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Heat from the earth

Natural energy beneath our feet

At the end of September 2021, 300 experts from 11 countries met at the first Swiss
national geothermal energy forum in Fribourg. The topic was the development of
the geothermal potential that lies beneath our feet. By 2050, 25 % of Switzerland‘s
heating needs could be met by geothermal energy in a CO,-neutral way. Geother-
mal energy thus makes an important contribution to the energy turnaround and
the reduction of CO,-emissions. In addition, geothermal energy creates regional
added value; in other words, it is an economic sector that is in full development.

«WE WANT AND NEED TO USE IT - THE HEAT OF THE EARTH.
FOR THIS WE NEED YOU ALL!»

Nathalie Andenmatten Berthoud
President Geothermie-Suisse

«THINK BIG AND SCALE-UP WITH PARTNERSHIPS!»

Marit Brommer
Executive Director IGA
International Geothermal Association

Engage and contribute to shape

the future! www.connect4geothermal.ch
e future!
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The geothermal decade

The first national geothermal forum took place on
21 September 2021. About 300 participants from
11 countries attended the forum on site and on-
line. 8 sessions, 34 presentations with simultaneous
translation in three languages (FR/DE/EN) provided
content. On the marketplace with stands and more
than 200 1tol meetings, actors from different sec-
tors connected to develop the geothermal energy
sector with aim to use more of the regional energy
available under our feet for decarbonisation and to
create local added value.

«We want to and must use it - geother- the markt?t for heating, cooling and electricity
are used in many places.
mal energy»

Nathalie Andenmatten Berthoud from Geothermie-
Suisse opened the first national geothermal energy
forum in Fribourg with this appeal. And the potential
must be released quickly. The potential lies beneath
our feet, but apart from geothermal probes, it is still
not used very much. «25% of Switzerland’s heat requi-
rement can be covered by geothermal energy, which
is CO,-neutral and has regional added value.» This has
been shown by studies in Switzerland and Europe.
The various geothermal energy systems available on

«In order to access geothermal energy, it is necessa-
ry to take into account higher interests and inter-
cantonal coordination at the federal level for energy
master plans.» Serge Boschung - Energy Direction
Canton FR

To exploit this energy potential, it is necessa-
ry to start with spatial planning and energy
master plans. «As with hydropower and wind
power, overriding interests must be put for-

o ward in the cantons and coordinated at fe-
«The geothermal decade for decarbonisation has begun.» deral level for seothermal enerevy. This was
Philippe Dumas, Director EGEC — European Geothermal g gy”».

Council the plea of Serge Boschung from the Energy
Department of Canton Fribourg.

All pictures © Roland J. Keller
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The various renewable energies must be used in a
complementary and combined manner for the ener-
gy transition. «Even after the rejection of the CO,
law, the ambitious climate and energy policy goals of
the Federal Council remain intact. Geothermal ener-
gy can make an important contribution to achieving
these goals, both in the heat and electricity sectors»,
said Frank Rutschmann from the Swiss Federal Office
of Energy.

«We are dependent on continuously available ener- . . .
gy at very low prices.» Time is running out

Frank Rutschmann, Swiss Federal Office of Energy Compared to the high expectations of the energy
transition - which also originate from national politics
- the pace is currently too slow. It must be accelera-
ted. «To accelerate change, we are creating a dynamic
of regional cooperation and added value with the va-
rious players - the Confederation, the canton of Gene-
va, the canton of Vaud, neighbouring France, SIG, the
university, the university of applied sciences and regi-
onal companies. There is no room for particular inter-
ests in the face of the climate emergency.» Christian
Brunier, CEO von SIG, emphasised the importance of
this cooperation, which is particularly experienced in
the GEothermies programme. «Geothermal energy is
«We are creating a regional dynamic of cooperation crucial for Geneva to achieve decarbonisation and re-

with the different actors to accelerate change. There spond to the climate crisis,» he stressed.
is no room for particular interests in the face of the
climate emergency.»

Christian Brunier, CEO at SIG, Services industriels de
Geneve

It takes ambition to move forward. «Think big»,
encouraged Marit Brommer from the International
Geothermal Association die Teilnehmenden ermun-
tert. «You are the actors. Enter into partnerships to
achieve the geothermal decade for decarbonisa-
tion.»

