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SUMMARY

GEORG has now been operating for four successful years. During this time the cooperation has
matured and developed further towards the ideology of cluster cooperation. Today, GEORG stands
on four main pillars: 1) Support for Geothermal Research Projects; 2) Service to Cluster Participants;
3) Grant Application Support for Participants; and 4) Promotion and Dissemination of geothermal
energy and technologies. Following is a list of activities that took place during the operational year
April 1%, 2012 till March 31, 2013:

e Mid Term Evaluation. As a part of the grant agreement GEORG did undergo mid-term
evaluation by an independent external panel in the year. The panel reviewed GEORG based
on an evaluation report, submitted by the management team of GEORG in July and the
presentations and discussion at a review-meeting in November. GEORG got a very favorable
results and valuable recommendations on future development. The panel recommended
that the funding from Rannis be continued.

e GEORG formally established as an association. GEORG applied for a business ID number in
late March 2012. The application was granted on the 3" of April 2012 and the ID number is
430312-0350.

e The Fourth General Assembly (GA) was held on May 29", 2012.

e Twenty two R&D projects are supported by GEORG of operation. The projects have been
running smoothly with minor delays in few cases.

e The DRG project was defined with the support of GEORG, HS Orka, Orkuveita Reykjavikur,
Landsvirkjun, Orkustofnun and the IDDP project. The DRG project is a collaborative project
on the Deep Roots of Geothermal systems. The key supporters, named above, will
contribute over 90MISK directly to the project.

e Project sharing website. GEORG and Iceland Geothermal have signed a cooperation
agreement with the Icelandic Ocean cluster regarding the operation of the project sharing
website: www.verkefnamidlun.is. This agreement ensures an access for the geothermal
sector to the website as well as input on future development of the site.

e GEORG continued to support students during the year. Two students were granted a travel
grant to participate in the 4™ EGPD and GEORG supported BEST Reykjavik, as they held a
spring course on geothermal in Iceland in March.

e GEORG organized an Open House, November 22" 2012, where eight projects that are
supported by GEORG were introduced. The venue was the conference room of the National
Museum of Iceland.

e GEORG organized a seminar series of five seminars under the headline: “From Waste to
Value, Treatment and utilization of discharge from Geothermal Power Plant. How can
GEORG help?” The objective of the seminar series was to discuss the status of treatment and
utilization of discharge from geothermal Power Plants and explore possible opportunities of
cooperation on research projects within GEORG with the aim to reducing environmental
impact and convert waste to value. This development is ongoing.

e The cluster cooperation between GEORG and Iceland Geothermal has continued to grow
during the year. The cooperation is focused on three main topics: 1) Innovation efforts, 2)
Recruitment and 3) Data collection

More detailed information on several of the above items can be found at the GEORG website,
www.georg.hi.is
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GENERAL ORGANIZATION
The GEORG cluster has four main pillars of operations, as illustrated in Figure 1, which all are present
in the current operation of GEORG:

1. Support for Geothermal Research Projects. GEORG assigns most of its budget to the funding of
research projects related to geothermal energy. Through this activity the knowledge base for
geothermal utilization and application is strengthened, and the funding works as lubrication to on-
going activities of cluster participants and stimulates further cooperation.

2. Service to Cluster Participants. The service includes match-making, contact sharing, knowledge
sharing among partners, training organization, seminar and workshop preparation and other matters
that the participants deem important.

3. Grant Application Support for Participants. The goal is to build expertise in applying for grants at
the European and International level. This has the potential to significantly improve the success rate for
research grant application and therefore leveraging the muscle of the cluster for the benefits of the
participants.

4. Promotion and Dissemination. GEORG endeavours to form a platform to promote knowledge on the
geothermal energy resource, its utilization potential, sustainability and environmental issues. This is
accomplished through training and information sharing through courses, workshops, seminars and
conferences. Increased knowledge on this topic in the general public should improve the quality of the
coverage of this topic in media and society in general. This should also facilitate high quality policy
making by government and public administration. Promotion of the geothermal energy resource at the
European and International level increases the awareness of the opportunities this renewable energy
source offers, making international funding more accessible.

As the current funding base is from the Centres of Excellence and Research Clusters, the main part of
the budget is allocated to the first post. The other three posts however remain an integral part of the
cluster operations, in particular there has been considerable activity related to dissemination and
network building as well as grant support. This has without doubt benefited the Icelandic geothermal
community.

Support for Geothermal Service to Cluster
Research Projects Participants

Grant Application Support Promotion and
for Participants Dissemination

Figure 1: lllustration of the four main pillars of GEORG operations.

J
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MANAGEMENT OF GEORG PROJECT AND GEORG ASSOCIATION

General Assembly (GA) was held at Reykjavik Energy headquarters May 29", 2012. The minutes
from the meeting are annexed in Annex I.

The following Board of Directors (BoD) was elected at the GA:

e  Sigurdur Magnus Gardarsson University of Iceland  Chairman
e Magnus Tumi Gudmundsson University of Iceland

e Audur Andrésdottir Mannvit

e  Gudmundur Omar Fridleifsson HS Orka

e Ernst Huenges GFZ, Potsdam, Germany

e  Gudrun Saevarsdéttir Reykjavik University

e Runar Unnpdrsson University of Iceland

e  Olafur G Flévenz ISOR

The BoD of GEORG has met 70 times, in total since 2009, and minutes of those meetings are
available.

Science Academy (SA) is responsible for setting the scientific direction, and proposing the funding
procedures to be employed by the BoD on annual basis. The individuals appointed on the Science
Academy are selected by voting by the GA. The SA is led by Sveinbjorn Bjoérnsson and the members
for the third operational year are:

e Arny Erla Sveinbjornsdéttir University of Iceland

e  Brynhildur Davidsdottir University of Iceland

e David Brunh GFz

e David Mainprice Geosciences Montpellier (CNRS)
e Einar Gunnlaugsson Reykjavik Energy

e Gudni Axelsson Iceland GeoSurvey

e Gudni A Jéhannesson National Energy Authority
e Halldor Palsson University of Iceland

e Hrefna Kristmannsdéttir Independent expert

e Ingolfur Orn Porbjérnsson Innovation Centre Iceland
e  Kristinn Ingason Mannvit

e Maria S Gudjonsdottir Reykjavik University

e Szeunn Halldérsdottir ISOR

Work Package leaders (WPL) are responsible for coordinating all activities within a given work
package, and ensure proper interactions via the sub-activity groupings and the integrating WPs with
the other work packages. The WPL are responsible for ensuring that the deliverables from their work
packages are completed according to the global GEORG project work plan and achieve the necessary
levels of quality. The WPL are:

e WP1 Sigurdur Magnus Gardarsson University of Iceland
e WP2 Gudrun Saevarsdottir Reykjavik University
e WP3 Rdnar Unnpérsson University of Iceland

GEQRG
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e WP4 Olafur G Flévenz ISOR

e WP5 Halldér Palsson University of Iceland
e WP6 Gudni Axelsson ISOR

e WP7 Sveinn Agnarsson University of Iceland
e WP8 Sigurdur G Bogason MarkMar

Runar Unnpdrsson replaced Agust Valfells as WP 3 leader in January 2013.

NEW MEMBER

One new member applied for participating in GEORG on the fourth year of operation and the BoD
will recommend its inauguration at the 2013 GA. This is the Uppsala University in Sweden. The
following argument was given for the participation:

"The geophysics section at the dept. of Earth Sciences, Uppsala University (UU), has been
involved in many projects on Iceland in the last 20 years. The projects have ranged from
structural studies based on local seismicity, seismicity studies, earthquake induced stress
fields, reflection seismics to electromagnetic studies. Some of these have been of direct
relevance for geothermal research, though some have had other objectives. Recently, UU has
been (and still is) involved in several projects of direct relevance for geothermal research in
cooperation with other research institutes on Iceland and the US."

!
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MID TERM EVALUATION

As a part of the grant agreement GEORG was required to undergo mid-term evaluation by an
independent external panel after three years of operation, i.e. in 2012. Continued support to the
centre as subject to a favourable outcome from the mid-term evaluation. Rannis appointed Jean-
Marie Hombert, Director of Research, Institute of Human Sciences, University of Lyon, to chair this
evaluation panel for the mid-term evaluation. Dr. Hombert was in charge of appointing additional
members in the panel and he chose the following team, see Figure 2.

Dr. Jean-Marie Hombert
Director of Research
University of Lyon

Dr. John Lund

Director of the Geo-Heat Center at the
Oregon Institute of Technology (OIT) in
US and former president of the
Geothermal Resources Council and the

Dr. Gerd Meier zu Kécker
Director
ompetenznetze Deutschland

Dr. Patrick Browne
Associate Professor
Institute of Earth, Science &
Engineering,

The University of Auckland,

International Geothermal Association

Figure 2 The Mid Term Evaluation team

The fourth year started with preparation for this Mid Term Evaluation and an evaluation report was
submitted to Rannis in the first week of July 2012. The evaluation team visited Iceland in week 45
and had a full day review-meeting on the 7" of November with the GEORG team, the agenda for the
evaluation day can be found in Annex Il. Several members of the cluster participated in the meeting
with valuable inputs.

The committee reviewed GEORG based on the evaluation report, the presentations and discussion at
the review-meeting and in accordance with the original contract. GEORG got very favourable results
and valuable recommendations on future development.

The evaluation outcome was stated as follows:

,We congratulate the instigators, participants and supporters of GEORG on how much the
cluster has achieved in a short time. In our opinion its focus is appropriate and augers well for
its future activities and consequently we recommend that the funding from Rannis be
continued. “

The reviewers report is in Annex lIl.

GEORG
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SHORT SUMMARY OF GEORG ACHIEVEMENTS TO DATE AS REPORTED IN THE MID-

TERM EVALUATION REPORT

GEORG — GEOthermal Research Group — is funded by grant by the Science and Technology Policy
Council through Centres of Excellence and Research Clusters program which is administrated by
Rannis. GEORG was formerly established April 1st, 2009. The operation of GEORG has been efficient
and significant results have already been achieved. The operation of the cluster is based on four
pillars: Support for Geothermal Research Projects; Service to Cluster Participants; Grant Application
Support for Participants; and Promotion and Dissemination. The 22 members are the main players in
the Icelandic geothermal community as well as key international players. About 90 person years have
been recorded during the first four years of operation.

In April 2012 GEORG took a significant step towards formalizing the operation by establishing a
formal legal association so GEORG can now act as a unity towards other legal entities.

GEORG has supported 22 research projects that respond to the goals set out in the original
Description of Work. The results that have been attained so far from the research projects have been
extensively published and disseminated in journals, at conferences, at workshops and seminars, and
in student theses.

