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1. Formalities (Welcome/Apologies/Attendance)

Participants: Ledru, Manzella, Kohl, Lokhorst, Karytsas, Genter, Huenges, Bruhn,
Forster, Ruggieri, Orzol, Rummel, Spichak, Rath, Schill, Muller, Lenkey

Apologies from Christian Buecker, Reinhard Jung

The previous WP3 meeting was held during the Launching Conference in Orléans,
France. It mainly focussed on the presentation of the partners participating to WP3
and WP6, and on a review of activities and tasks. The minutes of the previous
meetings can be found on ENGINE webpage.

Some information in these minutes refers to the ENGINE steering committee held on
27/04/2006 in Potsdam.

2. Schedule of work package, as proposed in the e-mail of February 27, 2006

The following persons were defined as representative of institutions participating to
WP3/WP6

BRGM - A. Genter
GFZ - D. Bruhn

ISOR - O. Flovenz
TNO - A. Lokhorst
IGG - A. Manzella
ELTE L. Lenkey
CNRS-Y. Géraud
GGA - J. Orzol

GEIE - A. Gerard
IGGL - S. Slaupia
MeSy - F. Rummel
VUA - JD vanWees (has been proposed in this meeting. To be checked)
CRES - D. Mendrinos
PGI - M. Wroblewska
GEMRC - V. Spichak
GEOWATT - T. Kohl

Presentation files are still missing from ISOR, TNO, VUA.

ISOR, TNO, IGGL, VUA, PGl did not fill the table with the name of the persons and
expertise related to WP3/WP6.

The deadlines defined in the email of February 27 were remembered: they are
related to the list of references (May 30), the exchange of personnel for this first
phase of activity (September 30), the draft review papers (October 6), the final review
papers (December 1).

WP3/WP6 partners are invited to check and update the Table provided at the end of
these Minutes. The e-mail addresses are requested, so that coordinators will be able
to contact related partners.

An updated table is requested to all partners by May 30.
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By May 12 it is planned to define the speakers representing WP3/WP6 activity in
Workshop 1 “Defining, exploring, imaging and assessing reservoirs for potential heat
exchange” (WS1). A draft of WS1 organization has been proposed by GFZ which is
in charge, together with GGA, to organize the workshop. It was proposed to consider
deep geothermal reservoirs at temperature higher than 100°C and Q > 100 m3/h. A
draft list of speakers was also proposed, both from research institutions and from
industry. The proposed structure is as follows.

Aims: Evaluation of status quo: What works? What doesn’t? Where is potential and need for
RTD?
Defining: Definition: >100°C, Q > 100 m3/h (suggestion)
Potential areas EU (Overview paper Genter): Different geological environments,
current knowledge
Exploration:
New approach: Seismic/MT => results from I-GET project
Shell (tbd)
ISOR (Flévenz?)
BRGM (Fabriol)
external expertise needed
ENEL (Bertani?)
RWE (Biicker)
Cross hole monitoring: Norsar (Roth?)
Assessment: rock properties from laboratory to reservoir scale
laboratory (GFZ)
borehole measurements, high T (ISOR)
reservoir characterization  (GEUS, A/R.Thomas)
reservoir modelling -> in conjunction toWP4

3. Presentation of the status of activities of each partner

Partners gave a brief presentation of the activity of their institutions in geothermics.
BRGM, GFZ, IGG, GGA, CRES, TNO, MeSy, GEOWATT, ELTE, GEMRC, IFE,
RWTH and IGeM were represented.

The table at the end of these minutes define the activities and expertise of partners,
as received so far.

4. Organization of Review Papers

The WP3 activity, as proposed in the e-mail of April 11, and the organization of
Review Papers has been discussed.

Two different kinds of review paper are considered the final goals of 2006. The first
one regards geographical area specific contributions, the second one regards
methodological contributions, including a methodological description of each partner
institution.

The geographical area specific contributions were defined, on the base of
participants to WP3/WP6:

1-France, 1-Germany, 1-lceland, 1-ltaly, 1-Benelux, 1-Baltic countries, 1-Hungary,
Rumania, Slovakia, Slovenia, 1-Poland, 1-Greece, 1-Russia, 1-Switzerland and
Austria.
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It was agreed to consider only high temperature (>80°C) geothermal areas in
countries having both high and low temperature potentials.

