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e Ministry of Economy, Trade and Industry

Japan’s CCUS policy Update

August 2025

g E Agency for Natural Resources and Energy, METI
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he 7th Strategic Energy Plan (February,2025)

6. Expansion of Decarbonized Power Sources and Grid Development

<Thermal power>

® While the current supply and demand of electricity remains unpredictable, we will maintain and secure the
generation capacity (kW) necessary for a stable supply of thermal power as a whole, while reducing the
amount of electricity generated (kWh), mainly from inefficient coal-fired power. Specifically, we will secure
LNG-fired power as a means of transition, promote the decarbonization of thermal power by utilizing
hydrogen, ammania, CCUS, etc., and give ongoing consideration to measures such as a Reserve Power Plants

system.

9. CCUS/CDR

® CCUS can achieve decarbonization in areas that are difficult to decarbonize through electrification and a
shift to non-fossil sources using hydrogen and its derivatives. Therefore, CCUS is indispensable for
simultaneously achiéving energy security, economic growth, and decarbonization. We will consider support
systems to encourage investment in CCS projects, develop technologies to reduce costs, develop
suitable sites, etc.

® CDR is nécessary as a means to offset residual emissions.We will work to improve the environment, create

markets, and accelerate technology development.

History of Japanese CCS Projects

2000 2011

10k t-CO, (1.5years)

. Societal
implementation

Fundamental Research Practical research & developments
(Nagaoka CCS PJ) (Tomakomai Demonstration PJ)
- Subsurface monitoring | - Safety management tech. for large-scale CCS
+ Numerical simulation - Effective injection into large-scale reservoirs
' 5 - Promotion of Public Acceptance

Fundamental Tech. Developments
(Post —monitoring of Nagaoka CCS PJ)

+ Core sample tests

- Migration modeling (faults, wells)

+ Numerical simulations

« Eval. of the env. impact on offshore
areas

+ Fiber-optic monitoring

+ Geological modeling technology




Japan’s “CCS Long-Term Roadmap”

[Basic principles]

To implement CCS systematically and rationally to promote the sound development of CCS business in
Japan with minimal social costs, thereby contributing to the development of Japan's economy and industry,
securing a stable energy supply, and the achievement of carbon neutrality.

[Objectives]

A business environment for commencement shall be prepared by 2030, involving cost reduction, public
understanding, overseas CCS promotion, and CCS Business Act legislation, based on the rough estimation
of enabling CO, storage of about 120 to 240 million tons as of 2050, and full-scale CCS business shall
deploy after 2030.

Annual storage capacity:

CCS business starts 120 to 240 million tons
. _d ~y
-2030 — -2050
Business model construction Full-scale deployment

[Examples of Specific actions]

@ Development of the CCS Business Act
@ Government support for CCS business
@ Efforts for reducing CCS costs

® Promotion of overseas CCS business

CCS Business Act (accepted on 24th May, 2024)
Purpose
¢ Ensuring adequate business environment and public safety for CCS business in Japan

Scope
# Regulations for business operators of pipeline transportation and storage
*Including not only safety regulation but also economic regulation
*Regulations for Carbon capture will be considered in the future
——————— Scope of the Act - — — — — — —
Capture
Business operators

T 1
1 |
o Transportation Storage
b (.:02 emlltmg{ I Business operators @ Business operators :
Usiness-operalons (Notification system) | (Notification system) (Approval system) | |
/

L J

London Protocol

4 Japan is the contracting parties to the London Protocol 1996.

# Together with CCS business Act, acceptance of the amendment of London Protocol was
approved by the National Diet on this May which enable Japan to export CO2.



Designation of Specified Area under CCS Business Act

® The CCS Business Act stipulates that when the METI Minister finds it necessary to have businesses conduct
exploratory drilling of an area where reservoirs exist or may potentially exist as an effort to promote
public interest by storing carbon dioxide storage in the area, the METI Minister may designate the area as a
specified area and grant a license to the businesses evaluated as most capable of conducting the
drilling in the specified area after accepting applications for the license for such drilling from businesses.

® On February 21, 2025, the Minister of Economy, Trade and Industry (METI), designated a sea area offshore
Tomakomai City, Hokkaido Prefecture, as a specified area under the CCS Business Act.

® MET]I started the acceptance of applications for a license for exploratory drilling in the specified area.
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Government Support: “Advanced CCS Program”

@® To secure annual storage of 120-240 million tons of CO2 by 2050, A business model for CCS that can
cross-sectoral should be established at an early stage. Thus, Japanese government selected “Advanced
CCS projects” led by operators and will actively support them.

® This supporting program will establish various CCS business models by supporting projects with

different combinations of CO2 source, transportation methods and CO2 storage areas. Furthermore,
it aims to secure 6-12 million tons of CO2 r r r by 2030.

® This program will provide support for the analysis of this geologic data and feasibility study.

Possible types of CO2 source, transport methods, and CO2 storage areas

CO2 sources Transport methods CO2 storage areas
Thermal power plant
Onshore
Steel plant -
Pipeline
Chemical plant
Near shore
Cement plant )
P lant 2P
aper plan
. Offshore
Hydrogen plant etc.




Advanced Efforts for Commercialization of CCS
- JOGMEC selects Nine projects as Japanese Advanced CCS Projects -
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CCS Business (Pipeline Project) Support Scheme: Outline of Interim Review (1/2)

Support Scheme

e Support will be focused on cost difference between CCS costs and costs borne by the emitter to implement CO2 measures, over the mid-to-

long term (Considering the timeline that those costs are reversed)

Cost difference = Strike price — Reference price I

<Strike price>
Separation/capture cost [/CO2t] (CAPEX & OPEX for Separation/capture, set for each separation/capture business operator)

Transport and storage charges [/CO2t] (CAPEX & OPEX for Transport & Storage, determined by auction)

<Reference price>

Determined every year by referring the previous fiscal year's carbon price in carbon pricing systems

*The carbon pricing benchmarks that should be adopted will require adjustment in accordance with upcoming GX-ETS system design
Price

H

Strike price

Reference Price

Amount borne by private business operator

2030 Time

® To achieve the establishment of a series of CCS businesses in the early 2030s, projects will be selected about once per year; over multiple years.
e The CO2 storage capacity to be selected for each fiscal year will be set in advance.

@ Selections will be based on an overall evaluation of the entire business plan and transport and storage charges auction
(Successful bidding in the auction will be positioned as one of the necessary items in the evaluation).




CCS Business (Pipeline Project) Support Scheme: Outline of Interim Review (2/2)

Mechanisms for Promoting Autonomy after the Support Period (Business Continuity Obligations)

® As a measure to continuously reduce costs and enhancing CCS business to have autonomy (Become self-sustaining business without
subsidy), the business continuity obligations will be established after the support period, during at most the same length as the support period.

Obligations after the support |

Separation/capture business operators: Transport and storage operators :
+ CCS at the level equivalent to that during the support period / + Acceptance and storage of CO2

Substituting CCS with other CO2 reduction measure
' *Support period & Obligation period are TBD

Measures for Temporary Suspension and Cross-Chain Risks

@ In the event of a temporary disruption in the supply of CO2 or a suspension in the CO2 transport and storage, if the total amount of
support is not expected to change, the support period will be extended for

A) the business operator who caused either of disruption or suspension
B) the business operator who are affected by knock-on effect of the temporary disruption or suspension of CO2*

*In case (B), part of support will be paid in advance if needed to continue the business during the temporary disruption or suspension period

Relationship with the Long-Term Decarbonization Power Source Auction

® To prevent duplication of support in power sector, supported costs by the Long-Term Decarbonization Power Source Auction* will not be

included in the scope of CCS business support or in the calculation of the strike prices.
* Bidding system to promote new investments in decarbonization power sources

; - e =
[tems for Future Consideration
® Support scheme for ship transport projects will be considered in conjunction with issues such as specification standardization of LCO2 Carrier
and consideration of efficient and optimal CO2 cargo collection and consolidation.

