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Challenges and Prospects of HydroPower and 

Deep Geothermal Electricity Production in Switzerland

10 - 11 September 2015
Université de Neuchâtel, Faculté des Sciences

The SCCER-SoE in brief
The Swiss Competence Center for Energy Research 
– Supply of Electricity (SCCER-SoE) is one of eight  
research centers established by the Federal Coun-
cil to support the Swiss Energy Strategy 2050.

The SCCER-SoE focuses on sustainable and effec- 
tive research in the fields of GeoEnergy and Hydro- 
Power. It establishes new professorships and re- 
search positions, builds new technology platforms 
and  laboratories, and implements pilot programs  
for future technologies.

The center is organized as a national network of 
23 industrial and academic institutions distributed 
across Switzerland.

The second SCCER-SoE Annual Conference will be held at the University of Neuchâtel on the occasion of the 
50th anniversary of its Centre for Hydrogeology and Geothermics (CHYN). The first day will be devoted to Hydro- 
Power, the second to GeoEnergy.

In the morning, highlights of ongoing SCCER-SoE projects and prospects of future research will be presented. 
During both days, poster sessions will offer detailed project insights. In the afternoon, key representatives from 
politics, industry, and federal offices will illustrate their views on the future of HydroPower and GeoEnergy in 
Switzerland. 
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Markus Häring, 11. Sept. 2015

FORGE = Frontier Observatory for Research in Geothermal Energy



US DOE Geothermal Office (GTO) funded projects

• 4 DOE Geothermal Programs: 
1. Enhanced Geothermal Systems 

2. Hydrothermal 

3. Low-Temperature & Coproduced Resources 

4. System Analysis 

• Approx 150 individual research projects  

• Annual Review by independent experts
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EGS Program Manager: Lauren Boyd
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Why FORGE?

Opportunity Space 
• Heat is present almost everywhere at depth 
• Potential resource is estimated to be on the order of 100+ GWe (USGS) 

* Figures from The Role of Research & Development in Strengthening American’s Innovation Economy, 2014 
Joint Economic Committee | Democrats
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Foundational EGS Projects

Critical Needs:   

• Characterization of  local stress, 
chemical potential, and thermal 
pathways 

• Achieving sufficient productivity (and 
stimulated volume) for commercial EGS 
power generation 

Path Forward: 

• Remaining gaps are the foundation of the 
EGS portfolio 

• Most technology needs are evolutionary- 
not revolutionary! 
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• Well characterized, with high temperatures in the target formation in the 
range  of 175-225 °C 

• Moderate permeability of order 10-16 m2, below the limit that typically 
supports natural hydrothermal systems 

• Target formation between 1.5-4 km depth, to avoid excessive costs 
associated with the drilling of new wells while attaining stress and 
temperature characteristics that are suitable to EGS and advancement of 
new technologies 

• Must not be within an operational hydrothermal field 
• Does not stimulate or circulate fluids through overlying sedimentary 

units, if applicable 

Other site selection considerations included: 
• Owner/lease holder commitment to the project 
• Environmental review and regulatory permitting 
• Available infrastructure necessary for carrying out the operation of FORGE

FORGE Site Criteria
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EGS Demonstration Portfolio 
Core Area Results 

Performer Project Site Site Information Status Funding

Ormat Technologies Inc. Desert Peak, NV Adjacent to existing hydrothermal development 
Successful stimulation completed  
- 1.7 MW additional capacity 
added

$ 4.3 M

Geysers Power Company, LLC The Geysers, CA Reopen two existing wells to deepen for injection and 
stimulation in inactive part of field

Successful stimulation completed 
– 5 MW equivalent created $ 6.2 M

University of Utah  Raft River, ID Improve the performance of the existing Raft River 
geothermal field

Successful Stimulation underway 
– injectivity increasing daily $ 8.9 M

AltaRock Energy Inc. Newberry Volcano, OR High potential in an area without existing geothermal 
development

Successful stimulation completed 
– multiple zones stimulated $ 21.4 M

Ormat Technologies Inc. Bradys Hot Springs, NV Improve the performance of the existing Brady’s 
geothermal field

Initial stimulation  complete & 
long term strategy under 
development

$ 3.4 M

The Geysers, CA
Well head 
Newberry, OR Newberry, ORDesert Peak, NV
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FOA Structure 
Multi-phased Approach 

Negotiations with FIVE 
 Phase 1 teams underway

FOA = Funding Opportunity Announcements
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Selected Teams  
Broad Collaboration & Data Rich Sites



EGS Snake River Plain, Idaho
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FY16 PROGRAMS OF INTEREST 
 

For more information, please contact: 
John K. “Jack” McIver, Vice President for Research and Economic Development 
vpresearch@uidaho.edu | 208.885.6689 | www.uidaho.edu/research/federal-relations 

U.S. Geological Survey has estimated that there is potentially up to 92,000 megawatts of enhanced 
geothermal electric production capacity within the state of Idaho.  

