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A project from:
• Huisman Well Technology (NL)
• Mijnwater (NL)
• Radial Drilling Europe (NL)
• VITO (B)
• Thomas More Kempen (B)
• GZB – Fraunhofer (D)



Work packages & tasks:
• WP 1: preparatory studies
• WP 2: development of full-composite 

mechanical connection
• WP 3: demonstration of shallow GE concept & 

new technology
• WP 4: Management, Coordination & 

Dissemination



CAGE work packages & tasks:

WP 1: Preparatory studies:
WP 1.1: Road Map with high-potential areas (Thomas More Kempen)

Task 1.1.1: feasibility of geothermal and HT heat storage for low temperature heating (TMK)

Task 1.1.2: geothermal energy potential, high-potential areas & heat demand (TMK)

WP 1.2: Geology & flow-modelling (VITO)

Task 1.2.1: thermal output of multi-radial well targeting Cretaceous chalks (VITO)

Task 1.2.2: assessment of costs for a geothermal / HT-storage system targeting Cretaceous chalks (VITO)

WP 1.3: DML: Digital Mud Logging System (HWT)

Task 1.3.1: final design digital mud logger

Task 1.3.2: manufacture test set-up of digital mud logger

Task 1.3.3: software development data processing (cuttings: carbonate, clay, sand, other...)

WP 1.4: Laboratory Acoustic Multi Sensoric Process Analysis testing (GZB / Fraunhofer)

Task 1.4.1: analyse and fine-tune the I/O data and determine a usable bandwidth of parameters

Task 1.4.2: determine the type of sensors being required in order to record pertinent data

Task 1.4.3: monitor the drill string / jet / coil response and analyse its output / response signals

Task 1.4.4: perform test program with autoclave system iBOGS with MOUSE

Task 1.4.5: development of an appropriate MWjet online monitoring tool



CAGE work packages & tasks:

WP 1: Preparatory studies (continued):
WP 1.5: Enhanced Radial Jet Drilling (RDE)

Task 1.5.1: desk-study of performed Radial Jet Drilling operations (Geothermal and Oil & Gas)

Task 1.5.2: analysis of cores and cuttings in VITO (Balmatt) and Wayland area

Task 1.5.3: risk analysis Enhanced Radial Jet Drilling operations

Task 1.5.4: laboratory testing of rock samples corresponding to VITO and Wayland geology

WP 1.6: Well design (Mijnwater & third party Well Engineering Partners)

Task 1.6.1: determining the optimal well location(s)

Task 1.6.2: final well design(s)

WP 2: Development of full-composite mechanical connection (HWT)

WP 2.1: Development phase

WP 2.2: HSCC mechanical connection - test phase

WP 2.3: HSCC Acceptance Program, focussed on mechanical connection

WP 3: Demonstration of shallow GE concept & new technology à Not yet started

WP 4: Management, Coordination & Dissemination



•Modeling of the impact of radial jetting on heat
output & thermal storage

• Samples selection (VITO)
• Reservoir characterization (VITO)
• Evaluation of the reservoir pre-jetting hydraulic  
characteristics (VITO)

• Jetting tests on Cretaceous and Lower Carboniferous 
samples (RDS)

• Radial Jetting Technology improvement (GZB / Fraunhofer)

Radial Jetting - Field tests preparation
(VITO, RDE, GFZ/Fraunhofer)

•Demonstration of the technologies:
• Radial drilling
• Installation of Enhanced Composite Casing
• Airlift production

• Quantification of the actual impact of the 
technologies on the thermal output

Field Tests
(RDE, Huisman)

•Techno-economical assessment of heat extraction 
and storage (based on LCoE) in the Chalk (VITO)

Techno-economical assessment
(VITO)

Workflow and collaboration between partners

7

1.Definition of the optimal field
test parameters and initial 
reservoir conditions

2.Quality control of radial jetting

Effects of the technologies 
on costs and thermal output

Effects of radial jetting on 
hydraulic properties

Flow models (VITO)

• Development of full-composite mechanical
connection ( Huisman)

• DML: Digital Mud Logging System (HWT) 
• Well design & permitting (Mijnwater)

Composite casing- Field tests preparation
(Huisman, Mijnwater)

• Feasibility of geothermal and/or HT thermal 
energy storage targeting cretaceous or Lower  
Carboniferous Formations (TMK)

• Case study parameters definition (TMK, VITO)

Case study geothermal 
in Flanders (TMK, VITO)

Techno-economic
feasibility of case 
study in Flanders
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Task 1.5.4: laboratory testing of rock samples corresponding to VITO and Herentals geology
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WP 1.6: Well design
WP 1: Preparatory studies:
WP 1.6: Well design (Mijnwater & third party Well Engineering Partners)

Task 1.6.1: determining the optimal well location(s)
Task 1.6.2: final well design(s)



CAGE
Composite casing and the Acceleration of Geothermal Energy



Mijnwater – HH3a feasible and necessary

The HH3a well and the CAGE project:
• With the current and almost-established contracts, Mijnwater will no longer 

be able to meet the demand in the relatively short term. 
• Therefore it is absolutely necessary to realize at least one additional 

geothermal well. 
• The HH3a well will be installed and completed before the end of 2021.



