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Geothermal potential of the Dinantian
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0 m: 10°C

150 m: 10-15°C

500 m: 20-30°C

1000 m: 40-50°C

2000 m: 60-80°C

4000 m: 120-130°C

+3°C/100 m
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* The original idea was to make use of the Dinantian and Devonian carbonates in
NWE as a source for hydrothermal energy exploitation

* This concept is based on the use of Jurassic carbonates in both the Munich and
the Paris basins
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Once upon a time in Europe ... 342 million years ago
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Deep wells of NRW

A
Wachtendonk 1

293.0m

Neffe-
Terwag
Fm

4250m

590.0 m

Vesdre-Hastiére
Fm

={7180m

Condroz Group

Famennian

Devo

Final depth
1,033.5m

95.0m

Isselburg 3

4,135.0m

Lelbach Fm
4,168.0 m
Herdrlngen Fm
177.5
Bromberg Fm

H|Ilershausen Fm
4,196.0m

Hangenberg Fm

4,230.0m
Dasberg-Wocklum
Shale

Final depth
4,397.5m

69.5 m

Minsterland 1

5,438.0
Seltersberg Fm
54450 m

Herdringen Fm

5473.0m
Bromberg Fm
5,485.0 m
Hillershausen Fm

T Hardt Fm

Hangenberg Fm

5,607.5 m
Dasberg-
Wocklum
Shale

% Kahlenberg Fm

Final depth
5,956.0 m

67.0m

Versmold 1
4,768.0 m

Lelbach Fm

4,787.0m
Herdringen Fm
4,801.0 m

Bromberg Fm

4, 826 om
Kahlenberg Fm
Hangenberg Fm
\4,835.0m
Dasberg-
Wocklum
Shale

Final depth
5,500.7 m

1140m

Vingerhoets 93

1,577.0m

Lelbach Fm

1,627.5m
Herdrmgen Fm

Dleken Fm
\1.644.7 m

Bromberg Fm

1,680.6 m
Hangenberg Fm

1,691.0m
Dasberg-
Wocklum
Shale

Final depth
1,7346m

2840 m

Al
Erlenbach 2

3320m

Herdringen Fm

Bromberg Fm
604.0m

616.0m
Becke-Oese Fm
Wocklum *Kahlenberg Fm
Limestone

Final depth
2,830.0m

E Limestone
@ Limestone breccia
- Dolomite

Limestone-shale
alternation

B8 varistone
B siack shale
E==5 shele
E==1 sittstone
Sandstone
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Wells in the Lower Rhine Embayment of NRW
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Application Form

A. PROJECT OVERVIEW

Project identiﬁcation

Project title

jektive: ting deep
jektive: Promo ! .
g gebothermal energy in NW-Eu

.

he Lead Partner organisation in
English

Project duratiop, in Months
Programme Priority

ration: 4 years
55.10.2018 —24.10.2022

. . L W
LY ?"‘

S03: 10 facilitate the upt,
and sepy;

ces in Sectors
€Missjon,

Ptake of low
With high ep

Carbon technologies, pro
'8Y savii
n NWE

ducts, Processeg
er ving botential, reduce GHG

i Il
' tions, 10 fu
rtners: 6 na :
:\rtners, total of 20 partne

: .7 Mio.,
Financial Volume: € 18.
€ 11.2 Mio. ERDF funding

et: .
Inte\;/nnweurope.eu/DGE-ROLL
WWW.

Twitter:
@DGE_ROLLOUT
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[ DGE-ROLLOUT Projekt North-West Europe}

DGE-ROLLOUT

Geological Surveys Research Industry and SME Network, Education
(GD NRW (DE) | [ Fh-IEG (DE) Zfewiorer] ( DMT (DE) & OmT| [ DBM (DE)  %zam |
(BRGM (FR) ©bign | [ TUDa (DE) @ | | EBN (NL) &) |[EGEC(BE) W |
 GSB (BE) (9 |[ou(GB)  Woumn|| RWE(DE) RWE]

Nno(ny Y[ W FR) uic| | DEW (DE)  ‘@diwmwe| | Supportedby
(VITO(BE)  ~wo |[ RUB(DE) i~ RUB| | GeoT (DE) GeoThermal| | europize (DE) vroviZ|
(BGS(GB) @)  unique (DE) iunique |

: GSI (IR) gﬁgtfg;?:f;r::f
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{ Work packages }

WPs Management

WP Management WP Communication WP Long Term Effgg:ts

e = -
Geologis@ Dienst NRW % Frau n hOfer eologi cher

IEG

\!

