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Executive Summary

For Japan to achieve its long-term goal of reducing greenhouse gas emissions by 80% by 2050,
zero-carbon electricity will be indispensable. Required above all is the introduction of carbon
dioxide capture and storage (CCS) to large emission sources, such as coal-fired electricity
generating plants that, once built, are expected to operate for the long term. To introduce CCS,
environmental conservation must be considered and examinations based on Japan’s traits of
having large emission sources dispersed throughout the country and of their extensive use in
coastal regions. In this project, the necessary examinations were done with the aim of
conducting streamlined demonstration projects. Said testing covered everything from
separating and collecting CO2 from coal-fired electricity generating plants and the like to
transporting it via shuttle ships, collecting it under the seabed through direct injection from

these ships, and monitoring it.

(1) Evaluating the environmental impact of CO2 separation and capture processes

To promote the introduction of CCS to coal-fired electricity generating plants and other large
emission sources, CO2 separation and capture processes using liquid amine solution should
first be subjected to risk evaluations. Environmental load should be determined and the
necessary countermeasures to it implemented. In this project, to work towards the monitoring
of emission quantity from the separation and capture process, the appropriate sampling
methods and analyzers were selected, the basic test conditions were established, and
emissions control testing equipment was designed and manufactured. In addition, for the
purpose of environmental risk assessment based on monitoring results, information on
environmental load from separation and capture processes was collected and organized from

document research and hearing surveys.

(2) Examining CO2 transport and injection systems that use shuttle ships

Japan has major emission sources located on coasts. For the shuttle ship system, it would be
possible for Japan to decrease restrictions on source-sink matching and store CO2Z in
deep-water ocean areas offshore. This is expected to be a prime option for Japan in terms of
countermeasures to global warming. This project clarified the total shuttle ship system and its
components and defined the requirements for each element technology. Additionally, along

with conducting liquid CO2 flow testing and verifying the possibility of ship-based CO2 direct



injection, operational testing on the ocean was planned.

(3) Examining methods for smoothly introducing CCS

With the awareness that for the smooth introduction of CCS, demonstration is important not
only of technology but of the entire project, which includes policy and social consensus
building, information on CCS-related domestic and international trends, laws and regulations,
economic incentives and the like was organized. Economic efficiency, life cycle CO2 evaluation,
and social receptivity were also investigated, and issues pertaining to the smooth introduction
of CCS were organized. In assessing economic efficiency, for example, the costs of the shuttle

ship system and the pipeline system were compared.

(4) Considering future demonstration projects

For future demonstration projects, the following were examined: (i) demonstration sites, (ii)
monitoring methods, and (iii) plans for streamlined CCS demonstration projects. For seabed
storage at depths exceeding 200m, even in the event that CO2 leaks into the upper layers of the
earth, it is highly possible that leakage routes can be blocked off using CO2 hydration, which is
outstanding from the standpoint of environmental conservation. Thus, in the examination of
monitoring methods, surveys on trends related to the continuous monitoring necessary for
very deep waters were conducted and trial manufacture of sensors was undertaken. Models for

predicting the behavior of leaked CO2 were developed with CO2 hydrate formation considered.

(5) Holding advisory committees

To receive appropriate counsel in the course of this work, advisory committees consisting of
experts were established and deliberations held on the information to be reviewed. In addition,
an international symposium was held that involved domestic and international policymakers
and specialists in lectures and panel discussions. Issues were shared related to the smooth
introduction of CCS and the status of the public’'s understanding of CCS. This stimulated
subsequent discussions on methods for resolving issues and sharing knowledge based on the

characteristics of CCS.