Cost reduction effort: Liquefied CO2 Shipping Demonstration Project

A demonstration project for long-haul transportation from emission sources to places suitable for storage will
be carried out to establish liquefied CO2 shipping techniques.
Through this project, LCO2 carrier will be expanded to LNG carrier (around 60K ton class).

Route examples Tomakomai CCS
demonstration

Viaizuru Fower Station
(Coal fired power

Osaki CoolGen

-storag and moniorlng
*Tomakomai CCS/CR hub

«Capture
*Coal fired power plant

*Capture
+Carbon Recycling
R&D base

Demonstratlon transportation of CO2 started from 2024
12



Concept of Carbon Management
(CCU - Carbon Recycling/CCS/CDR)

Carbon Management: Cyclical use and reduction of CO2 through Carbon Dioxide

Removal (CDR) and CO2 Capture, Utilization and Storage (CCUS)

Various
- Usage

r —— \
g 0 \
Feniuursv~°“'biﬁs Building Materia)

S
“Sgul e-methantConerete)
Methanol

/-"f __7 ’g{ynthetlc Fuels (e-fuel)
- SAF

Blo-manufacturing

CC : Carbon Capture

BECC : Bio Energy with Carbon Capture
DAC : Direct Air Capture

EOR : Enhanced Oil Recovery

Chemical Products

P cC (Separation and Eapture from Carbon Recycling Technologies
DAC (Direct A!r:Cp,qgt.lré)/. " Industrial Exhaust Gas) o
i Catalyst development, artificial

photosynthesis, algae utilization,
Capture biomass utilization, methanation,

(cc /BECC / DAC) concretization, plant factories, etc.

Direct Utilization
EOR
(Enhanced 0il Recovery)

[ccs ]
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_NEDO’s RD&D Activities in CCUS Field

August, 2025

New Energy and Industrial Technology Development Organization

Circular Economy Department
http://www.nedo.go.jp/enalish/index.html

What’s NEDO?

= =l

« Funding agency under METI

$1 billion/year + $64 billion in funds
71 projects currently underway
Energy and Environment
Technology to Market

Innovation

National d
accelerator Plas iy

4/ government and 1
/' Ministry of Economy,
' Trade and Industry ' °‘ 4

| Industry |
7 Y

-’ K/

pnrwpwon{ummU Public |

\ institutes /

* bty

@Eoo ot

Project planning,
tio

0O abion,
budget management

New Energy and Industrial Technology Development Organization ———— . —
1US$=140




Act|V|ty Areas | ‘ @EW

7 Annual initial budget; 146.4 billion JPY (approx. 1 billion USD)

Energy Systems Energy Conservation & Environment

@ System provision technology ®Technology to harness unutilized thermal energy
®Energy technology such as batteries ®Environmentally-friendly steel manufacturing
®Technology related to hydrogen production, technology

storage, transport, and use @®Development of high-efficiency coal-fired power

generation technology
@CO, capture, utilization and storage
®Fluorocarbon recovery technology
®3R technology, including resource screening and

= metal refining technology
Industrial Technology ®International demonstrations, Joint Crediting
Mechanism activities, and others
®Robot and Al technology -
(0T, electronics, and information technology New Industry Creation & '
®Manufacturing technology Discovery of Technology Sees
®Materials and nanotechnology ®Fostering technology-based startups
®Bjotechnology : ®Promotion of open innovation s 2

®Renewable energy technology

CCUS and Carbon Recycling @EDO

[ — 5 &
[ Varlous ] é"’ertiihan
Packaging Materials, Usage Methods

Contalners, etc., ! | Bdfdhg Materlals
Chemical Products Q%)

s:,nlhalie Fuﬂi[v-M
\;) Vegelnblas .
|
Blo-manufacturing n Carbon Recycling Technologles

CC (Soparation and Cupture from
Industrial exhaust gas)

Catalyst Development, Artificial Photosynthesis,
J Algae Utilization, Biomass Utilization,

Methanation, Concretization, Plant Factories, etc,

Capture
(CC/BECC/DAC)

#DAC : Direct Alr Capture

€
CCS % @‘ @‘ Direct Utilization

s - EOR

New Energy and Industrial Tochnology Davelopment Organization = — -
Source: prepared by NEDO based on “Carbon Recycling Roadmap” by METI (2023) 3



Range of NEDO’s CCUS Programs @EDO

- Inter-industrial

|

New Energy and Technology Development Or = — -

/(L_N\EDO

Research, Development and
Demonstration of CCUS Technology




i

Research, Development and Demonstration of

CCUS Technology

» To help achieve carbon neutrality by 2050, NEDO is promoting the development of CCUS (Carbon
dioxide Capture, Utilization and Storage) technologies.

> These technologies are designed to capture, transport, effectively use, and storage CO, emitted
from sectors that are difficult to decarbonize - such as steel, cement, chemicals, and oil refining -
as well as from power plants.

» Project period: FY2018 to FY2026, budget: 7.47 billion yen (FY2025)

o=

Pores” Gaga beteesn 1ard partcies, igd
w0 utstances Bhe saing waler.

CCS Conceptual Dlagram

The R&D items and output goals

LIQUEFIED CO; CARRIER “EXCOOL”

eno

@EDO

B R&D Items | Key R &D themes | Output Goal

Large-scale CCUS
demonstration testing
at Tomakomai

Operation of COz separation and capture
equipment

Injection and storage of CO:z at a scale of
100,000 tons per year -

+Achievement of CO:2 storage at a scale of
100,000 tons per year

+Monitoring of stored CO2

+Confirming through monitoring that there is no
leakage of COz

Demonstration Test on
CO, Transportation

-Development of a business model for long-
distance and large-scale maritime transport of
liguefied CO2

+Demonstration of integrated maritime transport
of liquefied CO2

-Establishment of low-temperature, low-
pressure maritime transport technology for
large-scale and low-cost COz transportation
-Establishment of safety management methods
related to CO2 maritime transport, including
vessel operation and cargo handling

R&D of CO, storage
technologies to safely
carry out CCS
operations

-Development of COz injection and monitoring
technologies

-Development of monitoring technologies using
optical fibers, etc.

-Characterization targeting diverse storage
reservoirs

+Establishment of safety management
technologies for reducing CO2 injection and
storage costs, and development of methods to
improve storage performance and economic
efficiency

:Demonstration tests at domestic and overseas
sites

-Establishment of risk assessment technologies
for leakage and other hazards

Research related to
CCUS Technologies

-Cost analysis, and investigation of domestic and

| international trends

-Identification and analysis of challenges
associated with CCUS technologies




CCS Projects in Japan

2027

2030

@EDO

34

NEDO Project : "

Research, Development and
Demonstration of CCUS

Commercialization
Establish technologies that
lead to the launch of CCS
projects, considering social

T

e

Start of
CCS Projects

Technology I acceptance of CCUS
I
i
JOGMEC Project :
Advanced CCS Projects
(Financial support for exploration projects of
suitable CCS sites in domestic land areas)
METI :

«Investigation and evaluation of CO2

*Geological structure surveys of
domestic CCS candidate sites

I
!
i
storage potential i
[
i
|

* Development of CCS business Act

—

Outcome Goals

+ Establish and disseminate
CCUS-related technologies
that contribute to
achieving carbon neutrality
Expand the introduction of
storage sites and CO2
transport systems to
achieve COz storage of
120-240 million tons/year
Promote internationally
safe, secure, and low-cost
CCS, COz transport, and
storage management
technologies

Tomakomai CCS Demonstration Project @Em

The project objective is to demonstrate the viability of a full CCS system, from CO, capture to

injection and storage on a practical scale in the Tomakomai port area of Hokkaido.

Construction of the facilities was completed in

CO:z source _ Capture _Injection

Storage

7

. FY2015, and from FY2016 until FY2019, a
total of 300,000 tons or more of CO, were
injected and stored in offshore saline aquifers.