GEORG has put considerable effort into EU activities, including participating actively in the 7th
Framework Program Committee for Energy and leading and/or participating in grant applications
under the 7th framework, with some notable success regarding an EU — ERA NET. GEORG also puts
emphasis on international research cooperation which manifests in the research projects where 10
out of 22 have cross border partner and/or staff exchange.

GEORG has actively supported students by expecting the research projects to include funding for
students and supporting students conferences, including annual European Geothermal PhD day.

GEORG has organized several seminar series where subjects regarding the geothermal field have
been discussed.

GEORG participates in an industrial driven cluster, the Iceland Geothermal Cluster, which provides
intriguing possibilities for the development of GEORG, and the geothermal community in Iceland in
general, both short and long term.

GEORG has worked on developing the cluster operation and understanding by participating in the
Nordic-German-Polish Cluster Excellence Project on Benchmarking of clusters; by working closely
with Gekon, which is specialize in cluster management; and by participating in a cluster application to
EU.

The long term vision of GEORG is to be a sustainable cluster with clear value addition for the cluster
participants and thereby strengthening the geothermal community for the benefit of the society.

GEQORG
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THE FOURTH OPERATIONAL YEAR OF GEORG

The fourth year has mainly been focused on internal work and development of GEORG. The mid-term
evaluation took a long time in progress. The evaluation report was submitted in July, following a
review meeting in November and a final result in January 2013. GEORG was not able to make any
binding commitments until the evaluation result was clear. For this reason the 5" open call, planed
for fall 2012, was postponed and efforts put on further development of DRG and other cooperative
projects as well as close cooperation with Iceland Geothermal cluster.

DRG PROJECT

Since 2010 GEORG has been supporting activities on the topic of Deep Roots of Geothermal systems,
called DRG. Several workshops and seminar have been held and organized with the aim of defining
research gaps and opportunities in this field. During this time the project idea has developed and
due to high interest and many unanswered questions it was evident that the budget of 30MISK for a
comprehensive project would not be enough. The DRG group therefore proposed to seek additional
support to the energy companies and Orkustofnun.

The DRG-group suggested a three year project sponsored by GEORG, HS Orka, Orkuveita Reykjavikur,
Landsvirkjun, Orkustofnun and foreign sponsors. The contribution would be as follows: GEORG 30
MISK, each other sponsor at least 15 MISK, total >90 MISK. The project would be governed by a
steering committee with representatives from each sponsor. The DRG steering committee members
are as follows: Sveinbjérn Bjornsson and Hijalti Pall Ingélfsson would represent GEORG, Jdénas
Ketilsson would represent Orkustofnun, Asgrimur Gudmundsson would represent Landsvirkjun,
Gudmundur Omar Fridleifsson would represent HS Orka and Einar Gunnlaugsson would represent
Orkuveita Reykjavikur. The project should emphasise research on magmatic intrusions as heat
sources of geothermal systems and the mode of superheated or supercritical heat transfer up to the
conventional geothermal systems at subcritical temperatures and pressures. This state was given the
name of “Suprastate” see Table 1

Table 1: Definition of states in a geothermal system

No State Temp. °C Location Main heat transfer

1 Cap-rock formation 0-220 Surface - 1 km Conduction/convection

2 Reservoir formation 220-370 1 km -3 km Free convection

3 Suprastate ~ 370-600 3 km - x km Forced convection of supercritical
and superheated steam

4 Critical/Magma region 600-1000 >xkm Intrusion of dykes and conduction =

*Formation occupied by superheated or supercritical steam down into brittle rock. x may vary.
**Forced convection also possible as a result of dyke penetration up through the suprastate layer

Representatives of the DRG group and GEORG met with the representatives of the energy companies
and Orkustofnun to discuss this approach on the September 10" 2012.

GEORG, Landsvirkjun, HS-Orka and Orkustofnun gave a “principle YES” on funding the DRG project,
given that the budget plan for next year will be approved within their respective
company/institution. Orkuveita Reykjavikur was also positive but asked for some time to discuss this

!
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internally before their final decision on this matter. Later in the process the IDDP project also joined
in as key supporter.

Following the meeting in September the actual work on defining a comprehensive DRG - project
started for real, with an emphasis on three main categories or groups: 1) Targets in the
»Suprastate”, 2) Modelling and Stimulation and 3) Well-drilling and treatment technologies.

A workshop was held in October 11", 2012, where the groups were formed and a skeleton of the
project description was made (see agenda in Figure 3).

* Introduction on the methodology of the DRG — WORKSHOP (HPI)

» Overview of DRG work so far (SvB)
* Summary of lessons learned
* The DRG seminars

Parallel discussions at work stations

1 2 3
Targets in the , suprastate” Modelling and stimulation Well-drilling and treatment
Potential Drilling Targets Mathematical modelling saonologies
Down hole IDDP testing and well Superheated/supercritical
Magm.a movo'men! dg!ecﬂon stimulation conditions
Comparison active/fossil systems EGS linked with SGS Treatment and energy conversion
Mapping around well fields EGS linked with SGS
Geochemistry Geochemistry
Facilitator:
. Facilitator: : Facllitator:
Gudmundur Omar Fridleifsson Jénas Ketlisson Asgrimur Gudmundsson

* Outcomes of the each session introduced
* Discussion

* Meeting conclusions

Figure 3: The agenda of the DRG workshop held on October 11 2012.

An extensive work followed on further defining the project and cooperation resulting in a
comprehensive project description with very good cooperation angles to different international
projects in the same field, like COTHERM, FP7 IMAGE project and other. The project setup is
illustrated in Figure 4. The DRG project is divided in six subprojects each with one Principal
Investigator (Pl). The overall project supervision will be in the hands of the Steering Committee and
the funding will be challenged through GEORG, the association. GEORG will sign a support
agreement with each of the supporters, declaring the support amount and payment plan. GEORG
association will also make a grant agreement with each of the PI's based on an approved project
description (see Figure 5).

The project preparation is now in the final stages of negotiation and project work is expected to start
in early summer 2013.

GEQRG
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Figure 4: An illustration of the DRG project setup
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Figure 5: GEORG association is the centre point for the DRG project. The supporter’s transfer their donation to GEORG
based on a support agreement and GEORG allocate the funds to the different PI’s based on a grant agreement.
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PROJECT SHARING WEBSITE

GEORG and Iceland Geothermal have signed a cooperation agreement with the Icelandic Ocean
cluster regarding the operation of the project sharing website: www.verkefnamidlun.is owned and
operated by the Ocean Cluster. This agreement ensures an access for the geothermal sector to the
website as well as ensuring the influence of the sector on future development of the website and its

service. The website has been active since the last fall and with the aim of strengthening the
connections between students and businesses and encouraging their cooperation.
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MEME HONNUN/DESIGN SKIL: 15.06.2013 o Sjavarttvegsfraedi 21
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STUDENT SUPPORT

THE FOURTH EUROPEAN GEOTHERMAL PHD DAY - EGPD 2013

The GEORG BoD decided to support up to 8 students to participate in the 4" European Geothermal
PhD day, held in Hungary in early May. 3 students were offered support of which one decided not to
accept the grant as it did not fit its schedule.

OTHER TRAVEL SUPPORT

In addition to the EGPD travel support, the GEORG BoD decided to allocate additional funds to
general travel support for students. The amount allocate would sum up to 2MISK per year, including
the support for EGPD. Two deadlines are foreseen per year and up to 10 students supported each
time.

BEST
GEORG also supported the BEST Reykjavik, as they did hold a spring course on geothermal in Iceland
in March. The event was called “let’s heat it up”. The group got a support of 250.000 ISK.

GEQRG
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BEST, Board of European Students of Technology is a non-profit and non-political organisation,

consisting of 95 Local BEST Groups (LBGs) in 33 countries of which BEST Reykjavik is one of them.

BEST strives to help European students of technology to become more internationally minded, by

reaching a better understanding of European cultures and developing capacities to work on an

international basis. BEST creates opportunities for the students to meet and learn from one another

through our academic and non-academic events and educational symposia.

EVENTS / CONFERENCES

GEORG pAaY

0

W
GEOIRG

VILTU VITA MEIRA UM KLASASAMSTARF
| JARDHITARANNSOKNUM?

OPINN KYNNINGARFUNDUR

FYRIRLESTRARSAL PJODMINJASAFNS [SLANDS
FIMMTUDAG 22. NOVEMBER 2012
13:00-16:50

GEORG organized an Open House, November 22" 2012, where 8

projects, that have been are supported by GEORG and tackles the

objectives of the research cluster cooperation, were introduced. The

venue was the conference room of the National Museum of Iceland.

In addition GEORG organized a poster session where team members

could promote their projects as well as introducing new ideas and

seek potential partnerships and/or introduce students to interesting

research projects.

Up to fifty people attended the event and the projects were

promoted are shown in Table 2.

Table 2: Project promoted at GEORG Open House, Nov. 22" 2012.

Project presented Coordinator Promotion
ID number Name Name Presentation Poster
09-01-003 Development of coupled reactive fluid flow models Hannes Jonsson X
09-01-011 Properties of two phase flow of water and steam in GuBrin Ssevarsdstir X
geothermal reservoirs
09-01-012 RENEWABILITY OF GEOTHERMAL RESOURCES Gudni Axelsson X
09-01-028 Evaluation and. Improvements of Geothermal Models using e B IEERa, X
Inverse Analysis
09-02-001 CarbFix project Sigurdur R. Gislason XX
09-02-005 The He_nglll geothermal reservoir. Evaluation of subsurface el e «
geological data
09-02-017 Geothermal economic impact data base Sveinn Agnarsson X
10-03-005 GeoChem Sigurdur Brynjolfsson X
Sustainability Assessment Protocol for Geothermal Brynhildur
10-03-012
0-03-0 Utilization Davidsdéttir X
10-03-013 Mapping !nteraFt|f)n be.tween magmat|c and hydrothermal Anette K. Mortensen X
system with fluid inclusion analysis
11-04-003 H,S sequestration into geothermal systems Andri Stefdnsson X
11-04-005 E:‘lrc]int Maintenance Management of Geothermal Power R Usies X X

GEQORG
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FrOM WASTE TO VALUE W2V

GEORG organized a seminar series of five seminars under the From Waste to Value
headline: “From Waste to Value, Treatment and utilization of WZV
discharge from Geothermal Power Plant. How can GEORG help?”

The first seminar was held on Wednesday, April 3rd @ the
University of Iceland.