Each partner institution should provide a complete description of their expertise. The
following papers are foreseen:

2-BRGM, 2-GFZ, 2-ISOR, 2-TNO, 2-IGG, 2-ELTE, 2-CNRS, 2-GGA, 2-GEIE, 2-
IGGL, 2-MeSy, 2-VUA, 2-CRES, 2-PGl, 2-GEMR, 2-GEOWATT.

Also associated volunteer partners like RWTH and 1GeM are invited to prepare their
papers.

The methodological papers to be prepared are:
2-Geology/ Hydrogeology , 2-Geochemistry, 2-Geophysics, 2-Rock properties (in situ
and in the lab), 2-Reservoir modeling.

In order to organize the contributions, every person participating to the WP3 activity
is assigned to a methodological review paper. The WP3 leader has made a first
assignment based on the information received through the Table circulated in the last
months. The persons responsible for each review paper were defined: they will
collect all the information from partners and will coordinate the contributions, beside
writing the papers.

WP3/WP6 partners are invited to check and update the Table provided at the end of
these Minutes. The e-mail addresses are requested, so that coordinators will be able
to contact related partners.

An updated table is requested to all partners by May 30.

The following persons were defined as responsible for the review papers:

Genter for 1-France, 2-BRGM and 2-Geology

Bruhn 2-GFZ and 2-Rock properties

Flovenz for 1-Iceland and 2-ISOR

Lokhorst for 1-Benelux and 2-TNO

Manzella for 1-Italy, 2-IGG and 2-Geophysics

Fritz or Dallai for 2-Geochemistry (to be defined)

Lenkey for 1-Hungary, Slovakia, Rumania, Slovenia and 2-ELTE
Géraud for 2-CNRS

Schellschmitt for 1-Germany

Orzol for 2-GGA

Gerard for 2-GEIE

Sliaupa for 1-Baltic Countries and 2-IGGL

Rummel for 2-MeSy

JD vanWees for 2-VUA (to be checked)

Mendrinos for 1-Greece and 2-CRES

Wroblewska for 1-Poland and 2-PGl

Spichack for 1-Russia and 2-GEMRC

Kohl for 1-Switzerland and Austria, 2-GEOWATT and 2-Reservoir modelling
Clauser for 2-RWTH (volunteer)

Schill for 2-1GeM (volunteer)
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It was mentioned that we need to contact partners who were not related to WP3/WP6
in the original proposal, but who could give a contribution. In particular, partners
involved in reservoir modelling, who are working for WP4/WP7 should be involved.
Also partners representing countries who are not covered, such as Spain and
Portugal, should be contacted.

WP4/WP7 leaders will invite partners of their WPs to participate to the WP3 activity.
WP3/WP6 leaders and CA Coordinator will look for other geographical contributions.

The request of expertise description of each partner institution replaces the previous
request of the list of references, since the latter is included in the expertise
description. All papers considered relevant to the CA will be requested in pdf format
by coordinators. The pdf papers will be made available to the partners, in a form to
be defined in conjunction to WP2 (virtual library. The details will be circulated)

The responsible of each partner institution will provide their expertise description by
May 30, 2006, following the structure attached to these Minutes.

The deadlines for the foreseen activities are: Partner expertise description - May 30,
the request for exchange of personnel for this first phase of activity - September 30,
the draft review papers - October 6, presentation to Workshop 1 — 2/3 November,
final review papers - December 1.

5. Organisation of presentations from WP3 activity to Workshop 1

A discussion took place of what to expect from WS1. The Coordinator underlined the
importance of the workshops as place for debates, and the role of conferences as
occasion for presentations and reviews. Moreover, he underlined the fact that
workshops are not meant to present advances in the activity of the CA, a role that
belongs to conferences.

It was agreed to define a few speakers for WS1, mostly from industries and projects,
and to leave space to debates. In particular, debates should focus on themes related
to the deliverables foreseen for WP3.

