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IF Technology: geothermal consultants and
engineers

* Since 1989 in Arnhem
* 65 people
e Specialized in
— Shallow and deep geothermal

energy

— Subsurface thermal energy
storage

— Thermal energy from surface
water
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Primary energy consumption in NL:
3.200 PJ/year
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Heat demand in PJ/year in NL and
temperature of demand
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Looking for 120 to 200 C water

Heat flow in mW/m?2 Temperatures measured
and modeled
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eothermal potential in EU (and in NL)

is in sandstones and in limestones

waa Peta, the Pan-European Thermal Atlas: renewable energy
Stratego 1{ Heat Roadmap EuroPe e Disclaimer: The data provided on this website is indicative and for research purposes
: - 2050 4DH responsibility is taken for the accuracy of included figures or for using them for uninter
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15 Projects in NL: 13 in sandstones,
2 in limestones
1 project in B (Mol) in limestones

Geothermieprojecten in Nederland
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Permeability is the key factor

* Primary Porosity (%)
permeability 0o e g )
decreases with
depth

Shale Porosity Curves
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2 types of permeability; for UDG (> 4
km) we need secondary permeability

Natural primary
permeability

Natural secondary
permeability

Fractured rock Fractures in granite Cavems in limestone

Figure 2-5. Primary and secondary openings
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Dinantian limestones (Venlo and Mol

reservoir) most interesting target for
UDG

- Noordzee Groep (Boven) Trias Supergroep
Noordzee Groep (Onder/Midden) Zechstein Groep
Chalk Groep I Rotiiegend Groep
- Rijnland Groep ____ Carboon Supergroep (Caumer/Dinkel/Hunze)
Schieland Groep I carboon Supergroep (Geul)
Altena Groep - Carboon Kalksteen Groep (Zeeland Fm)




Is it limestone? And does it have
permeable fractures?
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Fault zone permeability

Fault leakage
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Fault zone permeability

Rock properties/rheology, temperatures and
fluid compositions

Old faults can be cemented, recent activity
increases the likelyhood of permeability

Orientation of fault <-> stress field: dilation
tendency

Permeable faults in limestones can induce
karst



Example of first step in exploration for

permeable fault zones in Dinantian

limestones

* Geothermal heat for
district heating in
Nijmegen
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Succesful geothermal project
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Mapped faults (by TNO) in Dinantian,
Zechstein and U. North Sea

T . \t\%
N s

FFFFFF

M

U



455000

4500004

445000

Slip tendency
- <0.50
0.50 - 0.60
=~ 0.60-0.65
— >0.65

50

000 155000 160000 165000 170000 175000 180000 185000 190000 195000 200000 205000 210000 215000 220000

Dilation tendency

- >0.90
0.80-0.90

= 0.70-0.80

- <0.70

150

000 155000

160000 165000 170000 175000 180000 185000 190000 195000 200000 205000 210000 215000 220!

000

il
—l o

M2



Geothermal potential Nijmegen

CAL-GT: successful project,
permeable fault zone in
limestone platform

Extension of geothermal
potential to the north not
unlikely

Impacts of larger depth,
higher temperature, etc?

More study required:
analysis of existing seismic
data, gathering new seismic
data, geological analysis
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Biomass refinery Rotterdam
150 MW of 150 C steam required

The Bio-refinery concept

| INPUT | PROCESS | OUTPUT

N Lactic Acid
i PLA

Ethanol
Fermentation

> Ethanol

Port of
Rotterdam
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Potential of Dinantian limestones
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Geothermal system for biorefinery and district heating
280 MWth, using 40 MWe, COP =7

151 MWt 53

12 MWe 4,9MWe

(Distributie)

139 MWt

15MWe
165°C Kolenkalk
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Ultra Deep Geothermal

High risk high reward prospect

Excellent source of renewable
heat for industrial steam &
district heating

Requires further exploration:
seismic data, geological
analysis and drilling

Optimal integration of
geothermal heat into offtake
process is crucial




