristics of "high pressure," "small gas volume," and "high CO, concentration" of the product

gas enable efficient CO, separation and recovery, and advance power generation technology toward
zero-emissions coal use.

Phase 1: il
Oxygen-blown IGCC demonstration '

Coal%
\L ‘ ’IL_L 2016-2018
= Oxygen-blown IGCC
oxygen% @ D E' Phase  gemonstration

Gas turbine Steam turbine  Generator 1 Power generatlon Wlth apprOXImately 25%
hydrogen
2019-2022
Phase  CO, separation and capture + oxygen blown IGCC demonstration
2 Power generation with approximately 85%
Fuel cells hyd rogen (High purity hydrogen can be produced by refining)

CO, separation and o o -0 a0
capture equipment 2021-2022 _ _
Phase  CQ, separation and capture + IGFC demonstration

Heat recovery
steam generator

Gasifier

Phase 2 3 Power generation with approximately 85%
CO: separation and bhase 3 hydrogen (ditto)

capture type

Oxygen blown IGCC CO: separation and capture
demonstration type IGFC demonstration
OIGCC (Integrated coal gasification combined cycle)
Combined cycle power generation system using two forms of power
(Investment ratio: J-POWER 50%, Chugoku Electric Power Co. 50%, Osakigamijima-cho, Toyota-gun, Hiroshima, 166MW) gener_at_lon: a gas turbine that generates power by burnlng gas
*1 EAGLE: Oxygen blown coal ga‘sification project at Wakamatsu Re’search Institute of J—'Power. Shor”[ for Coal E;lergy Application containing hydrogen generated from coal, and a Stegm turbine that
for Gas, Liquid & Electricity generates power by using exhaust heat from the gas turbine, etc.

*2 A project subsidized by New Energy and Industrial Technology Development Organization (NEDO), a national research and
development corporation, in collaboration with Chugoku Electric Power Co.
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Change in Gas Composition due to CO, Separation and Capture

Gas cleaning outlet

/ Main components are CO and Hz\

CO-shift reactor outlet

/ Convert CO to CO, and H,

CO, Separation
& capture facility

Gasifier

Shift vapor (H20)
d

\

CO, Absorption tower outlet
( Main component is H, )

\
Shift reactor

CO+H20 2 CO2+H2

Combustor
CO2 Gas turbine
Absorption

Captured CO, —\

tower




J-POWER GENESIS Vision (GENESIS Matsushima Project) POWER

J-POWER GENESIS Vision (GENESIS Matsushima)

J-POWER will take the first step in CO,-free hydrogen power generation at our Matsushima site, which
pioneered the use of imported coal after the oil crisis.

By applying new technology to our existing assets, J-POWER will reduce its environmental impact as soon
as economically reasonable, while maintaining a stable power supply.

GENESIS Matsushima 500 MW
A m e Supercritical Pulverized
Gasifcation system [ g

Matsushima Thermal Power Station (current)
In Saikai City, Nagasaki Prefecture

I Natural gas Boilers ,|,
refinery

L
\l/ Gas turbine 4

G
Heat recovery /I\ A >
steam generator 0
- =® 0
Gasifier ]
Coal |B a

Oxygeno 9
Coalﬁ 9

(1o )

Steam turbine

Chimney

lomass Ammoni.

I GENESIS Matsushima
Maintain
Geopolitically low risk benefits
Lower unit price power Maintain
generation benefits

. 2021 Environmental impact assessment, etc.

Preparation for H
2024 (planned) Start of construction
.
% Lower unit price

power generation

Geopolitically low risk

& 2026 (planned) Start of operation

®®

Commercial
High output Additional
adjustment | installation of Stable baseload - .
function gas turbine power source CCUS* / Carbon recycling
iti Ready
Improve power Addition of o
generation efficiency gasification CO, emissions
Reduction of CO, system

* CCUS: CO, Capture, Utilization and Storage
Existing Matsushima

Thermal Power Plant
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Japan-Australia Hydrogen Energy Supply Chain Project %OWE”
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Overview of Japan-Australia Hydrogen Energy Supply Chain Project

J-POWER has joined a demonstration project to build a supply chain for production and transportation of liquefied
hydrogen produced from gasification of brown coal in Australia.

J-POWER is in charge of brown coal gasification and hydrogen purification facilities*1, leveraging its expertise in coal
gasification. Hydrogen production has started in January 2021 and achieved 99.999% hydrogen purity in February.
Demonstration tests using multiple brown coals and biomass mixed brown coals.

In April 2022, the supply chain including transportation and loading/unloading of hydrogen to Japan was completed.
A progress was made to realize a society that takes hydrogen for granted as an energy source.

J-POWER will now proceed with studies for the realization of commercial facilities. The CO, captured during hydrogen
production will be stored in CCS facility to enhance CO,-free hydrogen.

Global hyd rogen supply chain overview An event was held in Kobe in April to celebrate the completion of the
J-POWER in charge

supply chain for hydrogen produced from Australian brown coal.

