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The world level pioneer-
ing Soultz-sous-Forêts 
(Alsace) demonstrator 
has proven the feasibility 
of recovering the heat 
trapped in fractured 
granite rocks.

EUROPE…
A NEW GEOTHERMAL ENERGY RESERVOIR
The new geothermal model in fractured rocks (known as EGS*) developed by 
France and Germany is being fully rolled out and by 2020 there should be a dozen 
or so French and German plants. The Ecogi plant at Rittershoffen (Northern 
Alsace) was commissioned last June and showcases the Geodeep cluster, which
is starting to export the model. BY JULIETTE TALPIN

A
l l  over the world, today’s 
deep geothermal heat har-
nessing operations are sited 
in t wo t ypes of env iron-
ment: volcanic zones (such as 

Bouillante in Guadeloupe) and the deep 
aquifers of sedimentary basins (such as the 
Paris Basin). Everywhere... that is, except 
for the Upper Rhine Plain, where a world 
level pioneering exploration programme has 
demonstrated that trapped heat can also be recovered from frac-
tured granite rocks. In this particular environment, the geothermal 
water does not circulate freely throughout the reservoir’s fault net-
work. Accordingly, circulation must be restored by dislodging the 

faults’ mineral deposits depending on the 
quality of the well ’s connection to the 
reservoir. This has been the prime aim of 
the Soultz-sous-Forêts project (Bas-Rhin, 
50 km North of Strasbourg) that has been 
underway since 1987. The rock "descaling" 
method is now fully developed with negli-
gible environmental impact. Descaling is 
completed in a few days through low-pres-
sure injections of slightly acidic water to 
dissolve the minerals clogging the faults 
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* Enhanced Geothermal System: deep geothermal energy 

in fractured rocks.
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at a concentration of 150 mg/l, or recovering low temperature from the 
energy trapped by the turbine or reinjection water”, Jean-Jacques Graff, 
Director-General of ÉS Géothermie (Électricité de Strasbourg, an EDF 
subsidiary) points out. More importantly, the site now exists for indus-
trial purposes and aims to produce energy continuously and profitably. 
In the space of a decade, the EEIG has undertaken to produce more 
than 70 000 MWh of heat and 100 000 MWh of electricity per annum. 
After installing a pump made of more hard-wearing materials and a con-
tinuous deposit inhibitor injection device, a new electricity production 

ÉS

and restore them to their original geolog-
ical state. This technique has no seismic 
impact in contrast to fracking.
In 2008, a 1.5-MWe demonstrator linked 
to 3 boreholes drilled to a depth of 5 000 m 
(water at 200 °C), was commissioned at 

Soultz-sous-Forêts, 
under the auspices 
of the European 
Economic Interest 
Group (EEIG), 
Heat Mining. It 
brings together five 
industrial partners 
(EDF, Électricité 
de Stra sbourg , 
EnBW, Evonik 
and Pfalzwerke of 
Germany), three 
public funding 

agencies (European Commission, Ademe 
for France, BMU for Germany), and eight 
scientific partners (including the Bureau de 
recherches géologiques et minières [BRGM] 
and CNRS for France). Although the plant 
has been injecting electricity into the EDF 
grid since January 2011, it has been pri-
marily used to test the behaviour of surface 
equipment (resistance to corrosion, clogging, 
deposits and so on).

Soultz-SouS-forêtS becomeS
a power plant 
In 2015, the Heat Mining EEIG obtained a 
25-year "deposit operating concession" that 
enabled it to extend its research activities to the 
entire production chain (drilling, pumping, 
electricity production, etc.). “Work could also 
be conducted on complementary activities such 
as extracting lithium from the geothermal water 

GEOTHERMAL ENERGY IN DRY ROCKS
The Soultz-sous-Forêts (Alsace) scientific project was conducted to optimize hot water circulation 
in fractured rocks. Now, there will be a project at Lons near Pau to improve “dry” heat transfers 
in low-permeability sedimentary rocks (the most commonly found on the planet’s surface). The 
Fongeosec project has gathered many partners around Fonroche Géothermie (Enertime, Flodim, Enesol 
Géothermie, Operantis, Foragelec, Armines, the Ensegid Engineering Institute, the BRGM and Latep 
Laboratory). This € 82M operation has € 27M of support under the framework of Investments for the 
Future programme. “By 2019, this project will produce a scientific method to magnify heat exchanges 
within the rock itself. It will then be possible to tap high-energy geothermal sources in all deep and hot 
areas and this will no longer be the preserve of geological anomalies such as the Rhône and Rhine rift 
basins”, explains Jean-Philippe Soulé, Fonroche Géothermie’s Director.

