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As part of the Swiss Energy Strategy 2050, Switzerland
aims to increase the use of surplus heat from industry (e.g.
municipal waste incinerators) for district heating. While heat
generation from these industrial sources is more or less con-
stant, the heating demand is characterised by seasonal fluctua-
tions. In order to overcome this mismatch of demand and
supply, excess thermal energy can be stored in sandstone- and
carbonate-aquifers during summer and recovered and fed into
the district heating network during winter. In order to increase
the potential of aquifer thermal energy storage (ATES), new
pilot projects planned within the framework of the
GEOTHERMICA-Heatstore project aim for higher injection
temperatures (60 to 110 °C). As the reservoir fluids are in
equilibrium with calcite and/or dolomite, heating them up
will result in carbonate mineral precipitation, potentially
clogging surface installations and reservoir porosity.

In order to quantitatively investigate the mineral reactions
expected during ATES, we are performing laboratory exper-
iments on drill core samples from the target formations under
the conditions planned for the HT-ATES system. By measur-
ing changes in the fluid composition as a function of time, we
can infer the stoichiometry and kinetics of mineral dissolution
and precipitation reactions. In addition, we are investigating
different conditions (variations in temperature and fluid com-
position) in order to generate data transferrable to other reser-
voir formations. We are also investigating the effectiveness of
potential mitigation strategies such as conditioning of fluids
by CO2 addition or the usage of carbonate inhibitors.

All of our experimental data is fed into 3D THC models
representing the two pilot sites planned in Switzerland (in
Geneva and Bern). The models will be used to guide devel-
opment of the sites as well as help to predict the long-term
behaviour of the reservoir formation. In addition, the models
can be used as a planning tool to develop more HT-ATES
systems inside and outside of Switzerland in the future.



