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Agenda

Welcome, speakers & introduction Gitta Zaalberg

Update on SCAN well campaign Marten ter Borgh

Why De Bilt, Ede and Amsterdam? Marten ter Borgh

Operational lessons Adriaan Janszen

Data Acquisition related to operational constraints Adriaan Janszen

Sedimentology: how was the reservoir deposited?Sven McCarthy, PanTerra

What happened to the reservoir after deposition?Dallyn Rodriguez, PanTerra

How does the reservoir perform? |  Core viewing Pieter Bruijnen, Sanchita Ganguly & Adriaan Janszen

Ede-01 Vlieland Sandstone& Zechstein Adriaan Janszen

Take-home messages& way forward Marten ter Borgh

SCAN: a look back and going forward Gitta Zaalberg
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EBN - State Energy Company of the Netherlands

Societal drivers

Towards a sustainable  
energy system

We are working  to  create  

a CO2 -neutral, integrated  

system. 

Security of energy
Supply

Within  the  transition  

process , we want to  ensure  

that  the  system can  cope  

with  any  uncertainties  that  

arise during  the  transition . 

Social  value
creation

We want to  contribute  to  

a fair transition , together  

with  and  on behalf  of 

society as a whole .

To supply the Netherlands with reliable, affordable and sustainable energy 



EBN Bullets

Only use the List 
Level buttons to 

apply the EBN 

Branded Bullets

Switch to a lower or 

higher level by 

clicking the arrow 
buttons.

Edit an image inside an 

illustration box
Click on the image. On the right in 

the ribbon the Picture Format tab 

will appear.

Click the Crop icon.

You will see crop and scale 

markers on the corners .

Use the òcircular scale iconó to 

scale your picture within the 

cropped region.

IMPORTANT
Place an image by clicking on the 

icon. Pasting a copied image will 

make the shape of the illustration 

box disappear.

FIRST remove the old image before 

inserting a new image into the 
illustration box.

8

High potential in The Netherlands

Geothermal Energy

Source: Voorpublicatie H5 Delfstoffen en aardwarmte in Nederland, 

Jaarverslag 2023, TNO-AGE voor KGG

ÅGeothermal energy is a reliable and low -

carbon emitting heat source with high COP

ÅAmbition of Ministry of KGG is connecting 3 mln 

households to district heating networks 

(currently 0,5 mln households)

ÅGeothermal energy for greenhouses is currently 

being developed quite successfully 

ÅHowever the growth in geothermal projects has 

been stagnant for the last 4 years
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In unknown areas ~50% of all project costs are spent during the exploration 

phase at de -risking the subsurface (and the outcome can be negative) 

Subsurface risks vs costs
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Exploration
Seismic

Local 

Exploration
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Project 

Development

FID

Local 
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Objective: gather data and knowledge of the subsurface in areas with data -

scarcity to accelerate development of geothermal heat in The Netherlands

The SCAN Program: de -risking the Subsurface

SCAN 1&2 SCAN 3 SCAN 4

SCAN Regional 
2D seismic  surveys

SCAN Research & 
Exploration Drilling 

Campaign

SCAN detailed  
seismic  surveys

3D

2D-grid

2D-lines
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Project 
Proposal

Seismic 
Funded

Wells 
Funded

Additional 3D 
and 2D Seismic 

Acquisition 
Funded

SCAN project phases and activities

2017 202020192018 2021 2022 2023 2024 2025 2026

2018 - 2019: 
Geothermal play analysis. 
Input for 2D seismic survey 
design

Seismic survey design 
complete. Long regional 
lines, connecting wells and 
infilling areas with poor 
seismic coverage.

