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Project deliverables
1. Literature study about borehole wall permeability
2. Comparison of possible drilling and grouting screen methods
3. Fully documented measurement campaigns in two different 

boreholes

Project period: 2018-06-01 – 2020-06-30



Store temperature in Bedrock…





… Threats over time



Good conditions for storage of temperature ?

Heat and power
production plant



Good conditions for storage of temperature

Geology / Permeabilty
Ground water movement
Thermal response
Drilling & testing
Etc …

…create better conditions… 



… and of course …

Property / Land Distance
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Property / Land Distance
High temp installation

system

Environment
Alternative

???

Politics

Costs…

Costs… Costs…
Costs…

… Henrik’s Problems J …



Phase 1
Test boreholes / Survey



Drilling technique

Low pressure
Mud = incompressible
Mud cake = dense

High pressure
Air = compressible
Cleaning the formation

Very High pressure
Water = incompressible
Injecting debris = dense

Inject expanding mtrl
____________
Plunsh and / or Grouting

Mud – Rotary DTH – Hammer (Air) DTH – Hammer (Water) Injection / filling



Drilling technique

Mud – Rotary DTH – Hammer (Air) DTH – Hammer (Water) Injection / filling



Test boreholes / Measurements



Thermal conductivity W/mK Temperature C



Drill cuttings



BEST IN TEST



BEST IN TEST



Phase 2
Drilling technique / after-service

Hunt for “impermeability”

BEST IN TEST



Drilling Technique

DONE !

A) DTH – Hammer (Air)

Lots of information



Comparing boreholes drilled with two different drilling techniques

A) DTH – Hammer (Air) B) DTH – Hammer (Water)

NOW !



Existing borehole (Air DTH)

New borehole

Observation well

1,4m

1,4m

2 m

2 m2 m

2 m



Video Logging for qualitative comparison of  borehole wall 
structure

https://www.youtube.com/watch?v=f3tnFHwNl8A

https://www.youtube.com/watch?v=f3tnFHwNl8A


0 m
DTS

Electric heater

Anomalies

Fiber cable
Vertical water movement identification, heat tracing



Pumping and 
pressure test

• Extracting and infiltrating water
• Infiltration at different pressure 

levels



Flow logging



Flow logg -> flow in fractures

VLT -> understanding Pressure test -> permeability vs. pressure

Pump test -> hydraulic 
conductivity and drawdown 
vs flow

Deviation measurement -> geometrical 
constrains for grouting screening

Drilling technique -> costs vs 
permeability

Impermeabl
e borehole Heat tracing -> vertical water flow



Drilling Technique

A) DTH – Hammer (Air) B) DTH – Hammer (Water) C) Injection / filling

SOON !



Drilling Technique

- Borehole wall permeabillity

A) DTH – Hammer (Air) B) DTH – Hammer (Water) C) Injection / filling

EVALUATE !



NEED OF GROUTING SCREEN ?

Create boundaries / walls or             Create impermeable boreholes

Dense and no flow formation Cracks / Permeability / Groundwater movement



Thank you!
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