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Two years have passed since the DEEPEGS 
kick-off meeting in December 2015 in Paris, 
marking the beginning of the DEEPEGS 
project, which is scheduled for 4 years. Since 
then, numerous plenary-, technical- and 
executive board meetings have been held in 
Iceland, France, Norway, Italy, Germany and 
Belgium, beside online teleconferences. The 
planned drilling and stimulation activity at the 
DEEPEGS Demonstration Site at Reykjanes in 
Iceland has been implemented, and reached 
one of the first milestones by drilling down to 
4659 m depth and measured supercritical 
condition during drilling at 4550 m depth 
(426°C at 340 bar). Currently, preparation for 
the first Demonstration Site, Valence in 
France, is well advancing and deep drilling is 
expected to begin there early in 2018.  

Already the DEEPEGS Project has been widely 
introduced to the public and science 
communities, and received huge attention by 
coverage from the international media, 
including TV documentaries. So far this has 
mostly been related to the Reykjanes 
Demonstration Site, while drilling progress in 
the France Demonstration Sites has been 
delayed for several months. DEEPEGS also 
maintains a website (www.deepeg.eu) where 
basic information and highlights of the project 
progress is reported. At the DEEPEGS website 
we also provide links to other stakeholder 
websites, like IDDP, ICDP, HS Orka, Fonroche 
Géothermie, Landsvirkjun, Statoil Petroleum, 
ENEL Green Power, BRGM, KIT, 

Herrenknechkt Vertical, Orkuveita 
Reykjavikur, Orkustofnun, ISOR, GEORG and 
others. 

By launching this 1st issue of the DEEPEGS 
Newsletter, we hope to reach further out to 
the public and media by providing inside short 
reports, news and opinions of our progressing 
work in the project. The idea is to publish a 
short Newsletter of this sort at least once a 
year, depending on the activity of our partners 
and co-workers. This will mostly deal with 
DEEPEGS matters, but contributions and 
news from other related EU projects, like 
GEOWELL, DESCRAMBLE and others, are 
most welcomed.  

I like to take this opportunity to wish the 

editorial board all the best in their future effort 

to maintain a news stream on our project(s), 

and the editor in chief, Ms. Alicja Wiktoria 

Stokłosa. Evidently hers and their important 

job will be made easier if we, the partners in 

the DEEPEGS project, take this effort 

seriously and write short news articles on our 

progress, desires, expectations and 

achievements, as we go along. Alicja will 

decide when Newsletter #2 is issued, and she 

awaits patiently at her desk for your 

contribution, ready to interact. I also like to 

use this opportunity to thank the contributors 

to this 1st DEEPEGS Newsletter for their effort. 

 

Innovation angle 
Pursuing innovation and widespread uptake of 
results, by involvement of various international 
expert and stakeholder groups 

 

Researchers challenges 
he team of over 160 people working on different 
issues begin from mechanical issue, through 
geology and on business strategies ending. Have a 
look at some of the common encounters touched 
by the scientist.  

Foreword by the Coordinator 
Guðmundur Ómar Friðleifsson, HS Orka 

6 December 2017 

http://www.deepeg.eu/
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Deeper search for geothermal energy means 
longer casing strings and/or higher 
temperatures than explored before in the 
industry. Temperatures above 450°C gives 
hope for electricity production of 35-50 Mwe 
per well and would be a game changer for the 
geothermal industry. In other hands for 
continental Europe as well as other parts of 
the world outside the high temperature fields 
the deeper geothermal energy with 
temperatures from 200°C would as well be 
game changer for harvesting this renewable 
energy. Both scenarios are the topic in 
DEEPEGS and both require new thinking and 
innovation for successful drilling, completion 
and then production of these resources. In 

high temperatures where the search is for 
superheated or supercritical conditions, the 
use of existing technology and materials show 
high risk of material or casing failures, 
resulting in nonproductive wells. Innovating 
with lowering the mechanical loaded and 
allowing material to sustain udder the yield 
stress of the material is the topic for the 
innovative patent pending idea of the Flexible 
Coupling (Thorbjörnsson, international publication 

number WO 2017/103950 A1). Flexible coupling 
together with cladded casing material where 
noble expensive materials are used in 
optimized quantity give hope that longer 
geothermal casing strings into higher 
temperatures can be realized in near future. In 
principle, the concept of flexible coupling is to 
allow the casing material to expand as 
temperature rises and then again to contract 
when the temperature is lowered again during 
maintenance or shut down. This under 
controlled conditions where the material in 
the casing string is never above yield limit 

