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Induced seismicity in geothermal plays
An evaluation of the variation in fault strength in sandstone reservoirs
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Introduction
Geothermal energy extracted from the Earth’s subsurface is a
promising technique for obtaining sustainable energy. Current
heat production in the Netherlands occurs through the circulation
of fluids between two wells in deep (~1.5-3 km) porous reservoirs
with a temperature of up to ~100 °C (Figure 1).
Safe production of geothermal energy requires an evaluation of
the risk of inducing earthquakes, resulting from changes in stress
that cause fault reactivation (Figure 2). However, fault strengthis L | | - |

. O igure 1: Diagram illustrating the principle of geothermal energy production and
poorly constrained due to a limited knowledge of the processes two mechanisms to potentially reactivate pre-existing faults
that control its evolution in the millions of years after tectonic
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Rotliegend and Schieland sandstone reservoirs (Figure 3). | o o | " Figure 3: Map of the Netherlands showing current
Flg_ure 2: qugrams |Ilustr_at|ng t_he fundamental difference between geothermal projects and the formations in which
Methods fluid production (a) and circulation (b). they produce (from Buijze et al., 2019)
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Conclusions & future work

Figure 5: Shear stress vs. effective normal stress plots of the peak (after 1000 seconds hold) and steady state shear stress with
linear fits. Slopes indicate the friction; intercepts gives the cohesion. Data are derived from the run plots on the right-hand side.
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Figure 8:
Strength change, i.e. cohesion gain, obtained by correcting (7,.,~7s) for internal friction as a function of effective normal

stress for the three lithologies investigated. Cohesion gain after a 1000 second is on the order 2-3 MPa.

 Unstable sliding in all samples
» More instabilities in pure quartz and Delft sandstone
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Figure 9: Example of microstructural observation: blue is newly precipitated quartz, sealing fractures. o Healing rate A},l/ln(t) and cohesion gain 1argeSt in ROtliegend
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