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Development of a methodology to estimate potential for seismic activity caused
by fluid injection into a geothermal reservoir or an aquifer
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At present, considerable attention is being paid to geothermal energy
development and Carbon Capture and storage with the aim of realizing sustainable energy development.
Although these technologies are attractive, there is a possibility that seismic avtivities are
induced by fluid injection into a deep saline aquifer. In this study, we have developed a numerical
analysis code based on extended finite element method, which is capable of reproducing the
reactivation of faults pressurized by fluid injected into deep underground. This analysis code can
simulate fluid flow in the fault, fluid leak-off into the surrounding rock mass, and the mechanical
behaviour of the fault including opening and shear failure, simultaneously. Thus, this code is

expected to be applied to the development of high-accuracy geothermal reservoir model and prediction
of the magnitude of induced seismicity caused by fluid injection.
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