All pictures © Roland J. Keller
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Achieving the energy transition together

The interaction between players from different sec-
tors was highlighted during the final panel discussion
with Philippe Dumas (European Geothermal Coun-
cil), Nathalie Andenmatten Berthoud (Geothermie-
Suisse), Gianni Operto (AEE Suisse), Ronny Kaufmann
(Swisspower), Andreas Hurni (Swiss federation for
district heating), Stephan Peterhans (Swiss federation
for heat pumps) and David Stickelberger (Swisssolar).

Do YOU think of geothermal energy?

A rapidly developing sector

During the Forum, the ambition of the play-
ers on the geothermal scene to make their

«On this podium we are all agreed. Now it‘s contribution to the energy transition was

about implementation.» clearly perceptible. This economic sector has

the wind in its sails and is driven by a great
The representatives of these associations agree that, dynamism ... the power of the earth? What
together and in combination, the various renewable is certain is that the players from the various
energies can contribute to decarbonisation. Joint ac- stakeholder groups are committed.

tion is needed to achieve this, for example in terms
of training and further education as well as for infor-
mation and communication. Other associations from
the engineering, architecture and building technolo-
gy sectors should also be integrated to make optimal
use of the renewable energy supplied in buildings..

A close alliance of the sub-sectors alone is not enough

to solve the challenges ahead. The framework con-

ditions must also be right. Representatives of these The moderators report on the momentum felt in the
economic sectors expect support from energy, envi- different sessions:

tal and tial ol . l Great Vincent Badoux (Geotest), Benoit Valley (Universi-
ronmental and spatial planning policy. fareater coor ty of Neuchatel), Joachim Poppei (CSD Engineers),

dination of procedures and regulations between the Karl-Heinz Schidle (Schadle GmbH), Michel Meyer
cantons, as well as better coordination with federal (SIG), Olivier Lateltin (Swisstopo), Cédric Hollmiiller
policy, are necessary to accelerate the energy tran- (Geothermie-Suisse).

sition. Simplification of the overall system is essen-
tial, and all players are called upon to contribute. To
achieve this, it is necessary to build and cultivate a
mutual understanding of each other’s reality.

All pictures © Roland J. Keller
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Examples of projects throughout Switzerland
Numerous projects demonstrate the contribution of geothermal energy for decarbonisation, already

today and even more tomorrow.

The dynamics of geothermal energy for the energy transition are very strong in

French-speaking Switzerland:

For example, the with
the : and various partners
from neighbouring regions of France, which
aims to produce 20% of the heat in Geneva by
geothermal energy by 2035.

Straddling the border, around CERN, a low tem-
perature energy network supplies an industrial
and residential area of the Pays de Gex.

explained how this has
created a regional ecosystem for innovation
and entrepreneurship..

explained why and
how he wants to use hydrothermal geothermal
energy to heat his greenhouses in his vegeta-
ble production company in Yverdon-les-Bains.
«Our main customers, the supermarkets, are
demanding vegetables produced without CO,
emissions from 2025. Geothermal energy is the
natural answer to this demand».

As

said, «hydrothermal geo-
thermal energy is an indispensable re-
source for the city of Lausanne’s climate
plan». Preparatory work is underway to
develop this resource. A 2D seismic cam-
paign has taken place, the company Geool
AG has been founded with various energy
suppliers in the region, exploratory drilling
is in preparation and two energy plants
using hot groundwater should be in ope-
ration by 2030.

explained
the process of accessing hydrothermal
heat from underground in the La Cote
region with 8 municipalities. An import-
ant intermediate step has been taken:
the seismic campaign for digital mapping.
«One step at a time, we are burning to suc-
ceed», say the shareholders of EnergeO.

Also in the German-speaking part of Switzerland there are projects demonstrating the
contribution of geothermal energy to the reduction of CO, emissions:

Evelyn Rubli of IWB explained the ambitious
goal of abandoning fossil fuels in Basel and ex-
panding district heating networks. Hydrother-
mal heat will continue to play an important role
in this. «The cooperation agreement between
the IWB and WVR (Riehen district heating net-
work) was signed to carry out a 3D seismic cam-
paign in Riehen and the southern Rhine.»

