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I Outline of Presentation

1. CCS Demonstration Projects in Japan

2. PCC Demonstration Project / Omuta-Mikawa Project

3. IGCC/CCU/IGFC Demonstration Project / Osaki CoolGen Project
4. Investigation of Potential CO, storage Sites

5. Full Chain CCS Demonstration Project / Tomakomai Project

Explanatory note

MET]I : Ministry of Economy, Trade and Industry, Japan

MOE : Ministry of the Environment, Japan

NEDO : New Energy and Industrial Technology Development Organization
JCCS : Japan CCS Co., Ltd.

OCG : Osaki CoolGen Corporation

PCC : Post Combustion Capture

IGCC : Integrated coal Gasification Combined Cycle

IGFC : Integrated coal gasification Fuel cell Combine Cycle
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1. CCS Demonstration Projects in Japan
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CCS Demonstration Projects in Japan
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2. PCC Demonstration Project /
Omuta-Mikawa Project
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Japan’s Ministry of the Environment CCS Project Summary
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(@) Policies and measures

- Examination and assessment of CCS deployment path

- Assessment of the relevant technologies via working groups
and expert interviews

- Organizing an intemational symposium etc.

Courtesy of MOE/ Toshiba Energy Systems & Solutions Corp.
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CO, Capture Demonstration Plant — Features

€ Captures more than 600 tons-CO,/day from Mikawa Power Plant.
(more than 50% of its total emissions)
@ Fully integrated with the Power Plant, with turbine extraction steam
feeding the energy for desorbing CO, at the stripper tower.
€ The Mikawa Power Plant has a boiler burning 100% biomass.
This project has the potential to be one of the first BECCS project in the world.
X BECCS: Bio-Energy with CCS

PCC Pilot r - 3
Plant & '
Toshiba owned M |

CO, Capture
Demonstration Plant

Constructed under
the Ministry of the
Environment Project

Turbine No.2 Stripper Tower

Full Size
Steam Turbine
Test Facility

loT 'Server

Data Collection &
Remote monitoring

| Turbine No.1
b 50MW Commercial
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CO, Capture Demonstration Plant — Schedule

| FY2016 | FY2017 FYR018 | FY2019
FYZ2020
Basic specification> Basic design >
Detailed design > ) ))
Review of equipment specification Arrangement of materials
Equipment
Equipment production
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J
I
Construction design >
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J
R

Plant Commissioni
& Demonstration

S Start operation in Nov. 2020

Courtesy of MOE/ Toshiba Energy Systems & Solutions Corp. Copyright 2021 Japan CCS Co., Ltd.
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3. IGCC/CCU/IGFC Demonstration Project /
Osaki CoolGen Project
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Outline of Osaki CoolGen Project

B For the realization of innovative low carbon coal-fired power generation in which IGFC, an ultimate high-efficiency power generation technology, is
combined with CO, capture in order to significantly reduce CO, emission from coal-fired power generation.

B The project is to be implemented in three steps. Step 1 was implemented from FY2012 as a subsidized project of the Ministry of Economy, Trade and
Industry and Step 2 has been implemented since FY2016 as a NEDO subsidized project .
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CO, Capture Unit of Osaki CoolGen Project

JAUgUS
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A
. CO, Capture Unit

» Feed gas : 15% of total CO, volume
» CO, capture : physical solvent
» CO, capture rate : 90% or more

» CO, purity : 99% or more -

Courtesy of NEDO/OSAKI COOLGEN CORPORATION JCCS
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Establishment of Center of Research for Carbon Recycling

B Carbon Recycling 3C initiative, as a Japan policy, is decided to establish the Center of
Research at Osakikamijima town, Hiroshima prefecture where CO, can be captured now.

Development of Efficient CO,-Use

Concrete
== Area © - _
IGCC Facilities Development of Development of seI(_-:ctlve synthesis
Technologies at the Center of technology of_chemlcal product for
: iy research on CO, utilization | 700N recycling
CO2 Capture Unit Development of gas-to-lipids bio
process 12
The Canter of Area & Establishment of a Research &

Technology Center for
Industrialization of Bio-Jet Fuel and
Improvement of CO,, Utilization
Efficiency Utilizing Microalgae

Development of basic
technology at the Microalgae
Research Center

Research

B OCG will promote to establish the center of research while adjusting with other
contractors, as a NEDO commissioned project.

