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Introduction

Current situation in the Netherlands:

e« ~40 geothermal doublets
* Horticulture (greenhouses)

* Direct-use geothermal
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Current situation in the Netherlands: Number of buildings

connected to a
district heating grid

e ~40 geothermal doublets Geothermal energy
ambition Above-ground space
: * 50PJi ired (h
* Horticulture (greenhouses) Areporircndl e el

* Direct-use geothermal

Masterplan Aardwarmte, 2018

* Great urban geothermal ambitions
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One project, two goals

Energy
Knowledge
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Campus project P

One project, two goals

Energy
Knowledge

GEOTHERMIE DELFT

Delftse bron van duurzame energie en kennis
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Campus project | /-

1) Monitoring stations \/
2) Geothermal doublet
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Campus project '
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1) Monitoring stations \/
2) Geothermal doublet\/
3) Seasonal storage

4) Deep monitoring borehole
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Campus projectj =

1) Monitoring stations \/
2) Geothermal doublet\/

3) Seasonal storage

4) Deep monitoring borehole

~ I TR e g — T s

rijvenparkiRu
T arkif

.

—

GEAN — Stavanger — 13t March 2024 EP@S -eN Large

EUROPEANPLATEOBSERVINGSYSTEM ~ EPOS-Netherlands



Geological setting
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Geological setting
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Production well DEL-GT-01
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Injection well DEL-GT-02
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Geothermie ontwikkeling & beheer
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Perforated section
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Drilling

e Huisman LOC400
e Batch drilled
e WBM ->0BM

e ~7500m total
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Data gathering DEL-GT-01/02

Coring

Open-hole logging

Fiber optics

High frequency cutting sampling

B w N
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Delft Sandstone 2650.0m MD
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DELGTO1-C1-1

CT scanning of the cores

Vertical cross section (reslice of stack)

Normal density Treshold (RED) Average density Max density
(middle of core) at water density




DELGTO1-C1-1

CT scannen kernen

Vertical cross section (reslice of stack)

Normal density Treshold (RED) Average density Max density
(middle of core) at water density







Reservoir variability
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Fibre optics Code = Amshen

¢——————— 22" Conductor, Welded

Hanging in casing from ESP to TD -H,
DTS / DPS / DAS :
Single mode fibre
Total length 3000m R

Will be installed with ESP

ESP

FO Cable suspension —»,.—

. 16" Casing, L80, Premium

A 13-3/8" Casing, L8O, Premium

Ny «——9-5/8" Liner, L8O 13Cr, Premium
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Factsheet

Succesfull research campaign
A lot of exposure for urban geothermal energy
Many involved students

- s §
—A_cafl? §

Expected flow up to 400 m3/hr

Expected power 25 MWt

4” cores (meter) 86

Sidewall cores 79 ~

Cutting samples 2500 ¢
Logging (meter) >2500 ,;,

Visitors viewing platform >1000

Students onsite >100

TU Delft

GEAN — Stavanger — 13t March 2024 36
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Future work

Process and analyse of the gathered data
HT-ATES (Push-it)

More detailed scans of the cores

Production experiments (during the summer)

Intensive seismic monitoring

A A

Deep monitoring borehole
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HT-ATES

High Temperature
Aquifer Thermal Energy Storage

(o))
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Heat demand

40
400,000 - 600,000 m?®

Heat availabilitﬂ
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TU Delft + OWD Heat demand (MW)
Simplified numbers

o]
TUDelft

GEAN - Stavanger — 13t March 2024

ATES

Delft (NL)
| Berlin (DE)

RN
N

NS
NN~
NN
NN
NN~
NN~
.\\§§¢
LW oF -
N,

N

AANANNNR




Deep Monitoring Borehole

* Funded, drilled within five years

 (Near) vertical well

 Plan to drill to 4500m depth (TVD)

*  ‘no flow’ monitoring well

e Drill through the reservoir between PROD & INJ
* Seismic monitoring

* Fiber optics

* Continuous coring

fUDelft EP<’S-elNLarge
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Collaborations

Financed by:

EP3S - NL

EUROPEANPLATEOBSERVINGSYSTEM  EPOS-Netherlands

Partners:
Aaséyn TUDelft
@
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COVRA.

www.tudelft.nl/geothermalwell
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Aicdp‘Workshop Call

UrbEnLab

“"An urban energy lahp;g;atory rmonitoring.
and-better understanding efssubSWrface processes

—

related to low-enthalpy geot’lpermak heat production™
' June 18-20 in Delft (NLﬁ

Application deadline: 14 March, 2024
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