would eliminate the highest failure mode 
observed in the high temperature fields today, 
that is buckling and tensile rupture of casing 
strings. In figure 1 it can be seen for one high 
temperature field with average steam 
temperature of 307°C that 10 out of 40 wells 
have failed or 25%. Flexible couplings have 
been developed and third-party laboratory 
tested. The concept has shown to allow axial 
movements of the casing string as designed 
and the allowable hook load during running 
casing in well can allow free hanging casing in 
the 9 5/8 size (47 lb/ft.) if 2,5 km and with water 
filled well this length can be extended. In the 
DEEPEGS project the team will work toward 
TRL level 5-6 for the Flexible Coupling, aiming 
for ready design for 7, 9 5/8 and 13 3/8 casing 
diameters ready for operational issues. 

The Flexible couplings prototype can be seen 
in figure 2, below. 

 

 

In September 2016, KIT and ÍSOR installed nine 
temporary seismic stations in Reykjanes, in 
addition to the existing permanent network 
operated by ÍSOR in this area, to monitor 
possibly induced seismicity around the IDDP-2 
well during its drilling and stimulation. The 
station locations were selected in places with 
existing basic infrastructure (used during the 
European IMAGE project) to optimize the 
azimuthal and inclination coverage of the 
whole network, without being further than 7.5 
km from the RN-15/IDDP-2 wellhead. The 
temporary stations were installed to improve 
the detection and location capabilities. 
According to the characteristics of the network 
setup, it was expected to be able to record and 
locate any earthquake with ML ≥ 0.2 above 4 
km depth within a radius of 2 km around IDDP-
2. Such a value is consistent with the “traffic-
light system” implemented within DEEPEGS 
for the monitoring of the IDDP-2 stimulation. 
After the retrieval of the data recorded by the 
temporary stations (i.e. not in real-time) it was 

expected to decrease the magnitude of 
completeness and the location uncertainty.  

Late September 2017, KIT and ÍSOR removed 
the temporary seismic stations in Reykjanes. 
The first results show that seismicity was 
induced from 3-5 km depth close to the RN-
15/IDDP-2 deep well during its drilling and 
stimulation. The seismic activity was not felt at 
the surface because the earthquakes are 
predominantly small (0.5-2 ML). This means 
that the uppermost part of a previously 
postulated aseismic body, i.e. from 3-5 km 
depth beneath the central core of the 
production field in Reykjanes, has become 
seismically active. As expected, team managed 
to decrease the magnitude of completeness 
and the location uncertainty in Reykjanes with 
the nine additional stations. Now, the 
cooperation work between KIT and ISOR 
continues for the data processing and 
interpretation of the results. 

Flexible coupling 
by Ingólfur Örn Þorbjörnsson, ÍSOR 

Geophysical 
surveillance 
network  
by Steinþór Níelsson, ÍSOR 

Figure 2. presents prototypes of flexible couplings 
used for laboratory testing.  
(Thorbjörnsson et.al 2017). 
 

 

Figure 1 presents failure modes from one high tempreature geothermal field in Iceland 
 (Sveinbjörnsson et al. in preparation) 
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Make an EGS exploitation a success story is 
closely linked to the success of the engineered 
processes to enhance the exploitable flow. The 
efficiency assessment of the processes is still a 
technological lock, as the target is very deep, 
and the physical rock properties evolution 
localized. We hope to partially pick this lock in 
the DEEPEGS project.  

For the Reykjanes demonstrator, the challenge 
was to design a geophysical survey that 
catches the effect of the thermal stimulation of 
the borehole at 4.6 km depth. For the BRGM 
geophysics team, led by Mathieu Darnet, the 
main driver was the fact that the resistivity of a 
supercritical fluid is significantly higher than a 
classical fluid.  Can we expect that the thermal 
stimulation (cold fluid injection) has changed 
the electrical resistivity of the reservoir in the 
supercritical area, from high to low 
resistivity?  Are we able to detect this evolution 
at this depth? That is the challenge that we 
have chosen to set ourselves. We decided to 
complement traditional passive Magneto-
Telluric (MT) measurements with the 
controlled source electromagnetic method 
(CSEM) to beat the high level of cultural noise 
on the Reykjanes peninsula by generating 
stronger electromagnetic fields.  

