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Quantitative seismic interpretation proved
capable of giving a reliable reservoir
characterization with regards to estimation of
porosity and sand/clay distribution.

Probability of sandstone reservoir presence based on
seismic reservoir characterization.

Diagenesis modelling gave good estimates of
reservoir quality by utilizing the knowledge
obtained about depositional environments,
petrography, reservoir properties and burial
history.
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Comparison between measured and modelled values
for calibration and test samples of A) quartz cement
volume and B) reservoir permeabllity.
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Relationships between fluid and gas permeability
have been established such that the regularly
measured gas permeability can be recalculated
to fluid permeability giving a better
representation of the reservorr.

Correlation
between measured
brine permeability
(in mD) and gas
permeability (in
mD) for samples
from two Danish
geothermal
reservoirs. The
dashed line shows
the 1:1 ratio.

log (Brine permeability)

) log (Gas permeability)

The composition of the formation water in the
three Danish geothermal plants has been
measured and used for geochemical modelling
to evaluate the risk of scaling, where especially
barite showed a tendency to precipitate upon
cooling of the brine.
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Amounts of A) barite and B) porosity calculated after
10.6 years of production for one of the Danish
geothermal plants.
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Simulations of the thermal development of the
reservoirs during long-term geothermal
exploitation demonstrate significant heat
extraction from the layers present above and
below each reservoir, which ensures that only a
small decrease in production temperature occurs
over several decades.
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Modelled effect on temperature of the reservoir distance
between injection and production wells.

The regional geothermal resource estimation has
been updated based on a new comprehensive
3D temperature model of four reservoirs in the
subsurface, confirming the presence of a huge
geothermal resource with wide geographical
extent covering most of the country.
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Resource estimation H1 (GJ/mZ2) of the utilizable
fraction of energy for A) Bunter/Skagerrak reservoir and
B) Gassum reservoir. See: http.//dybgeotermi.geus.dk
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The causes of injection problems have been
iInvestigated including corrosion and scaling
processes, showing that careful choice of well-
lining, tubing materials and surface finish besides
cautious operation of plants are of utmost
Importance to prevent operational problems.
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A) Thisted plant: Pipe section showing only superficial
corrosion after 30 years of service. B) Sanderborg
plant: Mill scale in new tubing. C) Margretheholm plant:
L ead deposits inside piping at production well.

A geothermal business case has been developed
to give a lifetime assessment of geothermal
plants including feasibility, design, drilling,
construction, production and abandonment,
showing that the operational costs are closely
linked to the existing infrastructure and to the
choices made when designing the geothermal
plant.

Inputs Ranked By Effect on Output Mean

Operational hours per year (hours) 206 .58

Desired heating feed temperature (°C) 206.32 232.40

Electricity Cost (DKK/kWh) 207.60 22981

District heating return temperature (°C)
Unscheduled heat pump maintenance (times)
Unscheduled heat pump maintenance (cost)
Production/Injection flowrate (m3/h)
Production temperature (°C)

Chemical Inhibitors (cost)

Scheduled heat exchanger maintenance (times)

Tornado plot of an OPEX scenario (DKK/MWh).

The authors are very thankful to the project
partners for the fruitful cooperation and to
Innovation Fund Denmark for funding
(project 6154-00011B).
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