Of particular interest are the resources of the Eastern Snake River Plain, where INL is located, which 
was formed over geologic time by volcanic activity associated with the relative movement of the 
Yellowstone Hot Spot across the state of Idaho. Today the area is characterized by high heat flows and 
elevated subsurface temperature, abundant water, and extensive infrastructure. These characteristics, 
coupled with the long history of leadership in geothermal research by INL and the CAES Idaho 
universities, make the INL the ideal location for an EGS Field Laboratory.  Lead by the INL and in 

collaboration with CAES and other partners, a Phase 1 Site Selection proposal has been submitted to 
DOE for FORGE. 

In collaboration with industry partners, the EGS Field Laboratory will enable at-scale field testing of 
new subsurface methods and surface engineering technologies. CAES will serve this Field Laboratory, 
providing the research and computation infrastructure necessary to evaluate the effectiveness of new 
methods and technologies. The EGS Field Laboratory would be operated for the benefit of DOE and the 
nation by INL and its CAES collaborating universities, and it is estimated to be operational for five to 
seven years at an approximate cost of $120 million.  

Establishing DOE’s EGS Field Laboratory on the Snake River Plain will once again position Idaho to lead 
technical advances in geothermal energy and bring the science firmly into the 21st century. Idaho has 
significant untapped geothermal resources that could bring additional revenues and employment to the 
state.  

 

Request: Support funding for the full implementation of FORGE and the establishment of an EGS Field 
Laboratory on the Snake River Plain. 

Account: Account: Energy and Water; DOE; EERE 

Lead: Idaho National Laboratory

Snake River Geothermal Consortium:  

National Renewable Energy Laboratory,  
Lawrence Livermore National Laboratory,  
Universities of Idaho, Oklahoma, and Wyoming,  
Idaho State University,  
Boise State University,  
Energy & Geoscience Institute at the University of Utah,  
Geothermal Resources Group Inc.,  
Baker Hughes,  
U.S. Geothermal Inc.,  
Mink GeoHydro Inc.,  
Campbell Scientific,  
U.S. Geological Survey,  
Idaho Geological Survey 
Idaho Department of Water Resources.



EGS Newberry Volcano, Oregon
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Lead: Pacific Northwest National Laboratories
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Accomplishments, Results and Progress 

Phase 2.2 was successful in its goal to repair and re-
stimulate NWG 55-29.  Phase 2.2 accomplishments 
include: 
• Casing was repaired by running 95/8in casing tie-back inside to 

the 133/8in casing and cementing up the PAS line to block off 
the hole and .  

• Set perforated liner to the bottom of the hole to prevent 
possibility of hole collapse. 

• Successfully stimulated well, including conducting two 
perforation shots to notch formation.  

• Proved viability of  new diverter material – blocked off an 
existing zone so that a new zone became stimulated. 

• Implemented lessons-learned from the 2012 stimulation to 
streamline stimulation operations. Phase 2.2 stimulation effort 
had far less down-time than the 2012 stimulation; 

 
 

Key Partners:  

Oregon State University 
AltaRock Energy, Inc.



EGS Fallon, Nevada
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Lead: Sandia National Laboratories

Key Partners:  

Lawrence Berkeley National Laboratory,  
U.S. Geological Survey,  
University of Nevada-Reno,  
GeothermEx/Schlumberger,  
U.S. Navy,  
Ormat Technologies Inc.,  
Itasca Consulting Group
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• Bradys Hot Springs located ~30km 
Northeast Fernley, NV. 

• 15-12 ST-1 encountered low perm. but 
high temp. (~ 400°F) 

• Geology potentially amenable to EGS 
stimulation 

• Adjacent core hole BCH-3 found higher 
perm.; good core recovery 
 

Scientific/Technical Approach:  
Bradys Overview 

Strike Parallel View 

Selected faults from 3D 
model 

Production 
Wells 15-12 

Active 
Producers 

Well 15-12 ST-1 

40 km SW of Brady Hots Springs 

source: Ormat Nevada Inc.

