


Project Summary

 Vision meeting in February 2010

 Follow up to vision in May 2010 Follow-up to vision in May 2010

 Roadmapping workshop in July 2010

 Follow-up to workshop in August 
2010

 Final Roadmap complete in September 
20102010



Results of the Vision 
MeetingMeeting

Our vision is to provide the global geothermal 
community with the means to achieve development and 
widespread deployment of economically viable, 
innovative, and scalable technologies—including thoseinnovative, and scalable technologies including those 
involving coproducts—that will capture a significant 
portion of the low-temperature geothermal resource base 
over the next two decades.



LCOE
The first metric, levelized cost of energy (LCOE) accounts e s e c, eve ed cos o e e gy ( CO ) accou s
for costs of energy production over the lifetime of the system 
(30-year assumption). 

Number of Projects Started
The desire to spread use of geothermal energy across a larger 
geographic area should result in increased projects.

Installed Capacity
Installed capacity measures rate of power generation for the 
plantplant. 

Capacity Factor
Capacity factor paints geothermal in a favorable light asCapacity factor paints geothermal in a favorable light as 
compared to other alternative energies, where actual power 
production rates depend on sunlight availability, wind 
conditions, and weather. Geothermal energy generation, , gy g ,
however, continues during nighttime hours, in all types of 
weather, and during all seasons.



Goals of the LTCG Roadmap
 Keep the vision and goals as the 

underlying driver of the effort

 Develop a strategic line of sight

 Define specific efforts that DOE 
can focus on in partnership with 
other stakeholdersother stakeholders



Key Characteristics Of the 3 GW Future

Six Main Themes Were 
Identified by Workshop 
Participants

Educated and Engaged Public

p

g g

Citizens, investors, and lawmakers will be 
equipped with accurate data and knowledgeequipped with accurate data and knowledge 
to understand and support LTCG production 
and use.



Industry Engagement and 
Partnership

In addition to fully integrated systems, a 3 
GW future for LTCG requires engagement q g g
of and partnerships with the oil and gas 
industry and other renewable industries as 
well as a broad range of industrialwell as a broad range of industrial, 
residential, and commercial communities 
that can take advantage of widespread 
point of use generation.



Demonstration and Validation 
of Critical Advancedof Critical Advanced 
Technologies

Deployment and generation of LTCG 
power depends on industry and 
government to have demonstrated testedgovernment to have demonstrated, tested 
and validated innovative technologies that 
meet the advanced criteria (e.g. improved 
efficiency for reducing O&M costs, 
increased success rates of trial wells) 
needed to bring costs down and reduce g
risk.



Fully Integrated SystemsFully Integrated Systems

When advanced LTCG is deployed on a 
large scale, it will be integrated into the 
existing energy infrastructure forexisting energy infrastructure, for 
example, through connections to the grid 
and other industry processes (e.g. CO2

t ti CHP il d ll )sequestration, CHP, oil and gas wells).



Defined and Predictable RiskDefined and Predictable Risk

In a 3 GW future, potential geothermal 
resources are well characterized and risk 
mitigation strategies, including cost-
sharing mechanisms, are widely 
available.available.



Improved Policy and PermittingImproved Policy and Permitting 
Process

Streamlined permitting processes, financial 
incentives, and more supportive and efficient 
government operations will be in place to 
ease the financial burdens of deploying newease the financial burdens of deploying new, 
higher-risk LTCG technologies.



H P AHIGH PRIORITY ACTIONS

The scope of the LTCG Subprogram’s p p g
efforts is delimited by three areas of 
activity: 
•Advancing Technologies•Advancing Technologies 
•Fostering Deployment
•Informing Policy

The strategic action plan identifies high 
priority actions in each of these areas, p y
through which the subprogram will help 
the community reach the 3GW goal.
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lWidespread deployment of economically viable, innovative, 

and scalable technologies will capture a significant portion 
of the low-temperature geothermal resource.

LTG Subprogram Strategic Framework
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3 GW of installed low-temperature 
geothermal capacity by 2020
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Improved Policy and 
Permitting 
Processes

Defined and 
Predictable Risk

Fully Integrated 
Systems

N
S >Develop Full-Fledged Low-

Temperature Geothermal 

Advancing Technology

>Perform Techno-Economic 
Evaluations (Coproduction  Low

Fostering Deployment

>Facilitate and Streamline the 
Permitting Process

Informing Policy
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Temperature Geothermal 
Validation Facility

>Innovative Cooling Systems 
(Reduced Water Consumption)

>Conduct Subsurface Fluid Flow 
Reservoir Studies

>High-Risk Research on Energy 
Conversion

>Advanced Reservoir Simulation

Evaluations (Coproduction, Low-
Temperature, and Geopressured
Systems)

>Identify and Address Technical 
and Economic Constraints

>Develop Database/Tool-Portal 
(centralized data, tools, 
education)

>DOE Internal Collaboration 
Between Low-Temperature  

Permitting Process
>Facilitate State Laws and 

Regulations Development
>Conduct Public Education to 

Promote Geothermal Energy
>Permitting Optimization and 

Automation
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bp>Organic Ranking Cycle 

Development
>Advance Technology that 

Fosters Development
>Conduct and Industrial 

Demonstration Program

Between Low Temperature, 
Geopressure, and Oil & Gas 
Coproduction

>Gather Data to Develop National 
Database

>Estimate Resource Potential



Advancing Technology

Advancing Technology –High Priority Activities

 Develop Full‐Fledged Low‐Temperature p g p
Geothermal Validation Facility

 Innovative Cooling Systems  (Reduced Water 
Consumption)p )

 Subsurface Fluid Flow Reservoir Studies

 High‐Risk Research on Energy Conversion

 Advanced Reservoir Simulation

 Organic Ranking Cycle Development

 Advancing Technology that Fosters Developmentg gy p

 Industry Demonstration Program





Fostering Deployment

Fostering Deployment – High Priority Activities

 Perform Techno‐Economic Evaluations 
(C d ti L T t d(Coproduction, Low‐Temperature and 
Geopressured Systems

 Develop Database/Tool‐Portal  (centralized data, 
tools education)tools, education)

 DOE Internal Collaboration  Initiative Between Low‐
Temperature, Geopressure, and Oil & Gas 
Coproductionp

 Identify and Address Technical and Economic 
Constraints

 Gather Data to Develop National DatabaseGather Data  to Develop National Database

 Estimate Resource Potential





Informing Policy

Informing Policy –High Priority Activities

 Facilitate and Streamline Permitting Process

 Facilitate State Laws and Regulations 
Development

 Conduct Public Education to Promote 
Geothermal Energy

 Permitting Optimization  and Automation





Relative Impact Rating

Advance Tech Foster Deployment Inform Policy

38%
23%

38%

39%



Relative Impact Area (by activity area)
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Going forward…

Strategic Action Plan –High Priority Activities

Completed Activity Maps
(via achievement of milestones and deliverables)

A l t d I d t D l t f Ad d

   
   
   
   
O
ut
pu

ts
 

Metrics and 
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Evolving 
industry 
landscape

Achievement of 3 GW  by 2020 Vision
landscape



Goals for Next ReviewGoals for Next Review

 Review and comment on Draft 
document by visiting the DOE document by visiting the DOE 
Geothermal Website

 Provide any comments directly to 
Chris Clark - cclark@energetics.com

 Questions