The first numerical simulations based on the 
above assumptions have shown that we had a 
chance to detect the reservoir physical 
properties change. This last argument led me, 
as the BRGM project manager, to give the 
green light to test this method - not planned in 
the early stage of the project. It is not 

uncommon that research projects see 
unscheduled ideas and unforeseen 
circumstances, and it was stimulating to deal 
with such unplanned but relevant propositions.  

The work was truly a team’s work, each team 
member bringing her/his added-value thanks 
to her/his skills. The survey design was 
performed by Nicolas Coppo, the main 
challenge residing in designing a grid that 
investigates in 3D the Reykjanes reservoir (till 5 
km depth) while still considering the difficult 
landscape. In the field, the data acquisition 
requires time, persons and skills. Two surveys 
have been performed: one before the 
stimulation (in September 2016), and the 
second one, after (in August 2017). An inter-
partner team - to take advantage of the 
collaboration added value – had been set up. 
Engineers and technicians from the BRGM 
(Pierre Wawrzyniak, Florent Beaubois and 
Mariane Peter-Borie), helped by workers from 
KIT (Eva Schill and Nadine Haaf), a student 
trainee from ISOR (Esteban Pineda) and 
supported by the local partners ISOR and 
HSOrka, worked altogether. Collaboration was 
key to success but also an opportunity for 
cross-fertilization of know-how.    

After the field work, data processing by the 
core geophysics team of BRGM (Mathieu, 
Nicolas, and Pierre) gave an unprecedented 3D 
image of the reservoir by its resolution. 
However, a disappointment for the team: the 
electromagnetic signal had only reached 4 km 

depth – only few hectometers above the 
bottom hole! Although the target had not been 
reached this time, the high degree of 
repeatability of the EM data indicates a very 
promising outlook for monitoring geothermal 
reservoir development. A collaborative paper 
in review discusses these unprecedented 
results!  

 

Now, we are waiting for the 3D images of the 
reservoir!  

 

 

 

 

 

 

 

 

 

 

 

 

 

Challenging assessment 
of the stimulation 
efficiency in 
Reykjanes: a team 
story 
by Mariane Peter-Borie, BRGM  
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The first drilling will take place in Valence, the study 
area covers a territory of approximately 100 km2 to the 
east and south of the city of Valencia 

 

Probably the most thrilling part of the project 
in Reykjanes was the third to fifth phases 
covering from 2509 to 4659 m, where no one 
knew what to expect. 

Well was drilled RN-15/IDDP-2 at the 
Reykjanes geothermal field in 2016 and 2017 
as research well.  

The project aimed to deepen the existing well 
RN-15, which is in the north-eastern part of 
the production field, to 4–5 km depth. 

Deeping of the pre-existing 2507 m deep well 
started on 11 August 2016 and was completed 
after 168 days of drilling on 25 January 2017 to 
a total measure depth of 4659 m, which 
corresponds to a vertical depth of about  
4469 m. Temperature and pressured 
measurements after 6 days of heating on  
3 January 2017 resulted in a measured 
temperature of 426°C and pressure of 340 bar 
indicated supercritical fluid conditions within 
the deeper parts of the well. 

During the drilling activity scientists from the 
Iceland GeoSurvey (ÍSOR) carried out cutting 
analysis (figure c), took part in the 
documentation of the retrieve cores, 
managed the online gas monitoring 
(instrument and support provided from ICDP, 
figure b), conducted geophysical logging and 
gyro surveying and provided geological and 
geothermal consulting. Two reports 
(Weisenberger et al., 2016; Weisenberger et 
al., 2017) provide a full documentation of the 
drilling activity.

Fonroche Géothermie is involved in several 
work packages but especially in technologies 
and innovative applications, Valence and 
Riom-Limagne sites development. 

Fonroche Géothermie focused on 
environmental compliance on drilling actions. 
The aim is to reduce environmental impacts on 
the drilling phase using new kind of the electric 
rig. These tools can facilitate the development 
of geothermal power plants in urbanized areas 
not only in France but also among other 
European developers. Two other parts where 
developed in this work-package. Firstly, 
development of a new drilling tool able to drill 
in hard and abrasive rocks. It will allow to drill 
faster reaching rate of penetration of 7m/h 
despite the 2m/h used nowadays. New 
development will allow to advance geothermal 
systems in unexploited area.  