WPs Implementation

WP T1 Mapping and ( WP T2 Decision and
Networking \7 exploration support ebn

WP T3 Testing for production
optimization % VItO

Geological Survey
of Belgium

WP | Heat Pump Technology: Usability and

WPs Investment upscaling for NWE

==
~ Fraunhofer
IEG




interreg A

north-west urope D@ E ROLLOUT — Deep Geothermal Energy for NW-Europe  co

DGE-ROLLOUT

>

Dienst NRW
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2018 2019 2020 = 2021 2022

"
Nov Dec |lan Feb Mrz Apr Mai Jun Jul Aug Sep Okt Nov Dez |lan Feb Mrz Apr Mai Jun Jul Aug Sep mOkt Nov Dez [lan Feb Mrz Apr Mai Jun Jul Aug Sep Okt Nov Dez [lan Feb Mrz Apr Mai Jun Jul Aug Sep Okt Nov Dez
n

T1.1 Subsurface and resource mapping
T1.2 Market evaluation
e T1.3 Legal framework and outlooks
; T1.4 Determination of investment hotspots and Networking
’ 'WP.T2 Decision and exploration support

7 T2.1Exploration Support
;/ T2.2 ic and envi | evaluation support schemes .
& T2.3 Public participation and policy "
';/ T2.4 Consulting the target group (end-users) :
7 'WP.T3 Testing for production optimization ]
T3.1 Demonstration of improved production strategies :
: T3.2 Demonstration of energy cascading u
' T3.3 Demonstration of thermal energy storage solutions for deep geothermal : |
% T3.4 Green transition of existing power plants :
‘ 'WP.I1 Heat Pump Technology: Usability and upscaling for NWE [
7 11.1 Set-up heat pump system : | <
g 11.2 Optimization of efficiency : Z
: 11.3 Application of cascading straleg.es
? 11.4 Knowledge Transfer [
7 WP.LT Long term —_—
‘ LT.1 DGE Network expansion /
:/ LT.2 Installation of a transnational non-profit guidance system
LT.3 Hot spot mapping for the future

W

LT.4 Action plan AP DGE NWE for the future

WP.C Communication

/ C.1 Start-up activities including communication strategy
C.2 Digital activities

C.3 Public Event(s)

C.4 Publication(s)

WP.M Project management

M.2 Risk Management

M.4 Project Documentation

Kick-
" i . l " e
R

: /&% M.3 ep Rep :

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23,24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48

N TR

SN RN

Ws Co Ws Ws Ws

MT Rep Rep Rep Fin Rep

, ,
Nov Dec |Jan Feb Mrz Apr Mai Jun Jul Aug Sep Okt Nov Dez lan Feb Mrz Apr Mai Jun Jul Aug Sep Okt Nov Dez |an Feb Mrz Apr Mai Jun Jul Aug Sep Okt Nov Dez |lan Feb Mrz Apr Mai Jun Jul Aug Sep Okt Nov Dez “
u
.
2018 2019 2020 C 2021 2022
u
Co  Conference Fin  Final MT  Mid-term Report Rep Reporting (Payment Claim, Progress Report) : SG Steering Group WP Work Package Ws  Workshop
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What happened 2019?

_ _J
fOrganisation &\KCommunication\f Balmatt e Weisweiler: e Trans- A
management & public relations geothermal from the idea to national
= Z Fraunhofer test site the 3D-model mapping
Geologis.;D nst NRW. IEG = - ; m‘fgp?i‘f’:“” (“ﬂ

\ eurO I; S I;e e ; VItoJ Geologischer Dienst NRW ‘

reallsmg projects

\_

realsnngJects Geologischer Dien: NR’VJ\

of Belgium
Geologischer Dienst NRW]| . p—
\ = 6brgm /
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2019: Organisation & management
\_ J
4 NRW connect Finance ) i e Four DGE ROLLOUT )
Contracts, EXTERN: controlling minutes’ Partner Meetings
agreements transnational and minutes’ including
\_ data platform reporting ) one int. conferencej

First Level Control

Anne WETZEL

Partner Meeting
“Exploration Support. Pilots, knowledge and needs”

—Minutes—
- S mn 27" to 29 November 2019, Darmstadt
. trich T4t
Director . S V& »
gedpjrma et | _ = DL W A TN TED N PSS M
J. / ndependent First Level Control Certificate