2019 - 2023: 
Seismic 
reprocessing (in 
batches)

2019 - 2022: 
Regional Seismic 
acquisition& 
processing

First well: 
Amstelland

2021 - 2025: 
Planning, 
design& drilling 
of data-
acquisition wells

Additional 3D 
and 2D Seismic 

Acquisition



Update on SCAN well campaign

Marten ter Borgh
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SCAN Wells& Targets
Well SCAN Search Area 

(Well)
Primary objective Secondary objective(s)

AMS-01 Amstelland (Amstelland-
01)

Rotliegend(Permian) Chalk, Vlieland (E. Cret)

BLT-01 Utrecht (De Bilt-01) Rotliegend(Permian) Triassic, Vlieland (E. Cret.), Chalk

EDE-01 Ede-Veenendaal (Ede-
01)

Rotliegend(Permian) Vlieland (E. Cret), Zechstein 
(Permian)

ASD-01 Amsterdam-Diemen-
Almere (Amsterdam-01)

Rotliegend (Permian) North Sea (Neogene)

HEE-01 Oss (Heesch-01) Triassic Vlieland, Rotliegend, Cret. (Vaals
Fm)

MHZ-01 Deurne (Milheeze-01) Triassic Chalk Gp

SVG-01 Eindhoven(Stadvan 

Gerwen-01)

Breda Subgp
(Neogene)

Middle North Sea Gp (Paleogene)

ORO-01 West-Brabant Noord 
(Oranjeoord-01)

Lower North Sea 
(Paleogene)

Middle North Sea Gp (Paleogene)

EDE-01

BLT-01

MHZ-01

Amsterdam-01

Amstelland-01

HEE-01

SVG-01

ORO-01

SCAN Well Campaign Complete!

8 Wells drilled, logged& tested
Please note:ŘƻƴΩǘ ŎƻƴŦǳǎŜ !ƳǎǘŜƭƭŀƴŘ-01 (AMS-01, 2023) with Amsterdam-01 (ASD-01, 2025)
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SCAN Well Campaign: Facts and Figures
0 LTIs, 503,4 days operational, 14.567 m drilled, only 10% NPT

Wireline, Well Testing& Coring together make up only 15% of time spent

Mobe/Demobe

20%

Tripping

17%

Drilling

12%
Coring

4%

RU/RD/MU/B

O

10%

NPT

10%

Wireline Ops

6%

Well Testing

5%

Circulating

4%

Other

12%

Time Breakdown - SCAN Wells

15.4%

2.7%

13.7%

3.9%

7.8%
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1.1%

10.8%

16.0%
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18.3%
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16.3%
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AMS-01 ORO-01 HEE-01 BLT-01 EDE-01 SVG-01 ASD-01 MHZ-01 BLT-01 SVG-01 EDE-01 ASD-01 Ave.
E200
NPT

Ave. CTU
NPT

Ave
Total
NPT

E200 Operations CTU Operations Averages

Total NPT per Well E200 & CTU ops
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Coring Summary

No.of Coring Runs

89

Total Recovery

1346m (95%)

Best Recovery

54.63m 
(ASD-01)

12 1/4"
47%

8 1/2"
53%

Core Size Comparison by Runs

Successful Runs

82/89

Stratigraphy

25 different 

units
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How do results compare to pre-drill expectations?
For each geothermal target interval in a well, an estimate was made of the 
geological chance of success. Geological success is defined as the presence of a 
permeable layer. Geological success does not yet imply economic success.

An example: The Ede well had two targets: the Slochteren (76% chance of a 
permeable reservoir) and the Vlieland Sandstone (30% chance). The expected 
number of permeable layers to be encountered in this well is 0.76 + 0.30 = 1.06.

8

SCAN wells 
drilled

Potentially 
permeable targets 

tested 

29 15,3 16

Pre-drill expectation of 
permeable targets

?

Permeable targets 
found 
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Why De Bilt, Ede and Amsterdam?

Why drill wells here?
ÅPlay analysis
ÅWell objectives
ÅWells on seismic
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Play-Based Exploration for Geothermal

Play Map of Rotliegend sandstone play, 
deposited in a predominantly aeolian 
setting

Geothermal
project

Core data

Reservoir
presence

Log dataPlay area

Legacy well with:

Central Netherlands is an area with major heat 
demand. Together, the SCAN wells discussed in this 
workshop help derisk southern North Holland, 
Utrecht, Flevoland and western Gelderland

Play-Based Exploration forms the basis for SCAN. All 
plays were mapped and assessed based on existing 
data and regional knowledge

Conclusion for Central Netherlands: Rotliegend 
Slochteren Fm primary target

Data acquisition also focused on secondary 
geothermal targets: see next slide

BLT-01

EDE-01

HEE-01

Amsterdam-01

Amstelland-01

BLT-01, EDE-01 & ASD-01

Other SCAN Rotliegend well
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Objectives of De Bilt-01, Ede-01 & Amsterdam-01