The objective of the seminar was to discuss the status of

treatment and utilization of discharge from geothermal Power Plants and explore possible
opportunities of cooperation on research projects within GEORG with the aim to reducing
environmental impact and convert waste to value.

The idea of this seminar series is to start the communication within the partnership of GEORG to
form a research project on this topic, somewhat in the same spirit as the DRG project.

Out of the 22 supported projects of GEORG several of them are linked with environmental impact
and therefore there is a good potential increasing the value of the research by combining forces as
has been done in the DRG project.

Topics of the 22 projects supported by GEORG

*Projects in reservoir modelling and simulation DRG
«Development of software and algorithm
+«Mapping and analysis of subsurface data (3D)
*Methods to estimate sustainability of systems
«Seismicity research
*High pressure/ high temperature fluids
*Researches on two phase flow of fluids in porous media
sUtilisation of super critical fluids
«Development of high pressure and high temperature grouts for boreholes

*Environmental impact w2y
*CQO, sequestration
*Reduction of emission by using biochemical
#The sustainability of geothermal utilization: sustainability indicator for
geothermal utilization
sEvaluating the cost of environmental impact due to geothermal utilization
*H,S sequestration into geothermal systems
sApplication of geothermal heat in aquaculture and building an ecological food
park

*Miscellaneous
«Geothermal economical database
«Efficient Maintenance Management of Geothermal Power Plants

Figure 6 The ideology of W2V is to activate the synergy of the environmental impact project funded by GEORG and
eventually define a comprehensive research project on the topic of downstream utilization of Geothermal Power Plants.

A list of presenters in the seminar series can be found in Annex IV

J
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DISSEMINATION
GEORG maintains an overview of all dissemination and publication outputs as a part of the objectives
managed under WP8 Dissemination and outreach. The objectives are the following:

* To make available to a wider audience information about the work and the outcome of the
GEORG project with the aim of enhancing the uptake of its results.

e To strengthen the networking relationships between R&D Centres, Energy Authorities,
Energy Companies, Geothermal Industry SMEs, NGOs and other stakeholders in the
sustainable geothermal resources utilisation.

¢ To promote and encourage the uptake and use of the results by policy makers, energy and
environmental managers in Europe, and prepare the basis for maximum impacts of the
results.

A list of publications from the projects as reported by the project coordinators in June 2012 can be
found in Annex V.

In addition GEORG members have also disseminated results in seminars organized by the cluster. The
seminars include:

e Open Conferences at GEORG General Assemblies 2009 and 2010

e Support for PhD students to present results at European PhD days 2010 (Germany), 2011
(Iceland), 2012 (ltaly)and 2013 (Hungary)

e Roots of Geothermal Systems: 6 seminars in Year 3

e Series of five seminars under the headline: “From Waste to Value, Treatment

e Deep Root seminar at Hotel Hengill, August 27th, 2011

e GEORG Open House, Oct. 20”‘, 2011 and Nov. 22”", 2012.

e Four seminars on the four main Icelandic geothermal areas: Hengill, Krysuvik, Krafla, and
Reykjanes

e From Steam to Currency: Six seminars from February to May 2011, on the theme of
generating value from the geothermal resource, other than for district heating and electrical
power generation.

GEORG web address is www.georg.hi.is. All relevant information on the cluster is gathered at this

website as well as all application documents and evaluation guidelines for the call of GEORG. The
website is maintained and updated by the Operational Manager.

GEORG is also active on Facebook. The site can be found at
http://www.facebook.com/pages/GEORG-GEOthermal-Research-Group/203518776344624 or simply
by looking up GEORG — GEOthermal Research Group.
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CLUSTERS COOPERATION

GEORG AND THE ICELANDIC GEOTHERMAL CLUSTER

The cooperation between GEORG and Iceland Geothermal is continually growing. GEORG
participated in the “expert panel” from the beginning. When Iceland Geothermal was established as
an association Sigurdur Magnus Gardarsson and Hjalti Pall Ingdlfsson got an observer seat BoD
meeting of Iceland Geothermal. Iceland Geothermal also has an observer seat at the GEORG BoD
meetings.

The cooperation is focused on three main topics:

1. Innovation efforts

Innovation is a key aspect for the two cooperation platforms to work on. The last few months the
clusters have been developing an instrument to accelerate product development in geothermal
technologies. The instrument is based on the ideology of innovation accelerators but with certain
improvements to fit the specific needs of the geothermal sector. The development is on-going and
the first steps are expected to materialize in coming months.

2. Project sharing website

The clusters jointly signed a cooperation agreement with the Ocean Cluster regarding accessibility of
the geothermal industry to the project sharing website www.verkefnamidlun.is. The three clusters

management teams will cooperate on further developing the website and its service.

3. Data collection

The cluster management teams are seeking ways to start a cooperation project on data gathering
and analysis for the geothermal sector. This could also include cooperation with Orkustofnun and
the Geothermal ERA NET to streamline data collection and avoiding duplicating efforts in data
collection and analysis.

!
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In April 2012 the association of GEORG was established and this is the first year of its operation. On

the bases of a service agreement between UNI, on behalf of the GEORG Project, and GEORG the new

association handled all the operational cost of the GEORG office except for the cost of staff (a copy of

the service agreement is annexed in Annex VI). Therefore there are two accounts presented in the

annual report, the accounts of the GEORG Project and accounts for the GEORG Association. In both

cases the operating year is April 1%, 2012 —March 31", 2013. All amounts are in thousand ISK. The

accounts were audited and approved by Sveinbjérn Sveinbjérnsson at islenskir Endurskodendur slf.

ANNUAL ACCOUNTS-GEORG PROJECT

GEORG Project- Cost and financing account

Cost

(O] = 01 OO UPUP PP
Contracted SErviCeS......vieeieiecciiiiiieeee e,
Conferences, dissem. & outreach.........cccceeevevrvuvenne..
Overhead total......cccceeeeeiieiiceiieeeeeee e,

Financing

Partner Co-finanCing.......ccccceeeecieeeeeciiiee e

Funding from Rannis........ccccceeveieeeeirciieee e
Total financing

Results of operational activities

Transferred between years
Unpaid funding from Rannis.........cccccceeeevvceeeeennnen.
Acquired funding from last year........cccocevveeeeeveceerenenn.
Other receivables.......o.cciveinnnienine e
Allocated but unpaid grants to R&D projects........
Allocated grants to R&D projects last year................
Other short term liabilities from last year..................
Final results of the year

Year 4
GEORG Partners Total
34.520 70.099 104.619
292 292
105 3.600 3.705
10.405 5.276 15.681
45.322 78.975 124.298
0 78.975 78.975
14.000 14.000
14.000 78.975 92.975
-31.322 0 -31.322
70.000
-14.000
-2.400
-89.185
71.950
73
5.115 0 5.115
0
GE&RG
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Assets Note
Cash and cash equivalents.......ccccccveeeiiiiiiiccriie e, 6
Unpaid funding from Rannis........ccccccueeeiiiiieeee i ceciieee e 5
Other receivables.......uv e e 7
Total assets

Debts and liabilities

Unpaid grants for projects......cccccevcieeeeiecieee e

Other short term liabilities.......cccoeveeeececeeeeeeeee e, 1

Balance at beginning of
Final results of the year

GEQORG
20

GEORG Project - Balance sheet

(1< ¢ To Yo SRS

Total assets

ANNUAL REPORT

Year 4
31. March 2013

39.944
70.000
32

109.977

89.185

89.185

15.644
5.115

20.792
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ANNUAL ACCOUNTS GEORG PROJECT- NOTES

1. Grants
GEORG has supported 22 projects as well as supporting student activity. The partners co-
financing is estimated according to the projects status.

Year 3 April 2011- April 2012 Year 4 April 2012- April 2013

Grants GEORG Partners Total GEORG Partners Total
RTD Projects first call
09-01-003......oovvveeeeeeiieeeeeeeirireeaenan 0 0 0 0 0 0
09-01-005........cccovveviveeaeieieeenn. 1.350 4.705 6.055 0 0 0
09-01-007..... 0 0 0 0 0 0
09-01-011..... 250 1.724 1.974 0 0 0
09-01-012.....uuueeeeeeeeiiieeeeeireeaennn 5.500 7.513 13.013 4.000 9.425 13.425
09-01-013.....ueveveeeeiieeeeeeeeeae 0 0 0 0 0 0
09-01-016.....uuueeeeeeeeiieeeeeeirireeaennn 0 0 0 0 0 0
09-01-017...uuueveveeeeaieieeeeeeene 0 0 0 0 0 0
09-01-028......ouvvveeeeeeiiiieeeeeireeeann. 4.070 8.681 12.751 5.420 11.561 16.981
09-01-029.......cuvvveveiivieeieeeaann 0 0 0 0 0 0
RTD Projects second call
09-02-001......ccoovereeeeecenrereeeene. 2.000 5.445 7.445 8.000 21.780 29.780
09-02-003.......ouveeeeaieeeeeeeeeeene 0 0 0 0 0 0
09-01-005.........covereeeceereeeene. 0 0 0 1.125 8.338 9.463
09-02-010.......ccoeeeeaiieeeeeeeeeeane 1.500 5.681 7.181 0 0 0
09-02-017...ccoovmerierenenerenenenrenene 1.630 2.334 3.964 1.000 1.432 2.432
09-02-017...ccooveereeeceniereeeenn 1.630 2.334 3.964 1.000 0 1.000
RTD Projects third call
10-03-004.....ccooiiiiiieieeeiieeeee e 4.000 6.330 10.330 3.000 4.748 7.748
10-03-005......cceeeeerinreierenieneeneeenees 3.100 13.292 16.392 0 0 0
10-03-012...ciiieeeeeeiieeeee e 5.800 3.534 9.334 3.000 3.118 6.118
10-03-013...cceiiieieeeeeeeree e 3.209 3.214 6.423 2.500 2.504 5.004
RTD Projects fourth call
11-04-002.....ceieeiieiieeeeeeeieeee e 0 0 0 1.500 1.826 3.326
11-04-003.....cccvieeeriinreiereneenreneeenees 0 0 0 2.000 2.330 4.330
11-04-005.....ccciiiiiiieeeeeeeeeee e 0 0 0 2.725 3.038 5.763
PhD day travel grants..............cccccceveeennas 480 0 480 0 0 0
BEST ReyKjaViK.......ccceeeeeeeerseressnernnnnnnnnnns 250
Grants Total 34.519 64.787 99.306 35.520 70.099 105.369

GEQORG
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The cash flow is somewhat slower than planned because of unexpected postponement of
project start-ups. GEORG is however liable to pay the planned amount, given that the
projects deliver according to the grant agreements. The project partners are also liable to
provide the planned co-financing accordingly.