Kefel, 13.02,2079

Project title

Project zcromym
Project mumber
Reporting period
Report number
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2019: 19' International Congress on the il ,
Carboniferous and Permian (XIX ICCP 2019)

)-
After Nanjing (2007), Perth (2011) and
Kazan (2015) again in Germany (Cologne)

kafter 48 years (Krefeld, 1971)

/
Complete session on DGE-ROLLOUT
& J

Partner meeting and working groups

AN

)
Knowledge exchange on the Carboniferous

with experts from all over the world
N J
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[ 2019: Communication & public relations J

Communication Exhibition at German Homepage,

.. . N ki
Strategy Mining Museum Twitter etworking

nterreg M
North-West Europe
DGE-ROLLOUT

Communication
Strategy
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2019: Balmatt geothermal test site

S J

4 N
Evaluation of reservoir Seismometer Challenges with gas

14 test periods ) . i
P properties Network in/out of solution
\- Y,

Interreg
7~ Vvito m wf.  North-West Europe
DGE-ROLLOUT

Z |11

r Dienst NRW

|

311 ion of reservoir properti
M. Broothaers

7~ vito

2020-02-05 10 2020-03-05

Maximale Maximale Maximale
Evaluation of production strategies and magnitude seismiciteitsratio oostwest afstand P
s : -1.0 0/u om

technologies for long-term production
optimization for a Carboniferous carbonate
reservolr 2 & t
o =
] > \ T N
3 3
o B
A 21
4

wilerreg [©] Nug.x ﬂ
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2019: Weisweiler: from the idea to the 3D-model
\_ J
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Finalised
ldea Data research Processin
5 3D-model

- J

3.000m
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Transnational mappmg

l" \u 4 1

research

i Literreg E

Compilation of
existing data

e |

INorth-West Europe

L oce-roLLOUT

e B (2006)
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Fritschle et al. 2019 - Deep Geothermal Energy Potential at W

Legend Dy
P “\
C Existing deep Geothermal plants 2018 ‘g -
[ WTERREG NW-Europe area ~/
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[ What happens 2020? \

"

)
/ Depth and \ Heat /Weisweiler:\f Mapping \KGeother-\KDrillings

thickness map of pump drilling and moves east: mal heat Heiligen-
Dinantian lime- system HEATFLOW DEKORP storage haus and
stone reservoir delivery 3D-model seismics projects

Z Fraunhofer__ Z Fraunhofer

nnlnr'lovatlon = VItO I =
° life ﬁﬂ hrgm - ~ Fraunhofer IEG a DM yirr cIEGsc
Geolog NISCH IEG /\{:12‘ LE lcNI =
N A = \Q DmT RWE/\ A LR

\
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2020: Depth and thickness map of Dinantian limestone reservoir

Pre“minary 3D-M0de| Of the == - Dinantian: depth top and faults
| Dinantian in NRW ‘

UNDER

CONSTRUCTION
VL4444

—— Dinantian_faults
depth [mTVD]

| [l >-500

I -1000 - -500
[ -1500 - -1000
[ 20001500 |
[ -2500 - -2000
[ -3000 - -2500
[ -3500 - -3000
] -4000 - -3500
| I -4500 - 4000
B 5000 - 4500

) . I -5500 - -5000
J S e I -s000 - 5500
Top of the Kohlenkalk W o
- . M --c000 L
STl tEErE = ] b rase . CumonoupinNWE J
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2020: Heat pump system delivery

Solar connection

NS

interreg M

North-West Europe
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Connections
injection /
extraction

DH connection

Application form
Heat pump system

Direct use bypass

» n »
—Input
Extraction for HP

Extraction w/o HP

Heat exchanger

Feed pump — Extraction from storage @
\I/ Reinjection turbine — Injection +

Reinjection turbine — Extraction from storage
Feed pump — Injection v

= Fraunhofer

IEG

Hot site Cold site
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Weisweiler:
HEATFLOW

rilling and

Fraunhofer

IEG

tion_15

Exploration borehole
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Koln-Schichten
Floz Schottelchen 1'2
Floz Langenberg Il oben
Floz Langenberg Il unten
Breitgang-
Formation Floz Girondelle-8
Floz Girondelle-6
Floz Leimbergfioz
Fl6z Girondelle-4
Floz Breitgang
Aussenwerke- Floz Jilicher
Formation Floz Eule
Floz Spliss
Floz GroRkoh!
Floz Kleinkohl
Krebs-Traufe.
Formation
Floz Krebs
Floz Traufe