Marine environmental surveys and monitoring
of the distribution of the injected CO, are
being conducted in compliance with a
domestic law by which sub-seabed geological

—t =
. .li!.” ||; —_——

Existing oil refinery COzaplure capacity

Activated amine
process

| Compressors
Injection wells

Hz production unit | |

Pipeline 1.4km | Ik

: 200,000 tons/year

storage of CO, is regulated.

Typical composition of off-gas (\rol%)
CO2: 61.6, Hz: 38.8, CHa: 6.6, CO: 2.3, H20: 0.7

£ 300,000
3
o
£ 250,000
c |
2 L LA Moebetsu Formation: Sandstone layers

200,00 ; ‘
S\ H S an’ | [1,000-1,200m sub-seabed
c & i
‘s 150,000 -
5 il
3} JH 4 by
g lnen i [Taklonue Formation: Volcanic rock layers
3 RIS i 2 a =
S 50,000 IL ! L : : Al ,400 - 3,000m sub-seabed

0 |lemelenad ” DI Il !
Q e
To'v,‘ q’v‘f %’v) q"v, ?o"vd, qzz., %‘v_, “

- Offshore Tomakomai

< Period > April 2018 - March 2027
_| < Contractors > Japan CCS Co., Ltd.

Source: Japan CCS : HP https://www.japanccs.com/en/business/demanstration/whole.php



CO2 Ship Transportation @EDO

[——— - —

B For the safe and efficient transportation of CO, captured at factories and/or thermal power
plants, etc., for carbon recycle or CCS, NEDO has started development of the integrated

maritime transportation system.

B To confirm technical issues through demonstration, a demonstration ship capéble of
transporting approximately 850 tons of liquefied CO, will be arranged and operated.

Malzuru Terminal Tomakomal Terminal 2 "]\
Al

(Termakoro, Had 7 "jc':'/ g
[N

Cna fred cower

LCO, Transportation ship (g ks

< Period > August 2021 - March 2027
< Contractors > Japan CCS Co., Ltd.,

- Ship type : L€O, carrier
Cargo tank +-1,450m3- - ; : s e i
: v e Sy ey q S ; T T ! | Engineering Advancement Association of
_ Full If.ngth :72.0m Beam™=12,5m Draught: 4.55m R ppr— 8 | Japan, ITOCHU Corporation, Nippon Steel
Fuel : LNG ERAS e =S Corporation, Nippon Gas Line Co., Ltd. 0

@EDO

CO, Storage Technology

Fiber Optic Sensing for Multi-purpose Data Acquisition
(DTS,DAS,DSS) and Permanent Monitoring for CO, Storage

1] e

s

Collaborations Between RITE-CISRO & RITE-CO2CRC
Fiber Optic Sensing for Fault Integrity Monitoring

Drilled and cored wells through fault The Scuth West b o-Sita |aboratory - A Facility for €O;
New wells? Infevtion Testing and Mogitring in a Fault Zoos

== 2 .-... 3 New wells?
= | == i '

- =

it

@North Dakota
‘.;:
RITE-CO2CRC @Otway RITE-CSIRO @SW Hub In-Situ Lab
< Period > April 2018 - March 2027
New Energy and Industrial Technology Development Organizali < Contractors > Geological Carbon Dioxide Storage
Technology Research Association




CO, Storage Guideline

j——————1

reno

Geologleal Carbon Dlonide Storage
Technclogy chmhA'nodnlbn

<

Phase

02 Site selection

Phase

Phase
Preliminary Site
_0 1 0 3 characterization

e Implementation
plan Ollv

plan

ey Design and A7 Operation and g Py Post-closure
05 06 08

construction menagemanl management
il =B
Publication Schedule

Praclical Guidance for
Geological CO, Storage

Phase 01-03: Released
Phases 04-08: FY2025

Phase |

Overview of
Geological CO, Storage

https://www.co2choryu-kumial.or.jp/cms/wp-content/uploads/2021/10/practical-guidance-01-e.pdf
https://www.co2choryu-kumial.or.jp/cms/wp-content/uploads/2021/10/practical-guidance-02-e,pdf
New Energy and Indusirial Technology Development Organizaion  ——— https://www.co2choryu-kumial.or.jp/cms/wp-content/uploads/2021/10/practical-guidance-03-e.pdf

General idea on CO, Capturing Technology @EDQ

[m—— i s ]

B Find out ideal combination depending on “CO, concentration” and “gas pressure” of the treated gas

m Technical challenge: Improving system energy efficiency (e.g. heat use), including material
developments (solvent, sorbent, membrane) for lowering CO, releasing energy

Character of treated gases (example)

Thermal power Industry
Coal-fired Gas-fired Gasification Steel making -
CO, concentration 10~15% 4~6% 40~50% 20~30%
Exhaust gas pressure | atmospheric | atmospheric| 2.5~4.0 MPa atmospheric
Cost Prospective
Hghat eont Cheml;aelt;:ll;zorplmn ii_ m’c&:’mzwﬂﬂ
| Catonicine }

Separates by

Membrane separation method I

Lower cost COz selectively.
Costs cfCOr Target Cost 15USDACON
separation [ caphre Current 2030

13

Source: Prepared by NEDO based on the Technology Road Map for Next-Generation Thermal Power Generation, Technical Reference Materials (METI)



CO2 Capturing Technology @EDO

- Practical Research and Development of Solid Sorbents -

B NEDO aimed to lower costs and expand scale by developing a massive synthesis method for
materials and conducting a bench-scale test using a moving-bed system.

B Through a pilot-scale test at pulverized coal fired power plant, NEDO aims to put technology for
capturing CO, with solid sorbents into practical use.

Boiler ED“lodncsl'
Decivation Coletor Desbrizsicn 'T-“

I_ Moving-bed System |

Image ofa mowng -bed system for coal thermal power
New Energy and Industrial Technology Development Organization ———

Solid sorbent

The Kansai Electric Power Company, Inc.
Maizuru power station
(Source: The Kansai Electric Power Company, Inc.)

< Period > 2018- March 2026
< Contractors > Kawasaki Heavy Industries, RlTE

14

@EDO

Thank you for your attention.

http:

www.nedo.go.jp/english/index.html @;}"!@

it %
@

New Energy and Industrial Technology Development Organizati



Agenda
13:30 —14:20 Presentation

« Tomakomai CCS Demonstration Project
- R&D and Demonstration of CO, Ship Transportation (video)
14:20 —14:40 View of the entire plant and the injection point from the roof
of the control building (photos allowed)
14:40 —14:45 Tour of the facility (by car; no photos allowed)
14:45—15:00 Visit to the injection wellhead (photos allowed)
15:00 —15:30 Q&A
15:30 End of tour

m Jiro Tanaka Associate General Manager of International Affairs of JCCS

B Daiji Tanase Associate General Manager of International Affairs of JCCS

Copyright 2025 Japan CCS Co., Lid. JCCS 1

Outline of Presentation

B Tomakomai CCS Demonstration Project
> Video of the project
» Overview
> Reservoirs and facilities
> Key results
» Public Outreach

» Summary

B R&D and Demonstration of CO, Ship Transportation (video)

Copyright 2025 Japan CCS Co,, Ltd. JCCS 2




JCCS company profile and project framework

Company Profile Commissioned Projects/Project Framework

Date of Incorporation: May 26, 2008 @ Tomakomai CCUS Demonstration Project (FY2012~)
Capital: 242.5 million JPY Conslanar I "T,‘:f;:ﬂ;:?;::ﬂ?:ﬁ:’:;;w I METI MOE
Capital reserve: 242.5 million JPY !

Ssbsidiesfor eperatieg e

Shareholders: 33 companies
Electric power, city gas, petroleum, plant design/construction,
trading, etc.

