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THE g NAfi >!  BROGRAMS

Exploration of deep geothermal reservoirs

A
A

A

Favorable context for geothermal exploration in France

Pressing need to improve knowledge of the subsurface
In unexplored areas

Geophysical acquisitions and (re)processing plan
launched and funded by ADEME

Associated to 2 geoscientific programs

A West of Paris (BRGM., regional council)

A West of Marseille (BRGM, Aix Marseille metropole, regional
council)

2 years projects

A final results expected by T3/2025  -T1/2026 for all audiences
(public authorities, cities, experts, etc.)

A first results published by the end of 2024 for experts

A public access to results on the project website

® Active geothermal plants

Sedimentary basins

Potential deep geothermal

- resources

Géeothermie :
un plan d’action
pour accélérer

son développement
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( ; E O E ; CAN TL E D E F RAN C E In the IDF region, 58 doublets in 2022, 1M people heated by
B - geothermal energy with 1,69 TWh of heat produced in 2022
Objective X2 geothermal energy production by 2028 (PPE, SRCAE)

Context and location
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GEOSCAN ILE -DE-FRANCE

Context and location

PhARIS
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In the IDF region, 58 doublets in 2022, 1M people neated by
geothermal energy with 1,69 TWh of heat produced in 2022
Objective X2 geothermal energy production by 2028 (PPE, SRCAE)

A 1900 kmz2, more than 300 cities,
about 4M Iinhabitants, >50%
urban area
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GEOSCAN ILE -DE-FRANCE

Dataset avallable

A Numerous legacy data
A Integrated exploration program with
geoscientific methods

START
T1-T2 2024

@, DATA COLLECTION &
:E ACQUISITION
~

T1-T3 2024

UNDERGROUND
KNOWLEDGE
IMPROVEMENT AND

TARGETS IDENTIFICATIONA

[ INTEGRATED
I GEOTHERMAL
RESOURCES
EXPLORATION
PROGRAM

DATA
PROCESSING

End of 2025

GEOLOGICAL &
RESERVOIR
MODELLING

T3 2024 - 2025

DATA
INTERPRETATION

INTEGRATION

A Is legacy data enough to improve the
knowledge of the subsurface?

© BRGM, ADEME, Conseil Régional IDF

—— 2D seismic legacy data reprocessed (~1600 km) O VSP

® Well data used ® (Geothermal wells

@ Petrophysical analysis e All existing O&G wells
® Core data
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GEOSCAN ILE -DE-FRANCE

Geophysical acquisition program

-------
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A 2D reflection seismic survey
A 280 km
A carried out by S3

A CSEM survey
A 12 km of acquisition

Capteurs
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acquisition to compare the data

A In rural area for deployment
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2D SEISMIC SURVEY IN URBAN ZONES

How was It done ?

A Back and forth between Pre-planning and Permitting during 3 months

A A project on public roads: 98 cities involved, 7 departments in charge of main roads, several
forests (National office of forest) and few private owners

AfaceB RdaEran At Nea
r Ane &ENRJGANDZ e?n Kd

r AQOe? AANAAFT ReaE ?
utilities networks

OARGEAr AE? OA? &ENT

k ? ADZ AT r

Wdk eAAdAT r AENAT

=S I=s I=s

to final route

GET2024 | 5TH EAGE GLOBAL ENERGY TRANSI TION CONFERENCE & EXHIBITION

J:
(
-



2D SEISMIC SURVEY IN URBAN ZONES

How was It done ?

A Back and forth between Pre-planning and Permitting during 3 months

A A project on public roads: 98 cities involved, 7 departments in charge of main roads, several
forests (National office of forest) and few private owners

AfceB Rd4QaEr A AtNemffe
r Ane &ENRJANDZ e? A Kd

r AQOe? AANAAFT ReaE ?
utilities networks

OARGEAr AE? OA? &ENT

k ? A ADZ AT r Ve
Wk EAAQAT A ENAT N

=S I=s I=s

to final route

GET2024 | 5TH EAGE GLOBAL ENERGY TRANSI TION CONFERENCE & EXHIBITION

J:
(
-



2D SEISMIC SURVEY IN URBAN ZONES

How was It done ?

A Back and forth between Pre-planning and Permitting during 3 months

A A project on public roads: 98 cities involved, 7 departments in charge of main roads, several
forests (National office of forest) and few private owners

AfeeB RdeErAa At Ne e NeSE S 8y
[ Ae GNRQANDZE?AAQMJ”»’

utilities networks 1adERe
AREAT A E? QA &N
K? dADZL AT r

Wdadk eANgAFT r AENAT

=S I=s I=s

to final route

GET2024 | 5TH EAGE GLOBAL ENERGY TRANSI TION CONFERENCE & EXHIBITION

J:
(
-



2D SEISMIC SURVEY IN URBAN ZONES

How was It done ?

