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A Brief History of CHYN 

1965 : Creation of the Centre for hydrogeology – CHYN. 
 



1978-1990 : First geothermal exploration projects, expertise on hydrothermal fluids for spas. 
 
1990 - 2004 : Geothermal Group at the CHYN (Dr. F.-D. Vuataz with MSc and PhD students): 
various studies on hydrogeology and geochemistry of deep fluids. 
 
2004 - 2009 : Creation of the Centre for Geothermal Research - CREGE, association working as 
a competence centre. This Swiss network of over 60 institutions (private & public) had a core 
team of 5 persons based at the CHYN. 
 
2009 : Creation of a chair in geothermics at the CHYN and nomination of Prof. E. Schill. Since 
then, the CHYN is called  Centre for Hydrogeology and Geothermics. 
 
2010 : Creation of the Laboratory for Geothermics, c/o CHYN with 10-12 collaborators. 
 
2011 - 2112 : 1st edition of the CAS DEGEOSYS 
 
2013 - 2014 : 2nd ed. of the CAS DEEGEOSYS 
 
2014 : Start of 2 new professors in Geothermics: Steve Miller and Benoît Valley 
 
2015 : 3rd ed. of the CAS DEEGEOSYS, and … 50th anniversary of the CHYN ! 
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Education and Outreach 



That was then....and this is now 
Activities of Geothermics Group at CHYN 

• Contributions to DUG Laboratory 
• Collaborations with Mont Terri 
• Eclépens (joint with UniFR): La Sarraz natural laboratory 
• Gravity/magnetotelluric surveys (with Bundesamt für 

Energie) 
• High Performance Computing (HPC) of THMC systems 
• The newborn Lusi (Indonesia) hydrothermal system 
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Key challenge: engineering the reservoir 

• Create a sustainable heat exchanger at  
• operate for 20-40 years with no or minimal loss 

in flow temperature and in efficiency. 
• New approaches are required to enhance rock 

permeability, with optimal distribution of micro-
cracks and porosity to maximize heat exchange 
and water circulation.  

Requires improved understanding  THMC processes at play 
during reservoir developement and exploitation. 



Mont-Terri FS experiment 
Objectives: understand effective stress change impact on fault 

stability in a clay shale formation 
 
Status: First test made in June, 2015. Additional experiments 

planned for October, 2015. One PhD in CHYN-UniNe will be 
working on the project. 



Mont-Terri next phases 
Decametric scale hydrodynamic, transport 
and heat exchange experiment in 
heterogeneous aquifer 

Large scale flow pattern in 
heterogeneous limestone 
aquifers Impact of stiffness boundaries on 

the in-situ stress state in layered 
sequences and consequence for 
interface stability 

Propagation of  hydraulic fracture 
across stiffness contrast 
interfaces 

1 2 3 

4 

5 Multi-decollement level and its impact stress 
profile and thrust stability 



ISC – hydraulic fracturing plans 
• Complementary experiment to the brittle shear zone stimulation experiment: 
 How far/efficiently can we propagate hydraulic fractures (mode I) in tough crystalline rock ? 
 How does injection metrics (flow rate, volume) influence hydraulic fracture propagation ? 
 What is the aperture history (during propagation, shut-in and bleed-off) of a propagated hydraulic fracture ? 
 What is the microseismic signature of a propagating hydraulic fracture ? 
 Can we estimate hydraulic fracture area using tracers ? 
•      … 

(Kaiser et al., 2014, modified after Pine and Batchelor, 1984) 

Hydraulic 
fracturing 

Hydro- 
shearing 



Deep Well Optimization workflow 
 
(see poster Valley et. al.)  



La Sarraz natural laboratory 
Study of a fault system in an outstanding " natural 
laboratory" at the quarry of Éclépens. 
 

Key questions this study will address: 
• Are all faults in the Alpine foreland critically 

stressed ?  
• What is the influence of fluid circulation on the 

fault criticality ? 
• How does fault complexity (relays, jogs,…) 

inflences damage characterisatics and fluid 
flow? 

 … 
 
 



Recent Acquision at CHYN of „Thor“, 
GPU/MIC cluster 
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•  4 nodes 
•  each equipped with two GPU Tesla 40K cards,  
• one Intel Xeon Phi (MIC) coprocessor card,  
• two 2 CPU 10 core Intel Xeon E5-2650 
• Infiniband connection at 56 Gbits/s.  
• about 1TB RAM and 20TB storage.  



Fracture Evolution Simulated  
Entirely on GPU-Cluster 

Galvan and Miller, in prep. 



Application developed for quickly generating numerical 
mesh for geologically complex geometries 

Galvan and Miller, in prep. 



Galvan and Miller, in prep. 



Galvan and Miller, in prep. 



Galvan and Miller, in prep. 



Galvan and Miller, in prep. 



Galvan and Miller, in prep. 



Galvan and Miller, in prep. 





Implementing Automatic Mesh Refinement  

See poster of Gunnar Jansen 



Implementing Automatic Mesh Refinement  

See poster of Gunnar Jansen 



Jansen et.al., submitted 



Jansen et.al., submitted 



Jansen et.al., submitted 



Newborn Hydrothermal System (Lusi) 
 in Java, Indonesia 



At its peak Lusi spewed up to 
180,000 m³ of mud per day. 





• Geophysical Investigations 
(gravity, magnetotellurics, etc.) 

• Numerical modeling of 
hydrothermal system 

• Raman spectroscopy shows 
evidence for temperatures 
approaching 300°C at 1.2km to 
1.5 km (Mavloisin et. al., in 
prep.) 

Lusi a High Enthalpy System 



 
MERCI POUR VOTRE ATTENTION 
 
Enjoy Neuchâtel 
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