Business Description:
Implementation of surveys, research and development, feasibility
studies, demonstration projects pertaining to

Project (FY2021~) %4 co. consortium
New Energy and Industrial Technology
Development Organization (NEDO)

Consignor

(Prevmus Commissioned PrDJECtS)

, @ Project to Promote the Creatiun of clrcular Carbon :
| Society Model through CO, Recycling (Fr2021~Fy2024) |

@ R&D and Demonstration of €O, Ship Transportation |

NEDO

=
I
I
I
1
I
I
I
1 B
) 4

T
I
I
I
I
I
i
I
I
I
i

Contract
I

CO, caplure, utilization, transportation and storage (CCUS)
| %6 co. consartium I

technologies.
I ! i Lt ol
No. of Employees: 106 (as of April 1, 2025) omr | WOR | s —

K Each project Is conducted by establishing an expert

I
1
@ Investigation of Potential co2 Storage S!tes ! b : :
: (FY2014~FY2023) | committee c?mpnsed of expeats.ln each field which
| HETT | [ O | provides advice and technical guidance.
| Consignors % |
:. kme?dﬁ?m Miristry of tha Emvironment :

Tomakomai CCS Demonstration Proje
— Key Results —




B Video

Copyright 2025 Japan CCS Co., Ltd JCCS 5

» Overview of the project

« First large-scale CCS demonstration project in Japan
= Location: Tomakomai City, Hokkaido Prefecture

+ Commissioned by: METI, NEDO

+ Contractor: JCCS

e
-"_" 'h v"" Y Wmu- .

-\:l""

CO, capture and
injection facilities
CO, source:

CO, stora
2 g% Oil refinery

area

Copyright 2025 Japan CCS Co., Lld: JCCS




Project scheme and schedule

@ The CO, source is a hydrogen production unit of an oil refinery.

® A portion of PSA (Pressure Swing Adsorption) offgas containing approximately 50% CO, generated by a hydrogen
production unit is transported by 1.4 km pipeline to the CO, capture facility.

4 After CO, capture and compression, the CO, is injected into two offshore subsurface reservoirs.

Typical PSA offgas CO, source Capture Injection ‘ Storage
composition |
co 50%
o 2 % Offgas l Activated amine process ] |
2 Containing CO, |
L& alhar I | Injection wells |
' 104 [ | Compressors |
gases Pipeline 1.4km [ 4+ 2 wells
3 T={"_F ' A | Offshore Tomakomai
Hydrogen production unit of CO, capture capacity )
Existing oil refinery = 250.000 tonnes/year
~ Tomakomai CCS Demonsiration Project
208 2003 2010 2N 22 2013 WU MIE M6 017 008 019 2020 201 0N WD WM 08 6 Reservoir
Site surveys :c-i"'"‘"-m""‘ €O, Injection Moebetsu Formation : Sandstone layers
Site sefection /| L RN R 1,000 —1,200m sub-seabed
.,m,',ﬂg Monitoring Post-injection Monitoring >

Iﬂ;talm mlnf' l.u-.lll‘tll’ti:ﬁi ;
improvement ol ca , etc.
3 bakiels > Takinoue Formation : Volcanic and

Soiensralan ot e volcaniclastic rocks
% Years are in Japanese Fiscal Years (JFY: April of o, =
calendar year to March of ro1|awlﬂ;;ttll) o Itfaroptftion st OGHI00U 2,400 3,000"\ sub-seabed

Copyright 2025 Japan CCS Co. I'M'm

Main features of Tomakomai CCS Demonstration Project

OWorId fistofisiiore COS proj_ect Bird’s eye view of capture and injection facilities
in a busy port area of large city .

# CO, storage governed by
Japanese law reflecting the .
London Protocol 1996 e

T

CO; absorption

3 7 A W s na i S CETRR a3 L b |  ——
¢ Energy efficient CO, capture g% e Efatst V Had Pt
e — o
process : - L . e Louspreabios "'-'i [ CO stripping [
2= Capture facilities ” .-'ﬁ e

€ Two highly deviated injection
wells drilled from onshore
targeting two separate sub- _ . : 3 S
seabed reservoirs with injection e T \ NS N High-prossure
intervals exceeding 1,100m o - e S N g R R Ry e

{ B € No.2
& Extensive onshore and ciessor No

offshore monitoring system for
observation of CO, behavior in
the reservoirs, micro seismicity
and natural earthquakes

# Marine environmental surveys
conducted each season

a.

¢mmmz | Flow, of PS!A offgas
Flow. of high.puritp.CO,

Copyrighl 2025 Japan CCS Co., Lid m




* » Reservoirs and facilities

Copyright 2025 Japan CCS Co., Lid JCCS 9

CO, Source: Hydrogen production unit and PSA offgas blower

PSA offgas blower

Hydrogen
production unit

Copyright 2025 Japan CCS Co., Lid. m



| PSA offgas pipeline

Copyright 2025 Japan CCS Co,, me

24 inch diameter
and 1.4km long

Copyright 2025 Japan CCS Co., Lld. JCCS 12




PSA offgas compressor and CO, capture facility

LOW pressur

CO, absorption
towe

CO, capture process

Copyright 2025 Japan CCS Co., Lid. JCCS 13

& Two-stage absorption process

Fuel Gas

CO, approx. 0.1%

Low-pressure
Flash Tower

Lean Amine

CO,Absorption
Tower

PSA offgas
CO, approx. 50%

Rich Amine

i

GO, Absorption
Tower

Captured CO,
Purity = 99%

Low-pressure

Flash Tower

Tower

CO, Stripping

H—

Ed

5

{
L
|

CO, Stripping
Tower

4 CO, Capture Results

FY2016 | FY2017 | FY2019
CO, recovery
(tih) 25.3 24.3 26.4
Reboiler duty
(GJIt-CO,) 0.923 0.882 0.915

- Achieved reboiler duty of 0.882 - 0.923GJ/t-CO.:
(1/2 to 1/3 of conventional one stage absorption

process)

Copyright 2025 Japan CCS Co,, Ltd. JCCS 14




Cabin for CO, |nject|on wells

Vent stack

Copyright 2025 Japan CCS Co,, Ltd .]CCS 15

I CO, compressors




CO, injection wells

Injection'well for the
Takinoue Formation

Injection ' well'for the
Moebetsu Formation

Copyright 2025 Japan CCS Co., Lid. tIC‘(WKST 17

Geological cross section

0 400 800 1200 1600 2000 2400 2800 3200 3600 4000 4400 4800

0 AV, é
Observation well OB-1
\ =t Moabetat Efh. Quaternary sediments i
-400 . .400
Mukawa Fm.
(Sandstone, Mudstone, etc.)
.800 [ - = .800
I-. - 1 —
Mbsb tsu Fm. (Sandstone) Basarvan
i et m. (Sands P
@ 17 (TD 3,650m) | 1200
3 Nina Fm. (Mudstone) 7 . > \ -
@ 1600 ' _ | | 1600
g
E '
£ -2000 | 2000
£ |
o
@ | ;
Q 2400 | 2400
-2800 + -2800
| Seaward
| Landward :_
e - (North) (South) 23200

E— .3600mM . N -3600m
xAsPeCt Ratio=1:1 Copyright 2025 Japan CCS Co., Ltd. m




Schematic diagram of injection wells

L 4 The captured CO,_ls compressed and stored 3 4km offshore in two sub-seabed reservoirs at different deplhs Moebetsu

and Takinoue formations by two independent injection wells.

# Deviated CO, injection wells drilled from onshore to offshore sub-seabed
= Cost reduction of drilling, operation and maintenance
» No disturbance on marine environment and harbor operation

# Injection interval length exceeding 1,100m to enhance injection efficiency

Injection well for Moebetsu Fm.

a1 KOP | Vertical | Horizontal | Maximum Drill
’ depth depth reach inclination depth

U] 240m  1,188m 3,058 m 3! 3650 m
‘ - TRSV €O, corrosion resistant
/; steel (Chrome)
!
/)
,-’I f‘l €O, resistant cement
D e B e e M pettonig,
co, / QRS
, resistant cement -n ----- m ]

TRSV:Tubing-Relrievable
Safety Valve

{': ' *r‘ A TRsy
il

@ Perforated liner covered by screens atinjection interval

[ AN WA 1 Perforated finer

(G5 ]
L6 400 ED 400 MTO ep

Wire rap screen

Q

[= Screen
139 41 Mo 40 1o Y

/
€O, resistant cement f

CO, corrosion resistant steel
(Chrome +Molybdenum )

Injection well for Takinoue Fm.