2. Contracted services

Year 3 April 2011- April 2012 Year 4 April 2012- April 2013

Contracted services GEORG Partners Total GEORG Partners Total
Printing & publishing etc.
Advertisements 128 128 0 0
Website 0 0 80 80
Legal & audits 0
Account audit 212 212
Subcontracted other 0
MarkMar-consult. 150 150 300 0 0
Contracted services Total 278 150 428 292 0 292

3. Other costs

As before the largest part of conference and dissemination costs is covered by the partners
themselves and involves cost of setting up and hosting the seminar series and meetings on
Roots of Geothermal systems and others.

Year 3 April 2011- April 2012 Year 4 April 2012- April 2013

Conferences, dissem. & outreach GEORG

Partners Total GEORG Partners Total

GEORG - Open Conferences 120 120 0 0
Conference participation 105
Workshops 2.000 2.000 0 2.000 2.105
DRG 315 4.020 4.335 0 4.020 4.020
Dissimination Total 435 6.020 6.455 105 6.020 6.125
4. Overhead

The largest part of GEORG overhead goes into operating the office and paying the salaries of
the Operational Manager. A large part is also involved in the participation of partners in
committees as BoD, SA and other. The cost of these participations is paid by the partners
themselves and is accounted as partner co-financing.

Year 3 April 2011- April 2012 Year 4 April 2012- April 2013

Overhead for GEORG GEORG Partners Total GEORG Partners Total
Operational Manager & secretariat 8.044 8.044 7.987 7.987
Office operation 938 938 2.418 2.418
Other general operational costs 0 3.900 3.900 0 3.900 3.900

8.982 3.900 12.882 10.405 3.900 14.305

GEQORG
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5. Funding from Rannis

Rannis paied the final payment (14MISK) for the third year at the delivery and acceptance of
the 3 year annual report

However due to how long it took to finalize the mid term evaluation GEORG had no contract
with Rannis for larger part of this operating year and due to some other delays the Rannis
has still not paid out the grants for Y4. The grant for the fourth year is devided in two
payments, one by singing of the contract (56MISK) and the other (14MISK) at the delivery
and acceptance of this annual report, see table below.

Payments upon: Date Amounts in ISK thousand
Signature of the contract 56.000
An Annual report June 2013 14.000
Total amount for the 4" year 70.000

6. Cash and cash equivalents
On the 31% of March 2013 the status of GEORG accounts was 39.944 thousand ISK.

7. Other receivables
GEORG Project has an outstanding claim on GEORG Association for cost related to the formal
establishment of GEORG Association.

GEQRG
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8. Unpaid grants to R&D projects

ID #

09-01-003
09-01-005
09-01-007
09-01-011
09-01-012
09-01-013
09-01-016
09-01-017
09-01-028
09-01-029

ID #

09-02-001
09-02-003
09-02-005
09-02-010
09-02-017

ID #

10-03-004
10-03-005
10-03-012
10-03-013

ID #

11-04-002
11-04-003
11-04-005

GEQORG
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Allocated grants

31.3.2013
2.580
5.400
4.500
1.000
16.000
7.452
7.425
1.250
15.410
1.000
62.017

Allocated grants

31.3.2013

16.000

7.500

4.500

2.500

4.530

35.030

Allocated grants
31.3.2013
9.000
3.100
8.800
5.709
26.609

Allocated grants
31.3.2013
1.500
2.000
2.725
6.225

129.881

Committed grants

31.3.2013
6.660
13.400
11.400
4.600
21.800
7.452
7.425
2.500
16.910
1.350
93.497

Committed grants

31.3.2013

16.000

10.000

4.500

3.020

5.535

39.055

Committed grants
31.3.2013
9.000
7.600
11.200
10.534
38.334

Committed grants
31.3.2013
2.000
2.500
2.725
7.225

178.111

ANNUAL REPORT

Unpaid grants
31.3.2013
4.080
8.000
6.900
3.600
5.800

0

0

1.250
1.500

350
31.480

Unpaid grants
31.3.2013

0

2.500

0

520

1.005

4.025

Unpaid grants
31.3.2013

0

4.500

2.400

4.825

11.725

Unpaid grants
31.3.2013

500

500

0

1.000

48.230
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ANNUAL ACCOUNTS-GEORG ASSOCIATION
Total Revenues for the year 2012 amounted to ISK 1.981.443 and deferred revenues amounted to ISK

1.538.967. Total revenues over expenditures for the financial year were none. Assets total were ISK
1.886.417 at financial year end.

The complete financial statements for GEORG Association can be found in Annex VII

SUMMARY

A summary is provided at page 5.

GEQORG
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GEORG-GEOthermal Research Group
General Assembly 2012

Tuesday, May 29“', 2012, 10:00-12:00

ReYKJAViK ENERGY HEADQUARTERS, BZJARHALS 1, REYKJAVIK

Agenda

10:00-10:05
WELCOME NOTE BY THE CHAIRMAN OF THE BOARD

10:05-10:30
ANNUAL REPORT PRESENTED

10:30-10:45

ANNUAL ACCOUNTS PRESENTED
10:45-11:00

DECISION ON MEMBERSHIP FEES

11:00-11:15
ELECTIONS

11:15-11:30
OTHER MATTERS

11:30-12:00
LUNCH

Adalfundur, “General Assembly”
er @3sta stjornvald GEORG og er

Adalfundur er eingdngu 2tiadur
medlimum klasans og eru
patttakendur bednir um a3 skra sig
med pvi ad senda tolvupost a:
georg@orkugardur.is

eda med pvi ad sambykkja
fundarbod sem 3 ba er sent

‘
GE&RG

GEOTHFRMAI RFESFARCH GRONP

www.georg.hi.is
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GENERAL ASSEMBLY. #4.

Meeting Minutes

Date: 2012-05-29, 10:00-12:00

Present: See Appendix 1; Registration sheet

The meeting was attended by 7 of 22 partners of GEORG. The meeting was therefore postponed
for 30 min as described in the consortium agreement, article 6.3.3.

If less than 50% are present or represented, the quorum can be reached in pointing out in the
convocation that a second General Assembly will be started 30 minutes after the intended start of the
first one, and that this second GA has the quorum independently from the presence of the members.”
The second meeting started at 10:30

1. Welcome note by the Chairman of the Board.

The Chairman of the board (Sigurdur Magnus Gardarsson) welcomes the participants and goes
introduces the agenda. He proposes Gudrun Saevarsdottir as chair of the meeting and Hjalti Pall
Ingdlfsson to take the minutes. Approved by the meeting.

2. Annual Report Presentation
Report of the Board

Sigurdur Magnus Gardarsson presented the annual report and explained the progress of the third
year.

Annual Accounts

Hjalti Pall Ingdlfsson presented the annual accounts for the first year, account period 1. April 2011 -
31. March 2012. He presented also the budget plan for 2021-2013.

Discussion

No comments were made to the annual report and accounts and it was approved by the meeting.

3. Decision on membership fees
The BoD proposes to continue operating without membership fees, which was approved by the
meeting.

4. Elections
Board of Directors (BoD)

The board members are elected for two years and the following seats were open for election this
year:

Open seats Representing

GEQORG
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Sigrun Hreinsdottir

Ruanar Unnpérsson

Icelandic Universities, research institutions and
governmental agencies

Einar Gunnlaugsson

Energy companies

Audur Andrésdottir

Private companies

The outgoing Board of Directors proposed the following changes in the Board of Directors for this

election.

*  Gudmundur Omar Fridleifsson (HS Orka) to replace Einar Gunnlaugsson (OR)

*  Magnus Tumi Gudmundsson to replace Sigrun Hreinsdottir

e Audur Andrésdottir and Runar Unnpdrsson continue in the BoD

This proposal was approved using e-mail voting.
After the election the BoD consist of the following individuals. The numbers in the brackets indicate

the number of years left.

Icelandic Universities, research

Energy companies - | Private companies— | Other EEA based

institutions and governmental | 1 BoD seat 1BoD seat participating collaborators
agencies — 5 BoD seats and Associate members —
1 BoD seat
Sigurdur Magnus Gardarsson (1)
kt: 030567-4479
Magnus Tumi Gudmundsson (2)
kt: 080561-5639
Guorin  Swmvarsdéttir (1) | GuomundurOmar |, 5 agrécdéttic (2) | Ermst Huenges (1)
kt: 030871-3919 Fridleifsson (2)

Ranar Unnpdrsson

kt: 081071-3499

Olafur G Flévenz

kt: 220551-4079

(2)

(1)

kt: 120650-7699

kt: 130555-4899

Science Academy

The outgoing BoD proposed the following individuals for the Science Academy. .

Name Position Name Position

Sveinbjorn Bjornsson Chair Ingélfur Orn borbjérnsson  Innovation Center Iceland
Brynhildur Davidsdottir University of Iceland | Maria S Gudjonsdaéttir Reykjavik University

Arny Erla Sveinbjérnsdéttir University of Iceland | Gudni A J6hannesson oS

Gudni Axelsson Iceland GeoSurvey Einar Gunnlaugsson OR

Halldér Palsson University of Iceland Kristinn Ingason Mannvit

GEQRG
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David Mainprice CNRS David Bruhn GFZ
Hrefna Kristmannsdottir Seeunn Halldoérsdottir ISOR

The new SA members were elected with all votes in favour, through e-mail voting.