At Rittershoffen,  
the first EGS plant 
(heat recovery from 
fractured rocks) 
draws water at 
177 °C to supply 
process steam to the 
starch manufacturer 
Roquette Frères.

In the space
of a decade, the 
EEIG has under-
taken to pro-
duce more than 
70 000 MWh 
of heat and 
100 000 MWh 
of electricity 
per annum.
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GEOTHERMAL RESEARCH PERMIT MAP ON 01/01/2016
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SIGHTS SET ON EXPORTS
Iceland and New Zealand are today’s world leaders for deep geothermal energy. France had nothing 
that could claim to be real production conditions, nonetheless now that the Soultz-sous-Forêts site is no 
longer just a demonstrator ; it is banking on making it up to the top ranks. With Ecogi, à Rittershoffen 
(Alsace) (read article on page 2), the French sector can now demonstrate its know-how outside of 
volcanic areas. The first region to be targeted by the score of companies that form the Geodeep 
cluster is the Pannonian basin (Eastern Europe), which displays similar features to those of the Rhine 
Rift Valley. In September 2016 it will embark on cogeneration projects in Serbia. France is already in 
the volcanic areas of the Caribbean and is intent on working in Indonesia, the East African rift and in 
the Andes. Furthermore, “a cooperation agreement on equipment has been signed with the Icelandic 
subsidiary, because it has acclaimed engineering expertise but no industry”, Christian Boissavy, CEO of 
the Geodeep cluster points out. A guarantee fund will be set up by mid-2017 to ease operations with 
€ 50M of financing sourced 50% by Ademe, 20% by the Caisse des dépôts and 30% by the Geodeep SAS 
associates (Électricité de Strasbourg, Electerre and Fonroche). It should lead to the emergence of ten 
plants by 2025.

cycle was launched last July. But the Soultz-
sous-Forêts project partners applied the pilot 
plant’s scientific achievements on an industrial 
scale before this new stage. Only 7 km away, 
at Rittershoffen, the Ecogi geothermal plant 
funded by Électricité de Strasbourg, the starch 
manufacturer Roquette Frères and the Caisse 
des dépôts has just gone on stream. Water, 
drawn at a depth of 2 500 m, is at 177 °C ; 
its heat is transferred to a clean water loop, 
then transported over 15 km of network to 
Beinheim to supply the Roquette Frères plant 
with steam (read article on page 6).

16 excluSive reSearch permitS
Other projects are on the starting-blocks. 
On 1 January 2016, there were 16 exclusive 
research permits allocated on the French 
mainland and 6 applications (see facing 
map). The most advanced are within the 
Strasbourg Eurométropôle catchment area 
and aim to supply green energy to the con-
urbation’s heating networks. According to 
Jean-Philippe Soulé, “The needs arising from 
the development of district heating are so great 
that there is room for at least four geothermal 
plants as well as plants that recover other forms of 
RES”. At Vendenheim (site of the forthcoming 
“Rhénan Ecopark”, north of Strasbourg), his 
company will commence construction work 
on the platform and installation of conductor 
pipes in September-October 2016 with a view 
to commencing drilling in spring 2017. The 
pipes will sink to a depth of 4 000 m to obtain 

water at more than 170 °C. The future plant will operate in cogeneration 
mode with a capacity of 6 MW of electricity and 20 MW of thermal 
energy. A similar schedule has been set at Illkirch-Erstein (west of the 
Eurométropôle), where Électricité de Strasbourg and its specialist sub-
sidiary ÉS Géothermie will drill two boreholes to a depth of 3 000 m 
to obtain water at about 150 °C. The plant will primarily supply heat 
(20 MWth) to the conurbation’s district heating network. 