The review papers will be presented mostly during the mid-term conference. The
geographical contributions will be presented as posters, whereas the methodological
contribution will be presented as oral presentation.

6. Conclusions

Since the review papers will be almost completed by the time of WS1, the partners
will already have a common background and integration among them should be
already working. An overview of different types of geothermal reservoir and geologic
scenario will be defined by geographical area contributions, while techniques for
imaging permeable systems will be derived from methodological review papers.
Contributions regarding these two main themes will be presented and discussed, and
speakers will be chosen among the coordinators of review papers.
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The WS1 organization committee and WP3/WP6 leaders will define invited
presentation from WP3 by May 12.
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8. Structure of contributions

1 - Area specific contributions

Geological setting of geothermal relevant structures

geological scenario (sedimentary, volcanic, cristalline)
tectonic setting

typical temperature range and thermal conditions

fluid features (salinity, status)

fluid circulation characteristics and transmissivity range

Assessment of reservoir

Methodology used
e geophysics, geochemistry, geology, ...
e planned activity
® experience

Current utilization of resource

e thermal and power output (if any)
® # power plants
e planned / potential extension
® experience
Law regulations

e review, and if possible the law itself.

Reference list
For each paper, please provide:
e complete author list
® abstract
e keywords
[ ]

pdf files of the main papers, to be inserted in the “virtual library”. The coordinator
responsible for the contribution will decide what are the main papers. However, he/she
should be ready to provide the pdf file of other papers, in case it is requested by other

partners.

Contact: Adele Manzella c/o CNR-IGG, 56124 PISA (ltaly) -Via G. Moruzzi, 1
Tél (39) 050 3152392 — Fax (39) 050 3152323 — e-mail: manzella@igg.cnr.it

14



2.1 — Methodological expertise in Institution

List of methodologies used for geothermal investigation and exploration

List of equipments and laboratories

List of activities and projects related to geothermal investigation and exploration and
related web pages (when applicable)

Reference list

For each paper, please provide:

e complete author list

e abstract

e keywords

e pdf files of the main papers, to be inserted in the “virtual library”. The coordinator
responsible for the contribution will decide what are the main papers. However, he/she
should be ready to provide the pdf file of other papers, in case it is requested by other
partners.

Contact: Adele Manzella c/o CNR-IGG, 56124 PISA (ltaly) -Via G. Moruzzi, 1
Tél (39) 050 3152392 — Fax (39) 050 3152323 — e-mail: manzella@igg.cnr.it
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2.2 - Methodological specific contributions

The following papers and related topics have been defined

I. Geophysics

heat flow

seismic

electric and electromagnetic
gravity

AANENAN

I1. Geochemistry
v gas geochemistry
v' fluid geochemistry
v" Rock chemistry

III. Rock properties (in situ and in the lab)
v’ petrophysics
v rock mechanics
v" hydraulic properties

1V. Geology / Hydrogeology

alteration mineralogy

lithologies (i.e. preferred settings)
tracer tests

hydrotests

stress field

ANANENENEN

V. Reservoir modeling
v" hydro-mechanical
v' geochemical
v" 3D structural modeling

The topic lists should not be considered comprehensive, or the topics listed in order of
importance. The coordinators will choose what topics should be discussed and in what order.

General structure of the paper

Review of the main advantages and limits of the various methodologies

Overview of utilization of the various methodologies for geothermal investigation and
exploration, in particular in Europe (but not only); Case studies

Future directions

Contact: Adele Manzella c/o CNR-IGG, 56124 PISA (ltaly) -Via G. Moruzzi, 1
Tél (39) 050 3152392 — Fax (39) 050 3152323 — e-mail: manzella@igg.cnr.it
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List of equipment or software available in Europe, and in particular among ENGINE
partners (specify)

List of equipment or software necessary for methodological advances

Contact: Adele Manzella c/o CNR-IGG, 56124 PISA (ltaly) -Via G. Moruzzi, 1
Tél (39) 050 3152392 — Fax (39) 050 3152323 — e-mail: manzella@igg.cnr.it
17