5. Other matters
Sigurdur Magnus Gardarsson introduces the operational plan for the fourth year

Mid-term evaluation (three year evaluation)
= Report due July 1* 2012
= Evaluation meeting by external review committee in the fall
GEORG — Iceland Geothermal cooperation
= The first 18month operation of Iceland Geothermal expires Dec 31. 2012
= GEORG participates in a working group during the summer and fall to form further
cluster activities
= The further development of GEORG as a cluster will be influenced by the outcome
Call 5 will be published in the fall
GEORG day 2012
Further external grant seeking
= Possible renewing of the CHORUS participation (FP7)
= Deep Root participation in FP7 call this fall
= DRG funding and cooperation development

No other conclusions made and meeting adjourned

GEQORG
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Appendix 1; Registration sheet
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ANNEX I1

Mid-term Evaluation Agenda
Wednesday November 7th 09:00 - 17:30, Visit to GEORG

9h-9h30: Meeting with Head of Centre of Excellence
Sigurdur Magnus Gardarsson Chairman of the Board University of Iceland

Hjalti Pall Ingolfsson Operational Manager GEORG

9h30-10h: Meeting with delegation of Board of Directors

Sigurdur Magnus Gardarsson Chairman of the Board University of Iceland
Olafur Flévenz Board member ISOR

Gudrun Saevarsdottir Board member Reykjavik University
Magnus Tumi Gudmundsson Board member University of Iceland
Audur Andrésdottir Board member Mannvit

Hjalti Pall Ingolfsson Operational Manager GEORG

10h-11h30: Meeting with directors of Work packages (or Research projects)

Sigurdur Magnus Gardarsson WP1 leader/Chariman of the board University of Iceland
Gudrun Saevarsdottir WP2 leader Reykjavik University
Gudrun Szevarsdottir WP3 leader substitute Reykjavik University
Olafur Flévenz WP4 leader ISOR

Halldér Palsson WP5 leader University of Iceland
Gudni Axelsson WP6 leader ISOR

Sveinn Agnarsson WP7 leader University of Iceland
Sigurdur Bogason WPS8 leader MarkMar

Hjalti Pall Ingolfsson Operational Manager GEORG

11h30-12h: Presentation of a SWOT analysis of the Center
Sigurdur Magnus Gardarsson Chairman of the Board University of Iceland

Hjalti Pall Ingolfsson Operational Manager GEORG

12h- 12h30: Internal evaluation team meeting
12h30-13h30: Lunch

13h30-14h30 Project
presentations
Olafur G. Flévenz Selected geothermal resource projects
Evaluation and Improvements of Geothermal Models using Inverse

Halldér Palsson Analysis
Efficient Maintenance Management of Geothermal Power Plants

Hannes Jonsson Development of coupled reactive fluid flow models

!
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Sigurdur Brynjélfsson GeoChem
Sigurdur Magnus Gardarsson Chairman of the Board University of Iceland
Hjalti Pall Ingolfsson Operational Manager GEORG

14h30-15h: Meeting with stakeholders

Gudni A Jéhannesson, Representing stakeholder Orkustofnun

Sigurdur Arnalds Representing stakeholder Mannvit

Bjarni Palsson Representing stakeholder Landsvirkjun

Ingdlfur Orn borbjérnsson Representing stakeholder Iceland Innovation centre

15h-15h30 Project presentations continued....

15h30- 16h: Meeting with Host Institution (University)

Hallddr Jénsson Representing host institution University of Iceland
Olafur Flévenz Representing host institution ISOR
Ari Kristinn Jénsson Representing host institution Reykjavik University

16h-16h30: Possibility to talk to evaluation committee in private

16h30-17h: Closing session with Head of Centre
Sigurdur Magnus Gardarsson Chairman of the Board University of Iceland

Hjalti Pall Ingolfsson Operational Manager GEORG

17h- 17h30: Internal evaluation team meeting

GEORG
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ANNEX 111

Centres of Excellence Mid Term Evaluation (November 2012)

-GEORG Centre of Excellence-

Summary of Findings

An impressive number of organisations are members of the GEORG with academic,
commercial and governmental participants. This organisation already provides opportunities
that would not have been identified without GEORG. It is pleasing to see that there are some
well regarded international members of GEORG with complementary or matching interests.
The Evaluation Team recognises that the expertise of Icelandic geothermal researchers will
contribute to projects in the EU and widen the knowledge base of Icelandic participants,

especially about low enthalpy geothermal systems.

There is close communication between the administration, members and researchers. All
partners seem to be quite open, as is best. The Board has met an impressive number of
times on a regular basis and its decisions are evident to the geothermal community of

Iceland.
The process to evaluate applications for funding seems thorough and timely.

According to the partners’ feedback the operation of GEORG is functioning well. GEORG
benefits from the open access to technical data, including drilling and reservoir data, as well

as the good will of participating organisations.

The orginal GEORG objectives have been met, implemented according to plan and has been

done well under the difficult economic conditions in Iceland since 2008.

Collaborative Impact

As mentioned in the mid-term report, the partners of GEORG have collaborated not only
within the funded research projects but also outside the core research projects. Additional
|
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support measures have been set up with the partners that have resulted in innovative

working groups, for example, the Deep Roots of Geothermal System (DRG).

The readiness of the partners to give GEORG a certain legal entity expresses its confidence

that the GEORG approach is both beneficial and of long term.

GEORG is a good entry point for those with interests in geothermal in Iceland and has made
early progress in establishing a Knowledge Hub. There are close interactions between
science and industry. This has also contributed to better cooperation within industries and
within the academic sector. Good progress has also been made in furthering interdisciplinary
collaborations (for example, with partners from socio-economic disciplines). On the
international level, many well regarded foreign partners have been involved in projects

funded by GEORG, which has also assisted closer collaborations between them.

Close cooperation has been sought with the Icelandic Geothermal Cluster which is
appreciated by the Evaluation Team. We judge that this is the right way to deal with the

challenge of having two geothermal clusters in Iceland.

Scientific Impact

GEORG has become an excellent forum to stimulate R&D in the geothermal sector. It has
brought together key researchers from academia and members of industry. A large number
of graduate students have been supported. The number of publications at this stage is
acceptable, taking into account that many projects have just been finished or are still in
progress and that it takes time to get results published. Based upon papers presented by
students and co-authors at national and international conferences we judge that there is

considerable material that deserves to be published in international journals.

The R&D outcomes presented were impressive and several are state-of-the art. Indeed some
have already yielded publications of international significance, for example, those of DRG,
Hydrorift and GeoChem. Thus, some of the research done within GEORG has already had a

major impact, particularly on the geosciences community.

GEQRG
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Economic and Social Impact

Based the nature of the research done and taking into account the fact that most of the R&D
projects are still ongoing or just finished, little has been reported on the economic and social
impacts of GEORG. Many firms involved in R&D projects expect to gain some monetary
benefits from them in the future. First indications from the report and information given
during the site visit left the Evaluation Team with the impression that there will be
significant economic impacts in the near future. This will be true if the recommendations

about further exploitation and commercialisation of the project outcomes are implemented.

Evaluation Outcome

We congratulate the instigators, participants and supporters of GEORG on how much the
cluster has achieved in a short time. In our opinion its focus is appropriate and augers well
for its future activities and consequently we recommend that the funding from Rannis be

continued.

To enhance the operation and impact of the GEORG approach the Evaluation Team makes

the following recommendations.

Recommendations
1. Reinforcing Management and Operations

The Evaluation Team was impressed by the amount and quality of work done by the
Operational Manager and the Chairman of the Board of GEORG. However, it was
clear to us that the manager needs more support in order to develop fully the
potentials of GEORG. The management of “Innovation and Startups” (WP3) is
presently insufficient to deliver adequate services to GEORG partners. In order to
better fulfil these tasks its capacities for public relations and strategic development

need to be increased (perhaps by appointing a strategic development officer).

2. Strengthening the Research Capacity
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The Evaluation Team is impressed by the quality of the research produced by a
relatively small number of researchers. However, several worthwhile research topics
could not be funded or initiated due to a lack of qualified staff. More attention
should be given to improve the capacity of full time researchers, such as faculty
members, post-doctoral fellows and PhD students. Research profiles describing
GEORG’s research priorities should be used to recruit academic staff from the
universities in order to strengthen cooperation between them and GEORG. Given the
high quality of geothermal research done in Iceland it is appropriate for academic
partners of GEORG to apply for additional national and international funds for post-

doctoral and doctoral fellowships.

3. Enhancing Visibility and Impact
The Evaluation Team acknowledged the initial actions made by GEORG management
to increase its national and international visibility in academia and industry.
However, we recommend GEORG’s management initiates further actions to enhance
its visibility and reputation, including;

e Implementing an exploitation strategy that makes better use of the synergies
between different R&D projects and focuses on commercialisation support of
prototypes developed within the GEORG projects (e.g. by initiating brochures
adapted to business and academic interests).

e Lobbying for the interests of GEORG partners (to the public and policy
makers).

e Taking an active role to support partners in commercialising the R&D
outcomes of the funded projects.

e Setting up accompanying measures to support international visibility for the
GEORG partners (e.g. approaching European Geothermal Energy Council
(EGEC), Geothermal Resources Council (GRC) and Geothermal Energy
Association (GEA)). We recognise the role of UNU graduates as potential

advocates for Iceland’s geothermal expertise. These should be made aware of
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GEORG’s role and activities and the opportunities that may benefit their own
countries and projects.

e |[nitiating information exchange and exploring collaborative opportunities
with other Icelandic clusters (e.g. food, tourism, EDDA (esp. on policy and
economic issues and deliberative poll) etc.).

e Publishing the ongoing research in top academic journals. We especially
encourage publications deriving from the research of masters and doctoral
students.

e Open access to data and resources should continue.

4. Review of Implementation Plan

)

We recommend that the mid term evaluation be used by GEORG management, in
close cooperation with the key partners, to review whether the tasks within the work
packages still meet the needs of the original project objectives. This could also

include appropriate budget shifts between work packages.

Improving Project Proposal Processes

Although the present process to evaluate proposals seems to be functioning well and is
appropriate, we recommend extending the evaluation by using international reviewers as
well. This will ensure higher transparency and acceptance by all GEORG partners. For project
proposals which were not funded, we recommend face-to-face meetings with unsuccessful

applicants to provide feedback and advice.

Sustainability

The Evaluation Team is well aware of the efforts made so far to ensure sustainability
of the GEORG approach. One of its main pillars is its ability to tailor services to cluster
participants. This is a promising approach towards achieving sustainability (e.g. by
attracting additional EU funds or workshops conducted with other clusters).
However, from 2014 close attention should be given to implement more services that

add value to the GEORG approach for the partners.