8 geothermal plantS in alSace
In the second half of 2017, Fonroche will drill the boreholes for the 
Strasbourg conurbation’s third plant at Eckbolsheim to the east of the 
city, which will supply the Hautepierre heating network directly. At 
the same time, Électricité de Strasbourg will return to the Soultz-sous-
Forêts region to drill at Wissembourg and construct a cogeneration 
plant with heat recovery for use in agriculture. The Strasbourg utility 
intends to drill further to the east, in the Lauterbourg area. For its 
part, Fonroche has a permit that goes right as far as Haguenau, north 
of Strasbourg. However the two research permits allocated to Moore 
Géothermie have been abandoned. By the 2020 timeline, this part 
of Alsace should thus have 8 deep geothermal plants with combined 
capacity of 20–30 MWe and 150 MWth either running or under 
construction (including Soultz). 
Elsewhere in France, Fonroche has the most advanced project at Valence 
(Drôme) where drilling on 4 500-m boreholes will start at the end of 
2017 to supply a cogeneration plant, whose thermal energy will supply 
the city’s heating network. Then the company intends to drill near 
Clermont-Ferrand (Puy-de-Dôme) where it has a permit with Electerre 
de France. Lastly, the first borehole of the first Pau project (Atlantic 
Pyrenees) is also planned for 2018. This project, called Fongeosec, which 
has been adopted within the scope of the Investments for the Future 
programme, should improve heat exchanges in low-permeability sed-
imentary rocks (see box). France will thus prove that deep geothermal 
energy can also be extracted in “dry” sedimentary rocks… that is to 
say anywhere or almost anywhere ! n
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GRANITE 
RELEASES ITS HEAT

The Ecogi geothermal plant in Alsace uses subsurface energy for the first time  
for industrial purposes at Roquette Frères. This, the first commercial application 
of the fractured rocks geothermal model, is a long-awaited breakthrough.  
BY JULIETTE TALPIN

R
enewable energy now covers 
75% of  t he  s te a m requ i re -
me nt s  o f  Eu rop e ’s  s e c ond 
biggest starch manufacturer, 
Roquette Frères. The industri-

a list a lready operated a 43-MWth bio-
mass boiler to produce more than 50% 
of its process steam and since the end of 
August, the remaining 25% of the 75% 
– with 24 MWth of capacity – comes directly from the sub-
surface. A new type of geothermal plant has been constructed 
15 km away, at Rittershoffen, by ÉS Géothermie (Électricité 
de Strasbourg, an EDF subsidiary) and the company, Roquette 
Frères. What sets it apart, making it a world f irst for the time 

being, is that it is built over fractured 
granite rock s whole fau lt s have been 
c le a red of  s ed iment  to  improve  t he 
hot water circulation (read the art icle 
“Europe… a new geothermal energy res-
ervoir” page 2). 

a network 15 km long
Water at 177 °C at the bottom of the bore-
hole rises into a 2 500-m deep production 
borehole (made of thick steel, to withstand 
the very abrasive f luid), then gives up its 
calories via a heat exchanger to water in 
a second loop. This clean water is trans-

Since the end 
of August, 25% 
of the steam, 
i.e. 24 MWth of 
capacity, comes 
directly from 
the subsurface.

ÉS
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HOW THE DEEP GEOTHERMAL 
INDUSTRIAL PLANT OF 
RITTERSHOFFEN OPERATES
A. Plant. It provides :
-  circulation of the geothermal loop (production 

and re-injection boreholes) ;
-  heat exchange between this loop and the secondary 

circuit ;
-  circulation in the secondary circuit to the factory.

B. Secondary circuit. The hot water pipe loses less 
than 5 °C in transit thanks to its insulation and vacuum, 
despite travelling 15 km. The circuit contains 2 000 m2 
of softened water.