A Back and forth between Pre-planning and Permitting during 3 months

A A project on public roads: 98 cities involved, 7 departments in charge of main roads, several
forests (National office of forest) and few private owners

AfceB RgaEra AtNemiﬁ
r Ane &ENRJANDZ e? A Kd

r AQOe? AANAAFT ReaE ?
utilities networks

OARGEAr AE? OA? &ENT

k ? ADZ AT 1 e
Wk €eAAdAT A ENAT N 4

=S I=s I=s

A S
TS
»

to final route

GET2024 | 5TH EAGE GLOBAL ENERGY TRANSI TION CONFERENCE & EXHIBITION

J:
(
-



2D SEISMIC SURVEY IN URBAN ZONES

How was It done ?

A Back and forth between Pre-planning and Permitting during 3 months

A A project on public roads: 98 cities involved, 7 departments in charge of main roads, several
forests (National office of forest) and few private owners

AfceB RgaEra AtNEEiﬁ
r Ane &ENRJANDZ e? A Kd

r AQOe? AANAAFT ReaE ?
utilities networks

OARGEAr AE? OA? &ENT

k ? A ADZ AT r ]
Wk €eAAdAT A ENAT R

=S I=s I=s

to final route

GET2024 | 5TH EAGE GLOBAL ENERGY TRANSI TION CONFERENCE & EXHIBITION

J:
(
-



2D SEISMIC SURVEY IN URBAN ZONES

How was It done ?

A Back and forth between Pre-planning and Permitting during 3 months

A A project on public roads: 98 cities involved, 7 departments in charge of main roads, several
forests (National office of forest) and few private owners

AfceB RdaEeran At Ne NS
r Ane ENRJIANDZ e? A Adj

r AQOe? AANAAFT ReaE ?
utilities networks

OARGEAr AE? OA? &ENT

k ? ADZ AT 1

Wdk eAAdAT r AENAT

=S I=s I=s

to final route

GET2024 | 5TH EAGE GLOBAL ENERGY TRANSI TION CONFERENCE & EXHIBITION

J:
(
-



2D SEISMIC SURVEY IN URBAN ZONES

How was It done ?

A Back and forth between Pre-planning and Permitting during 3 months

A A project on public roads: 98 cities involved, 7 departments in charge of main roads, several
forests (National office of forest) and few private owners

AfceB RdaEra At Nea
r Ane &ENRJANDZ e? A Kd

r AQOe? AANdAAT ReaE ?
utilities networks

OAREAr A E? OA? &aNT
k ? ADZ AT 1

Wdk eAAdAT r AENAT

=S I=s I=s

to final route

GET2024 | 5TH EAGE GLOBAL ENERGY TRANSI TION CONFERENCE & EXHIBITION

J:
(
-



2D SEISMIC SURVEY IN URBAN ZONES

How was It done ?

A Back and forth between Pre-planning and Permitting during 3 months

A A project on public roads: 98 cities involved, 7 departments in charge of main roads, several
forests (National office of forest) and few private owners

AfceB RdaEra At Nea
r Ane &ENRJANDZ e? A Kd

r AQOe? AANdAAT ReaE ?
utilities networks

OAREAr A E? OA? &aNT
k ? ADZ AT 1

Wdk eAAdAT r AENAT

=S I=s I=s

to final route

GET2024 | 5TH EAGE GLOBAL ENERGY TRANSI TION CONFERENCE & EXHIBITION

J:
(
-



2D SEISMIC SURVEY IN URBAN ZONES

How was It done ?

A Back and forth between Pre-planning and Permitting during 3 months

A A project on public roads: 98 cities involved, 7 departments in charge of main roads, several
forests (National office of forest) and few private owners

AfaceB RdaEran At Nea
r Ane &ENRJGANDZ e?n Kd

r AQOe? AANAAFT ReaE ?
utilities networks

OARGEAr AE? OA? &ENT

k ? ADZ AT r

Wdk eAAdAT r AENAT

=S I=s I=s

to final route

GET2024 | 5TH EAGE GLOBAL ENERGY TRANSI TION CONFERENCE & EXHIBITION

J:
(
-



2D SEISMIC SURVEY IN URBAN ZONES

@ GEOTHERMIES https://www.qeotherm|es.fr/qeosca:n-|df

How was It done ? -

Géoscan Ile-de-France 3
(zeoscan

REPLAY

Géoscan

ca ne ’
Contexte Géoscan Arc  FAQ - Foire aux questions  Contact et liens m pag d ‘xp ' e ntlo n

A Communication campaign to: : .