GEQORG
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We recommend that the status of GEORG, whether it is a research group, centre of
excellence, project or cluster, be clarified and communicated as soon as possible to
the partners and the public. We expect that GEORG will become a leading

internationally recognised cluster in geothermal technology and sciences.
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ANNEX IV

1st Seminar: General Introduction
3. april, 2013 @ 14.00-16.00 University of Iceland, VR-Il, room 157;

Sigurdur Magnus Gardarsson
Professor at University of Iceland Chairman of GEORG Board of -download pdf -
directors

Bjarni Mar Juliusson

. . . = =
Project Manager at Reykjavik Energy download pdf

Audur Andrésdottir

Resource manager, enviroment and safety, Mannvit -download pdf -
Engineering

2nd Seminar: H2S emmission from Geothermal Power Plants
10. april, 2013 @ 14.00-16.00 University of Iceland, VR-Il, room 157

Hjalti Sigurjonsson -download pdf -
Project manager at Vatnskil Engineering -download model video-

Snjélaug Olafsdoéttir

) ) -download pdf -
PhD student at University of Iceland

Ragnhildur Finnbjornsottir

] ) -download pdf -
PhD student at University of Iceland

3rd Seminar: Value creation from chemicals/gases
17. april 2013 @ 14.00-16.00 Reykjavik University, room M208

Maria Hildur Maack
Environmental Manager, Icelandic New Energy

-download pdf -

Gudmundur Gunnarsson

-download pdf -

Group leader, Innovation Centre Iceland

Omar Sigurbjornsson

-download pdf -

Head of Research, Corbon Recycling International
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http://georg.hi.is/files/SMG-welcome-note-Seminar-W2V-1_0.pdf
http://georg.hi.is/files/Bjarni%20Mar%20Juliusson%20From%20Wast%20to%20Value.pdf
http://georg.hi.is/files/W2V-Mannvit%20AA%203%20april.pdf
http://georg.hi.is/files/Hjalti%20Sigurjonsson_2013-04-10.pdf
http://georg.hi.is/files/2010_M07_CC.wmv
http://georg.hi.is/files/Snjolaug_april2013_enska.pdf
http://georg.hi.is/files/Health_effects_H2S_Georg_RGF.pdf
http://georg.hi.is/files/Georg_Asessment%20of%20external%20cost%20of.pdf
http://georg.hi.is/files/Jar%C3%B0hitag%C3%B6s%20apr%C3%ADl%202013.pdf
http://georg.hi.is/files/GEORG%20CRI%20WSA%202013-04-17.pdf

RAN090326-1303
4th Seminar: Value creation from chemicals/gases
24. april 2013 @ 14.00-16.00 Reykjavik University, room M208

Sveinn Adalsteinsson,
GeoGreenhouse

Sigurdur Brynjolfsson,
Préfessor vid Haskdla islands

Arnpdr /varsson,
Prokatin

5th Seminar: Disposal and Sequestration
8. may 2013 @ 14.00-16.00 Reykjavik University, room M208

Edda Sif Aradottir,
Reykjavik Energy

Gunnar Gunnarsson,
Reykjavik Energy

May 16", 2013

-download pdf -

-download pdf -

-download pdf -

-download pdf -

-download pdf -
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http://georg.hi.is/files/2013_04_Presentation_GEORG.pdf
http://georg.hi.is/files/GEORG%20Geochem%20sb_0.pdf
http://georg.hi.is/files/Protein-from-geothermal-gas_0.pdf
http://georg.hi.is/files/CarbFix%20and%20SulFix_GEORG%2008052013.pdf
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ANNEXV
International Journals

H. A. Alfredsson, K. G. Mesfin and D. Wolff-Boenisch The syringe bailer: A novel borehole sampling technique
for CO2-rich fluids and tracers during mineral sequestration. In review. Submitted to Geofluids, Manuscript 1D
GFL-2011-026.

Edda S.P. Aradéttir, Eric Sonnenthal, Grimur Bjérnsson and Hannes Jénsson (2012). Multidimensional reactive
transport modeling of CO2 mineral sequestration in basalts at the Hellisheidi geothermal field, Iceland Int. J.
Greenhouse Gas Control doi:10.1016/j.ijggc.2012.02.006

Edda S.P. Aradéttir, Eric Sonnenthal and Hannes Jonsson (2012). Development and evaluation of a
thermodynamic dataset for phases of interest in CO2 sequestration in basaltic rocks. Chem. Geol. (2012) 304-
305, 26-38. DOI: 10.1016/j.chemgeo0.2012.01.

Edda S. P. Aradéttir, HoImfridur Sigurdarddttir, Bergur Sigfusson and Einar Gunnlaugsson (2011).
CarbFix — a CCS pilot project imitating and accelerating natural CO2 sequestration Greenhouse Gases:
Science and Technology 1, 105-118

Kristjan Agustsson, Olafur G. Flévenz, Asgrimur Gudmundsson and Sigurveig Arnadéttir (2012).
Induced seismisity in the Krafla high temperature field. Submitted to Geothermal Resources
Transactions, 2012. 9 p.

Conference proceedings

Daniel Drader, Halldér Pdlsson and Magnus bdér Jonsson, Improved Power Production Efficiency of
Hydrothermal Reservoirs Using Downhole Pumps, Thirty-Seventh Workshop on Geothermal
Reservoir Engineering Stanford University, Stanford, California, January 30 - February 1, 2012.
http://pangea.stanford.edu/ERE/pdf/IGAstandard/SGW/2012/2012program.html

Gunnar Skulason Kaldal, Magnus b. Jénsson, Halldér Palsson, Sigrdn N. Karlsdéttir and Ingélfur
O.porbjérnsson, Load History and Bukling of the Production Casing in a High Temperature
Geothermal Well, Proceedings, Thirty-Sixth Workshop on Geothermal Reservoir Engineering Stanford
University, Stanford, California, January 31 - February 2, 2011.
http://pangea.stanford.edu/ERE/pdf/IGAstandard/SGW/2011/2011program.html

Gunnar Skulason Kaldal, Magnus b. Jonsson, Halldér Palsson, Sigrin N. Karlsdéttir, Thermal and
Structural Analysis of the Casing in a High Temperature Geothermal Well During Discharge,
Proceedings, Thirty-Seventh Workshop on Geothermal Reservoir Engineering Stanford University,
Stanford, California, January 30 - February 1, 2012.
http://pangea.stanford.edu/ERE/pdf/IGAstandard/SGW/2012/2012program.html

Halldora Gudmundssdottir, Magnus b. Jonsson, Halldor Palsson, Coupling Wellbore Simulator with
Reservoir Simulator, Proceedings, Thirty-Seventh Workshop on Geothermal Reservoir Engineering
Stanford University, Stanford, California, January 30 - February 1, 2012.
http://pangea.stanford.edu/ERE/pdf/IGAstandard/SGW/2012/2012program.html
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Heimir Hjartarson, Magnus P. Jénsson and Halldér Pdlsson, Simulation of Two-Phase Flow in
Geothermal Pipes using Smoothed Particle Hydrodynamics, Proceedings, Thirty-Sixth Workshop on
Geothermal Reservoir Engineering Stanford University, Stanford, California, January 31 - February 2,
2011. http://pangea.stanford.edu/ERE/pdf/IGAstandard/SGW/2011/2011program.html

Helgadéttir, H.M., Snaebjornsdéttir, S.0., Nielsson, S. Gunnarsdéttir, S.H., Matthiasdéttir, T.,
Hardarson, B.S., Einarsson, G.M. and Franzson, H. 2010. Geology and hydrothermal alteration in the
reservoir of the Hellisheidi high temperature system, SW-Iceland. WGC, Bali. Reviewed paper.
Electronic publication.

Kjaernested, S.N. Jonsson, M.T, Palsson, H. A., Methology for Optimal Geothermal Pipeline Route
Selection with Regards to Visual Effects using Distance Transform Algorithms, Proceedings, Thirty-
Sixth Workshop on Geothermal Reservoir Engineering Stanford University, Stanford, California,
January 31 - February 2, 2011.
http://pangea.stanford.edu/ERE/pdf/IGAstandard/SGW/2011/2011program.html

Larus Thorvaldsson, Halldor Palsson, Modeling Liquid Dominated Two Phase Flow in Geothermal
Reservoirs in Vicinity to, and Inside Wells, Proceedings, Thirty-Seventh Workshop on Geothermal
Reservoir Engineering Stanford University, Stanford, California, January 30 - February 1, 2012.
http://pangea.stanford.edu/ERE/pdf/IGAstandard/SGW/2012/2012program.html

Nielsson S., and Franzson, H. 2010. Geology and hydrothermal alteration of the Hverahlid HT-system,
SW-Iceland. Proceedings World Geothermal Congress, Bali, Indonesia. Reviewed paper. Electronic
publication.

Sigurjon N. Kjaernested, Magnus Th. Jonsson and Halldor Palsson, Methology for Pipeline Route
Selection using the NSGA Il and Distance Transform Algorithms, Proceedings of the ASME 2011
International Design

Engineering Technical Conferences & Computers and Information in Engineering Conference
IDETC/CIE 2011 August 29-31, 2011, Washington, DC, USA

Abstracts

Egill Arni Gudnason (Kristjan Agustsson & Olafur G. FIévenz) - The GEISER project: Analysis of induced
seismicity in the Reykjanes geothermal system, SW-Iceland - EGU 2012. Agrip fyrir EGU (European
Geosciences Union) radstefnu i Vinarborg arié 2012.

Gisli Orn Bragason, K.Grénvold, N.Oskarsson, G. Sigurdsson, G.Sverrisddttir, Hjalti Franzson 2012.
Strontium isotope shift in geothermal alteration minerals and geothermal fluid in the Hellisheidi
Geothermal field: Implications for water-rock interaction. 30th Nordic Geological Winter Meeting.
Short abstract.

Helga Margrét Helgadéttir 2012. Hydrothermal dissolution of olivine and pyroxene in the Hellisheidi
geothermal field, SW-Iceland. 30th Nordic Geological Winter Meeting. Short abstract.
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Hédinn Bjornsson, 2010: Constraining geothermal models with surface measurements. Presentation
and abstract, First European Geothermal PhD Day, Potzdam, February 12, 2010.

Hédinn Bjornsson, 2011: Constraining reservoir models with surface measurements. Presentation
and abstract, 2nd European Geothermal PhD Day, Reykjavik, March 2, 2011.

Sandra O. Snaebjoérnsdéttir, Bjdrn Hardarson, Hjalti Franzson, Niels Oskarsson. PhD-day i Pisa 2012 -
abstrakt og pdster - Structure and composition of clay minerals in the Hellisheidi High Temperature
field, SW-Iceland.

Sandra O. Snaebjornsdéttir, Bjorn Hardarson, Hjalti Franzson, Niels Oskarsson. Sumarskéli norraenu
eldfjallastédvarinnar 2011 - abstrakt - Structure and composition of clay minerals in the Hellisheidi
High Temperature field, SW-Iceland,

Sandra Osk Snaebjornsdéttir 2012. Structure and composition of clay minerals in the Hellisheidi
Geothermal Field, SW-Iceland. 30th Nordic Geological Winter Meeting. Short abstract.

Steinthor Nielsson 2012. Evolution of the Hengill Volcanic Centre, SW-Iceland. 30th Nordic Geological
Winter Meeting. Short abstract.

Sveinborg HIlif Gunnarsdéttir 2012. Opaque minerals in geothermal well HE-42, Hellisheidi, SW-
Iceland. 30th Nordic Geological Winter Meeting. Short abstract.