C. Boreholes (doublet). The production borehole 
(red) draws high salt content water (100 g/l) at 
170 °C naturally present in the subsurface from a depth 
of 2 500 m. The re-injection borehole (blue) enables the 
water, cooled by the heat exchanger (to 70 °C) to return 
to its natural environment and reload with calories.

D. Industrial process. The thermal capacity of 
24 MWh is available on the industrial site as steam.
By using this renewable energy for drying cereals, 
CO2 emission equivalent to that incurred by heating
12 000 dwellings, is avoided.

ported by a heating network over 15 km 
to the Roquette factory. “The use of air 
vacuum-insulated double-wall pipes means 
that only 5 °C of the heat is lost”, Jean-
Jacques Graff, Director-General of ÉS 
Géothermie is keen to point out. Water 
leaves the factory at 70 °C and travels the 
second 15 kilometres of the loop back to 
the geothermal plant. It reloads calories 
in the heat exchanger, by cooling the geo-
thermal water that is then re-injected into 
a second well deviated from the first one to 
keep them apart and thus avoid cooling the 
production reservoir. The particular chal-
lenge in this borehole is to avoid minerals 
clogging it in the long term.
This unique plant, inaugurated on June 7 
in the presence of the Minister of the Envi-
ronment, Energy and the Sea, Ségolène 
Royal, took 11 years to be completed and 
an investment of € 55M backed by Ademe 
(€ 25M) that also contributed € 5M of aid 
to update the geological risk guarantee. 
The Great East region also contributed 
€ 2M to complete the guarantee. The plant 
jointly owned by Roquette Frères (40%), 
Électricité de Strasbourg (40%) and the 
Caisse des dépôts (20%) is a showcase for 
French know-how. n

1. Heat exchanger
2. Re-injection borehole
3. Production borehole
4. Return pipes
5.  Transmission pipes for 

overheated hot water 
6. Water top-up
7.  Temperature on arrival 

at factory
8.  Steam generator (liquefac-

tion/glucose factory)
9. Mixer
10. Water-water exchanger
11. Driers
12. Air/water exchanger

ÉS
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AWASH WITH 
INNOVATIONS
IN THE PARIS REGION

While the number of geothermal heating networks is regularly rising, innovative 
technologies are being tested to enhance the performance and sustainability of 
boreholes. Furthermore, new aquifers are targeted. BY JULIETTE TALPIN

T
he Paris region accounts for two-
thirds of French geothermal pro-
duction. In 2014, it had 35 oper-
ations running for the equivalent 
of 200 000 dwellings and in 2015, 

six existing and new sites had boreholes drilled 
– the Clichy-Batignolles joint development 

zone in Paris, Le Blanc-Mesnil, Villepinte and 
Tremblay-en-France in Seine-Saint-Denis, 
Ivry-sur-Seine and Chevilly-Larue in Val-
de-Marne. Ademe’s Heat Fund credits will 
be sustained if not boosted over the next few 
years to keep up development at an average 
pace of 2–4 additional projects per annum.
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Ademe's Heat 
Fund credits 
will be sus-
tained if not 
boosted over 
the next  
few years.
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Albien since 2012, as will the new heating and 
cooling network at Saclay (Essonne). Another 
reservoir, Trias, at a depth of 2 000 m, is also 
earmarked for tapping water at >80 °C. “Bore-
holes were drilled in the 80’s in Yvelines and the 
Centre region, but did not work because Trias is 
a siltstone reservoir and thus harder to operate 
than the Dogger aquifer which is limestone. As 
progress has been made in collection and filtra-
tion techniques, a call for projects will be launched before the end of 2016 
to construct these new wells”, Norbert Bommensatt noted. They will be 
backed by the Heat Fund and guaranteed against failure.

