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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 carried out studies to enhance safe and secure utilization of

geothermal resources in collaboration with researchers in GSJ, AIST, and GSES at Tohoku University. Major research activities in 2021 included (a) modeling

and potential evaluation of subduction-origin “supercritical geothermal systems” based on geophysical and geological survey; (b) simulation, microseismic

monitoring, and rock mechanical studies for monitoring and managing enhanced geothermal systems (EGS); and (c) developing an Al system for stable steam

production and reservoir management. Furthermore, we developed technology to simulate industries in areas of Japan stricken by the 2011 earthquake.
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Research on supercritical geothermal
development

Members of this laboratory have been investigating the feasibility of
establishing several tens of gigawatts of power generation in total using
supercritical geothermal resources, which originate in the subduction
layers of oceanic plates, in cooperation with scientists and engineers
worldwide. We have started a new four-year NEDO-funded project for
detailed modeling and potential evaluation of supercritical geothermal
systems in the most promising area and are making drilling/test plans.
Members of the laboratory aim to contribute directly to a carbon-free
society in 2050 by realizing supercritical geothermal power generation.

Microseismic and magneto-telluric
monitoring of geothermal reservoirs

We have carried out microseismic/microearthquake (MEQ) monitoring of
geothermal reservoirs associated with treatment injection at Yanaizu-
Nishiyama Geothermal Site in Fukushima since 2015 to determine the
reservoir’s response to water injection. The dynamic flow of high-
temperature fluid inside the geothermal reservoirs has been successfully
inferred using polarization states caused by microtremors. Reservoir
characterization using naturally existing electromagnetic waves has also
been carried out in the lab.
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Fig.1 Model of supercritical geothermal system
in Japan

Fig.2 Distribution of pH of surface water

Fig.3 Change in frequency characteristics of tremor
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Research on proper development of
geothermal resources

Members of this lab started NEDO-funded projects for (a) an Al
monitoring/prediction system for steam production and (b) a visualization
and Al processing system for high-temperature boreholes to establish
stable and sustainable geothermal energy production.

Technological support of local industries

We provided technological support for startups in local industries in areas
damaged by the 2011 earthquake and tsunami. Geothermal-related
technologies have been cultivated under this scheme.

Contributions to international society
and collaboration with other organizations

e International contributions

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

e Social contributions

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

e Collaboration with other organizations

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

e Collaboration with local communities

We have collaborated with local communities, mainly in northeast Japan
(Tohoku), in the area of education of children. Students have a long history
in the lab. Prof. Asanuma made one remote lecture about renewable energy
in 2021 as well.

Fig.4 Field test of small-scale hot spring power
generation system

Fig.5 Concept of Al steam production monitoring

Fig.6 Scanning head of borehole scanner
for geothermal well
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