Martin Dietler from Primeo Energie pre-
sented how the heating and cooling of
the Switzerland Innovation Park Basel site
is managed with the help of geothermal
probes. «The demand for cooling in the
building stock will continue to increase.
The use of the ground as a thermal battery
therefore has a great future.»

continue on the next page
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Since 1994, the subsoil of Riehen has been con-
tinuously supplying the district heating network
with hydrothermal heat, Karl-Heinz Schadle
mentioned. «By 2020, the natural hot water from
the ground will have supplied about one third of
the 950,000 MWh of Riehen’s district heating
network. The expansion with the «geo2Riehen»
project is planned. Today, the implementation of
a 3D seismic campaign will enable a digital map-
ping of the subsoil on the Swiss-German border.»

In Davos, a hydrothermal power plant has been
supplying the town with heat since 2018. Ste-
phan Bolay from Geotest explained how this hot
water comes naturally from an artesian spring
and supplies this heat to the district heating net-
work. In 2020, this heat source combined with
geothermal probes provided 54 GWh/a of Davos’
330 GWh/a heat demand. The achievable poten-
tial is 135 GWh/a, or more than one third of the
total heat demand.
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Martin Jutzeler from EWB reported on
the progress of the Geostorage Bern
project. EWB is building a large under-
ground reservoir to store the heat pro-
duced in summer by waste incineration.
This heat can then be used for the dis-
trict heating network in winter. This is
one of the pilot demonstration projects
of the European Heatstore project.

In Zurich, the Friesenberg low tempera-
ture energy network shows how the co-
oling demand of data centres in the ser-
vice sector can be optimally combined
with the heat demand of the residential
sector at one location, with the under-
ground serving as a storage facility. For
Matthias Kolb from Anex Engineers, this
is @ matter of course: «The demand for
cooling in building stock will continue to
increase. The use of the ground as a ther-
mal battery therefore has a great future.»

The examples from the Netherlands presented by Dio Verbiest from Geothermie Nederland
were also impressive: Greenhouses heated with hydrothermal energy and large hybrid net-

works.

There are many more projects that could not be presented at this year‘s Forum...


https://forum2021.geothermie.b2match.io/participations/79979
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Systemic approach

In all projects, different systems interlock and com-
plement each other. The interaction between these
systems is important, both for the energy efficiency
of the overall system and for the cooperation bet-
ween all actors and the development of the geother-
mal industry, generating added value. Aspects of the
systems approach were also highlighted in various
presentations at the forum:

Depending on the requirements, the geographical con-
ditions and depending on the field of application, diffe-
rent geothermal technical systems are used to enable
an optimal use of this natural energy source. Kathari-
na Link from Geothermie-Suisse. gave a corresponding
overview and the basic criteria of what can be used,
where, for what, at what cost and for what performance.

Combining geothermal energy with heat pumps can
produce more heat or cooling. Fabrice Rognon from
CSD Engineers and from the Swiss federation for heat
pumps explained what needs to be taken into account
and how to do so in the corresponding energy concepts.

Geothermal energy is extracted vertically from the
subsoil and then distributed horizontally to sites and
districts. The coupling of geothermal energy with
district heating networks is essential. Andreas Hurni
from the Swiss association for district heating explai-
ned different scenarios on how this interaction can
be strengthened.

How can the subsoil be optimally used for ener-
gy storage and seasonal phase shifting? How
can these storage properties be modelled and in-
tegrated into the planning of urban energy sys-
tems? These questions have been answered by
the European project Heatstore. Luca Guglielmetti
and Fleury de Oliveira from University of Geneva pre-
sented the results and the corresponding modelling
for Switzerland and more specifically for Geneva.

Geostructures can also store heat and coolness
underground. This means that underground cons-
truction can improve energy efficiency in urban
areas, in new buildings as well as in the existing
building fabric. Alessandro Rotta Loria from geoeg
demonstrated this with the help of various examples
in Switzerland and abroad.
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«The project has generated an innovative entrepreneu-
rial ecosystem across borders.» Gilles Bouvard, Terrinov

The storage and phase-shifting properties in
the ground are also the interface for the op-
timal combination of solar and geothermal
energy. Florian Riesch from the institute for
solar technology showed why and how this
combination generates added value, using
various examples of important buildings.

Martin Jakob from TEP Energy presented
background information on the CO,-neut-
ral heat and cooling requirements in urban
areas in Switzerland, as well as analyses and
conclusions on what geothermal energy can
contribute to this.