Posters

Egill Arni Gudnason (Kristjan Agustsson og Olafur G. Flévenz). The GEISER project - EGPD dagur i HR,
2011. Poster & evrépska framhaldsnemadeginum i jaréhita (EGPD) arié 2011.

Egill Arni Gudnason (Kristjan Agustsson og Olafur G. Flévenz). The GEISER project: Analysis of induced
seismicity in the Reykjanes geothermal system, SW-Iceland - EGU 2012. Péster 4 EGU (European
Geosciences Union) radstefnu i Vinarborg arié 2012.

Helga M. Helgadéttir, Sandra O. Snaebjornsdéttir, Steinpér Nielsson og Sveinborg H. Gunnarsdéttir.
PhD-day i Reykjavik 2011 - podster -Hellisheidi high temperature field, SW-Iceland — geology,
hydrothermal alteration and permeability structures.

Helga M. Helgadéttir, Sandra O. Snaebjornsdéttir, Steinpdr Nielsson og Sveinborg H. Gunnarsdottir.
Vorfundur JFi 2010 — Poster:: Gerd prividdarmédels af jardhitasveedi Hellisheidar.

Helga Margrét Helgaddttir og Sveinborg HIif Gunnarsdéttir. EGPD 2010 — Potsdam, byskalandi — PhD
day i febriar 2010 — Poster: Geological 3D model of the Hellisheidi geothermal field.

Helga Margrét Helgadéttir. Kynningardagur hja GEORG, oktdber 2011. Poster: Leirkurs i Gautaborgarhaskdla og
verkefni i tengslum vid sérverkefni vor 2009.

Holmfridur Sigurdardottir, Bergur Sigfusson, Edda Sif Aradottir, Einar Gunnlaugsson, Sigurdur R. Gislason, Helgi
A. Alfredsson, Wallace S. Broecker, Joerg M. Matter, Martin Stute, Eric Oelkers The CarbFix Pilot Project in
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Iceland -CO2 capture and mineral storage in basaltic rocks. Poster presentation, AGU Fall Meeting, San
Francisco, 13-17 December 2010

Kiflom G. Mesfin, Domenik Wolff-Boenisch and Sigurdur R. Gislason. Dissolution rates of basaltic glass as a
function of cation concentration. Poster, GEORG openhouse presentations, Reykjavik University, 20 October
2011.

Larus porvaldsson, Halldér Palsson. Modeling Liquid Dominated Two Phase Flow in Geothermal Reservoirs in
Vicinity to, and Inside Wells. http://www.geothermal-
energy.org/pdf/IGAstandard/SGW/2012/Thorvaldsson.pdf?

Jakob K. Kristjansson. New thermophiles from Icelandic hot springs for biotechnological applications
www.dmselskab.dk/index.php/2011-symposium

K. G. Mesfin, D. Wolff-Boenisch and S.R.Gislason. Effect of ionic strength on the dissolution rates of basaltic
glass and bytwonite at pH 3.6 and 25°C Accepted for poster presentation. Goldschmidt, to be held June 24-29,
2012 at the Palais des Congres in Montréal.

K. G. Mesfin, D. Wolff-Boenisch and S.R.Gislason. Effect of ionic strength on the dissolution rates of basaltic
glass and bytwonite at pH 3.6 and 25°C .Poster presentation. 30th Nordic Geological Winter Meeting,
Reykjavik, 9-12 January 2012

Sandra O. Snaebjérnsdéttir. Sumarskéli norraenu eldfjallastédvarinnar 2010 - pdster og abstrakt: Intrusions and
permeability at Mt. Skardsmyrarfjall, Hellisheidi Geothermal Field, SW-Iceland.

Sandra Osk Snaebjornsdéttir, Sveinborg Hlif Gunnarsdéttir, Steinpér Nielsson og Helga Margrét Helgadottir.
EGPD 2011 — Reykjavik, islandi — PhD day i mars 2011 — Poster:: Hellisheidi high temperature field, SW-Iceland —
geology, hydrothermal alteration and permeability structures.

Sigridur Kristjansdottir, Agustsson, Kristjan, Adelinet, Mathilde, Doubre, Cécile, Flévenz, Olafur G., Fortin,
Jérome, Franco, Aurore, Geoffroy, Laurent, Hersir, Gylfi Pall, Karlsdottir, Ragna, Schubnel, Alexandre,
Vilhjalmsson og Arnar M. HYDRORIFT. Veggspjald @ European Geosciences Union General Assembly i Vin i april
2012.

Presentations

Egill Arni Gudnason (Kristjan Agustsson og Olafur G. Flévenz) - The GEISER project - EGPD dagur i HR, 2011.
Stuttur fyrirlestur & evropska framhaldsnemadeginum i jar&hita (EGPD) arid 2011.

Edda S.P. Aradéttir. Invited talk on CarbFix. Workshop on innovation within the technological industry in
Iceland, Reykjavik, March 13, 2012

Edda S.P. Aradéttir, Eric L. Sonnenthal, Grimur Bjornsson and Hannes Jonsson Reactive transport modeling of
CO2 mineral sequestration in basaltic rocks.Talk at the Delta-Min/CarbFix conference in Oviedo, Spain, 29 Feb —
2 Mar, 2012

Edda S.P. Aradéttir, Eric L. Sonnenthal, Grimur Bjornsson and Hannes Jénsson Reactive transport models of
CO2-water-basalt interaction and applications to CO2 mineral sequestration Talk at the 30th Nordic Geological
Winter Meeting, Reykjavik, 9-12 January 2012
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Edda S.P. Araddttir, Eric L. Sonnenthal, Grimur Bjornsson and Hannes Jonsson Reactive transport modeling of
CO2 mienral sequestration in basaltic rocks Poster, AGU Fall Meeting, San Francisco, 5-9 December 2011

Edda S. Aradottir, Eric L Sonnenthal, Grimur Bjornsson, Hannes Jonsson. Reactive transport models
for mineral CO2 storage in basaltic rocks. Poster, AGU Fall Meeting, San Francico, 13-17 December
2010

Gudni Karl Rosenkjeer and Douglas W. Oldenburg (2012). 3D Inversion of MT Data in Geothermal
Exploaration: a Workflow and Application to Hengill, Iceland. Stanford Geothermal Workshop 2012.

Gudni Axelsson, 2011: Heat extraction in the roots. Presentation, GEORG weekly open lectures on
roots of geothermal systems, Reykjavik, April 4, 2011.

Gudni Axelsson, 2011: Renewability of geothermal resources. Presentation, GEORG Open House,
Reykjavik University, Reykjavik, October 20, 2011.

Helga Margrét Helgadéttir, Sandra O. Snaebjdrnsddttir, Sveinborg H. Gunnarsdéttir, Steinpér Nielsson
2011. Fyrirlestur og abstrakt; Hellisheidi, ummyndun og jardhitakerfi. Orkuveita Reykjavikur,
dagsradstefna 01.12.2011 um jardhitakerfid i Hengli

Kristjan Agustsson and Olafur G. Flévenz (2011). Jardskjalftar og jardhiti. Vorfundur Samorku,
radstefna og syning orku- og veitufyrirtaekja, Menningarhusinu Hofi & Akureyri, 26.—27. mai 2011.

Kristjan Agustsson and Olafur G. Flévenz (2011). Re-injection and seismicty in Iceland. Presentation at
GEISER workshop, Ziirich Geothermal Week, November 2011.

Margrét Th. Jonsdoéttir. Mapping Interaction between Magmatic and Hydrothermal Systems with
Fluid Inclusion Analysis. 3rd European Ph.D day. Pisa, Italy.

Sigridur Kristjansdottir; Agustsson, Kristjan, Adelinet, Mathilde, Doubre, Cécile, Flévenz, Olafur G.,
Fortin, Jérome, Franco, Aurore, Geoffroy, Laurent, Hersir, Gylfi Pall, Karlsdéttir, Ragna, Schubnel,
Alexandre, Vilhjalmsson, Arnar M. (2012). The Hydrorift Experiment. Erindi flutt 4 Nordic Geological
Winter Meeting i Reykjavik, 9. januar 2012.

Sigridur Kristjdnsdottir, Kristjdan Agustsson, Aurore Franco og Olafur G. Flévenz (2012).
Microseismicity in Krysuvik. Erindi flutt 1. mars 2012 sem hluti af Seminar Series on Deep Roots of
Geothermal Systems.

Sigridur Sif Gylfaddttir: Heat flow in the roots of the Krafla geothermal system. Presentation, Seminar
on deep roots of geothermal systems — Krafla, University of Iceland, Reykjavik, March 15, 2012.

Steinpdr Nielsson, 2010. Geology and Hydrothermal alteration of the Hellisheidi HT-system, SW-
Iceland. Paper presented at the European Geothermal PhD-Day 2010, Reykjavik, Iceland.

Steinpdr Nielsson, 2011. Geology and hydrothermal alteration of the Hverahlid HT-system, SW-
Iceland. Paper presented at the Autumn meeting of the Icelandic Geological Society, Reykjavik,
Iceland.
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Steinpdr Nielsson, 2011. Geology and hydrothermal alteration of the Hverahlid HT-system, SW-
Iceland. Paper presented at the Scientific Drilling in the Nordic Countries workshop, Soultz, France.

Steinpdr Nielsson, 2011. Geology and hydrothermal alteration of the Hverahlid HT-system, SW-
Iceland. Paper presented at Geothermal Research Group Conference, Reykjavik, Iceland.

Sveinborg Hlif Gunnarsdoéttir 2011. Fyrirlestur og abstrakt; Hellisheidi, Jardlog, innskot og vatnsaedar.
Orkuveita Reykjavikur, dagsradstefna 01.12.2011 um jardhitakerfi i Henglinum

Thesis

Arni Olafsson, Structural and Stress Analysis of a High Temperature Geothermal Wellhead, Faculty of Industrial
Engineering, Mechanical Engineering and Computer Science, University of Iceland, September 2011,
http://skemman.is/handle/1946/10164

Edda S.P. Araddttir 2011. Reactive transport models of CO2-water-basalt interaction and applications
to CO2 mineral sequestration. PhD Dissertation. University of Iceland

Gisli Orn Bragason 2012. Strontium isotope shift in clay minerals, epidote and geothermal fluid in the
Hellisheidi Geothermal Field, SW-Iceland. 90 ECTS thesis submitted in partial fulfillment of a Magister
Scientiarum degree in Geology, 59 p.

Gudny Inga Ofeigsdéttir 2012. Biological Utilization of Geothermal Gas. MS thesis. University of
Iceland.

Gudmundur Egill Gunnarsson, 2012: GPS-landmaelingar i grennd vid Reykjanesvirkjun. BSc-project in
geology, University of Iceland, Reykjavik, May 2012, 53 pp.