Determine geothermal reservoir 
properties of several intervals

Primary target: Upper 
Rotliegend Group ςSlochteren 
Formation

Several secondary targets: 
Breda Subgp, Chalk, Vlieland 
Sst, Triassic. Please note: 
Triassic& Breda Subgptargets 
will be subject of future SCAN 
workshops 

Determine geomechanical 
properties of the reservoirs, 
caprock and overburden

Determine formation fluid 
properties and temperature

V Primary play   
¸ Secondary play

¸

V

¸

ASD-01¸

BLT-01

BLT-01 & EDE-01¸

BLT-01¸

EDE-01

BLT-01, EDE-01 &
ASD-01

GEODE - Kortekaas et al., 2023

BLT-01
EDE-01

HEE-01

BLT-01, EDE-01 & ASD-01

Other SCAN Rotliegend well

Geothermal project 
in Rotliegend

ASD-01

AMS-01
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De Bilt-01 (BLT-01)
Depth Depth

Groups Formations / membersmTVD NAP
mAH

RT

Upper North Sea 0.00 8.63

Middle North Sea 407 418

Berg 513 530

Lower North Sea 527 545

Chalk Ommelanden 568 588

Rijnland 822 854

U.G. Trias 1197 1247

L.G. Trias Main Buntsandstein 1394 1450

Zechstein 1755 1821

Rotliegend Slochteren 1854 1924

Limburg 1976 2053

Environmental 

plug

Stratigraphy

F
lo

w
 z

o
n

e

De Bilt - 01

(Decommissioning)

Plug #3

Plug #2

Plug 

Plug #4

Total Days: 53 drilling + 27 testing

Total Depth: 2123 mMDRT

Objectives: Slochteren, Main 

Buntsandstein, Vlieland 

Sandstone & Chalk

Data Acquired:

Å 6 OH WL Logs runs (5,1km)

Å 8 Cores (220m cut, 99% 

recovery)

Å 2 Well Tests

Å 3 XLOTs
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Ede-01 (EDE-01)

Total Days: 35 drilling + 18 testing

Total Depth: 1315 mMDRT

Objectives: Slochteren & Vlieland 

Sandstone. Zechstein also found to have 

flow potential.

Data Acquired:

Å Conductor logging by Deltares

Å 2 Measure-After-Drilling runs (1km)

Å 2 CH WL Logs run (2,5km)

Å 8 Cores (120m cut, 76% recovery)

Å 2 Well Tests

Å 1 XLOT

Upper North Sea Boxtel -6.5 6

Eem 1 14

Drenthe 7 20

Peize and Waalre 35 47

Maassluis 101 114

Oosterhout 156 169

Breda 196 209

Middle North Sea Veldhoven 492 505

Rupel 631 643

Berg 716 729 Possible

Lower North Sea Dongen 727 740

Landen 740 752

Orp 777 790 Possible

Rijnland Holland 788 801

Vlieland Claystone 949 961

Vlieland Sandstone 1048 1061

Zechstein Z2 1093 1106

Z1 1095 1107

Z1 Fringe Carbonate 1103 1116

Upper Rotliegend Slochteren 1144 1157

Limburg 1203 1216

TD 1302 1315

P
o
s
s
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le

Caprock

P
o
s
s
ib

le

Plug #2

C
a

p
ro

ck
C

a
p
ro

ck

Plug #1

Plug #3
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o
s
s
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C

a
p
ro

ck



22

Amsterdam-01 (ASD-01)
Total Days: 46 drilling + 33 testing

Total Depth: 1975 mMDRT

Objectives: Slochteren & Breda

Data Acquired:

Å 6 OH WL Logs run (5.3km)

Å 11 Cores (155m cut, 98% recovery)

Å н ²Ŝƭƭ ¢Ŝǎǘǎ ϧ t[¢Ωǎ

Å 2 XLOTsPlease note:
ASD-01: Amsterdam-01 (2025)
AMS-01: Amstelland-01 (2023)
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Data Acquisition
ASD-01 data acquisition

Comprehensive and state-of-the-art: 