Flézgruppe Gerhardine
Gedau-Formation

ein diinnes Floz
und zahireiche

Wilhelmine- marine Horizonte
Formation

max. 3 Wilhelmine Floze

Burgholz-Sandstein
- Fioz von Bonshuschen

Walhorn:
Formation

1326

1367 Neffe-Formation
Kohlenkalk- T F =
Gruppe ‘erwange-Formation

Vesdre-Formation

#1540 Pont d Arcole-Formation

Etroeungt-Formation
lastiere-Formation

Evieux-
Formation

Montfort:
Formation

1892+

Esneux-
Formation

036

o 2|
Cheiloceras-Kalk 20594

Famenne-Schiefer

Matagne-Schichten

Schmidthof-
Formation

Walheim-
Formation

Fleuth. Stand: 06. 03. 2020

Schichten
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2020: Mapping moves east: DEKORP seismics

0 500 1000 1500 2000 2500 Saley—= = - =
NW - — " DEK86-N SE

CDP 127480 126960 126440 125030 125410 124890 124370 123850 123340 122820 122300 121780 121270 120750 120230 119710 119190 118680 118160
TRACE7476 7-1124 7372 7321 TZIGQ 721'7 7165 71113 7(?2 7010 69153 GOI(E 6855 6803 6751 6699 66147 65?6 6544
| 1 L 1 1 1 1 1 1
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2020: Geothermal heat storage projects

= Fraunhofer

Temperature
- Continuous -

IEG

Heating season

Concentrated
solar @GZB

w4 TECHNISCHE Y
UNIVERSITAT A / Sy 8]
DARMSTADT
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2020: D

Il

ings Heiligenhaus and Wuppertal

Vorprofil zur Interreg-Bohrung 2020: ,Herzkamper Mulde

=
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a
(-]
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A

NSt
ve :
wiegend K2

< = < ’ > Schematischer Schnitt

(UTM 32 364254 5680475) ] A\
G ~
0~250 m Serpukhovium: Eisenberg-Fm. (ehemals ,Hangende Alaunschiefer”): " 2 2 W 3
~ o,
5 \
Schwarze Alaunschiefer und schwarze Tonsteine mit machtigem Alaun-Schiefer Z 5
Paket an der Basis. [Machtigkeit: 50-70 m] S E
9
250~ 265m | Viseum: Dieken Fm. (bei Preufien: Horizont der Hangenden Alaunschiefer] = D 2
fein-laminierte,  sehr fossilreiche  und  organisch-reicheTonsteine  mit \ S oh
iastischen Zwischenlagen und halteten diinnen kalkigen Horizonten Z
von wenigen Millimetern Michtigkeit. [Machtigkeit: 5-20 m] N @ amper Mide
265-275m | Viseum: . (ehemals - B f /\\>
ik Lic000 B i / \
Wechsellagerung aus 04 bis 1,20 m michtigen, Keseligen, splitterigen oder ”
3 e 1 Kasligon Uberzurbeck [fSporvia/
Tonsteinen mit insgesamt niedrigem Carbonatgehalt. In die Kieselige Sequenz 2 g &
_— kdnnen sporadisch wenige, maximal 15 cm michtige Kalkstein-Banke eingeschaltet 3
I . . sein. Diese sind im unteren Abschnitt splittrig und bituminés; im oberen Abschnitt i
; | a\*%
GEO]Og!SChET Dienst NRW hingegen grobkérnig. AuBerdem kénnen bis zu 10 cm michtige Tuffit- und AU\
5 Metabentonit-Lagen auftreten. [Machtigkeit: 10-12 m] ‘ AEEN
) FEPOPRN

Viseum: (bei Preufien: Horizont der Lydite und Kieselkalke) |

illershausen

Geologischer Dienst NRW
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Thank you!

7
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[ Further reading ... J

> www.nweurope.eu/DGE-ROLLOUT

» Arndt, M.; Fritschle, T.; Salamon, M.; Thiel, A. (2020): Das Rhenoherzynische
Becken — ein hydrothermales Reservoir fir NRW und Nordwesteuropa? —
scriptumonline, 16: 11 S., 3 Abb.; Krefeld.
https://www.gd.nrw.de/pr_bs_scriptumonline.htm

» Arndt, M.; Fritschle, T.; Salamon, M.; Thiel, A. (2020): Griine Energie fiur NRW und
Nordwesteuropa — gd report, 2020/1, S. 4-8; Krefeld.
https://www.gd.nrw.de/zip/gd_gdreport 2001s.pdf
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