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Demonstration of Soft Stimulation Treatments
of Geothermal Reservoirs

Task 4.4: Simulation of the coupled processes

opera�onal

Demonstra�on Sites

par�cipa�ng countries

fall back op�on

planned

stopped

Soultz-sous-Forêts, FRA
Ri�ershoffen, FRA

Haute-Sorne, CHE

Westland, NLD
Middenmeer, NLD Groß Schönebeck, DEU

Klaipėda, LTU

Pohang, KOR

Mezőberény, HUN
Bedre�o, CHE

Geldinganes 
(ISL)

39
 m

m

25.4 mm

Vydmantai-1 Palanga-318 Mezobereny

Depth 954.6 m 981 m 1500 m

Reactive phase Dolomite Dolomite Calcite

Dissolved volume 0.16 ml 0.09 ml 0.022 ml

Stimulation fluid 0.8 mol/L CO2 + 
1 mol/L brine

0.8 mol/L CO2 + 
1 mol/L brine

10 mmol/L HCL + 
80 mmol/L brine

Injection time 270 h 455 h 250 h

Injection rate 1-2 ml/min 0.01 ml/min 0.01 ml/min

Initial porosity 21.9% 8.76% 9.39%

Final porosity 23.2% 9.73% 9.71%

Initial permeability 356 mD 12 µD 1.72 µD

Final permeability 139 mD 83 µD 1.68 µD

| reservoir characterisation by reactive �ow through experiments

| Impact of a partly sealed fault on hydraulic properties of a granite reservoir

Guido Blöcher1,2, Cees Willems2, Jin Ma3, Kong Xiang-Zhao3, Mauro Cacace1, Jean Schmittbuhl4

1 GFZ German Research Centre for Geosciences, Potsdam, Germany
2 School of Engineering, University of Glasgow, Scotland

3 Department of Earth Sciences, ETH Zurich, Swiss
4 EOST-IPGS, Université de Strasbourg/CNRS, Strasbourg, France

| geothermal sites under investigation | laboratory experiments
• gas pycnometer (Micromeri�cs AccuPyc II 1340) with helium
• Pore Size Distribu�on (PSD) by employing mercury intrusion porosimetry
• reac�ve flow through experiments

• Klaipėda, LTU
• Westland, NLD
• Soultz-sous-Forêts, FRA
• Mezőberény, HUN

| numerical simulation
• Klaipėda, LTU: TH model of the geothermal system (canceled)
• Westland, NLD: THM model of the natural state (canceled)
• Soultz-sous-Forêts, FRA: HM(C) model of a partly sealed fault
• Mezőberény, HUN: H(C) model of the doublet system

The success of a chemical treat-
ment to increase the permeability 
of a partly sealed fault strongly de-
pends on the degree of sealing. If 
flow paths are open in all direc-
�ons, a chemical treatment will 
have minor impact. If anisotropic 
flow behaviour is observed (a di-
rec�onal percola�on threshold 
exists), a chemical treatment could 
have major impact.

| Simulation of heterogeneous geothermal reservoirs

Results
• Flow pa�ern strongly influenced by porosity and permeability distribu�on
• Injec�on/produc�on mainly in/from areas of high conduc�ve layers
Poten�al
• Es�ma�on of well performance in heterogeneous reservoirs
• Evalua�on of doublet performance change due to chemical s�mula�on
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The acid s�mula�on on M1-1500 bring no increase in its permeability as 
one would expect. This might be because of the short-dura�on experi-
ment (~250 hours). In contrast, the poten�al compac�on and the release 
of fines par�cle might have caused the decrease in permeability.