corroSion reSiStant fibreglaSS
Another technology is being revived… relining in fibreglass, a mate-
rial that in contrast to steel does not rust. Fibreglass was used in the 
80’s on specific parts of the wells, and was used for the first time on 
the Chevilly-Larue borehole liner in 2015. Ademe, which backed the 
project, pointed out “The initial outlay is more expensive, but it makes 
for electricity savings on pumping”. Yet another innovation… drilling a 
subhorizontal doublet at Cachan. This technology is commonly used 
for oil wells and entails deviating the borehole by 86° at a depth of 
1 000 m and maintaining that angle for a further 1 000 m or so in the 
reservoir (the borehole is usually deviated by 30° at 400 m). “We will 
be able to tap flows in excess of 400 m₃/h compared to 320 m₃/h and thus 
deliver more kWh at the surface, with only one doublet instead of two”, 
notes Norbert Bommensatt. At Cachan, Ademe has provided more 
than 30% of the funding. n

For a long 
time, the 

Dogger Aquifer 
(1 800 m deep) was the 
only reservoir targeted 
for geothermal opera-
tions in the Paris region. 
Today, the Albien 
(800 m), Néocomien 
(1 000 m) and Trias 
(2 000 m) aquifers show 
excellent potential.

Several projectS in 2016-2017
In 2016-2017, five projects will drill bore-
holes: Grigny-Viry (read article on 
page 14), Ris-Orangis and Saclay 
in Essonne, Cachan in Val-
de-Marne and Damma-
rie-les-Lys in Seine-et-
Marne. According to 
Laurianne Henry, an 
engineer at Ademe 
Île-de-France:“Our 
geothermal well pro-
duction capacity on 
the heating network 
was up to 62% of 
our 2020 target 
of 2 326 GWh of 
primary energy per 
annum in 2014 with 
1 444 GWh. We are on 
the right track”. 
However in 2014 the sector 
felt it needed to take stock of 
the feedback from the new bore-
holes and from relining work on 
existing ones (installing steel pipes in the 
wells). So a technical panel on deep aquifer 
geothermal energy was created. “There is 
a wealth of experience on the operations tech-
nology for the Dogger aquifer, in respect of the 
structural work and tapping the energy itself. 
However when it comes to operations on sandy 
and/or siltstone aquifers such as Albien or Trias, 
there are fluid pumping and re-injecting difficul-
ties; sharing feedback will improve the quality of 
work”, Laurianne Henry observed.

albien, a drinking water 
backup Source
Most of the Paris Basin geothermal heating 
networks are fed by Dogger aquifer water at 
about 70 °C drawn from 1 800-m wells. Now 
other aquifers are being considered. Albien 
is about 600 m deep and provides water at 
30 °C. It serves as a backup drinking water 
source for the whole region. “The five wells 
operated in Paris are proving insufficient, so it 
has been decided to bore two additional dou-
blets (draw-off and re-injection boreholes), for 
geothermal energy and potentially drinking 
water, including the Clichy-Batignolles joint 
development zone borehole in the 17th arron-
dissement”, Norbert Bommensatt, network 
and RES engineer at Ademe, says. At the 
fort d’Issy-les-Moulineaux (Hauts-de-Seine), 
a geothermal well has drawn water from the 
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BOUILLANTE
WILL BE BUBBLING

The Guadeloupian plant taken over by Ormat 
of America, the world’s geothermal power 
specialist, now has far greater means than 
BRGM*, which still has a stake in its capital. 
Electricity production will increase fourfold  
by 2025, and other projects are shaping up  
in the Caribbean. BY JULIETTE TALPIN
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“A
t long last our means match 
our ambitions” i s Didier 
G aut h i e r,  G é o t he r m ie 
B ou i l l a nt e  D i r e c to r ’s , 
enthusia st ic react ion to 

the acquisition of shares in Bouillante 
(Guadeloupe) by Ormat Technologies, 
the American geothermal specialist that 
has been developing projects all over the 
world for 30 years. Ormat now has a 60% 
shareholding in the site, while BRGM, 
which has been its sole shareholder since 
EDF’s tota l pull-out severa l years ago, 
has kept 20% and the Caisse des dépôts 
has acquired 20%. Ormat is ready to har-
ness considerable means to enable the 

