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Studies for utilization of safe and secure geothermal energy
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The members of the Environmental Risk Assessment (AIST Collaborative Laboratory) team are carrying out studies to enhance safe and secure utilization

of geothermal resources, mainly by investigating technologies for ultra-resolution reservoir monitoring and rock-mechanical simulation of hydraulic

fracturing/stimulation. Major research activities in 2020 included (a) scientific and engineering studies for large-scale power generation from subduction-

origin “Supercritical Geothermal Resources”; (b) simulation, microseismic monitoring, and rock mechanical studies for monitoring and management of

engineered geothermal systems (EGS); (c) development of an AI-IoT monitoring system of environmental burden associated with geothermal development;

and (d) studies on social acceptance of geothermal development. Furthermore, technology development to simulate industries in areas stricken by the 2011

earthquake have been conducted.
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Fig.1 Model of supercritical
geothermal system in US

process of EGS

Fig.2 Simulation of production

Research on supercritical geothermal
resources

Members of the laboratory have been investigating the feasibility of power
generation using supercritical geothermal resources, which have an origin
in the subduction of oceanic plates, in cooperation with scientists and
engineers worldwide. With funding from NEDO, detailed feasibility
studies have been conducted to establish‘to establish a total capacity of 10
to 20 GW in/after 2040 from scientific, engineering, and economic
perspectives. The application of Al technologies to evaluate structures
inside the supercritical geothermal systems is also underway.

Microseismic and magneto-telluric
monitoring of geothermal reservoirs

Microseismic/microearthquake (MEQ) monitoring of geothermal reservoirs
associated with treatment injection has been carried out at Yanaizu-
Nishiyama Geothermal Site in Fukushima since 2015 to reveal the
reservoir’s response to water injection. Modern techniques in seismic
signal processing, including reflection and scattering analyses, have been
applied to MEQ data sets from various geothermal sites worldwide, and
fluid behavior inside/around the geothermal reservoirs has been
successfully imaged.

Fig.3 Field test of binary power plant
for hot springs

Fig.4 Remote monitoring system of hot springs
for coexistence of geothermal power generation
and hot springs
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Research on proper development of
geothermal resources

Monitoring systems for hot springs using Al-IoT technologies, which
enables us to collect scientific data for proper development, has been
conducted in the lab. The development of new technologies for geothermal
resource evaluation has been funded by JOGMEC.

Technological support of local industries

Technological support for startups of seeds in local industries in areas
damaged by the 2011 earthquake and tsunami has been carried out.
Geothermal-related technologies have been cultivated under this scheme.

Contribution to international/society
and collaboration with other organizations

e International contribution

International contributions have been made to partners in Germany, the
US, Italy, New Zealand, and Iceland, mainly in the area of ultra-high
temperature geothermal development.

e Social contribution

Prof. Asanuma has been a board member of international/domestic
scientific drilling projects. He has also been an evaluation/advisory
committee member for governmental agents and local communities.

e Collaboration with other organizations

The laboratory is collaborating with domestic/foreign laboratories,
universities, and industries. Mutual visits, web communication, and joint
publication are actively done.

e Collaboration with local communities

Collaboration with local communities, mainly in northeast Japan (Tohoku),
in the area of education of children and students has a long history in the
lab. Prof. Asanuma made one “delivery lectures” about renewable energy.
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Fig.5 Data of hot spring transferred

Fig.6 Scanning head of borehole scanner
for geothermal well
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