Mijnwater – HH3a well 

Formal name of the HH3a well according to State Supervision of Mines will be: 
HEH-GT-03
The order of the actions to be completed is as follows:
• Measure location, discuss conditions (purchase or rental contract) with 

landowner —> Full MER probably not necessary
• Permits (MER, WABO, drilling and surface installations, building permit(s) 

pump house and pump cellar, ...)
• Final well design
• Request for Quotation of Huisman GEO (turn-key?)
• Purchase Order from Mijnwater for installation HH3a



Mijnwater – HH3a well location



Mijnwater – HH3a well design (old & new)
section	1:	

section	2:

section	1

16-3/4" ±	60m	MD
steel	conductor	

13-3/8"	steel	casing

DV	collar	 ±	350m	MD

±	500m	MD

section	2	

9-5/8"	HSCC

DV	collar	 ±	660m	MD
gallery	roof

±	700m	MD

13-3/8"	steel	casing	installed	with	ECI	technology	(bleu)

9-5/8"	HSCC	installed	with	ECCI	technology	(light	green)

16-3/4"	steel	conductor	(blue)

Well	design	#2	(700m)
(enables	crane-based	ECCI	&	airlift	technology)

		loss	zone			loss	zone	



Mijnwater – HH3a well planning
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 49 50 51 52 53 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

Geological report (incl. HCRA)

Receive offers, evaluate and reward
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

1 2 3 4 5 6
1 2 3 4

Receive offers, evaluate and reward
Receive offers, evaluate and reward
Receive offers, evaluate and reward

Receive offers, evaluate and reward

1 2 3 4 5 6 7 8
1 2 3 4 5 6 7 8
1 2 3 4 5 6 7 8

location survey

Connection to backbone
Elctricity connection

R/U
Drilling

R/D

Pre-test Meeting

1 2 3 4 5 6 7 8
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 ->

1 2 3 4 5 6 7 8 9 10 11 12 13 14
1 2 3 4 5 6 7 8 9 10 11 12

1 2 3 4
1 2 3 4

1 2 3 4 5 6 7 8
1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

Planning HH3a - Mijnwater

Safety Case Drilling Rig (if applicable)
BARMM specifics (sound & air)
BARMM Well Test (If Applicable)
HSE docs - Stove Pipe (FFRP, PSSHP, REACH)
HSE docs - Drilling (FFRP, PSSHP, BOCP, REACH)
HSE docs - Well Test (if applicable)

QHSE & Legislation:
MER  aanmeldnotitie
Omgevingsvergunning
Exemption K-40 (if applicable)

Pre-spud Meeting

After Action Review (Client)
After Action Review (Suppliers - if necessary)

Mobilization & Rig-up
Drill Well (incl. well test)
Rig-down & Demobilization

Meetings:
DWOP - RA

SDE application
SODM Meeting - Project Introduction

Execution:
Location hardstand

Install stove pipe/conductor

Well test program (VITO)

Other
PvA & CAGE voorstel
CAGE approval
Geology, location & modeling study [VITO]
location negotiation & contract

     Services
Procurement Services

Program and Preparation:
Work program conductor / Stove pipe
Work program drilling (incl LCE and detailed Risk Matrix)

Acceptance 9.5/8" composite casing
Production  - 9 5/8" Composite Casing (1000m)
Production - 13 3/8" Composite Tubing (400m)

Procurement of wellhead
Procurement of liner hangers
Procurement of csg & cem. accessories

okt nov

L3 Cost Estimation (AFE)

Procurement:
Procurment plan (if applicable)
      Materials
Procurement of steel tubulars

QRA (Quantitative Risk Assessment)
L2 Cost Estimate

Detailed engineering:
Detailed design
Risk Register

2020 2021 2021

Pre-engineering:
Geological report
Concept design

Jundec Jan Feb Mar Apr MayJun Jul aug
2020 2020 2020

Jan Feb Mar Apr May sep

Spud date Deadline subsidyCurrent date



WP 2: Development of HSCC mechanical connection 
WP 2: Development of full-composite mechanical connection (HWT)
WP 2.1: Development phase
WP 2.2: HSCC mechanical connection - test phase
WP 2.3: HSCC Acceptance Program, focussed on mechanical connection à Not yet started
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WP 3 & WP 4
WP 3: Demonstration of shallow GE concept & new technology à Not yet started / in preparation

WP 4: Management, Coordination & Dissemination

Critical path                                   
Financial progress
HSE issues



CAGE-project
The CAGE-project has received funding from the European Union’s Horizon 2020 

research and innovation programme under grant agreement No 731117




