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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) 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 2017 include (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

geothermal reservoirs; (c)development of a system for monitoring the environmental burden associated with geothermal development; and (d) studies for

social acceptance of geothermal development. Research and development to simulate industries in tsunami-stricken areas was also conducted.

BERSHtAFERICET SR

ERAOMEELEHELT. EHAASHFICRRZE T DBEAM
AERICELDEBOTREEEF>TWD, 2050 FICERREES
10GW OEAREDRERE%BIZIc NEDO h5DEF%E T, RIFM,
B, BENERNSOERBEMREEFMERNEZEEBLTND, &
fo. REEADSOETFELUTBRAMAEFRARKOS KES
VIaL—Y0RK. BERNHANMAESEAERRIN - THMOBES
ZEMmLTNS,

WUt R BB IC &L BT BED
=SREEE=IIVY

BEEIGEFALME T —ILRICEWT, FEEANDEETKIED
MBS LOBREREAZERLTVS, ThickD, FEE
ANDEKDMREE=ZF IV LTWS, e, BRADMET 1 —
JUR THUG LU B [CBLEL - RETERITE D& SEim D KT = B
L. BFBEATORGEHOEEZER U,

Fig.1 Typical supercritical geothermal system in
Tohoku (Northeast Japan)

Fig.2 Microseismic imaging of geothermal reservoirs

Research on supercritical geothermal
resources

Members of the laboratory have been investigating the feasibility of power
generation using supercritical geothermal resources that originate in the
subduction of oceanic plates in cooperation with scientists and engineers
worldwide. Funded by NEDO, detailed feasibility studies are being carried
out to establish several tens of GW of total capacity in 2050 from scientific,
engineering, and economical points of view. METI has also funded our
team for (a) development of simulators of dynamic and hydraulic behavior
of supercritical rock bodies and (b) development of fundamental
technologies and materials for supercritical boreholes.

Microseismic and magneto-telluric
monitoring of geothermal reservoirs

Microseismic and magneto-telluric (MT) monitoring of geothermal
reservoirs associated with treatment injection has been carried out at the
Yanaizu-Nishiyama geothermal site in Fukushima since 2015 to reveal the
response of the reservoir to water injection by researchers in the lab.
Modern techniques in seismic signal processing, including reflection and
scattering analyses, have been developed and applied to microseismic data
sets from various geothermal sites worldwide, and the behavior of fluid
inside and around geothermal reservoirs has been successfully imaged.

Fig.3 Field experiment of monitoring system of hot-
springs
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Fig.4 Development of optical fiber distributed sensor
for supercritical geothermal wells

Fig.5 WS with researchers in US-DOE laboratories

Research on proper development of
geothermal resources

A development methodology based on the concept of overall system design
(OSD), which has a flexible nature to fit to social and subsurface conditions
gradually revealed in the development, has been studied. We have also
developed systems for monitoring gas and hot springs, which has enabled
us to collect scientific data for environmentally/socially appropriate
development.

Technological support of local industries

Technological support has been provided to seeds in local industries in the
area damaged by the great 2011 earthquake and tsunami. Geothermal-
related technologies have been developed under this scheme.

Contribution to international/society and
collaboration with other organizations

elnternational contribution

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

eSocial contribution

Prof. Asanuma has been a board member of international and domestic
scientific drilling projects. He has also been a member of evaluation and
advisory committees of governmental and local community agencies as
well as a board member of academic societies.

e(Collaboration with other organizations

The laboratory is collaborating with domestic and foreign national
laboratories, universities, and industries. It is actively engaging in mutual
visits, web communication, and joint publications.

eCollaboration with local communities

The lab has a long history of collaboration with local communities, mainly
in northeast Japan (Tohoku) in the area of education of children and
students. Prof. Asanuma has made three “delivery lectures” about
renewable energy.

Fig.6 Experiment at FREA, AIST by graduate student
of GSES
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