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1. About NEDO @Eno

Positioning of NEDO

In order to contribute to the resolution of social issues, NEDO formulates technology strategies and project plans and, as
part of its project management, establishes project implementation frameworks by combining the capabilities of industry,
academia, and government. NEDO also promotes technology development by carrying out, evaluating, and allocating
funding to promising projects to accelerate the practical application of project results.
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1. About NEDO
<Funding agency supports energy and industrial technology >

Covers a wide range of technology fields, necessary for the future
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2. CCS Necessity (1/2) @Eno

The IEA says that net-zero targets must quickly turn into real-world action.
To reach our long-term climate goals, governments need to move fast to implement policies that can
put global emissions into sustained decline in the coming years.

CCUS/Carbon recycling is one of the solutions to reduce GHG emissions.
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2. CCS necessity (2/2) @Eno

» CCS is a necessity based on IEA estimation.
> 1In 2050, CCS quantity is assumed as 120 ~ 240 miillion ton in Japan.
> In order to start CCS in 2030, FS will be started in 2023, and FID will be a necessary in 2026.
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3. NEDO’s Effort on CCUS Vo
CCUS Overview (NEDO

Capture Use

Capturing CO, from fossil or Using captured CO, as an input
biomass-fuelled power stations, or feedstock to create products
industrial facilities, or directly from or services.

the air.
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Storage
Permanently storing CO, in

underground geological formations, l \/\ /\./\/

onshore or offshore.
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3. NEDO'’s Effort on CCUS Vo
3.1 CO2 Capture - Technical Load Map - (_NEDO

& CO, capture is a first step for Carbon Recycling system and reduction of its cost is critical for CR
implementation.

€ Finding cost and energy efficient method better than chemical absorption is the way of RDD in this
field.

Chemical absorption

method - Fig. _Appearance of ESCAP plant
,, . (Liquid CO, plant for Air Water
Carbonic Inc.)

Higher cost

Chemical reaction
between CO2 and liquid

Dissolution CO2 into liquid. Absorbents include porous : ";."; ,';‘
Efficiency depends on the solubility of CO2 materials impregnated with amines r-,:‘ LA |

in the absorbent

: - 1
Cost: 20.30USHCO, Target Cost: 20USD/t-COz ,.L. % ¥
Membrane separation method "J Bh g

Separates by membrane which penetrates

Lower cost CO2 selectively.
Costs of CO» Target Cost: 15USD/t-CO2
separation / capture Current 2030
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3. NEDO's Effort on CCUS
3.1 CO2 Capture

oo

sorbents into practical use.

€ 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 since FY2018.

@ Through a pilot-scale test at Kansai Electric Power Co., Inc’s Maizuru Power Plant, which is
scheduled to start up in 2023, NEDO aims to put technology for capturing CO, with solid

Desulfurization

Boilor Electric
e Dust
Denitration Collector

. Moving-bed System |

Adsorption Reactor(CO: Adsorption Process)

Exhaust Gas #59 CO: Free gas e

Desorption Reactor
(CO: Desorption Process)

Conveyor

Adsorbent dryer

Image of the solid absorbent method (moving-bed)
for coal thermal power
New Energy and Industrial Technology Development Organization

The Kansai Electric Power Company, Inc.

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

< Period > 2018-2024
< Contractors > Kawasaki Heavy Industries, RITE
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3. NEDO’s Effort on CCUS
3.2 CO:2 Storage

@EDO

S/VRCCSERRD IR

Regeneration M CO,

@ To demonstrate the viability of a full-chain CCS system, from CO, % Absorption
capture to injection and storage in Hokkaido. Low Press Flash Tower | Tower
@ The demonstration was started from 2012, and CO, was injected from

2016 to 2019. e | (K
€ Environmental surveys and monitoring are on going to comply with ‘ | |

relevant regulations.

2016 2017 | 2018 | 2019 2020 | 2021 2022 | 2023

COz2 Injection

CO2 Capture/Storage

Monitoring

Plant Maintenance

<Investigation period> April 2018 ~ March 2027
<Contractors> Japan CCS Co., Ltd.

New Energy and Industrial Technology Development Organization Source : Japan CCS Co., Ltd. iﬁ;ﬂ 12




3. NEDO's Effort on CCUS /'\
3.2 CO:2 Storage (_”EDO

€ CO, was captured from Exhaust gas of Existing Oil Refinery.
€ CO, was injected to two reservoirs, Moebetsu formation(1000-1200m), Takionue formation(2400-3000m).
€ 300,000 tons of CO, was injected offshore reservoir in Tomakomai, one of large port city in Hokkaido.

CO, source Capture Injection Storage
Activated amine

H2 production process 3 Compressors

unit

fas Injection wells 300,000
%ﬂjpeline 1.4km [l Offshore Tomakomai § 250,000
Existing oil refine CO, capture capacity €
9 Y = 200,000 tons/year é 200,000
©
Typical composition of offgas (vol%) S 150,000
C0,=51.6, H,=38.8, CH,=6.6, C0=2.3, B
=0. Q
H0207 'S 100,000
$
( . % 50,000
Moebetsu Formation : Sandstone layers = !
1,000 —-1,200m sub-seabed £
\ ) 0
2 < < 2 < < < <
- Yo s %y %y %, %, G G
; : : = 2, = 2, 2 2, 2 2
Takionue Formation : Volcanic rock layers <7 % 2% Y% T Y% T Y

' 2,400-3,000m sub-seabed

CCS Demo. Plant CO2 Injection Result

New Energy and Industrial Technology Development Organization Source : Japan CCS Co., Ltd. 13



CO, Capture

3. NEDO's Effort on CCUS
3.3 CO2 Transportation

oo

optimal temperature and pressure conditions.