LWD and (OH/CH) wireline log data
(S)GR,RES,XSON,DEN,NEUT,IMAGE,NMR

No NMR in EDE-01

VSP/Checkshot(not in BLT-01)

Core
Screening analysis (CoreDNA)

RCA, SCAL, core description

Geomechanical tests

Production/Injection test
Temperature

PLT

Fluid samples

Extended Leak off Tests (XLOT)



Operational lessons

Adriaan Janszen
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ÅLosses
ÅWellbore stability
ÅReservoir pressures
ÅJunk in hole



27 www.scanaardwarmte.nl

BLT-01 - Loss zones
Losses associated with fracture zones and dissolution holes

Instantaneous loss rates up to 60 m3/hour

124.4 m3ƻŦ ŘǊƛƭƭƛƴƎ ŦƭǳƛŘ ǿŜǊŜ ƭƻǎǘ ǿƘƛƭŜ ŘǊƛƭƭƛƴƎ мн ѻέ ƘƻƭŜ

No losses in Chalk Group

60 m3/ hr 1.6 m3/ hr
Lower VolpriehausenSst

6.0 m3/ hr

Zechstein 2 Fringe 
Anh. Mb
6.0 m3/ hr

Upper Holland Marl Mb
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EDE-01 ςWellbore stability

Wellbore stability issues in Vlieland 
Claystone and Holland Formation

Mechanical cavingsup to 3cm started from 
980 m m MDRT

Changed MW from 1.16 to 1.18sg

Collected core(KNNS & ROSL) and drilled to 
well TD

5ŜŎƛŘŜŘ ǘƻ ǇŜǊŦƻǊƳ ƭƻƎƎƛƴƎ ƻŦ уΦрέ ƘƻƭŜ 
using LWD tools* and cased hole wireline* 
rather than open hole wireline. All logs 
planned were acquired, except for NMR

* LWD: image log, density, sonic

CH WL: neutron, spectral gamma ray, sonic (again)

EDE-01

Permeability

тέ мпέ

Caliper
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EDE-01 - Reservoir pressure
Hydrostatic water level geothermal wells 
in the Netherlands below ground level

During testing of Slochteren and 
Zechstein in EDE-01, static reservoir level 
proved to be aboveground level

Slochteren was tested through natural 
flow (no pump required)

Static well-head pressure during shut-in 
approximately 3 bar(a)

Excess pressure is modest and was not 
observed during drilling

Legacy wells around Peel-Maasbommel
High in similar pressure regime

NVG-01 DST test

MSB-01 DST test
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Junk in hole

Aluminium parts from drilling out 
casing/liner shoes 

Caused poor core recovery and 
some damage to Slochteren cores in 
Ede-01

Junk-basket run prior to coring 
helped

May have contributed to cancelled 
ƻǇŜƴ ƘƻƭŜ ǿƛǊŜƭƛƴŜ Ǌǳƴǎ ƛƴ мн ѻέ 
section Amsterdam-01 (Slochteren 
caprock)

EDE-01 ς 1198.5-1199.2

ASD-01 ς WL Run 2.1.1
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What geomechanical data did we acquire?

ÅCaprock Characterisation
ÅExtended Leak-Off Tests (XLOTs)
ÅAdditional Geomechanical 

Parameters
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Vlieland Claystone caprock
99m section overlying VlielandSandstone, 
Zechstein and Slochteren reservoir (EDE-01)

Fine-grained silty claystones and siltstones 
deposited in marine distal offshore 
environment

Small pore-throat diameters and low 
permeability => good capillary caprock

Collected core and XLOT to determine 
mechanical caprock capacity

EDE-01 - Plug 1

EDE-01 - Plug 2
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Rogenstein and Main Claystone caprock
270-280m overlying Zechstein Group and 
Slochteren reservoir in BLT-01 and ASD-01

Fine-grained silty claystones and siltstones 
with anhydrite deposited in playa lake

Small pore-throat diameters and low 
permeability => good capillary caprock

Collected geomechanicaldata and XLOTs to 
determine mechanical caprock capacity

BLT-01 Plug 260

BLT-01 Plug 271

1

1

1

2

2

BSEM

anhydrite
BLT-01 - RogensteinFormation