Hydrothermal heat offers a great potential
that is still little used in Switzerland, except
for thermal baths, although the correspon-
ding technology is mature and widely used in
regions such as Paris and Munich. Fabienne
Sierro from ZHAW investigated the reasons
for this situation and how to change it wit-
hin the framework of the Transfer program-
me. She presented the results of the project
Start-up support for hydrothermal projects
in Switzerland.

The development of geothermal energy is di-
rectly linked to the geological conditions of
the subsoil. Thus, geological risks are asso-
ciated with the development of geothermal
energy. Nicole Lupi from the Federal Office of
Energy presented the federal support mea-
sures for risk minimisation and presented
the results of the European Georisk project.

Picture © Roland J. Keller
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Subsoil resources:
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knowing, protecting and using

Compared to other countries with a tradition of sub-
soil mining, Switzerland has little knowledge of its
deep ground. The acquisition and sharing of know-
ledge and experience is an important pillar to know
and use the potential of the subsoil for energy and
resource extraction, storage of substances as well as
for spatial use and transport, while respecting the
natural cycles of the earth. These aspects were also
discussed at the forum.

explained
the links between subsoil knowledge, innovation,
competitiveness and access to data. The basic ele-
ments are there. «What is needed is innovation for
the competitiveness of deep geothermal energy, the
acceleration of activities for the return on invest-
ment, the consideration of new requirements such
as CO, storage and sustainable availability and access
to subsoil data. This is a challenge in a federal system
like Switzerland.»

The Swiss subsoil has been and is still being inves-
tigated for the storage of radioactive waste in deep
geological repositories. pre-
sented the on-site investigations and the data and
results obtained by Nagra. Numerous boreholes and
seismic campaigns are documented in the project re-
ports. Nagra has already collaborated in geothermal
projects and is interested in further collaborations.

Exploratory drilling is an important step in the ex-
ploration of the subsoil. It identifies sites with ener-
gy potential in the subsurface, known as geological
reservoirs. With aim to simplify the exploration of
the subsoil for geothermal energy in Switzerland,
the project Minimum data for exploratory drilling
was launched as part of the Transfer programme.

explained what this data consists of and how it is ob-
tained. The project is still ongoing and aims to pro-
pose an appropriate recommendation taking into
account both scientific knowledge and the reality of
implementation in practice.

A digital model of the Geneva subsoil is created with
a 3D seismic campaign.

3D seismic campaigns are used to create 3D
digital models of the subsurface. This makes
it possible to determine precisely what can
and cannot be done, how, for what purpose
and with what effort in which underground
regions, aiming to ensure a balance between
use and protection of the subsoil. In autumn
2021, such a 3D seismic campaign is being
carried out in Geneva as part of the GEo-
thermies programme. Specially equipped
vehicles are used to send vibrations into the
ground and the echo is measured with ap-
propriate instruments.
and

explained what it means to carry out such a
campaign with 50,000 measurements in the
Greater Geneva area..

Switzerland‘s subsoil offers many possibili-
ties for the extraction and storage of ener-
gy and resources, for transport and land use
planning, as well as for water regeneration,
heat and cooling balance and other natural
cycles. To take all these demands into ac-
count, a national strategy for the subsoil is
currently being developed on behalf of the
Federal Council.

, explai-
ned the procedure and the current status..

Picture © Roland J. Keller
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Innovation: electricity generation, lithium

extraction, CO, storage

Electricity can also be generated using geothermal
energy if the temperature is high enough. For this, it
is necessary to go deeper underground. In combina-
tion with the absorption of heat from underground,
it is also possible to extract minerals and metals and
to store CO2 in the ground. The forum also discussed
these issues and the current state of knowledge and
technology in this area, as well as future innovations.

Martin O. Saar from the ETH Zurich gave an overview
of the various deep geothermal systems: from hyd-
rothermal to petrothermal to «advanced geothermal
systems» and the combination of geothermal energy
with CO, storage and extraction of substances from
the subsoil, he explained the state of knowledge and
technology.

Tests to minimise seismic risks are being carried
out in the Bedretto underground laboratory in Tici-
no. Researchers from various universities are testing
different methods and procedures for this purpose.
«The interim results are promising,» explained Oli-
vier Zingg from Geo Energie Suisse. «The knowledge
gained will be used in a wide variety of geothermal
energy projects.»