Kop Vertical Horizontal | Maximum Drill
Depth depth reach inclination | depth

925m  2,753m 4346 m 2% 5.800m

Slotted liners at injection interval

!
CO, resistant
cement

Monitoring equipment/work and monitored items

Copyrighl 2025 Japan CGS Co., Lid. JCCS 19

Equipment/Work

Sensors in injection facility

Injection wells

*Well head pressure gauge

*Downhole pressure/temperature sensor

Pressure

Observation wells
*Downhole pressure/temperature sensor

*Seismic sensor Sensmlmty

Ocean bottom cable (OBC)

2D seismic survey

3D seismic survey

2D seismic survey plus mini-3D survey
Mini-3D survey

Marine environmental survey

Monitored Items

Temperature, pressure, injection rate

Pressure, temperature

Pressure, temperature

Seismicity, receiver for 2D seismic survey

Distribution of CO, in reservoir

Marine data (physical and chemical properties,
biological habitat, etc.)

Copyright 2025 Japan CCS Co., Ltd. JCCS 20




Layout of monitoring system

o -
Injection well for
,‘f"lfakinque Fm.

& OBS (Ocean Bottom Seismometer): used
for monitoring of micr smicity and
""" : in  elBMIE S natural earthquake
‘ OBC (Ocean Bottom Cable): used for 2D

seismic survey and monitoring of micro-
seismicity and natural earthquakes.

Receiver ljne area of
3D seismif s

Note: Onshore seismic slation and OBSs were
removed and have not been used since JFY 2021.

0BS ? Skt

Mlcro-selsmlcnly monitoring area (ka ¢ 6km)

Image: LC81070302016141LGN0O, courtesy of the U.S. Geological Survey; text and graphics by JCCS

Copyright 2025 Japan CCS Co., Lid. JCCS 21

Schematlc dlagram of sensors deployed for monitoring

-2
: Transmission line
Capture & |

Injection facility '!

% Control building

e

=~ : Virtual private network

Obsewcd S|gnals =

10bserved signals ""3‘

Observation well OB-3
for Takinoue Fm.'f—‘f]

Observation well OB-1
for Takinoue Fm.

Observation well OB-2

"~
[
l
1
|
! _ for Moebetsu Fm.

Observed signals =>

Onshore seismic
statlon

| 'Observed signals =>
Observed signals =>

: CO, flow meter
: Pressure gauge
: Pressure & temperature sensors

: Downhole 3-component seismic sensors
(atintervals of 100m)

: Onshore 3-component seismic Sensors

Moebetsu Fm (Sandstone)

o e

C 0000

[l 4§ B E M

0OBS : Ocean Bottom Seismometer
OBC : Ocean Bottom Cable

Note: A set of more accurate temperature & pressure

7. sensors was added to the individual abservation wells

““. in FY 2020. Onshore seismic station and OBSs were
removed and have not been used since JFY 2021.

Takmoue Fm. A
;:(lecamc andvolcamt:lastlc rocks) T
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» Key results
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| CO, injection record

Moebetsu formation (sandstone layers)
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Seismic surveys: Data acquisition geometry (Schematic)

‘ 2D su;v_e;y -(-:rosséis inj;ac;ti70n intervals of thé I\ioebetsu Formation and Takinoue Formation.
4 3D survey covers injection intervals of the Moebetsu Formation and Takinoue Formation.
4 Mini 3D survey covers only injection intervals of the Moebetsu Formation.

2D seismic survey 3D seismic survey Mini 3D seismic survey
™ ) ‘;. g Il /" AL - ,!"‘ 'r.. l} “J /—’ UTInTY "B__ ,"I ,‘ 1 0 “J / namI
N l‘% 1 ] / 7 = AT e 'y i‘.,: : )"Q 1 ¢ —J (FPPITYITT Y : h £l "1 s. / _ L N
|| — Receiver line | <=8 | || —: Receiver line ¢ ' ——: Receiver line 2 o
H : Source line | — Source line : Source line
= 7 " 7 | e
& a ,.!' — %-' &y I 9% 1'3'4 ‘,,\ #)‘ £ g 5
9 == Pl / 4 S — - 5=
’ 105 .',r:‘\ '.-P‘;:; . 10, 7 X \ % i’ f’ = 1 104
10y P FIY 25 5, 10 IEEN ™ } 10y
+ . Hi 2 > M
7 14 il / ¢ 1 i L] / :,) . 118 q
"7 . i " l(’*; e—
¥ ‘;* i "'.‘3"{"""'4‘7 \
I 3 Wi |
| ’ T
L I
\ ® \ 25 -} \ ® oy
\1 Baseline \ — I \ irﬁ monitor
- 1st monitor| - masalG th monitor
- _ 3rd monitor == = - g:‘halm;::}'lomr ¥ ; . _ 6th monitor
0 1 2 3 (km)]’ 4th monitor 0 1 2 Al ! 0 1 2 3(km] | 7th monitor
W o
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Seismic surveys: Implementation record

¢ Following the baseline 2D and 3D surveys, seven monitor seismic surveys have been carried out, which are a combination

of 2D, 3D and 2D plus mini-3D surveys.
e < L | Cumulativeinjecton [ Reswts |
ype of surve iscal year ata acquisition perio
’

Baseline 3D JFY 2009 October - December 2009 0 tonnes 0 tonnes
Baseline 2D JFY 2013 August 2013 0 tonnes 0 tonnes
1st monitor 2D JFY 2016 January 25 - February 6, 2017 7,163 - 7,460 tonnes 0 tonnes Anomalies were detected No anomalies
2nd monitor 3D JFY 2017 July 9 - August 17, 2017 61,239 - 69,070 tonnes 0 tonnes Anomalies were detected No anomalies
3rd monitor 2D + mini-3D JFY 2018 September 26 — October 18, 2018 207,209 tonnes 98tonnes  Anomalies were detected No anomalies
4th monitor 2D + mini-3D  JFY 2019 January 19 - February 9, 2020 300,012 tonnes 98tonnes  Anomalies were detected No anomalies
5th monitor 3D JFY 2020 July 13 — August 6, 2020 300,012 tonnes 98 tonnes  Anomalies were detected No anomalies
6th monitor mini-3D JFY 2022 July 11 - 21, 2022 300,012 tonnes 98 tonnes Anomalies were detected
7th monitor mini-3D JFY 2024 July 14 - 21, 2024 300,012 tonnes 98 tonnes Under data processing
7,163 - 61,239 -
c 7,460 tonnes 69,070 tonnes 207,209 tonnes 300,012 tonnes
o 350 T T T B e — T B T T B T T
B~ 300 | ] M ; 1 4 |
23 250 | g 2 —/—f’" s 5/| |Cumulative|njection 5 5
&Y T | s T (Moebetsu Formation) =1 E
v X 200 g g! | S g ‘ G| S
20 150 | - o =] | E £ E| |
g9 100 | < & 2§ g £ sl £
S~ 50 1 T 1 © | '
E- S Ll lTH ‘ ! E !
o ™ T T o oy
e e e 22222222 R R 8N NN RIRRILESE
FFI"r‘:\-FFF:FFFT'FEEFF::::\‘FF::‘—Fl—:FtPFF::::‘“FFF:‘—F"FF
?BB'E"QN?EBQER?BB&&N?@N‘QgN?BwEEN?wieﬁﬁ?omgsaaaas‘@RQBB

Data acquisition period
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3D seismic survey results and CO, saturation simulated by reservoir model

@ 3D seismic éufvé}s at cumulative CO2 injection of approx. 65,000, 207,000 and 300,0700 tonnes into the Moebetsu
Formation detected anomalies, indicating evolution of the CO2 plume. CO2 saturation distributions by reservoir simulation

show a similar trend.