Hydrogen Liquefied hydrogen Liquefied
liquefaction marine hydrogen
and loading transportation réeceiving

Hydrogen

Brown Gasification purification

Coal

Advantages of brown coal : %7 5]
* Abundant - I ﬁ*-:
+ Low cost for coal ; B ' ie'" g
~ \ | & | ik
_er‘E ﬁé W AR NEE >
iﬂm?a&m!mtﬂﬂ‘ix}‘i’}77-{9::—JRWTY- '7‘
BSY 7547 1Y% RIAR

Power/J-Power Latrobe Valley

January 2021 April 2022 Provided by: HySTRA

Hydrogen Supply chain completion
production started

Fiscal year 2019 2020 2021 2022 2023 2024

. Design, fabrication, installation, :
Demonstration schedule S commissioning Demonstration test

*1 The brown coal gasification test was subsidized by the New Energy and Industrial Technology Development Organization (NEDO), while the hydrogen purification test was
subsidized by the Australian Federal Government and the State Government of Victoria.
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J-POWER Group’s Technology "?}%ﬂ?

Two types of CO,-free Hydrogen Production Methods from Coal

Domestic hydrogen production: Import coal from overseas to produce hydrogen domestically
and make it CO,-free.
Overseas hydrogen imports: CO,-free hydrogen is produced in coal-producing countries and
transported to Japan
= Although each type of hydrogen production has its own advantages and challenges, such as
the selection of suitable sites for CCS and economical transportation methods, J-POWER will
conduct CO,-free hydrogen production in the future through demonstration tests of two types

of hydrogen production.

Overseas (coal-
producing countries) Japan

L o d
- Y Hydrogen supply/
Domestic o o - production @ Power generation
production CCUS/ carbon recycle
= i
Overseas o o @ @‘
hydrogen Coal > Hydrogen supply/
Imports Hydrogen CO,-free hydrogen Power generation
production

CCUS/carbon recycling
12



Toward Domestic CCS Implementation "?}%ﬂ?

Joint Approach toward Carbon Neutrality in Energy Supply

As a major CO, emitter, we will take the lead in CCS and contribute to the realization of a stable energy supply and carbon neutrality.
We will take on a challenge to start large-scale CCS in 2030 by joining forces of CO, emitter and cooperating and collaborating with
construction, equipment, and transportation businesses.

m Separation and capture of CO, emitted from coal-fired power generation
- CO,-free hydrogen power generation by combining gasification technology with CO, separation and capture technology
- Separation and capture of flue gas from existing coal-fired power plants is also assumed

Gasifier ?a.s ngdsigg[ﬁﬁ'é’” m CO, transported to a storage site for injection and storage
%ﬂl‘l"fﬂ faniltied  facilities - Examination of candidate areas with potential for a CO,
D — Eﬁé dcrt(r)i%(iatn storage site
—| |—> y - Investigate methods of transporting CO2 from emission
Coal Biomass source to a storage site
g Q CO, | - Consideration of an injection facility for a storage site
e —>Electricity Transport ship
4f g T —4
Boiler 2
Onshore Injection Offshore hub
m Contribution to refinery decarbonization by separating and capturing CO, emitted during the oil integration hub facility % '\E shore nu
refining process

- Separation and capture of highly concentrated CO, from hydrogen production equipment
- Separation and capture of CO, from flue gas of distillation units and boilers

distillation units, boilers, etc. capture facilities

o Pipeline
. Hydrogen
Ol .. Electricity
ﬂ — Chemical raw materials
—_—

co, !

Various emission sources l

such as hydrogen |

production equipment, CO, separation and }

|

|

|

(Coz em itter)——c—é___l
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Toward Domestic CCS Implementation "?}%ﬂ?

Joint Approach toward Carbon Neutrality in Energy Supply

Joint study of negative emission hydrogen productioN

In Japan, J-POWER has started a joint study on biomass gasification and negative
emissions hydrogen production using CCUS " with ENEOS Holdings, Inc.

Atmospheric CO, ° ?EZJ )
absorption
& — |

®___

Biomass fuel

CO, Separation
and recovery

B g
B, b

Gasifier @ CO,-free hydrogen demand

ﬁ CCUS/Carbon recycle

l
3

*1: Carbon dioxide Capture, Utilization and Storage 14



Toward Overseas CCS Implementation -International Collaboration- Group

Participation in CO2 Capture, Transportation, and Storage Project in Queensland, Australia

B Participated in Glencore’s CTSCo"™ Carbon Capture and Storage (CCS) Project in Queensland, Australia,
focusing on capturing CO2 from coal-fired power station, transporting and storing.

B Australia's first CCS project for coal-fired power emissions, a demonstration project aimed at technical
verification from CO2 capture to storage. Aim to start storing up to 110,000 tCO2 per year from 2025.

B 500 million tons of CO2 storage potential is available in the area. This project will contribute to economic
development and job creation by creating new industries for blue hydrogen production in Australia.

Project Status

Environmental approval

CO2 capture plant
construction

Rendered image of the proposed CO2 capture
plant and Millmerran Power
Station in Queensland, Australia

Project partners
= _! E-. Australian Government LE TH '.‘.'.

anlecrad

CO2 injection site near Moonie in Queensland,
Australia

*1 Carbon Transport and Storage Company (CTSCo) is a Glencore wholly owned company. J-POWER and Marubeni each funded A$10 million in this project.
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Diversified Approach -Green Hydrogen/Ammonia Production-

Pursuing the potential of green hydrogen

Joint study of green ammonia production

J-POWER has signed a memorandum of understanding (MOU)
with Origin Energy Limited™ of Australia and started a joint
research on the production of green ammonia using hydro
power and wind power in Tasmania and export to Japan.

*1: Origin Energy Limited is an integrated energy company in Australia.

S Power

Group

Bell Bay in Tasmania, Australia

d
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