The Bouillante 
geothermal plant has 
enjoyed a rise in the 
Feed-in Tariff paid by 
EDF for its electricity 
from € 135 to € 170 
MWh since 1 January 
2016, which marks the 
first step to boosting the 
site’s profitability. 
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excellence whose missions and organization were considered in the 
framework of the Interreg Geothermal in the Caribbean – phase 2 pro-
ject”, in partnership with Ademe.
South of Bouillante, at Vieux-Habitants, Guadeloupian company, 
Teranov obtained an exclusive research permit in May 2016. The 
Geotref project demonstrator will be constructed on this site, which 

was successful in its Investments for the 
Future programme bid, which associates 
three SMEs and nine research laborato-
ries around Teranov. The project has been 
allocated a budget of € 43M, which should 
enable it to model the thermal exchanges 
and f lows in the fractured rocks by cap-
italizing on work carried out in the oil 
industry. 
Teranov has entered into a public-private 
partnership with the local electricity sup-
plier on Saint-Kitts Island, to the north 

of Guadeloupe, to construct a plant. The exploratory boreholes 
are scheduled for 2017. Furthermore, the BRGM has entered a 
resource assessment partnership with the Dominican Republic and 
secured funding through the Inter-American Development Bank 
(IDB). Its exploratory work in Martinique continues, backed by 
Ademe and the Region. Lastly the Commonwealth of Dominica 
has a programme planned. It’s simply bubbling with projects! n

plant to f inally recover the local energy 
potentia l that BRGM revea led a long 
time ago. It will inject 70 million euros 
to take the plant’s installed capacity up to 
45 MW from its current 15 MW. 

reinjecting water into
the SubSurface
The first stage will be to effectively build 
up to this 15-MW capacity by mid-2017. 
As it stands, Géothermie Bouillante is 
running at only 10–11 MW of capacity 
because of low pressure in the geothermal 
reservoir. The decision has been made to 
re-inject a proportion of the plant’s eff lu-
ents into the geothermal reservoir instead 
of the sea to reverse the trend. Currently, 
about 20% of the eff luents return to the 
subsurface. Research work co-funded by 
the BRGM and Ademe will pinpoint the 
risks arising from a sharp increase in these 
volumes. “We have proven that no seismic 
event is induced. However as the re-injected 
water is at 160 °C instead of 250 °C, we 
must avoid cooling the reservoir by choosing 
a re-injection borehole in a better location 
than the one used so far, and we are currently 
working on the matter”, points out Bernard 
Sanjuan, head of the BRGM’s geothermal 
resources unit and a specialist on Bouil-
lante. 
The following stage, planned for 2020, 
should take the site’s electricity capacity up 
to 25 MW. That will be achieved by a third 
production well to exploit the reservoir fur-
ther, and by modifying the alternator to 
optimize electricity production. The third 
and final stage, around 2021, will be to 
tap a new reservoir located to the north of 
Bouillante Bay (the “Bouillante 3” project) 
to raise installed capacity to 45 MW: “there 
are connections with the current reservoir, but 
additional surveys are required”, confirms 
Didier Gauthier.

regional geothermal
energy ambitionS 
In October 2015 the Regional Council 
of Guadeloupe passed a motion for geo-
thermal energy development in Guade-
loupe and the Caribbean region, with a 
view to achieving a 20% of its electricity 
through geothermal energy by the 2020 
timeline (as opposed to the current 6%). It 
particularly emphasizes “the Region’s deter-
mination to develop a centre of geothermal 

ITALY, ICELAND, TURKEY: 
EUROPEAN GEOTHERMAL 
ENERGY’S WINNING TRIO 
The European Union has 52 geothermal power 
plants with total installed capacity of 993 MW (in 
2015). Almost all of it is located in Italy, which alone 
generates 915 MW. Its first plant dates back to 1913, 
followed by many others that have been constructed 
since the oil crises. 
Germany has a total Installed capacity of 37 MW and 
France 17 MW (the Bouillante and Soultz-sous-Forêts 
sites). In enlarged Europe, Iceland and Turkey, each 
with 600-650 MW, are runners-up to Italy. However, 
the ranking is about to be reversed. Turkey is drawing 
on its outstanding geothermal potential that enables 
it to construct plants with several GW of capacity, so 
by the 2020 timeline its installed base should overtake 
that of Italy!

