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1. Motivation
Induced earthquakes are a key issue in the
development and exploitation of geothermal
reservoirs targeting crystalline basement. Felt and in
rare cases even damaging earthquakes have
occured in the past.
Forecasting the seismicity response to geothermal
activities from a ‘greenfield’ perspective is a
challenging task. We develop a framework to asses
the seismic response to operations at the Cornwall
geothermal site. The dynamic prognosis will be tested
in the course of project development.

3. Prognosis United Downs

5. Framework

A prognosis is only as good as it´s input parameters.

Prognosis performance during project

The United Downs (UD) site in Cornwall is in a greenfield project
phase. Several subsurface parameters are not well known yet.
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Guiding questions:
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- Which are the most relevant subsurface
parameters for determining the seismicity
response?
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- Which parameters can and should be
measured during project development in order to
improve the seismicity prognosis (’de-risking’)?

Stress field from analogue, fault
strength from analogue

Induced seismicity
Rheological behaviour

As more information becomes available in the course
of project development, the range of the seismicity
prognosis narrows.
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2. How to simulate seismicity?
The physics underlying induced seismicity are well
understood. The seismicity response to geothermal
activities, however, is depending on details of
subsurface conditions.
A physics-based earthquake simulator enables
us to systematically investigate parameter
sensitivities.

The model reflects all geological and geophysical information
available prior to drilling the first well. This includes surface
mapping, mapping of structures in local mining and gravity.
Prior to drilling, fault geometries are only known close to the
surface and therefore linearly extrapolated to reservoir depth.
As soon as new subsurface data from the UDDGP wells become
available, the structural model will be updated.
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Earthquake simulator:
Text

- developed for the geothermal
reservoirs at Soultz-sous-Forets
(France) and Basel (Switzerland)

4. Numerical simulation
Days

Text
text

- driven by changes of pore
pressure and co-seismic
stress redistribution

Nominal parameters

Greenfield prediction:
Taking the most likely parameter values resulting
from surface investigations (i.e. no wells drilled),
stress conditions on the target fault are overcritical.
We have increased the fault strength until the fault
is initially stable (0.5 MPa away from criticality) and
studied parameter sensitivities.
Seismic activity rate and the maximum earthquake
magnitude are influenced by the hydraulic
stiffness of the fault.

Observed vs. simulated seismicity, geothermal
reservoir Basel (Switzerland).

The simulator can also be used to mimic aseismic
deformation. This is work in progress.

Simulated seismicity with parameter vaitations

- based on slider block concept
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Transmissibility*5, storativity reduced by factor 10

