
Geothermal energy in the Netherlands



Introduction

• Nick Buik, reservoir engineer at IF Technology in Arnhem

• IF Technology is a consultancy company in Arnhem: 

• Renewable energy in which the subsurface and/or ground(water) plays a role



Content

• Overview geo-energy systems

• What is geothermal energy 

• Current state and what are the future ambitions and contributions to the “klimaat doelstellingen”

• Realization of a geothermal system in practice

• Some figures

• Uncertainties and risks



Overzicht bodemenergiesystemen

https://www.h2owaternetwerk.nl/

https://www.h2owaternetwerk.nl/
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Where does the heat come from

Core temperature: 2,000-12,000°C

1) heat from when the planet formed and 

accreted, which has not yet been lost;

2) frictional heating, caused by denser core 

material sinking to the centre of the planet; 

3) heat from the decay of radioactive 

elements.

Outer 6 km:

50.000 times the energy of the worlds total 

amount of oil and gas 



Heat Flow

Depth MoHO (thickness crust) 



Geothermal Gradient
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T = 0,03 * diepte + 10



Geothermal wells

• Pumping depth

• Shoe depth

• Inclination

• Kick-off point (KOP)

• End of Built (EOB)

• Diameters
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Geological cross section



Suitable layers in the Netherlands

• Rotliegend sandstones (Slochteren)

• Triassic sandstones

• Lower Cretaceous and Upper Jurassic sandstones

• Tertiary sandstones

Pluymaekers et al. (2012)



Geothermal contribution to renewable energies (2017)

3.0 PJ (4000 h)

5.2 % of total

3.0 PJ 4.0 PJ

15

Increase of geothermal systems in past 10 years



Status 2018

Van 2006 tot 2017 3.0 PJ



Drilling Rigs

Bron afbeeldingen: website Platform Geothermie

Nature’s Heat, Kwintsheul

Haagse Aardwarmte Leyweg, Den Haag

Koekoekspolder



Preparations

Koekoekspolder

Koekoekspolder



Voorbeelden winningsfase

Nature’s Heat, Kwintsheul

Haagse Aardwarmte Leyweg, Den Haag

Bron afbeeldingen: website Nature’s Heat



Ambitie aardwarmte in Nederland

• Ambitie aardwarmte geformuleerd in rapport “Masterplan Aardwarmte in Nederland”

• Warmtevraag neemt af van 960 PJ in 2018 naar 870 Pj in 2050 (door efficientie, 

isolatie en verwachte afname bevolkingsgroei).

• Aandeel aardwarmte in totale warmtevraag stijgt van 0.3% in 2018 naar:

o 5% in 2030 = ~50 PJ

o 23% in 2050 = ~200 PJ

• Huidige trend (oranje lijn) voorspelt slechts 17 PJ in 2030 = ~2%!!

• De verwachting is dat het aantal aardwarmte systemen dat per jaar gerealiseerd

wordt (~2/jaar) significant moet toenemen om ambitie te halen.

• Van 17 gerealiseerde systemen in 2018 naar ~175 systemen in 2030, en vervolgens 

naar ~700 in 2050 (Op basis van een gemiddeld vermogen van 0,3 PJ per jaar per 

doublet).

17 PJ

4000 hrs, 1 MWh = 3.6 GJ

2018

15

3 PJ

1 PJ ~ 30 miljoen m3 gas



Realization in Practice

Doublet

time

Geothermal

conventional
€

Pay out time, usually 15 years

Gas 

fired

boiler

Slope depends on gas use

Slope depends on E use

month

P
t

Capacity (m3/h) of a doublet defines Pt [MW]

Heat load curve green house
Equal investment



Kentallen Geothermie

• Meeste doubletten produceren 7 tot 15 MW aan warmte (gemiddeld 10 MW)

• Temperatuur 70 tot 80 °C

• Gemiddeld systeem bespaard ongeveer 7.000.000 m3 aardgas

• Investering 10 tot 15 Meuro ( ~ 1 Meuro/MW)

• > 1000 huizen



How to determine thermal Power a doublet

!

Pt = q * dT * factorOntwerp

Geologie



Seismic data

SW NE



Well data (porosity logs)



Core data STW-01Scale : 1 : 500

DEPTH (2524.96M - 2604.97M) 07/23/2009 14:57DB : IF_Briele (8)
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Uncertainties reservoir quality

• Core data best part of reservoir (data is biased)

• Core data must be upscaled

• Translation from porosity to permeability

• Translation to project location

• Core data from oil and gas wells

STW-01Scale : 1 : 500
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Induced Seismicity



Normal stress and shear stress

Sv

Shmin

SHmax
Netto Stress = Stress – Pore pressure

S1 > S2 > S3

Sv > SHmax > Shmin



Principle of inducing seismicity
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Stress on a Fault plane