* Bureau de recherches géologiques et minières: the French geological survey and the 

country’s reference public institution for Earth Science applications in the management of 

surface and subsurface risks.

The following 
stage – a third 
production well 
planned for 
2020 – should 
raise site’s elec-
tricity capacity 
to 25 MW.
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STIMULATING
VERY LOW ENERGY

T
here is no need to dri l l deep 
into the ground to heat your 
home. Two geothermal probes 
at a depth of 60 m are a l l it 
takes to heat 100 m2 of living 

space. Alternatives are horizontal sensors 
or pumping water from the groundwater 
table to extract its calories. Those found 
at subsurface level, at around 12-15 °C, 
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Geothermal groundwater and probe solutions 
are struggling to become more widespread 
despite support from the Ademe Heat Fund 
and tax credits for private individuals. In 2016-
2017, new awareness-raising initiatives targeting 
decision makers will be launched. 
BY AUDE RICHARD AND JULIETTE TALPIN
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feed a heat pump to produce heating at 
more than 20 °C, cooling and domestic 
hot water. 
These probe field or aquifer technologies 
are already mature and well proven, yet for 
several years their development has been 
sluggish. After dropping in 2014, sales 
of geothermal heat pumps dropped by a 
further 15% in 2015, when hardly 3 000 
units were sold. According to the French 
Association of Geothermal Professionals 
(AFPG), sales have decreased fivefold since 
2008, and only four out of every 100 heat 
pumps sold are geothermal. Competition 
is rife from air source heat pumps, which 
are cheaper but offer lower performance 
levels. The investment cost of a geothermal 
system – € 15 000-20 000 is a major deter-
rent. Christian Boissavy, President of the 
AFPG reckons that “The energy transition 
tax credit is the same for an air-water solu-
tion as it is for a water-water solution. Unless 
the State gives householders a helping hand, 
the private domestic market will not pick up 
again”. 
The verdict is not so harsh for collective 
uses (businesses, institutions, etc.); for 
after a drop in the number of projects in 
2014, Ademe noted a slight recovery in 
2015, with 52 projects supported by the 
Heat Fund.

Streamlining procedureS
Three factors could switch the trend in the 
light of that observation. Firstly the Heat 
Fund is going to be simplified. By the end 
of this year, it will be possible to calculate 
the grant amount accurately online. Sec-
ondly, the regulation governing “minimal 
scale” geothermal energy has been revised 
(decree dated 8 January 2015). Hence-
forth a straightforward online declaration 
of works is permitted for systems up to 
500 kW, involving boring to a depth of 
less than 200 m. This has streamlined the 
procedure.
The sector’s players (including Ademe, 
AFPG and the Bureau de recherches 
géologiques [BRGM]) are getting geared 

up and have set up a stimulus package. At the end of 2015, a Heat 
Fund financed sector-wide audit was conducted. The Gallileo 
study, which takes its name from the survey firm that carried out 
the audit, aims to analyse the reasons for the difficulties experi-
enced by very low enthalpy geothermal energy and put forward 
an action plan.
The firm gathered opinions from the sector’s stakeholders and 
partners to identify the curbs and driving forces. The least one 

can say is that geothermal energy has a 
solid popularity rating, as 96% of the 50 
project owners who have opted for geo-
thermal are satisfied! They are thus ready 
to recommend this thermal solution. But 
geothermal energy suffers from lack of 
visibility, so many people have never even 
heard of it! 
Ademe will have to set up a network of 
outreach workers to draw decision-makers’ 
attention to geothermal. There are three 

outreach workers today in the regions (Centre, Picardie and Aquit-
aine), but the aim is to extend the network to the 13 major regions. 
Dedicated training courses for architects will be organized and 
leaf lets sent to target potentials (swimming pools, retirement 
homes, schools, crèches, etc.) to demonstrate geothermal energy’s 
economic interest by adopting a global cost-based as opposed to 
an investment cost-based approach. 
The sector can also count on another advantage of geothermal 
energy that is increasingly sought after by project owners – natural 
cooling. Geocooling should be integrated into the 2012 thermal 
regulation by the end of this year. n

Henceforth, 
boring to  
a depth of less 
than 200 m  
is permitted 
for any system 
up to 500 kW.