Gudni Karl Rosenkjeer (2011). Electromagnetic methods in geothermal exploration. 1D and 3D
inversion of TEM and MT data from a synthetic geothermal area and the Hengill geothermal area, SW
Iceland. MS-ritgerd fra Haskola islands.

Helga Margrét Helgadéttir 2011. Berggrunnur og jar8hitaummyndun Grauhnukakerfis & sunnanverdu
Hengilssvaedis. Meistararitgerd, Jardvisindadeild, Haskdli islands, 185 bls.

Sandra Osk Snaebjornsdéttir 2012. Jardfraedi og jardhitaummyndun vid vesturjadar sigdeeldar Hengils.
Meistararitgerd, Jardvisindadeild, Haskdli islands, 242 bls.

Sigurjén Norberg Kjeernested, A Comparative Study of Geothermal Pipeline Route Selection Methods
with Visual Effects Optimization, Faculty of Industrial Engineering, Mechanical Engineering and
Computer Science, University of Iceland, October 2011, http://skemman.is/item/view/1946/10231

Steinpdr Nielsson 2011. Jardfreedi og ummyndun i jardhitakerfinu vid Hverahlid a Hellisheidi.
Meistararitgerd, Jardvisindadeild, Haskdli islands. 208 bls.

Sveinborg HIlif Gunnarsdéttir 2012. Jardfreedi og ummyndun i nagrenni Reykjafells @ Hellisheidi.
Meistararitgerd, Jardvisindadeild, Haskdli islands. 217 bls.
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ANNEX VI

Hér med gera Haskdli fslands, kt. 600169-2039, annars vegar, og GEORG, kt. 430412-0350, hins vegar, med
sér eftirfarandi

SAMNING UM REKSTUR SKRIFSTOFU, AN LAUNAKOSTNADAR, FYRIR SAMSTARFSVERKEFNID

Rannsoknaklasi i jardhita

med vidfangsniimerid 1566-156305 hja Haskdla islands

1. Skipulag samstarfsins
Verkefnid ,Rannsoknaklasi i jardhita“ hlaut styrk fra Visinda og Taekiradi islands arid 2009. Styrkurinn nam 70

milljiénum kr. & ari til allt ad 7 ara. Verkefnid er rekid sem klasasamstarf og ad pvi standa, auk Haskola fslands,
fiolmorg fyrirtaeki, stofnanir og haskdlar. Yfir verkefninu er 8 manna stjorn, skipud fulltrium patttakenda i
samstarfinu, og er Sigur6ur M. Gar0arsson, professors og deildarforseta vid Umhverfis- og
byggingarverkfraedideild, formadur stjornar.

Arid 2012 akvad stjérn samstarfsins ad stofna sérstakt félag um rekstur skrifstofu verkefnisins og eru
sampykktir pess ad finna i vidauka I.

2. Hlutverk og skyldur GEORG

GEORG sér til pess ad fyrir hendi sé skrifstofa med 6llum naudsynlegum bunadi pannig ad haegt sé ad reka
samstarfid i samreemi vid pau verkefni sem skrifstofnunni ber ad vinna sbr. vidauka I, ad fratoldum
launakostnadi. Eins ber GEORG a0 standa straum af kostnadi vid fundahdld, radstefnuhald eda adra pa
viGburdi sem stjorn félagsins akvedur hverju sinni.

3. Samningstimi
Samningur pessi gildir fra 1. jandar 2013 til 31. mars 2016, nema ad komi til uppsagnar skv. 6. gr. pessa
samnings.

4. Upphad samnings
Vegna rekstursins greidir Haskoli slands 2.000.000 kr. til GEORG vid undirritun samning og sidan skv.

reikningum, allt ad 1.000.000 kr. i hvert skipti, it samningtimabilid en p6 aldrei umfram 5.000.000 a ari nema
um pad sé samid sérstaklega.

5. Uppsogn og logsaga
Hvor adili sem er getur sagt pjénustusamningnum upp med priggja manad fyrirvara. Uppsogn skal vera skrifleg,
dagsett og send gagnadila med sannanlegum haetti.

Risi mal Ut af samningi pessum skal reka pad fyrir Héradsdomi Reykjavikur.

Samningur pessi telur sjo sidur med vidauka. Hann er gerdur i tveimur eintékum; eitt til handa hvorum adila.

Reykjavik, 1. Jantar 2013 4
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Report of the Board of Directors and the CEO

GEORG-Rannsoknarklasi i jardhita was founded in the year 2012 as an International Geothermal Cluster
Cooperation. GEORG is a non-for-profit organisation with the purpose of bringing together players in the
geothermal field and creating a strong force for rapid progress and added value in geothermal research, engineering
and design. GEORG achieves its purpose by: 1) Supporting and promoting projects among the Cluster members,
in the field of geothermal research and development. 2) Service its members by organizing workshops and
seminars addressing the most urgent issues and challenges of each time. The members will also maintain a strong
contact network among the members. 3.) Systematically promote geothermal energy and geothermal research,
both domestically and abroad. The fiscal year is from 1st April to 31st March.

These financial statements are compiled in accordance with Icelandinc laws and regulations regarding preparing
and presenting financial statements and in accordance with other applicable laws and regulations.

Total Revenues for the year 2012 amounted to ISK 1.981.443 and deferred revenues amounted to ISK
1.538.967. Total revenues over expenditures for the financial year were none. Assets total were ISK 1.886.417 at
financial year end.

We, the board of directors and CEO, of GEORG-Rannséknarklasi i jardhita hereby confirm that we are

responsible for the preparation and presentation of these financial statements and we hereby ratify these financial
statements for the financial year of 1.4.2012-1.3.2013 with our signatures.

Reykjavik, 14 May 2013
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Auditor's Compilation Report

To the board of directors of GEORG-Rannsoknarklasi i jardhita.

We have compiled, on the basis of the information provided by management, in accordance with the
International Standard ISRS 4410, these financial statements of GEORG-Ranns6knarklasi i jardhita as of
December 31, 2012 and statement of income and cash flows for the year then ended.

We have not performed an audited or reviewed these financial statements and accordingly we express no
assurance thereon.

Reykjavik, 14 May 2013

Sveinbjérn Sveinbjérnsson
16ggiltur endurskodandi

< I
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Islenskir endurskodendur Bildshéfda sIf
Bildshéfda 14, 110 Reykjavik
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Statement of Activities 1.4.2012-31.3.2013

1.4.2012-
Note 31.3.2013
Revenues
OPEratioNal GrANTS ....ccveciieieeie et se et e e et e e e et ene e e e e ene e e e e e 461.033
OBNEE GRANTS ...tttk bbbt b ettt 1.520.410
1.981.443
EXxpenses
GrantS AWAIHE .....oveviieeieie ettt ettt bbbt 670.000
OFNEI BXPENSES ..uveviiteiestestestesteste e stestesteseesteseeseessestesee e teseesesaeseesseseeseenseneeseeneeseaseaneanennes 1.293.573
1.963.573
Financial income and (expenses)
Interest revenues and exchange differenCeS ..o iece s 1.243
FINANCIal INCOIME tAXES ...vvcvviveieeeeisiese sttt re e re e e nrenes ( 248)
Bank related SEVICE TEES .......cviiiiece e e ( 18.865)
( 17.870)
INCTEASE TN INEBE ASSELS ..e.viveeisiiiierie st sttt ste ettt e e et e e e s e e eneeseeseaneeneereanenneas 0
Excess of revenues over eXpenditures .........ccocevverenieneenesie e 0
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Statement of Financial Position

Assets
Note 31.3.2013
Current assets
Receivables:
Cash and Cash EQUIVAIENTS ........c.oiiiiieeiee et ene 1.886.417
Current assets 1.886.417

Total assets 1.886.417
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31 March 2013

Equity and Liabilities

Note 31.3.2013
Net assets

Permanently reStICTEA .......ooeiiiiiee e 0
TemPOrarily rESIFHCIEA .......c.eieiiei bbb bbb e 0
LT (o1 (=T TSR 0
Total net assets 3 0

Current liabilities
(DL (T =10 T Lo 0] 4TI 1.538.967
ACCOUNES PAYADIE ...ttt ettt b e e e e e b e ereaneeneas 347.450
Total liabilities 1.886.417
Total net assets and liabilities 1.886.417
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Statement of cash flows

Note

Operating activities
INEL INCOME (I0SS) ..ttt b e e ettt e beebeebesneene

Changes in operating assets and liabilities:
Short term payables, ChANQE ..........cocieieicccee e

Changes in operating assets and liabilities
Net cash from operating activities
Financing activities

Other payables, ChANGE ........cooiii s

INCIEASE 1N CASK ..ot e e e et eaeeeaas

Cash at beginning Of YEAI .......ccooveii i

Cash At YEAr €N .......cveiieiiee e

GEORG-Rannséknarklasi i jardhita - Financial Statements 2013

1.4.2012-
31.3.2013

347.450

347.450

347.450

1.538.967

1.538.967

1.886.417

0

1.886.417




Notes

Accounting principles
1. These Financial Statements of GEORG-Rannséknarklasi i jardhita for the fiscal year 1.4.2012-31.3.2013 have been

prepared in accordance with applicable Icelandic laws and regulations and in accordance with generally accepted
accounting principles pertaining to non-for-profit organizations.

2. Revenues are recorded at the time of grant decisions made.
Net assets

3. Changes in Net Assets:

Permanently Temporarily
restricted restricted net Unrestricted
net assets assets net assets Total
Increase in Net ASSEtS ......covevvvvvevcereininns 0 0 0 0
Net Assets 31.3.2013 .....c.cccoeevvveveeiieee, 0 0 0 0
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Itemizations

1.4.2012-
31.3.2013

Grants awarded
IMIBEKIMIET .. bbbttt sttt 280.000
GEKON BN .t 140.000
Viofari BeSt & ISIANG ..........c.ccveveeveeieeiesceeee e 250.000
670.000

Other expenses

RENE ..t ettt ne e 697.628
Other SErvices PUIChASEA .......cc.oouiiiiiieieieeee e 148.592
CompUterized IT SYSTEMS ....veieiviciiie sttt te e sresresrenre 12.235
Paper, printing and other office SUPPIIES ....cccvcvvvii i 56.964
Meetings and CONTEIENCES .......coiiiirieieriee e 322.762
Advertising and Marketing COSES .........ovireiiriiiieieeeee e 50.392
Founding related BXPENSES ......cvcviieiereeeeeie ettt st st st saesnens 5.000
1.293.573
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