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• The earth model output for this 

presentation was generated 
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Limited. Leapfrog and all other 
Aranz Geo Limited product or 
service names are registered 
trade marks or trademarks of 
Aranz Geo Limited.

Introductions and Acknowledgements
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Why EGS?

• EGS greatly expands the number of locations that could produce 
electricity from geothermal resources

• Few places of sufficient size have all characteristics for conventional 
geothermal development and finding them can be difficult and 
expensive

• While EGS is promising, more research is needed to advance the 
technology so it can be deployed commercially
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Realizing the Full Potential of Geothermal
From Doug Hollett, SGW Keynote 2012
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International State of EGS
Shyi-Min Lu, In Press (Renewable and Sustainable Energy Reviews) 
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EGS Program Strategy
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The Geysers field Desert PeakNewberry

EGS Demonstration Portfolio
– Desert Peak, NV. First to generate 1.7 MW commercial electricity to the grid, by providing an 

additional at the existing well field. 

– The Geysers, CA. First sustained EGS project at commercial scale in the U.S., with the 
potential to produce 5MW.  

– Newberry Volcano, OR. First-of-its-kind achievement to demonstrate multiple stimulation 
zones using diverter technology within a single well.  Seismic data indicates that the 
stimulated extended 250m around wellbore.

– Raft River, ID. Thermal stimulation initiated in May 2013 complemented by full wellbore 
temperature monitoring using a Distributed Temperature Sensor array.  Stimulation activities 
throughout 2015/2016 led to successful reservoir creation- well placed into commercial 
operation in 2016

– Brady, NV. Multi-phase stimulation completed in April 2013, followed by large-volume 
stimulation in September 2013. Recently submitted final report and shutting down project
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EGS
Success

Challenges to EGS Development

Reservoir Access
New well geometries and 
concepts, optimized drilling

Reservoir Creation
Characterize local stress, zonal 
isolation, novel fracturing methods, 
increase fractured volume per well

Productivity
Increase flow rates without excessive 
pressure needs or flow localization

Sustainability
Maintain productivity with 
minimal thermal drawdown 
and water losses

Hard/Hot-rock drilling,
completion  technologies

Rotary steering

Zonal Isolation

Smart tracers

High-T sensors

Stress-field diagnostics

Cross-well monitoring

Diverter and Zonal 
Isolation Technologies

Horizontal wells

Technology Barriers                         Potential Solution Set                                 Goal   
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Intermediate Scale: EGS Collab

• Understand constitutive behaviors of 
crystalline rock masses under pressure and 
temperature;

• Improve subsurface stress measurement and 
seismic processing

• Advance predictive algorithms and assess the 
relationship and impacts on permeability 
enhancement;

• Improve coupled THMC processes in fractured 
crystalline rocks 
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EGS Collab Status

Fracture aperture prior to 
intersecting production well

• Sanford Underground Research 
Facility (SURF) in South Dakota

• Currently working at the 4850 
level in the mine

• Cored 8 testing and monitoring 
wells 

• Heavily instrumented 
• Recently completed first (of 

potentially 3) stimulation 
experiments

• Flow and tracer tests underway
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Field Scale: FORGE

DIVERSE & TRANSFORMATIONAL

WORLD-CLASS LABORATORY

SHARE, COMMUNICATE, EDUCATE

research in subsurface engineering and 
geoscience

Opportunity for the community to take 
advantage of a world-class, fully 
characterized & controlled environment

Data and findings to the broader technical and 
non-technical community
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FORGE Principles

• Gain fundamental understanding of the 
key mechanisms controlling Enhanced 
Geothermal System (EGS) success.

• Develop, test, and improve new 
technologies and techniques in an ideal 
EGS environment.

• Make integrated comparison of 
technologies and tools in a controlled 
environment.

• Rapidly disseminate technical data and 
communicate to the research 
community, developers, and other 
interested parties

Innovative

Systematic

Community 
Driven
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FORGE Timeline and Process
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Utah FORGE

• Site near Milford Utah

• Drilled, completed and tested 
exploration well to 7536 ft
– Cored two intervals within the reservoir 

section

– Performed a minifrac test

• Full suite of geophysical and image 
logs, 3D seismic survey, gravity survey

• Detailed earth and numerical models

– The geologic model footprint is 
approximately 14km by 18km

– The base geologic model covers an area 
of approximately 252 km2, with 
elevations ranging from 2700m to -
2500m 
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Utah FORGE Target Reservoir Summary

• 4.6 km3 of granitic rocks 
between 175oC and 
225oC under FORGE 
footprint and above 4 km 
depth 

• 93.71 km3 of granitic 
rocks above 175oC and 
above 4 km depth in Utah 
FORGE area, max 
estimated T = 270oC

The earth model output for this presentation was generated using Leapfrog 
Software. Copyright © Aranz Geo Limited. Leapfrog and all other Aranz Geo 
Limited product or service names are registered trade marks or trademarks of 
Aranz Geo Limited.
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Path Forward

Collab
• Experiments are on-going, 

data to become available 
soon

• Team at ARMA this week, 
strong presence at GRC in 
Reno

• PI-Tim Kneafsey at LBNL, 
tjkneafsey@lbl.gov

FORGE
• Phase 2C initiating, 

building out site 
infrastructure

• Forming an Science and 
Technical Advisory Team 
(TEAM)

• Planning workshop being 
planned

• Managing PI-Joe Moore at 
EGI, jmoore@egi.utah.edu


