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BRGM French Geological Survey
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= Scientific research
= Support to public policy-making
= International cooperation
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France geological context
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Geothermal electricity production in France

EGS - Rhine graben
- Soultz European research pilot
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1.5 MWe since 2008
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GEG-ELEC

Geological maps

www.infoterre.fr
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More than 1 000 maps
Various scales:

1:1 000 000

1:50 000

1:25 000

Harmonized areas

Basins borders
Faults location
GIS layers
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Boreholes databases

BSS (Database of the underground)
380 000 boreholes
57 000 springs

z 5 000 geothermal works
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French National oil & gas data

GEG-ELEC

Guichet-H
5 685 boreholes
225 055 km seismic profiles (>1970)

www.beph.net

Temperatures
Logs
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General data — More geophysics

\ Airborne survezs ‘
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Temperatures on metropolitan territory
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Geostatistical interpolation
with uncertainties

Bonté et al., 2010
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Temperatures on metropolitan territory

o [ Brest .
Le.

Température :
(en °C)
8

¢ 500m-2500m

Nombre de données totales : 977
Nombres de données a + 1000 m autour de l'interface : 663
Modele de variogramme : Sphérique (d : 60*6)
Représentation / Symbologie : Minimum-Maximum

g \ Nantes
™ o'y
*  “Bordeaux
. o R
b

Profondeurs des mesures de température :

Températures a 1500 m

(d'apreés les données pétroliéres)

0 50100

200 300 400

km

GEG-ELEC

Geostatistical interpolation
with uncertainties

Bonté et al., 2010
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Temperatures on metropolitan territory

Températures a 2000 m

(d'apres les données pétroliéres)

Nombre de données totales : 977
Nombres de données a + 1000 m autour de l'interface : 702
Modéle de variogramme : Sphérique (d : 60*6)
Représentation / Symbologie : Minimum-Maximum
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Geostatistical interpolation
with uncertainties
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Temperatures on metropolitan territory

Températures a 4000 m

(d'apres les données pétroliéres)

Nombre de données totales : 977

Nombres de données a + 1000 m autour de l'interface : 146
Modéle de variogramme : Sphérique (d : 60*6)
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Temperatures on metropolitan territory

Températures a 6000 m

(d'apreés les données pétroliéres)

Nombre de données totales : 977
Nombres de données a + 1000 m autour de l'interface : 20
Modeéle de variogramme : Sphérique (d : 60*6)
Représentation / Symbologie : Minimum-Maximum
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Aquifer Parameters in Paris Basin
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Géosciences pour une Terre durable
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Geothermal potential in Limagne

Temperature
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Geothermal potential in Alsace

GEG-ELEC

2008, 2010

Dezayes et al., 2007,

O,

Lower Triassic (Buntsandstein)
clastic sediments
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Geothermal potential in Alsace

GEOELEC - Regional Workshop 3, Milano, Italy, 05/12/2011
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Geothermal potential in Alsace
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Dezayes et al., 2007,
2008, 2010

Lower Triassic (Buntsandstein)
clastic sediments
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Geothermal potential in Alsace

- w— - o - - o = Northern part of the Rhine Graben shows more
interesting values of geothermal potential;

Top of Buntsandstein: 2000-3000m;
Thickness: 500-600m;
Temperature: 140-150°C,;

Geothermal potential : 15-30 GJ/m?
I C Dogger of Paris Basin : 7 GJ/m?
{ . Trias of Paris Basin : 15 GJ/m?
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Geothermal potential in Alsace
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Northern part of the Rhine Graben shows more
interesting values of geothermal potential;

Top of Buntsandstein: 2000-3000m;
Thickness: 500-600m;
Temperature: 140-150°C,;

Geothermal potential : 15-30 GJ/m?

C Dogger of Paris Basin : 7 GJ/m?
. Trias of Paris Basin : 15 GJ/m?

T
2420000

Volume 275 km3
Q 1224 GW.yr,,
Q expl 337 GW.yry,

geothermal potential calculation

Dezayes et al., 2007,
2008, 2010

302 km?

1346 GW.yry,
370 GW.yry,

Good knowledge of geological condition = best
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Reservoir characteristic of the Buntsandstein

\ Petrophysical measurements }
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- Structural analysis

genetic analysis

’ Thesis of S. Haffen @hrgm
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Fractured basement/cover unconformity in the Rhine Graben

\ Seismic profiles
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= Structural and petrographical = Detection of the seismic horizon represented
characterization at the outcrop scale the top of the basement

= Analysis of the continuity of the major faults

Understand the transistion between the basement
and the sedimentary cover

Identify the potential geotermal reservoir

@ Géosciences pour une Terre durable
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The Soultz project
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24 years of research
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15 research laboratory
1500 scientific publications
40 students
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Structural study -
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EGS concept

