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Project deliverables

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
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Store temperature in Bedrock...
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... Threats over time
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Good conditions for storage of temperature ?

Heat and power
production plant




- BENGT
|| Geobatteri DAHLGREN

Good conditions for storage of temperature

X

Geology / Permeabilty
Ground water movement
Thermal response
Drilling & testing

Etc ...

...create better conditions...
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... and of course ...
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Phase 1
Test boreholes / Survey
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Drilling technique
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Low pressure High pressure Very High pressure Inject expanding mtrl
Mud = incompressible Air = compressible Water = incompressible
Mud cake = dense Cleaning the formation Injecting debris = dense Plunsh and / or Grouting

Mud - Rotary DTH — Hammer (Air) DTH — Hammer (Water) Injection / filling
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Mud - Rotary
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Drilling technique
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DTH — Hammer (Air) DTH — Hammer (Water) Injection / filling
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Test boreholes / Measurements
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Drill cuttings
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Expanderlock

ROX Ringborrkrona.
Cemetering och nitning

Bergborrning 7115 mm”™
(Bottendimension 112,7 mm)

| Geobatteri'

BRUNNSRITNING FOR: Brunn 5 — Hagen Distorp, Linkoping

Geologisk Kartering:
0-05m Jord, sand
05-45m Sandig, grusig maorin
45-42m Rid grasit
Nigot vattrat vid 40-42 m
42-T6m Gird granit
T6-136m Risd grasit
136 - 300 m Ridgrd granit
Djup / Flinde i Konduklivitet
" I'min uSiem
79 1 sh
103 1-2 434
151 15 629
183 15 664
204 25 647
267 25 650
300 25 621
Anmirkningar:
1} Alla djup anges i forhdllande till omgivande markyta
2} Uppmitt vattenfldde vid uppfodring med blisning 25 Umin.
31 GVY efier avslutad boerning var 3.0 m.umy, matt 7 dygn.
41 Geobogisk sane dvrig dats dr (Geesklad | denns presentation
Al presenterad informatica dr beddend | file utav
baroperatéeen. For mer detaljerad data kontakta HP B
51 Prostagning ulford var 3:¢ meter,
6)  Borming uetoed 200 7-10-30 11l 201 7-10-31

Tekniska Verken GPSIRT 90 x: 6480274 y: 1492054
Bengt Dahlgren
Datumc 20171102 Beskrivning:Bergborvad brana
A) Foderdrs-boemning dim 139.7 x 5.0 mm ull
Uppford:  Palrik Fernbrant averpdng och ner i Gast berg. Dirvlter
HP B war AB 2 och nining av borrska
B) Berghy ing i d ion "115 mm" ull TD.
Filtansv:  Jonas Jansson C) B g avslutades med blasning och 13
Stures Brunns- av boerhiket

bonmngar
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Phase 2

Drilling technique / after-service
Hunt for “impermeability”

i 2|
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Drilling Technique

A) DTH — Hammer (Air)

=L

Lots of information



- BENGT
|| Geobatteri DAHLGREN

Comparing boreholes drilled with two different drilling techniques

A) DTH — Hammer (Air) B) DTH — Hammer (Water)
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® New borehole

® Existing borehole (Air DTH)
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Video Logging for qualitative comparison of borehole wall
structure

https://www.youtube.com/watch?v=f3tnFHWNISA



https://www.youtube.com/watch?v=f3tnFHwNl8A
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Vertical water movement identification, heat tracing

Fiber cable

Om —

® 10,45-10,50 m10,40-10,45
® 10,35-10,40 m™10,30-10,35
® 10,25-10,30 = 10,20-10,25
®» 10,15-10,20 = 10,10-10,15
¥ 10,05-10,10 10,00-10,05
9,95-10,00 9,90-9,95

9,85-9,90 9,80-9,85
9,75-9,80 9,70-9,75
9,65-9,70 9,60-9,65
9,55-9,60 9,50-9,55
kg I =l
=~ | [ < e 9,25-9,30 9,20-925
VALALBRE RCOYRL LA )
‘ %9,15920  ®9,10-9,15
\ %9,05910  ®9,00-9,05
67,2 m/tim  m895900  ®890-895
Ay #885890  w8380-885
AR : Y #875880  w870-875
N, "\ ——— Pt NI ‘ i e AL PR 8,65-8,70 8,60-8,65
\ Lo | ey ~ NI AR YN 8,55-8,60 8,50-8,55
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e 7 £ Z : 825830  m820-825
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Pumping and
oressure test

* Extracting and infiltrating water

* Infiltration at different pressure
levels
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Flow logg -> flow in fractures

I

Pressure test -> permeability vs. pressure
"

VLT -> understanding

™~

Impermeabl

: borehol < Heat tracing -> vertical water flow
Pump test -> hydraulic = SOIENCIE 8

conductivity and drawdown
vs flow

-

/ Drilling technique -> costs vs

Deviation measurement -> geometrical permeability

constrains for grouting screening
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Drilling Technique

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

=R
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Drilling Technique

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

=R

- Borehole wall permeabillity



Dense and no flow formation
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NEED OF GROUTING SCREEN ?

Cracks / Permeability / Groundwater movement

Create boundaries / walls

or

af.

Create impermeable boreholes

BENGT
DAHLGREN
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Thank you!

Tony Jernstrom, Geobatteri AB
José Acuna, Bengt Dahlgren AB



