Petrophysical Measurements on
Geothermal Reservoir Rock Samples

Petrophysical Rock Properties and Geothermal Energy
Potential studies for geothermal heat and energy production depend on reliable information on temperature and flow rates. Beside well
constrained geological models of the subsurface, this requires information on the thermal and hydraulic properties of reservoir rocks. At
GGE, an important aid to assess these properties are laboratory measurement. Histograms of these properties are used in combination
with borehole data and numerical modeling deriving various scenarios for the exploitation of geothermal energy. Measurements can be
accomplished on drill cores and cuttings. On cores, continuously data can be obtained at mm-resolution. This allows generating a
sufficient amount of data for acquiring statistically valid rock properties fast and interference-free for all formations where cores are
available. Measurements on drill cuttings, which are generally available from boreholes are less accurate but provide a nearly complete
record along the entire borehole.

Equipment
A wide range of technical laboratory equipment is available for measuring of physical rock properties on samples and for the required
sample preparation. Studied properties comprise: thermal conductivity, specific heat capacity, electrical resistivity, sonic velocity,
density, porosity, nuclear magnetic resonance, impedance spectroscopy, magnetic susceptibility, and natural Gamma radiation.
Thermal conductivity on cores is determined with a high resolution Thermal Conductivity Scanner (TCS; Popov, 1983). For cuttings we
use a line source and fully saturated conditions (TK04). Density and porosity on cores are measured both by weighting using
Archimedes’ principle, and on cuttings with a gas expansion pycnometer.

From Rock Measurements to Reservoir Properties and Modeling
Cuttings are used twofold: (1) deducing a largely continuous record of lithologies in the reservoir and, (2), obtaining mean values of
reservoir properties for each lithological unit. Once a target layer is identified for a geothermal installation, additional measurements on
cores can be performed for studying the variability of key properties (e. g. porosity, thermal conductivity). The variability of a property
can be understood as a probability density distribution which can be used as basic input for stochastic numerical simulation of a
reservoir.
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