EUROPE… 
POOR MARKET CONDITIONS
The drop in French sales of geothermal heat pumps is 
mirrored across Europe.
Apart from Sweden, where the market is buoyant 
because GSHPs (5 500 MW installed) are being replaced, 
all the other EU countries have witnessed reduced 
sales in the last few years. No doubt, the construction 
market’s woes are a contributory factor, but not the 
only one for Philippe Dumas, Secretary-General of the 
European Geothermal Energy Council (EGEC): “We 
deplore the fossil fuel subsidies that are awarded in 
13 of the Union’s 28 countries to solutions such as 
condensing gas-fired boilers. Public policies need to 
change, with the introduction of a real carbon price 
that would encourage fair competition on the heat and 
cooling market”.

The sector is becoming more professional through Quali-
PAC (heating + DHW) and Qualiwell training courses. 
The industry is ready for the market to take off again. We 
are betting on this happening in 2017.
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projects by up to 
25%”, expla ins 
Martine Flamant 
the Director of the 
Grigny-Viry SPL. 
Sipperec has costed 
the investment at 
€ 39M, primarily 
including € 9M 
for the doublet (2 
wells) and € 25M 
for the heating 
networks and the 
creation of substa-
tions. According to 

the utility, consumers will benefit from an 
average per MWh price of € 63 including 
taxes, whereas the average per MWh tariff 
paid by the Grigny 2 consumers, for example, 
is currently around € 72 including taxes. The 
operation, which is very complex to get off the 
ground, is supported by the Special Fund for 
Equipment and Intervention (€ 2.7M) and by 
the Ademe Heat Fund and the Île-de-France 
Region (€ 8.3M). n

GEOTHERMAL ENERGY 
COMBATTING ENERGY INSECURITY

The elected representatives of Grigny and Viry-Châtillon (Essonne) have chosen to 
tap the Dogger aquifer (1 800 m, 71 °C) to supply their district heating networks. 
Apart from reducing CO2 emissions, they aim to reduce expenses for this socially 
fragile area. BY JULIETTE TALPIN
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About forty 
Ile-de-France 
district heating 
networks are 
already sup-
plied by Dogger 
aquifer water 
whose tem-
perature varies 
from 60 to 78 °C 
depending on 
the geographic 
zone.

T
he Grigny 2 district has a total of 5 200 apartments for 
14 000 inhabitants and is Europe’s second biggest condo-
minium. Just beside it is the Grande Borne with its 4 000 
apartments (13 000 inhabitants). The two districts are 
classified as a sensitive urban zone, and are part of a vast 

urban renewal project that joins the communities of Grigny and Viry-
Châtillon, about thirty kilometres to the south of Paris. The operations 
undertaken include substituting mains gas by geothermal energy and 
modernizing the district heating networks that serve 12 000 equivalent 
housing units (Grande Borne, Grigny 2, the Plateau and the Coteaux 
de l’Orge). Essonne, like the other Paris Basin departments has a very 
beneficial geothermal resource – the Dogger aquifer 1 800 m below 
ground level. About forty Ile-de-France district heating networks 
are already supplied by its water whose temperature varies from 60 
to 78 °C depending on the geographic zone. In the end, 75% of the 
energy will be geothermal, and thus offer long-term control over costs.

public control
In 2013, a local public company (SPL) was set up to pursue this project 
(a first!). The Outer Paris inter-municipal Utility (Sipperec), to which the 
communities transferred their RES authority, has a 51% shareholding 
for the energies and communications networks. The communities of 
Grigny and Viry-Châtillon hold 34 and 15% respectively. Why opt for 
public management? “With public control we are banking on reducing 
the energy expenses in the  Grigny 2 condominium and other social housing 

Aerial view of the 
Grande Borne
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