Reservoir stimulation

Drill pad

Re-injection

\

Hydraulic circulation

Establish a connection to a
naturally fractured reservoir
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Guadeloupe island
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4 drilling in the 70’s and 80’s
Last 3 wells in 2001

_ Several scientific activities,
Plateforme du puits BO-4

et des nouveaux puits ] i geophysical and geochemical
BO-5. BO-6 et BO-7 Trajet approximatif de . .
y la conduite de vapeur monltorlng

=  Thermal cracking in 1999 to
stimulate BO-4

=  Tracer tests

= Geological, hydrochemical and
geochemlcal modelling

Bouillante geothermal power
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Martinique island
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| a Réunion island

wo____ ... > Exploration works in the 70’s
: = 5thermal gradient wells and 2
deep exploration wells in 80’s:
® Salazie: 185°C @ 2100m
¢ Grand Bralé: ~140°c @ 3000m

Exploration works in the 2000’s

Locetion N (m)
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Location E (m)

Summary reports
BRGM 2000
GeoPower 2002
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Tahiti and Mayotte islands

TAHITI MAYOTTE

Geothermal exploration works in 2006 Geothermal exploration works in 2005-2008
(mainly in the Tahiti Nui island)

PETIT|E=ST E R
153W 152W 151W 150W 149W 148W Indian

~— Lac Dz ess0

(L' M\ i : s

o - @. o # ol
J% 5 4 . 3 ! M

N 1 20 AL/L\QS 168 hnl-v:L 9 - 3 = v b | '/’ = Petite Terre Bar,;vere

: o e, reeT e

0 5 e S o
9 D b @ Gl )
h " . ‘ ) 7

~

178

18S

2.8 “Stege

[ 111 orje de dégagements dégagementh
i igaze gazeux de I4 plage
=5 de Fagropar

198

Profi-dleetrig
€ Station MT

L 10km

Chambre
magmatique
trachytique ?

= No trace of hot water
= Gas emanations with
magmatic origin
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On-going exploration licences in France

Feed-in tariff for

geothermal
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http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000019198799&fastPos=77&fastReqId=1968131838&navigator=naturetextenavigator&modifier=ARRETE&oldAction=rechExpTexteJorf
http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000019198799&fastPos=77&fastReqId=1968131838&navigator=naturetextenavigator&modifier=ARRETE&oldAction=rechExpTexteJorf
http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000000227891&fastPos=169&fastReqId=1968131838&oldAction=rechExpTexteJorf
http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000000227891&fastPos=169&fastReqId=1968131838&oldAction=rechExpTexteJorf
http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000019214060&fastPos=76&fastReqId=1968131838&navigator=naturetextenavigator&modifier=ARRETE&oldAction=rechExpTexteJorf
http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000019214060&fastPos=76&fastReqId=1968131838&navigator=naturetextenavigator&modifier=ARRETE&oldAction=rechExpTexteJorf
http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000019214060&fastPos=76&fastReqId=1968131838&navigator=naturetextenavigator&modifier=ARRETE&oldAction=rechExpTexteJorf
http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000018392234&fastPos=85&fastReqId=1968131838&navigator=naturetextenavigator&modifier=ARRETE&oldAction=rechExpTexteJorf
http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000018392234&fastPos=85&fastReqId=1968131838&navigator=naturetextenavigator&modifier=ARRETE&oldAction=rechExpTexteJorf
http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000018392234&fastPos=85&fastReqId=1968131838&navigator=naturetextenavigator&modifier=ARRETE&oldAction=rechExpTexteJorf
http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000020756227&fastPos=6&fastReqId=771122696&navigator=naturetextenavigator&modifier=DECRET&oldAction=rechExpTexteJorf
http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000020756227&fastPos=6&fastReqId=771122696&navigator=naturetextenavigator&modifier=DECRET&oldAction=rechExpTexteJorf
http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000020756227&fastPos=6&fastReqId=771122696&navigator=naturetextenavigator&modifier=DECRET&oldAction=rechExpTexteJorf
http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000000562830&fastPos=27&fastReqId=771122696&navigator=naturetextenavigator&modifier=ARRETE&oldAction=rechExpTexteJorf
http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000000562830&fastPos=27&fastReqId=771122696&navigator=naturetextenavigator&modifier=ARRETE&oldAction=rechExpTexteJorf
http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000000562830&fastPos=27&fastReqId=771122696&navigator=naturetextenavigator&modifier=ARRETE&oldAction=rechExpTexteJorf
http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000000711716&fastPos=31&fastReqId=771122696&navigator=naturetextenavigator&modifier=ARRETE&oldAction=rechExpTexteJorf
http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000000711716&fastPos=31&fastReqId=771122696&navigator=naturetextenavigator&modifier=ARRETE&oldAction=rechExpTexteJorf
http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000000711716&fastPos=31&fastReqId=771122696&navigator=naturetextenavigator&modifier=ARRETE&oldAction=rechExpTexteJorf

Thank for your attention