Ian monitor sun.rey About 65,000 tonnes cumulative €O, injection |

4th monitor survey: 300,012 tonnes cumulative CO, injection
2 months afler{he termination of injection

|3rd monitor survey: 207,209 tonnes cumulative Collnjectlonl

Trace of injection well -)F" Trace of njection well -)‘

—_— =

|

— =

Trace of Injection well —)_' N Trace of injection well 5

]
| Wi

Trace of infection well —;

Trace of infection wall 3

I q
— | —— ‘ =
n 5= | b | R P b S il I
RMS amplitude of difference €0, saturation by reservoir simulati RMS de of difference €O, satt by reservoir si RMS amplitude of difference €0, saturation by reservair simulation
{plan view) (plan view) [p!anview] {plan view) [plan view) {plan view)

5th monitor survey: 300,012 tonnes cumulative CO, injection
8 months after the termination of injection

6th monitor survey: 300,012 tonnes cumulative €O, injection
32 months after the termination of injection

Trace of lﬂiection well 3

Trace of Injection well

Trace ofinjection well ~>J N

Trace of injection well -3
{

RMS (Root Mean Square) amplitude
of difference of monitor survey and
baseline survey at the depth of the

i
‘ | |
H | H | =
] : [ reservoir (970 to 1050 msec)
: i
500m 500m ‘ 500m s00m |
<> <> |
RMS amplltude ufdltferem:e co, by reservoir si RMS amplitude of diffi e €0, saturation by reservoir simulation
(plan view) (plan view) (plan view) {plan view)

&

Results of micro-seismicity monitoring

Llst of events

opyright

2025 Japan CCS Co., L

Events during injection

td JCCS 27

. Pre-injection events =
3D view of hypocenters of events - T No. Date Estimated Depth | Mw
stimate [}
N 2L P Ry 10 | 8022017 13:35 7.80km 0.50
1 | 4/09/2015 15:03 6.64 km 0.14 11 | 8/02/2017 13:36 7.78 km 0.33
2 | 41312015 14:00 5.97 km 044 12 | 8/02/2017 13:55 7.70 km 033
3 3 | 41712015 07:06 8.17 km 020 | o e
° 4_| an7i2015 _o7:09 518 km gap | ‘Tosinlectionevents
5 | 4117/2015 07:13 8.33 km 0.28 No. Date Estimated Depth | Mw
) 6 | 4/17/12015 07:18 7.57 km 0.47 13 | 9/24/2020 11:53 5,86 km 0.59
R"llecl:“:n WF?" for . 7 | s10/2015 08:27 8.59 km .0.04 14 | 4/01/2021 04:23 7.45 km 0.23
RabRisk ormation 8 | 81012015 19:08 5.76 km 0.23 15 | 8/24/2021_16:03 6.50 km 0.13
- ‘A Injection well for 9 | s/2012015 23:20 8.18 km 0.44 16 | 9/18/2022 14:04 4.35 km 0.12
Eo y  Takinoue Formation 17_| 312212023 10:26 8.37 km 0.43
% o | o 18 | 3/20/2024 22:43 5.5 km 0.59
g o ®e @ 19 | 52712024 23:04 573 km -0.35
o [0524] L
g Hokkaido Eastern lburi Earthquake
1 Histogram of events MAR api. 8 A0V
o [ 5 Period : Feb. 1, 2015 - Sept. 1, 2024
- F Takinole Fm. Thkinoue Frm| |
i 4 | | injection || | |linjection| | 11 [ |
| r eb. !5-2 12018 | Jul. 31-Sep. 1,2018 [
T . HEE B R R ;
2 Moebet: Moebetsu Fm. compl _[ —— '
@ Pre-in]ec“ﬂl‘l events | Isl:ﬂup(Apr 6, 2016) of Injection (Nov, 22, 2019) |
) Events during injection ! l l '_I» _J J u | | | l | I | '
- ¥ ) - 0 \ h i A {
@ Post-injection events ¥ Detectability: Mw 2 - 0.5 U e INU D INU e INUR INUE NVE MR INYR NGB IR
o3 aaaxaSSSZi2sso23s0EB5YBRSEBRGBENGERE
(%] (2] -~ o« w o - N w
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Marine environmental surveys accordlng to the monltorlng plan submitted to MOE

€ Marine environmental surveys have been conducted under the five-year injection permit (FY2016—2020 and
FY2021-2025) from Ministry of the Environment (MOE) which requires the implementation of a “monitoring
plan” approved by MOE.

Melhods of survey and survey points [Z8 ,3‘.\ Threshold line: Upper limit of 95% prediction Follow-up surveys: in case of exceedance over
= interval the threshold line
; M‘“‘""”'s“""’ R Towing boat of side-scan sonar
il - Currentdirection and ! 9
speed survey by current 650 | =
meler |
«  Sampling of seawater by &0 |
water sampler for Survey line
concentration of CO, etc.
and plankton observation W3
+ Seabed mud survey by z "
bottom sampler 500
« Collection of benthos by
net or dredge Unit 450  Fitted curve =
+ Observalion of benthos [ 281388051 1M1 Side-scan sonar survey
by divers or ROV 0w | RI=0.75
| s =
| g % 1 Moveontheline 2 Pause 3 Move
150 - - i Nl. S
| s 4 o
0 | .
. ' +
gs0 " PEOS panal pressure of €O, L
m Sedevian] ®
D0. dissolved oxygen | .
260
To 75 80 85 30 95 100 105 %10
DO (%)* i
----- Initial threshold line using baseline data
HEN theosty g Towetl pH sensor survey

Current threshold line using data of

Water sampler Bottom sunpler ROV baseline and Feb. 2017 to Feb. 2018
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2018 Hokkaldo Eastern lburi Earthquake

® At3: OTam Sept 6, 2018, a moment magmtude 6 6 earthquake at 37km depth occurred in central eastern
part of Iburi region of Hokkaido. Acceleration of 158 gal was observed at Tomakomai CCS demonstration
center; no damage was incurred by facilities.

Injection Well IV/-2

| [ Observation Well 0B-3 Ep‘Icenter
Okm connnen g i g b ol o
| ] Approx. 30km 1
CO, Injection Area I
% Sedimentary rocks
IGhim m 106m
i3
3
%y £
% P
20km % i3 206m
Y i
30km
CO; Injection Area
40
ce : LC21070302016141LGROY, 50km
Plan view Cross section view
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I 2018 Hokkaido Eastern Iburi Earthquake

€ Bottom hole pressures, temperatures of Moebetsu Formation injection well before/after earthquake

—— Pressure 1 - Pressure 2 —— Temperature 1 Temperature 2

10,5 48
Injection Suspension

10.4 47

10.3 46

_
=
~

10.1 44

10.0 43

Main Shock

9.9 a2

l Power Outage
- CO, supply suspended for a” g

scheduled maintenance |

q1

Pressure (MPaG)
Temperature (°C)

9.7

s ———— | Resumption ofInjection
9.5

40

39

38

09/12/18

07/01/18
07/07/18
07/13/18
07/19/18
07/25/18
07/31/18
08/06/18
08/12/18
08/18/18
08/24/18
08/31/18
08/18/18
08/24/18
09/30/18
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® 6" Sept. 2018: Moment Magnitude 6.6 earthquake occurred Key points on JCCS HP:
® 12 Sept 2018: Posted JCCS's views on JCCS on HP 1. No relationship between CO,
o 18 Gk 3048 & g P " injection and earthquake
ct. : Convened an expert review meetin .
" ) 2. No CO, leakage
® 215! Nov. 2018: Posted summary of review meeting on HP