Secondly, development and adaptation of 
multi-drain techniques. It will allow to increase 
the surface of exchange into the reservoir and 
give more productivity in energy to the 
geothermal power plant.  

Additional implementation of tools and 
innovations aims to decrease drilling and 
development costs and time of geothermal 
power plant to facilitate their reproducibility in 
Europe. For implementing these new 
technologies, Fonroche Géothermie will 
implement them in two geologically 
different areas in France. 

The first site planned for drilling phase will 
be the spot in Valence in Rhône valley 
(South-East of France). Drilling operations 
should start in May 2018 and ends in January 
2019 for the second well. The main 
innovation targeted will begin at the end of 
both wells for the new drilling tool with a 
higher ROP (Rate Of Penetration) than the 
existing ones and which also be able to drill in 
more abrasive rocks. For now, we are 
concentrating actions on the platform creation 
both with the tubes guide drilling (around 60m 
depth) which are there to protect the 
groundwater table. 

The second drilling project will be developed in 
Riom-Limagne area (Massif Central, center of 
France). There, the same innovations will be 
implemented as in Valence but in a different 
geological context. The project target is 
situated under 1000m of basement, with hard 
rocks where the new drilling tool will be pushed 
at its maximum. 

This project is under admissibility phase by the 
administration. We expect to start drilling 
operation at beginning of 2019. 

  

French sites 
developments  
by Pierre Vergnes, Fonroche Géothermie 

b. Quadrupole mass spectrometer, which was used to measure the extracted gas during drilling;  
c. Photomicrograph of a quartz-garnet vein at 3021 m (photo sources TBW). 

Drilling of  
RN-15/ IDDP-2 
in Reykjanes  
by Tobias B. Weisenberger & Steinþór 
Níelsson, íSOR 

Pierre Viergnes, Fonroche Géothermie 
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One of the tasks in DEEPEGS project is all 
about the life cycle assessment (LCA), i.e. 
analysing the systems from cradle to grave, 
both in terms of environmental impact and 
cost. This work should serve as an input in 
finding where in the life cycle the largest and 
most important impacts or costs are. So, in the 
future “low hanging fruits” can be addressed 
and the system matures towards being more 
environmentally friendly and cost effective. My 
first steps were to find out the state of 
knowledge in LCA of enhanced geothermal 
systems (EGS) and get to know the process is 
more detail. In Reykjanes the system is at high 
temperature and potentially “wet”. In France 
the geothermal system is cooler and 
completely dry. Because of these main 
differences and the fuel used on the different 
site, the analysis and thus the results will be 
very different for the French sites and the 
Icelandic site. 

Then, the first LCA screening helps prioritise 
the preceding work for the actual 
demonstration sites. By estimating the energy 
use during drilling process, along with the 
amount of cement and steel needed for the 
casing, etc. Additionally, a thermodynamic 
analysis was done to predict the energy 
conversion for both cases. However, the power 
plants have not been realised and it is still 
uncertain how it will be in Reykjanes at least. 
This was handled by assuming that the 
DEEPEGS power generation system in France 
would be a binary power plant and the system 
in Iceland would be a direct steam topping 
turbine added to an existing system in 
Reykjanes.  

The results of the screening analysis reveal the 
main differences between the two cases, as it 
can be seen in the figure above that the impact 
is estimated to be lower in the Icelandic case 
than French case. The main reason is the 
difference in power output per well and fuel 
used for the drilling operation. However, it is 
also interesting to see how much the predicted 
emissions affect these results for the Icelandic 
case. Furthermore, it is also worth viewing 
these results in comparison with the main 
thermal power plant competitors, which are 
fuelled with biomass, natural gas or coal. 
DEEPEGS systems can be an option with a 
comparatively low impact in terms of climate 
change (according to these preliminary 
results). As the screening results indicate the 
largest impacts and perhaps the most 
important aspects of these systems are the 
construction of the boreholes and the emission 

from the open system. Because of that the 
drilling logs have been analysed to upgrade the 
Icelandic model to a model describing the 
Reykjanes demonstration site. This is the main 
challenge of the project, i.e. to collect right 
data at the right time, which then replace the 
assumptions. Next steps are to continue 
collecting real data from the demonstration 
sites as the work continues and to expand the 
analysis to include more impact categories. 
Above presented preliminary results prepared 
by University of Iceland partner. 

