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1. CO, Injection and Potential Storage Site Survey Projects in Japan
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2. Key Points of CCS Long-Term Roadmap Study — Intermediate Summary 5

Note : The following slides are JCCS's translation of key points from the report (in Japanese) published by METI in May 2022 at the URL below.
https://www.meti.go.jp/shingikai/energy_environment/ccs_choki_roadmap/20220527_report.html
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Image of the Deployment of CCS in Japan
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Note : The slide is JCCS's translation of key points from the report (in Japanese) published by METI in May 2022 at the URL below.
https://www.meti.go.jp/shingikai/energy_environment/ccs_choki_roadmap/20220527_report.html
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I CCS Long-Term Roadmap Intermediate Summary by METI

» The Government commits to improve the business environment toward the start of CCS projects by 2030
on the assumption that annual CO, storage in 2050 will be in the range of 120 to 240 million tonnes.

» The government will finalize the CCS long-term roadmap by the end of this year.
» The government will take the following actions.
O Study of the legislation for the implementation of CCS projects in Japan 7
O Efforts to reduce CCS costs
O Study of government support for CCS projects
O Promotion of public understanding of CCS projects

O Promotion of overseas CCS projects

Note : The slide is JCCS's translation of key points from the report (in Japanese) published by METI in May 2022 at the URL below.
https://www.meti.go.jp/shingikai/energy_environment/ccs_choki_roadmap/20220527_report.html
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3. Tomakomai CCS Demonstration Project
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Project Scheme

« A portion of PSA (Pressure Swing Adsorption) offgas containing approximately 52% CO, generated by a hydrogen
production unit in adjacent refinery is transported by 1.4km pipeline to Tomakomai Project capture facilities.

CO, source Capture | Injection Storage
Offgas ‘
Containing CO, Activated amine process ;
§ 4 = Injection wells
Pipeline 1.4km Rl | -OTPRSS0r= . 2wells
. 2 Tl e Offshore Tomakomai
Hydrogen production unit of CO, capture capacity
Existing oil refinery = 200,000 tonnes/year 9
Typical PSA offgas Reservoir
composition (vol%)
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Results of Micro-seismicity Monitoring

No micro-seismicity or natural
earthquakes attributable to CO,
injection were detected in vicinity of
injection area
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3D Seismic Survey Results: Comparison of 2"d to 5t Time-lapse 3D Seismic Surveys

€ The 2nd, 3d 4thand 5™ monitor seismic surveys at cumulative CO, injection of approx. 65,000, 207,000 and
300,000 tonnes into the Moebetsu Formation detected anomalies, indicating evolution of the CO, plume

2"d monitor survey : 3D
JFY 2017 (61,239-69,070 tonnes
During CO, injection

3"d monitor survey : mini-3D
JFY 2018 (207,209 tonnes)
During CO, injection

cross-line no.

cross-line no.

4™ monitor survey : mini-3D
JFY 2019 (300,012 tonnes)
58-79 days after termination

of CO, injection

5t monitor survey : 3D

JFY 2019 (300,012 tonnes)
233-257 days after termination
of CO, injection
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In the 4t survey, the receiver line
area of mini-3D was extended

In the 5™ survey, the receiver line
area of 3D was extended
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Optimization of Monitoring Facilities and Items
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4. Potential Storage Site Survey Project

13
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Evaluation results of the storage capacity (as of March 2022)

. Data used for # of | Total storage
# of sites evaluation sites capacity

15 3D data 11 16 bill. Tons
2D data .
(dense survey) 7 6 bill. Tons
2D data -
3 (rough survey) 8 33 bill. tons*
[
1 - The storage capacity is based on the
0 - volumetric method 14
3 - No duplication of sites (total 26 sites)
- Subject to revision in future
| | *Includes other projects / \
5 - [1 2D Rough Survey Considerable domestic
7 [0 2D Dense Survey storage potential in both
4 3 O 3D Survey the number of storage
] sites and the amount
1 1 1 that can be stored.

0
0.1-0.5 0.5-1.0 1-5 5-10 > 10 \ /
Amount that can be stored per site (billion tons)
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5. CO, Ship Transportation Project
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Credit: Mitsubishi Shipbuilding Co., Ltd.
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I Overview of Project

Objectives and schedule of project

1. R&D of long-distance and large-scale transportation (~1M tonnes/year) and design of equipment
Schedule: FY2021 to FY2026 (FY : April to March)

2. Liquefied CO, ship transportation demonstration (~10,000 tonnes/year)
Schedule : Engineering, Procurement and Construction / FY2021 to FY2023
Ship transportation demonstration / FY2023 to FY2026

3. Study of ship transportation business models 16
Schedule : FY2021 to FY2026

CO, Capture Storage Storage

quuefactlon Loading Unloading
@ » Ship Transportation » @

Maizuru Coal Fired Power Plant Tomakomai
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I Demonstration of CO, Ship Transportation

Key Points
» World first CO,, ship
transportation for CCUS

A

_ » ldentifying issues for social
Tomakomai

Implementation in anticipation
of future era of large-scale
liquefied CO, shipping

Gross tonnage : 999 tonne
Credit: Mitsubishi Shipbuilding Co., Ltd.

17
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6. CO, Utilization Project :
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I Press Conference by Former Minister of Economy, Trade and Industry Hiroshige Seko

Utilize the Tomakomai CCS facility effectively and
promote the development of “Carbon Recycling”. .

Carbon recycling: Considering CO, as source for Carbon, capture
CO, then utilize and recycle it as Carbon compounds.

August 21, 2019 at Tomakomai CCS Center

JCCS
Japan CCS Co., Ltd.



Project to Promote Creation of Circular Carbon Society Model through CO, Recycling

Regional Circular Carbon Society Model (lllustration) Demonstration Project Schedule (Overview)

e

FY2021 FY2022 FY2023 FY2024

COzfrom )
exhaust gases “6 CO:z absorption
CO: by plants Regional Circular - - ,
Sl Carbon Society Concept for the regional circular carbon society model anr:l>
Carriervessels Emitting Business Model the business model based on it.
e o facilities
Wi Basic plan for large-scale P2C demonstration plant >
EEEE o
o/olo[of*=H ﬂ Actual size large-scale >
DAC electrolysis cell production
(Direct air capture) €02 Separation and Capture, i Feasibility 20
BECC*? Study of the > Stacking of cells >
Proposed Model

Organic materials

Synthetic oil
SAF Market, Plan Study of SAF market trends, certification, and plan >

A ‘@- Electricity and Commer-
SN ---H - ‘_ cialization Study Commercial size plant conceptual CQerr'EBm reduiction
RN Hydrogen trailers design, feasibility evaluation

"G Electrolysis FTsynthesis | Geeidoge

. . R Testing and
Actual size prototype design > Fabrication >Demon5trati0n>

Electrolysis cell and stack durability evaluation >

*1Bioenergy with Carbon Capture
*2Fischer-Tropsch process

Source: https://www.japanccs.com/wp/wp-content/uploads/2021/08/Adopted-for-the-Ministry-of-the-Environment-FY2021-Project-to-Promote-the-Creation-of-Circular-Carbon-Society-Model-through-CO2-Recycling. pdf
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This presentation is based on results obtained from a project commissioned by the New
Energy and Industrial Development Organization (NEDO) Japan CCS Co., Ltd.

http://www.japanccs.com/