& For the purpose of the safe and efficient transportation of CO. emitted from factories and
thermal power plants for carbon recycle or CCS, NEDO will develop the integrated
transportation system (CO: liguefaction, ship, transportation and tank storage) under

€ 1,000 tons of liquified CO: vessel will be constructed and verifies above technical aspects.

Liquified CO, carrier and receiving terminal
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CO, Ship Transportation
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<Period>
2021 Aug. — 2027 Feb.
< Contractors>

Japan CCS Co.,Ltd., Engineering
Advancement Association of Japan,
ITOCHI Corp., Nippon Steel Corp.
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3. NEDO’s Effort on CCUS
3.4 CO2 Utilization Overview

Recycling (R&D)

Thermal power b
generation, natural gas,
ironmaking, chemical

industries, stone and
clay products, pulp, etc.

Catalyst development, artificial photosynthesis,
algae usage, biomass usage, methanation,
carbon-capture concrete, plant factories, etc.

Capture

Chemical products,
minerals, etc.

ackaging, containers, etc.
hemical products

Physical absorption, ‘,u RN
chemical absorption, | Sequestration |
membrane separation, and use (EOR)
etc.

Various
applications

AMBIENTAIR —gft AR
ENERGY — Ly
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3. NEDO's Effort on CCUS
3.4 CO2 Utilization - Para-xylene Production from CO2 - (_”EDO

€ Potential CO:2 reduction will be theoretically 160 mil tons, in case the 49mil ton world para-
xylene demand is replaced by this technology.

@ In this project, the consortium will improve the innovative catalyst for the production of
para-xylene from CO:, develop a way to mass-produce the catalyst, and finally develop the
process while studying its feasibility including its overall economics and CO2 reduction
effect in order to pave the way to a demonstration.

Emissiont Conventional polyester

Para-xylene clothes and plastic
Existing - -

, r-mL o
Technology e Gl Refinery g ‘i

from fossil fuel bottles from fossil fuel

- Utilization as( dMVf’";" co\
¥ feedstock production from CO2 FY
- PTA productiom
o» === PETproduction ‘l‘"ﬁ‘
Current Besgumeaieh Cos . <Period >FY2020~FY2023
Para-Xyl . . .
Study Concept %%&m o‘ ?:jm\égr;e ;ﬂypﬁ:t;;;ggfess < Contractors > University of Toyama, Chiyoda
! i from €O, Corporation, Nippon Steel Engineering Co., Ltd.,
ydrogentrom ST CHIYODA . . .
reremablEEnery U’ | i ! I\!lppon Ste.el Co.rpc')ratlon, nghChem Company
S Limited, Mitsubishi Corporation
& Mitsubishi Corporation )
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4. NEDO R&D and Demonstration Base SN
<Carbon Recycling : Osaki CoolGen Project> (NEDO

€ In order to bring innovations in CR technologies, it is necessary to keep an easy access to
certain amount of CO2 as a research resource.

€ Coordinating with other NEDO project; Osaki Cool Gen (IGCC demonstration plant),
captured COz2 has been supplied to CR research and demonstration facilities via pipeline.

“Panoramic view of Osaki CoolGen

Coal gasification [ =
unit LN

ol
G
% @Eno ;

-

(the Basic
Research Area)

i < }\/7 the Basic Research Area

7~ the Demonstration Research Area

The image of the Carbon Recycling R&D and demonstration base

Implementers of development and operation: Osaki CoolGen. JCOAL the Algae Research Area

*By each company
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5. Green Innovation Fund (2/2)
Japan’s Green Growth Strategy Action Plans

oo

m In October 2020, the Government of Japan declared that it aims to achieve carbon neutrality

by 2050.

® The Ministry of Economy, Trade and Industry in collaboration with other ministries and agencies,
formulated the “Green Growth Strategy through Achieving Carbon Neutrality in 2050",

B This strategy specifies 14 promising fields that are expected to grow and provides action plans

for them from the viewpoints of both industrial and energy policies.

Energy related industries

01_Offshore wind
pwr.
Solar, heat energy

02_Hydrogen,
Fuel Ammonia

03_Next generation
heat energy

04_Nuclear

power

C\?

.~

=

14 growth sectors

Transport/manufacturing industries

05_Automobile, S 06_

Storage batteries Semiconductors
Info/Com.
07_Shipping 08_Logistics,
™48 people flow,
Civil eng.
09_Food, Agri. _
fishery, forestry 10_Alrcraft
11_Carbon Recyding,

Materials

New Energy and Industrial Technology Development Organization

Home/Office related industries

% 12_Housing/Building
=, Next gen. electric power
~a
management
v 13_Resource
44 circulation

3> p 14_Lifestyle related
ys.
2%
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“The Green Innovation Fund ”
'\ g I Creation of 2.0 trillion yen
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Thank you for your attention.

http://www.nedo.go.jp/