#* Report on Expert Review Meeting:
(https://www.japanccs.com/wp/wp-content/uploads/2019/09/Research-
Report-on-Impacts-of-Hokkaido-Eastern-lburi-Earthquake-on-C0O2-
Reservoir 2nd-edition.pdf)

Key principles to minimize concerns of local community and general public:

» Respond quickly

» Include technical explanation

Copyrighl 2025 Japan CCS Co., Ltd JCCS 32




Public Outreach Activities

Public Outreach

Copyright 2025 Japan CCS Co., Lid
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Voice of Tomakomai Citizens

1. Information Disclosure
Thorough disclosure should be made

2. Safety/CO,leakage
Want more detailed information
on risk of CO, leakage

» Monitoring &
Disclosure Plan

3. Dissemination to Young Generation
Should consider efforts to involve young generation

Outreach Activities:

—_—— |

Cumulative Outreach Activities
(2012-2024)
1. Site Visitors: 19,088 people

16,291 from Japan
2,797 from overseas

Outreach Activities

» 1. Site Tours

2. Panel/Booth Exhibitions

'S

3. CCS Forum

for Tomakomai Citizens 2. Panel/Booth Exhibitions: 185

times

Y

4. Information Disclosure System
3. CCS Forums: 11 times

4. Information Disclosure System:

5. Seminars for students y
Ongoing

‘ 6. Kids’ lab classes/site tours

»

5. Seminars: 256 times

6. Kids’ lab classes: 43 times
R 2.3.57.6: in Japan

Project being conducted
with understanding and
support of local community

Infori
in Tornakomai City Hall
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Summary

JCCS 35

I Summary

Results and Lessons Learned
» Operation of full chain CCS system from capture to storage conducted successfully, target of
300,000 tonnes of CO, injection achieved. Monitoring operations being continued.

» CO, capture process comprising two-stage absorption system with low pressure flash tower achieved
significantly lower capture energy than conventional system

» Deviated injection wells from onshore site into offshore reservoirs saved drilling cost, avoided disturbance
of marine environment and harbor operation

» Safety and reliability of CCS system demonstrated
» Concerns about earthquakes and induced seismicity addressed

» Natural earthquakes have not caused damage to reservoirs; no data suggesting connection between
CO, storage and earthquakes

* Important to respond as quickly as possible, and to include technical data to minimize concerns.
» Project being conducted with understanding and support of local community
= Importance of information disclosure and diligent efforts to secure understanding of local stakeholders

Copyright 2025 Japan CCS Co., Lid. JCCS 36



Thank you for your attention

This presentation is based on results obtained from a project commissioned by ¢/}
the New Energy and Industrial Development Organization (NEDO).

Japan CCS gave-the following 16_ 'pers ‘on the Tomakomai Project
at GHGT-16 and GHGT<17Z-which afe available;on SSRN. = : {77
~tittpS://papers.ssrnfcom/sol3/papers.cim?abstract_id=4285926 ' ! Japan CCS Co.,

hitps://papers.ssifl.com/sal8ipa ers.cfm?'_ bstract id=5071127 l L A 1 1 htt'p://www.japanccs.com/

3"~

. AT . L) 2V Sy ! & iy

NEDO (New Energy and Industrial Technology Development Organization) Project

R&D and Demonstration of CO, Ship Transportation

EXCOOL! NEDO, Sanyu Kisen

Japan CCS Co,, Ltd

38



B Video

40

I_ 'Objectives, Project Framework and Project Schedule
¢ Objectives

R&D and demonstration of technologies for CO, liquefaction, storage, loading, unloading, and marine
transportation under optimal temperature and pressure conditions for safe, low-cost and large-volume

transportation.

| NEDO (New Energy and Industrial Technology Development Organization) I

¢ Project Framework (as of April 2025)
l 4 recommissioned company
» Japan CCS Co,, Ltd
4 Mitsui O.S.K. Lines, Ltd.
4 Kanden Power-Tech Corp.
L 4 Project Schedule : » Engineering Advancement Association

of Japan

June 2021 — March 2027 € Ochanomizu University
Nippon Gas Line Co., Ltd.

¢ Kawasaki Kisen Kaisha, Ltd.

Y

Y

Itochu Corporation

JCCS 4

Copyrighl 2025 Japan CCS Co., Ltd
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Over\new of PI'OjeCt

. Project Scope

Maizuru Terminal Tomakomai Terminal

Loading Arm (e | oading Arm

LCO, Transportation Shi
(SN gl

< >

Scope of Demonstration Project

Source: METI, NEDO

JCCS 41
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CO, transportation ships for industry - -

@ |ndustrial CO, is transported by small ships under medium-temperature, medium-pressure conditions

N_avi_g‘cﬁion
Area

Gross
Tonnage 2,506t 2,506 t 2,506 t 1,825t  Under survey

Europe Europe Europe Europe China

Cargo Tank 3 3 3 3
Capacity 1,800m 1,800m 1,800m 1,250m Under survey

Cargo
Temperature -30°C -30°C -30°C -40°C Under survey
(lowest)

Maximum 19.0 bar 19.0 bar 19.0 bar 18.0 bar

Presswe  (LOMPa)  (L9MPa)  (LOMPa)  (L8Mpa) OISV

Edited from https-//www japanccs com/wp/wo-content/uploads/202 1/10/Part-1-Speaker-2_ICCS Hozawa pdf
hitps://splash247 comflandmark-carbon-capture-piot-completed-in-china/ pU[JYFighl 2025 .Japan CCS Co., Lid
s -2 Lo, .

JCCS 4

Japan CCS Co., Ltd.




I CO, transportation ships for CCS
Early 2023 Nov. 2023

Demonstration ship EXCOOL was
completed in Nov. 2023 in Japan.

Cargo tank capacity : 1,450m3

Length : ~72m

Beam : ~12.5m

Cargo transport conditions
Maximum pressure : 1.9MPaG
Minimum temperature : -50°C

Fips s enaegy gov'slas el e vz023-
QFc %20Gresnsand520Phasatian2 20
2PN 2CPreject 120003 %20R ese arch £

CO, ship transportation

by tank containers for
Greensand pilot project
in Denmark

43

Nov. 2024 Dec. 2024

hitps e Ming co jpia'neasiquetied_oasiquatied_gas-20241126 himl hps Hawn kine co jpia'rewsTquetied_gasTiquefied gas-20250130 hxl

NORTHERN PATHFINDER for
Northern Lights was completed in
Dec. 2024 in China.

NORTHERN PIONEER for Northern
Lights was completed in Nov. 2024
in China.

Cargo tank capacity : 7,500m?

Length : 130m

Beam: 21m

Cargo transport conditions
Maximum pressure : 1.9MPaG
Minimum temperature : -35°C

JCCS

Copyright 2025 Japan CCS Ca., Ltd
Japan CCS Co., Ltd.
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I Key Points of R&D (Temperature and Pressure)

Current LCO
@ -30°C~-2 2
Medium 1 g;ﬁpa s transportation and
T&P T ~2.0Mpa | Storage conditions
Conditions expected for
P T -55C~-40C large-volume
T&P 0.5MPa transportation
~1.0MPa
Close to Triple Point
@ Triple -56.6°C Conditions for dry
Point 0.52MPa icing

Source of T & P: ZEP

Liquid

100 —
7.38

Pressure (Mmpa)
~
<

o

0.52

Triple Point

Vapor

200 00 200 31,1400 €00

Temperature (°C)

-56.6 -400

Copyright 2025 Japan CCS Co., Lid
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Liquefied gas carrier

| Greater coastal area
| Non-international waters

ClassNK

Full length ~72.0m
Beam ~12.5m
Draught ~4.55m

Independent ~Type C

1.9 (Pressure valve max)