 

 

Dashboard showing preliminary results in terms of climate change impact (reference to alternatives) and 
impact distribution for the French and Icelandic sites 

Life Cycle 
Assessment in 
DEEPEGS 
 

by Hafþór Ægir Sigurjónsson, HÍ 

 



      #1 NEWSLETTER | Issue # 1 Page # 6 

 

 

Dissemination and communication has been 
an important part of the DEEPEGS project. 
This is relevant both to internal and external 
target groups. Communication is defined as 
“taking strategic and targeted measures for 
promoting the action itself and its results to a 
multitude of audiences, including the media 
and the public, and possibly engaging in a two-
way exchange”. Concerning internal 
communication, the emphasis has been put 
on meetings, workshops and web-based 
collaboration and project management 
product. The coordinator, HS Orka, and the 
Project Office run by GEORG Geothermal 
Research Cluster kept the monthly meetings 
for smooth consortium work with on time 
task delivery. During the first 24-month 
period there have been 25 PRO-meetings.  

The event planning for the first series of 
workshops and meetings have strongly been 
focused on internal exchanges of knowledge, 
expertise within the consortium. In the 
planning, the outreach to stakeholders is 
considered as well, and where disseminating 
is appropriate. The workshops can be divided 
under two main categories; internal 
workshops and meetings, and then 
workshops conducted in collaboration with 
other events or organizing entities. During 
the first 24 months of the project, the 14 
workshops/ meetings have been organized 
relating to the DEEPEGS project.  

The external communication activities 
ensured maximum visibility and accessibility 
of the project. The dissemination activities 
were tailored to make the project outcome 
visible and available for different stakeholder. 
Online presence gave the project notable 
exposure and the consortium an important 
channel to share the project information and 
materials with interested stakeholders. To 
receive the desired communication output 
collection of DEEPEGS communications and 
social media interactions has been 
summarized e.g. brochures, leaflets, flyers, 
activity on social media. The website for 
DEEPEGS project was opened on 1 February 
2016 and you can follow our news there. 
Simply visit www.deepegs.eu 

Social media activities help increase the 
project impact and relay information as 
widely as possible in Europe. Considered as 
powerful interactive media tool, they serve as 
a platform to discuss, comment, consult and 
suggest research and engineering topics with 
different stakeholders at different levels.  

To mark milestones within the first part of the 
project, two public DEEPEGS meetings have 
been held in Iceland. The first open meeting 
was organized on 4 August 2016 at the 
cultural center of Reykjanes, Hljomahöll 
organized by HS Orka Coordinator office, 
where presentation about the upcoming 
drilling schedule and issues for interested 
citizens and media were presented.  

The second open meeting was held on the  
1 February 2017 to mark the significant 
milestone, the end of drilling and achieved 
results. At the same time, on the purpose of 
the meeting, the report on the operation 
schedule was released for public. The number 
of attendees was over 150 persons. 

Several media coverage were commenced 
during the first 24 months. The video and 
article coverage by Rebecca Morelle and Chris 
Baraniuk from BBC. Article coverage by 
HORIZON 2020 the EU Research & 
Innovation Magazine by Alan Archer-Boyd. 
Euronews made short TV program about the 
DEEPEGS project, and few interviews in 
Icelandic media. 

 

DEEPEGS IN NUMBERS  

 

  

28% 
One third of researchers in DEEPEGS are women 

  

50% 
24 months passed since beginning which is half way  

  

18 
DEEPEGS showcased results on workshops & 
conferences 

 

Reaching stakeholders and 
public activities 
by Sigurður Tómas Björgvinsson, DEEPEGS Project Office 

At the Reykjanes Demonstration Drill site during cementing 
operation; from left: Mark Sauter, Albert Albertsson,  
Ari Stefánsson, Þór Gíslason and Guðmundur Ómar Friðleifsson 

DEEPEGS Consortium Team during the plenary meeting 2016 

http://www.deepegs.eu/
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Project information 

 

The goal with the DEEPEGS project is 
to demonstrate the feasibility of 

enhanced geothermal systems (EGS) 
for delivering energy from renewable 

resources in Europe. 

Testing of stimulating technologies for 
EGS in deep wells in different 

geologies, will deliver new innovative 
solutions and models for wider 

deployments of EGS reservoirs with 
sufficient permeability for delivering 
significant amounts of geothermal 

power across Europe 
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