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gl ‘ PRIORITIES

in geothermal research

1. World-Class Science

In orderto gain ICDP support, each proposed drilling pro-
ject must undergo a strict review process, in which pa-
nels of international experts evaluate its scientific me-
rits, managerial maturity and societal relevance. In each
case, the first guiding principle that must be assessed
is whether or not a proposed drilling project addresses
key research questions which Earth sciences have not
yet been able to answer. The proponents of a proposed
drilling project must demonstrate that their plan is rele-
vant to the grand science challenges facing humankind.

2. World-Class Site

Projects funded by ICDP address questions of global
importance to the Earth science community and soci-
ety at large. Accordingly, geothermal drilling should
take place at a location which is considered to be a
‘World-Class Site,” where one or more of the funda-
mental questions in geothermal sciences can be suc-
cessfully tackled and thereafter the findings trans-
ferred to other locations and/or parts of the world.

3. World-Class Opportunity

ICDP values potential linkages between commercial-
ly driven drilling projects and science. Accordingly,
opportunities to integrate scientifically outstanding
experiments in public or industry funded commer-
cial geothermal projects may be considered for ICDP
support. However, in each case of such a ‘piggyback’
project, it must enable scientists to understand under-
lying processes of overarching importance and must
go beyond answering a specific, local question or one
small aspect of a research project. As in all ICDP proj-
ects, all data acquired in such a ‘piggyback’ project
must be made fully available to the (ICDP) community.
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RESEARCH

in geothermal research

FIELDS

Three main categories of geothermal projects sorted
with targeted temperature range have been identified:

1. Supercritical and Ultra-High Temperature Systems,
which are so far not operational, and are seen as high
risk — high gain. There are significant knowledge gaps
and high investments in technology development are re-
quired. However, they promise high return on investment
and have potential forextremely enhanced energy output.

2. Enhanced Geothermal Systems, which in most cases
are so far neither operational nor economically profi-
table. They bear significant knowledge gaps and invest-
ment risks — mainly due to potential issues linked to
induced seismic hazard resulting in acceptance issues,
and uncertainties in achieving sufficient flow rates.

3. Low to Mid Enthalpy Geothermal Systems, where a sig-
nificant number of units are already operational and eco-
nomically feasible. They typically hold only few overarching
scientific knowledge gaps, but bear low risk per unit.
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Research fields in geothermal scientific drilling
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(B) Enhanced Geothermal Systems,

(C) Low to Mid Enthalpy Systems
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For each of these geothermal temperature ranges there
are similar components that ensure that the best pos-
sible data is acquired for reservoir characterization and
long-term utilization in order to minimize the risk of fai-
lure in a project. These are:

1. Monitoring

Large geothermal research endeavors need to be accom-
panied by an integrated and complete observational
high-end high-resolution monitoring program that in-
cludes but is not limited to rock and fluid parameters,
seismicity, stress orientation and magnitude, fault geo-
metry and fracture characteristics.

2. Simulation

Simulation and modelling are seen as key tools to shed
light on complex coupled processes in geothermal reser-
voirs. In particular, understanding structural controls in
order to quantify flow features over time and to under-
stand a range of aspects - such as fracture propagation
and seismic versus aseismic behavior. Both need high-
quality information on reservoir rock and fluid parame-
ters such as, but not limited to, temperature, pressure
and permeability from tests on all scales.

Technology Challenges

There is a critical need to develop monitoring instru-
mentation for (long-term) operation at »100°C under
hostile conditions, but this may not yet be available.
This is particularly notable for High and Ultra-High Tem-
perature projects were well integrity is key and where se-
cure cementing and casing are critical.

4. New Horizons

There are a number of new horizons in the geothermal
sector currently under discussion or under development.
Among them are: Closed-loop systems with several pa-
rallel boreholes to build a completely artificial heat ex-
changer; Tapping Mid-Ocean Ridge heat; Ultra-Deep Dril-
ling beyond 15 km depth. ICDP will welcome proposals
in these new horizon fields, if the above listed funding
priorities of the program are met.
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Research field versus challenges matrix for geothermal research in ICDP.
The size of the white circles reflects the magnitude of research gaps and needs.
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o This brochure is based on discussions and conclusioﬁ§ of the ICDP Task Force on Geothermal'Strategy including:
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