A help in the permitting process . en lle-de-France

] © Actualités IE;::J[::L;I\%%[ Fé ion @ (A——
allow smooth running of | @ | KR Oprgm ™ (SB0s02n

" I © Cartes La géothermie est une énergie qui permet de mettre a disposition une
aC u I S I t I O n . Pour faciliter son usage sur le territoire francilien, 'ADEME, la Région ile-de-France
© Calendrier et le BRGM ont initié le projet Géoscan ile-de-France. Il doit permettre d'identifier les zones ol le

8 potentiel de la géothermie profonde est le plus favorable dans I'Ouest et le Sud de I'lle-de-France.

engage potential end users

© Résultats

r al S e aware n e S S a b O ut 19/12/24 PRESENTATION DES AVANCEES SCIENTIFIQUES DU PROJET AUX EXPERTS ET

PROFESSIONNELS DE LA GEOTHERMIE

t h I Le BRGM présentera les premiéres avancées du projet le 19 décembre dans les locaux de I'AFPG &
geotherma

A The tools used: a website, meetings

GEOSCAN : CAMPAGNE EAR A ——
. - . . D’EXPLORATION EN GEOTHERMIE S ok 0 Mt
with cities, open days, flyers in the E e
en démonstration, nos experts
’ ’ Geo'::‘an lle de:ra".ce esxlur‘u nmpa':lo' d’uplorﬁlondpwr .*w‘.“l'ml répondent & vos questions.
connaissances du sous-so es es plus
alagé P dans I'Ouest et le Sud de |'i|.-d.-ﬁ:»¢..

Cette exploration implique I'acquisition de données géophysiques
par le passage de camions vibreurs.

f‘ Comment ? Des ondes
sonores générées en surface
par un camion vibreur sont

enregistrées par des capteurs

mail boxes and poster campaign in
buildings, press articles and tv

interviews before and during the :
acquisition, information on sensors : ; . SCEENCESVIE

La géothermie,
qu'est-ce que cest ?

La gotherme profonde
valorise énerge

et permettent dimager le sous-
s0l Le ressent de ces vibrations est
rencuvelsble du sous-sol
Comme ls température
sugmente en moyenne
de 30°C par kilométre
Ol ? Le tracé du passage des camions 8 été défini en fonction de profondeut, on peut
des connaissances & scquérir dans le Sud et FOuest de la régicn trouver localement et sans
118 é16 élaboré en lien svec les collectivités poliuer, sous nos pieds,

comparable au passage dun camion
poubelle. Le bruit ne dure pas plus
de 15 minutes & un endroit donné.

une énergie qui permet
dalimenter des résesux
de chaleur durablement

Quand ? Du 26 février au 15 avril, de nuit pour minimiser les effets
sur la circulation.

Qui ? LAgence de la transition écologique (ADEME), la Région etdun prixmaitrsé
MOBILITE (@) se connEcTER 4 %
fle-de-France et le Service géologique national (BRGM) sont & linitistive
de ce projet. La société Smart Seismic Solutions $3 est mandatée Le saviez-vous ?
AcCCUE » ENERGIE pour l'acquisition géophysique avec le passage des camions. Grce 3 ls présence de nombreux aquiféres (nappes d'eau), le sous-sol francilien est

O Bo B Bo

3 % = SR ISPy partic ¢t propice su delag Lile-de-France accusille
Ces clranges camions que vous LES PLUS LUS e S P SRS 4£amacis i phs e conantcaion e dbona diemty it da péciaamé ok
pourrez croiser sur les routes de - de la géothermie profonde. La géothermie en ile-de-France, c'est :
PR o f ot t.l. il l' lllcln‘lvlu‘llr‘.\lln‘rml'ill|):ll|l'
France seront en fait utilisés pour la i b Homs mrus i pmasiions: A " w0000
science ! contact@s3seismic.com / 06 80 92 98 69 Y Sxtrricpmmans | (ggae] mssmons {2 2500085,
T rp— 2 Aprés 1z ans )II}’\'HT\.IH.\\S\ chauffories gaz
RS ETIRaH, montre les dégits...
=a R en Fa— - [ @ o

La NASA estime que ce film de ) . * o cFrance brgm < oscan o . ¥ ilo=-France hrgm < 0scan
science-fiction sorti en... '

«Skyquakes » : des
détonations venues du...

Le Roiles Cieus : avee plus de
76 métres de longueur....
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2D SEISMIC SURVEY

PARAMETERS

Vibrator trucks 3 Thomas of 32T
Sweep type SRS

Frequency 2 10 96 Hz
Duration 48 sec

Number of sweep 1 per PV

Drive strength 80 to 20%
Receilver interval 20 m

Source interval 10 m

Offset max 9 km min

Duration

A from March 3rd to April 4th
A 10p.m to 6 a.m to avoid road traffic
disturbance and lower level of ambient noise

Sensors

A autonomous nodes with accelerometers
A remote quality control to detect disturbances

Vibration strength control

A regulatory limits

for building exposure

A monitoring in real time and documented

using PPV (adapt
complaints)

the drive, skeep VP, proof if

Photo : A. Stopin
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2D SEISMIC SURVEY IN URBAN ZONES

Was it worth 1t?

Line 82HMO0S8 Line 241D#02

T 400 420 41 A3 4D 4364 4305 4406 44T 448D 4510 4BB0 48R0 4612 4643 4674 4705

Preliminary results

Location of the lines

Amplitude spectrum
1982 data in red vs. 2024
data in blue

Bandwidth increase by a
minimum of a factor 2
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