The combination of geothermal energy with lithium
extraction is promising. Jean-Jacques Graff from
AFPG explained how this works and what the current
state of play is on the border between France and
Germany along the Rhine Valley.

Closed Loops or closed systems in the deep un-
derground are a promising development in geo-
thermal energy. As with geothermal probes, a
fluid circulates in a closed system underground
and absorbs heat, but at a much greater depth
than with conventional geothermal probes.
Daniel Molk from Eavor explained how Eavor closed
loops work, what performance and costs can be ex-
pected, and what stage the pilot project in Geretsried
is at.

Innovation is very often the work of tech-
nical and scientific experts. This is also the
case in the field of geothermal energy. But
without social acceptance, no innovation
takes root. For geothermal energy, social
acceptance is of paramount importance:
without the consent of the local population
concerned, no project can be implemented.
Matthias Holenstein von der Stiftung Risiko-
dialog explained the tension between inno-
vation, risk and social acceptance and gave
some indications of how geothermal energy
can cope with it in Switzerland.

Overview of different geothermal systems

Picture © Roland J. Keller
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Presentations, videos and pictures

The video recordings of all presentations, with translation in DE, FR, EN, as well as the pre-
sentations in pdf format, can be found here:

* Opening: Energy, CO,, Environment — Potential of geothermal energy

e Geothermal energy: a wide range of applications

e Heat and cold storage with geothermal energy

* Innovation: power generation, lithium extraction, CO, storage

e Launch WING Switzerland

e Geothermal heating and cooling for the decarbonisation of the cities

e Heating and cooling in industry: possibilities with geothermal energy

e Underground as a resource: Knowing, protecting and using it better

e Conclusions and appeal for decarbonisation: joining forces for all applications of geothermal energy

Geothermal energy
can cover at least

25 % of the heat de-
mand in Switzerland

Context and background

Video and context available in
German and French only
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https://vimeo.com/491190507
https://geothermie-schweiz.ch/waermepotenzial/
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Market place for an economic sector

«You are developing an economic sector, think in
terms of scalable solutions, replicable processes and
industrial strategy to make the geothermal decade
a reality,» concluded Philippe Dumas from the Euro-
pean Geothermal Council. The geothermal sector is
booming in Switzerland and its players have been ac-
tively using the Forum‘s marketplace.

Effective networking options

Representatives of federal and cantonal authorities,
industrial utilities and energy distributors, geologists,
environmental and energy experts from a wide ran-
ge of companies, financial and insurance companies,
universities and research institutions ... the various
players in the geothermal value chain were pre-
sent. Major players from France, Germany, Italy, the
Netherlands, Norway, Denmark, lceland and other
countries also participated. They actively used the ef-
ficient networking possibilities of the virtual platform
www.connectdgeothermal.ch and documented their
competences, fields of activity, services and pro-
ducts. Thus, they can all easily find the right expertise
for their projects and activities. The knowledge and
skills database with various filtering options is open
to everyone. Searches can be made for people, orga-
nisations, products, services and projects. Based on
these profiles, participants were also able to contact
other participants for individual interviews and meet
them in person at the Forum thanks to an optimised
schedule.

After the Forum, the platform www.connect-
4geothermal.ch will continue to be used and an-
imated to further facilitate the exchange of know-
ledge and experience and the development and

implementation of geothermal projects.

Scheduled in advance: 1-to-1 meetings are very effec-
tive for network maintenance and market develop-
ment of companies, authorities and research institu-
tions

Networking in the heart of the Forum, in the break
and stand area.
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A total of

296 participants

registered for the first edition of the Forum. The majority of the
participants attended the conference on site, while just under
30 participants logged on online.

The conference programme was devided into

8 sessions

— 2 plenary and 6 parallel sessions. Parti-
cipants were able to follow 4 sessions live.
After the Forum, they had the opportuni-
ty to watch the presentations of the other
sessions online.

186 participants

took advantage of the opportunity to organise 1-to-1 face-to-face meetings.

In total,

244 1tol meetings

were organised.

The programme included

34 presentations

At the end of the Forum:

1 debate

Next edition:
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The realisation of this forum and the networking platform that goes with it was possible thanks to our
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