1.030 1.154

Full length ~72m
' . H . H
------- | x s
e T R /7 wmaaiw e
1 TR R oo s ey L v e L s
E g . ‘._-\"F.' =2 E/l\'i’_\':o:,/’ ?:aughl
&
S
e o o e e
m pe T e —— ‘-.’I&\ B
B S M P by, S Al 14 5 2 R WY
e T e B L
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_Demonstration Routes

Main demonstration route
— Other demonstration routes

‘ including high-temperature
sea areas

EXCOOL/ NEDO, Sanyu Kisen

|
)
/ {th | /ﬁt Demonstration ship "EXCOOL"

Copyright 2025 Japan CCS Co., Lid. JCCS 46
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Onshore Termlnal Facmtles

Tomakomai Terminal
Premises of Hokkaido Electric
Power Co., Inc. Tormakomai
Power Plant

€0, Capture Low-pressure et Uine

Facility Compressor

| a"{;j L= . - Loading Asm/Gas A

Tomakomai

High-pressure  jquefier Shigping Pump

Dehydrator  Compressor
Demonstration Ship

(999GT Class)

Loading & Unloading [Maizuru
Outyide Frojact Kope Storage &

Onshore Terminal (flow image)] F e TS

Maizuru

Loading & Unleadina [Tomakomai Onshore Terminal (flow imaae)]
Liquefied CO, Tank Re-Liquefier

o=

Loading Arm/Gas Arm

Maizuru Terminal
Premises of The Kansai Electric Power Demonstration Ship
Portable Low-pressure Container

Qulside Project Scope

Co., Inc. Maizuru Power Plant (399GT Class)

JCCS 47
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EXCOOL! NEDO, Sanyu Kisen

Thank you for your attention JCCS

This presentation is based on results obtained from a project
o . . Japan CCS Co., Ltd.
commissioned by the New Energy and Industrial Technology Development Organization (NEDO) :
http://www.japanccs.com/



Carbon Capture, Utilization and
Storage (CCUS)

Carbon Reduction Flagship

Action Plan

2025/08/27



« Taiwan promulgated an amendment to the "Climate Change

' R Act " in 2023, initiating the implementation of net
Set'“ N g | Car b on eri?ssci)gig_ ct"in initiating the implementation of net zero
Red u Ct' O n tar g etS « President Lai proposed a draft proposal on 23 Jan. 2025,

setting Taiwan’s new 2035 NDC targets at emissions reductions

. . of 38+2%, compared with 2005, to keep up with the global
Net GHG Emissions NDCs 3.0 submission trend.

Unit: MtCO.e Phase 2 GHG periodic  Phase 3 GHG periodic
’ 2 regulatory goals regulatory goals
2025 2030
280 279.739 [ ] [ ]

2005 Net GHG Emissions (base year)

290 (168.893 264.133
: PN Y -10%
240 N
N
220 N N reduce 20% (2015)
N
N |
200 \&reduce 28+2%
1 ~ ,Oreduce 32+2%
180 p o

i S o Qreduce 38+2%

160

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035



CCUS Carbon Reduction Goals
OIOK,

» According to the International Energy Agency's (IEA) "Net Zero Roadmap 2023" Note 1.
CCUS can contribute 8% of global carbon reduction by 2050.

» CCUS can help hard-to-abate industries accelerate carbon reduction and is considered
an indispensable part of global carbon reduction strategies.

v Policy Tools v Carbon reduction targets

Incentives
and Subsidies

Regulations 3

Annual 6 6
carbon

Green Technology reduction 4 4

Investment R&D
MtCO
( 2e) 2 1.76

.
International Investment 2030 2032 2035

Cooperation Tax Credits

(Note 1 : IEA, 2023update. Net Zero Roadmap: A Global Pathway to Keep the 1.5°C Goal in Reach. )



Opportunities in Taiwan

Assessment of potential sites

li
v" No active structure and limited

o Coast of central Saline 0.8-3.0 ’
: ifer km earthquake o
region aqui v Close to large emission source
o Coast of Saline 0.8-3.0 ‘ v ggrt?]c;iv:kztructure and limited
. : u
Taoyuan-Linkou aquifer km v Close to large emission source
v No active structure and limited |
o Penghu Islands II_3asaIt &f Ul ' earthquake
saline aquiter km I Higher transportation cost i
. Saline ) v No active structure and
o Pingtung coast if e ' earthquake
aquirer km | Limited capped formations
e Taoyuan and Trap 0.8-3.0 ' v Sufficient geology background
Hsinchu area structure km I Risk of fault reactivation
e Coast of Chiayi Saline 0.8-2.0 B | Active structure and seismic
and Tainan aquifer km zone

B Low feasibility @ High feasibility

emission > 15Mt
—— Known faults
—— Major active faults

Potential capacity

« Saline aquifer > 40 Gton

+ Trap structure > 2 Gton
+ Basalt > 0.4 Gton




Promotion Strategies and Plan Content @

AR

Regulations Formulate Ministry of Environment
CCS management regulations and relevant

guidelines Leg al and
Strategic EIA Regulatory Aspec

Conduct policy environmental impact
assessments and formulate case-by-case EIA
review principles

Supportlng measures

Social communication platform, CCS risk

management, environmental monitoring, carbon }
reduction benefit assessment, CCS regional

zoning

Technology R&D, International '

coop eration
Apply low-energy-consumption carbon capture
technology, develop CCU green products,
transportation and storage technology, and CCS
geological exploration, drilling, injection, and
monitoring technology

Technological

Risk assessment Aspect
Develop Taiwan's CCS safety assessment

technology and models /ivsrc
Capacity building LRCR

Inject resources to cultivate relevant talent and
promote a green job market

— w.},ﬁﬁ

Ministry of Economic Affairs

Financial
Aspect

Promote carbon storage
projects
Building a 10,000-ton pilot test site

Promote CCS Hubs

Integrate carbon emission sources and, in
conjunction with Taiwan's potential carbon
storage areas, develop commercial CCS hubs

Construct utilization business

models
Build CCUS business models for key industries

Green investment and

financing environment
Continue to promote "Reference Guidelines for
Sustainable Economic Activities" to guide funds

into supportive economic activities such as
CCUS

Investment Tax Credit,

Incentive mechanisms

Encourage corporate investment in carbon
capture and storage, and reduce financial risks
through carbon price incentives, subsidies,~r
national investment funds



CCS Promotion schedule

© Key Initiatives

» Enact Carbon Dioxide Capture and Storage (CCS) Management Regulation

» Conduct Strategic Environmental Assessment (SEA) for Carbon Dioxide Capture and

Storage (CCS)

© Performance Goals

2026

2027

2028

2029

* Promulgate CCS Management
Regulation

e Submit the CCS SEA Report for
Review

* Announce CCS Development Blocks

Initiate CCS Drilling
Operation
Applications

Establish CCS Risk
Assessment
Methodology

Establish CCS Carbon
Reduction Benefit
Assessment
Methodology

Initiate CCS Storage
Applications




Conclusion
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» CCUS can help hard-to-abate industries accelerate carbon reduction and is one of the important
strategies for net-zero emissions. This plan, by promoting the CCUS industry value chain, aims to
achieve a carbon reduction target of 6 million tons of carbon dioxide by 2035.

» The short-term main carbon reduction performance of this plan will come from the promotion of
CCU, while the medium-to-long-term (after 2030) carbon reduction performance of carbon capture
and storage CCS will gradually emerge.

« Short-term (2025 ~ 2030): Accelerate R&D of carbon capture technology and actively promote
the application of CCU technology in industries. Complete CCS management measures, initiate
exploration, environmental impact assessment, and approve at least one storage permit by
2030.

Medium-to-long-term (2030 ~ 2035): Continue to promote the CCU business model, initiate the
operation of carbon capture and storage hubs, the injection at CCS sites, and the CCUS
industry value chain business model.

» This plan extends the framework of the CCUS key strategic action plan, dividing it into four major
aspects—Iegal, industrial, technological, and financial—to accelerate the promotion of relevant
strategies and plans.

.