1 | PoroTomo  Feigl, Cardiff, Fratta, Thurber,  Wang University of Wisconsin-Madison 

Public Service of Colorado Ponnequin Wind Farm 

Geothermal Technologies Office 2015 Peer Review 

PoroTomo 
Kurt Feigl 
University of Wisconsin 
 
 Track 4 EGS2 
 

Project Officer:  Bill Vandermeer 
Total Project Funding:  $2,319,973 (Govt. Share to UW)  
May 12, 2015 

This presentation does not contain any proprietary 
confidential, or otherwise restricted information. 

Poroelastic Tomography 
by Adjoint Inverse 
Modeling of Data from 
Seismology,  
Geodesy, and 
Hydrology 
inverse modeling: 
 adjoint 
 Bayesian 
Key Idea:  Highly permeable 
conduits along faults channel 
fluids from shallow aquifers 
to the deep geothermal 
reservoir tapped by the 
production wells. 

Brady’s Hot Springs, 
Nevada  

Kurt L. Feigl1 (PI) 
John Akerly 4 
S. Tabrez Ali 1 
Michael Cardiff  1  
Athena Chalari 6 
Thomas Coleman 6 
Nicholas C. Davatzes 7 
William Foxall 2  
Dante Fratta 1 
Joe Greer 6 
Corné Kreemer 5 
Neal E. Lord 1 
Janice Lopeman 4 
Eric Matzel 3 
Robert J. Mellors 3 
Michael Mondanos 6 
Christina Morency 3 
Peter E. Sobol 1   
Paul Spielman 4 
Clifford Thurber 1 
W. Trainor-Guitton 3 
Herbert F. Wang 1 

Xiangfang Zeng 1 

1. U. Wisconsin-Madison (prime) 
2. Berkeley N.L. 
3. Livermore N.L. 
4. Ormat Technologies, Inc. 
5. U. Nevada-Reno 
6. Silixa Ltd. 
7. Temple U.  

Geological cross-section

km 



EGS Coso, California
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Lead: Sandia National Laboratories

Key Partners:  

Lawrence Berkeley National Laboratory,  
U.S. Geological Survey,  
University of Nevada-Reno,  
GeothermEx/Schlumberger,  
U.S. Navy,  
Coso Operating Company LLC,  
Itasca Consulting Group



EGS Milford, Utah
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Lead: University of Utah

Key Partners:  

Utah Geological Survey,  
Murphy-Brown LLC,  
Idaho National Laboratory,  
Temple University,  
Geothermal Resources Group Inc.,  
U.S. Geological Survey

Thermo No. 1 at Milford: 10 MW Binary geothermal power plan
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Topic Metric Technology Pathway Metric Description

Characterize Risk Reduction Identify Natural Fractures and 
Flow Paths

Spatial resolution and 
ability to predict a priori 
reservoir performance

Develop precision geophysical methods, 
validated play books, and improved tools 
for subsurface.

Create Reservoir 
Performance

Create New Fractures and Flow 
Paths

Fractured rock volume ability 
to predict a priori reservoir 

performance

Develop techniques to maximize heat 
extraction from a given volume of 
reservoir rock with a minimum of 
boreholes.

Create/Operate Reservoir 
Performance Monitor Flow Paths Enthalpy and/or fractured 

rock volume

Develop ability to more accurately 
monitor and control flow paths in the 
reservoir.

Create/Operate Reservoir 
Performance Zonal Isolation Enthalpy and/or fractured 

rock volume

Demonstrate the ability to isolate sections 
of the wellbore and reservoir.

Operate Reservoir 
Performance Manage Fractures and Flow Paths Thermal drawdown and 

reservoir sustainability 

Develop the ability to manage EGS 
reservoirs improving reservoir lifetime 
and productivity.

All RR and RP Drilling ROP/Costs

Develop next generation rock reduction, 
drilling and well completion technologies.

All RR and RP Modeling
Ability to predict a priori and 
manage in real time reservoir 

performance

Develop robust, capable, and validated 
models of the subsurface.

All RR and RP Tools T/P limits, sensitivity and 
durability

Develop tools that can withstand hostile 
EGS environments.

EGS Technology Pathway Metrics 
Measuring R&D Progress