Courtesy of NEDO/OSAKI COOLGEN CORPORATION JCCS
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4. Investigation of Potential CO, Storage Sites
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I Investigation of Potential CO2 Storage Sites Offshore Japan

» Target : Identifying about three CO, storage sites with capacity to
store over 100 million tonnes of CO, for each site offshore Japan

Seismic survey work to date 1

| FY | 2014 | 2015 | 2016 | 2017 | 2018 | 2018 | 2020 | 2021 |

2D Seismic Acquisition
& Geological Analysis

Drilling exploratory
3D Seismic Acquisition wells and identifying

& Geological Analysis .
2 4 storage sites

3D Seismic Acquisition

Evaluation & Preparation of Drilling
Exploratory Wells
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5. Full Chain CCS Demonstration Project /
Tomakomal Project

TOMAKOMAI
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Project Scheme

CO, source Capture . Injection Storage
Offgas ’
Containing CO, Activated amine process

'k C Injection wells |
Pipeline 1.4km LR | -ompressors ' it

| —e—=73% Offshore Tomakomai

Hydrogen production unit of CO, capture capacity —

Existing oil refinery = 200,000 tonnes/year 16

Typical PSA offgas Reservoir Cap rock
composition (vol%) [ ;

Moebetsu Formation : Sandstone layers

CO,| 51.6 1,000 —1,200m sub-seabed

H,| 38.8
CH,| 6.6
COo| 23
H,O0| 0.7

2,400 — 3,000m sub-seabed

[Takinoue Formation : Volcanic rock layers
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Project Schedule

« Started injection at scale of 100 thousand tonnes per annum from April 2016
* Achieved initial target of 300 thousand tonnes cumulative injection on November 22, 2019

* Monitoring is being continued

Tomakomai CCS Demonstration Project

ooy 2008 2009 2010 2011 PLIP: ﬂ 2014 MM 2017 MMMM
17

Site surveys
Site selection

Construction CO, Injection

Baseline

Monitoring Monitoring

Copyright 2021 Japan CCS Co., Ltd. JC’(:S
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I Key Results of Tomakomai Project

» Safety and reliability of CCS system demonstrated

» Concerns about earthquakes and induced seismicity dispelled

18

» Project being conducted with understanding and support of local
community

« Importance of information disclosure and diligent efforts to
secure understanding of local stakeholders

JGCS
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I Overview of CO, Ship Transportation Project

Objectives and schedule of project
1. R&D of long-distance and large-scale transportation (~1M tonnes/year) and design of equipment
SChedU|e 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
19
3. Study of ship transportation business models
Schedule : FY2021 to FY2026

CO, Capture Storage Storage
Liquefaction Loading Unloading
» » » & Ship Transportation & »
=- -
Maizuru Coal Fired Power Plant Tomakomai

&

v

<

Scope of Study

¥ idmma \J S
J CCS ENA /TOGRN mppon.s'rea. Japan (ggo., Ltd.




I Demonstration of CO, Ship Transportation

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

» ldentifying issues for social
Implementation in anticipation
of future era of large-scale
liquefied CO, shipping

Gross tonnage : 999 tonnes
Loadable cargo volume :
Approx. 1,000 ton

Source: Kansai Electric Power

Coal fired plant with CO,, capture

Tomakomail CCUS Center

Jronay [ p \] (x: S
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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
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Thank you for your attention

The projects presented were commissioned by Ministry of Economy, Trade and Industry (METI) Japan CCS Co., Ltd.
and/or Ministry of the Environment (MOE) or New Energy and Industrial Technology Development : :

Organization (NEDO). The author would like to express thanks to METI, MOE, NEDO, Osaki http:/lwww.japances.com/
CoolGen Corporation (OCG) and Toshiba Energy Systems & Solutions Corporation (TOSHIBA)

for kind permission to disclose information.




