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Introduction

On December 4-5, 2024, the U.S. Department of Energy hosted a series of
Deploy Dialogue workshops at the second annual Demonstrate, Deploy,
Decarbonize conference (Deploy24) in Washington, D.C.

The Deploy Dialogues were launched as part of Deploy23 in September 2023.
Deploy Dialogues aim to provide an independent platform to further
discussions around current and potential future Pathways to Commercial
Liftoff reports and sectors, in ultimate service of accelerating deployment of
clean energy projects. The workshop brought together senior leaders from
industry, the broader ecosystem, and government to discuss barriers to and
solutions for deploying novel geothermal power solutions in the U.S. Dialogue
outputs inform DOE'’s understanding of clean energy markets and the
mechanisms by which DOE can drive project funding applications to its
offices.

This report summarizes the Deploy Dialogue session topic “Liftoff for
Geothermal: Offtake Structures to De-risking First Wells and Resource
Confirmation.” It is not a verbatim transcript, but rather a comprehensive
summary of topics and ideas discussed in the session. Dialogues were not
designed to result in consensus opinions, and none were formed during the
Dialogues.

* This report summarizes comments made by a variety of participants, and does not
reflect or imply an endorsement by DOE of any of the ideas shared within.
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Geothermal Power: Offtake
Structures to De-risking First
Wells and Resource
Confirmation

Establishing a national geothermal energy marketplace will be critical to
meeting forecasted power needs over the next three decades. By 2050,
researchers estimate that the grid will require an extra 700 to 900 gigawatts
of electric power. Researchers conclude that if liftoff can be achieved by 2035
and continue to grow over the next 15 years, geothermal energy is poised to
contribute approximately 90 gigawatts of clean power to consumers, support
diverse trades, and contribute $500-700 billion to the national economy.
Today, geothermal power purchase agreements (PPAs) are signed for
between $70 and $100 per MWh, which is 30 to 50 percent higher than the
average solar power purchase agreement. However, next-generation
geothermal technologies will permit more ubiquitous extraction and reduce
the costs to $45 per MWh by 2035.

The following barriers and proposed solutions will help guide ongoing
discussions about the profitability and long-term viability of geothermal
energy to meet future needs. Participants specifically focused on challenges
and solutions for the Exploration and Appraisal stages of the geothermal
development lifecycle, which pose the most risk to achieving liftoff. These
stages are described below:

e The Exploration Stage consists of non-drilling and drilling-light
activities to find promising sites, including the development of maps,
models, and stratigraphy wells. The estimated time and cost of this
stage is approximately 2 years and $10 million.

* This report summarizes comments made by a variety of participants, and does not
reflect or imply an endorsement by DOE of any of the ideas shared within.
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The Appraisal Stage consists of drilling activities to confirm the viability
of the resource (e.g., flow tests). The estimated time and cost of this
stage is approximately 2 years and $100 million. The lack of available
capital at this stage is currently a major inhibitor of the project
development pipeline.

Barriers

Facilitators organized participants into 5 groups, each of which brainstormed
and discussed factors that currently inhibit project development at each
stage. Afterward, each group reported their ideas, which are captured below:

Exploration

Current techniques to forecast temperature and depth requirements,
subsurface seismicity and permeability, and flow potential are
uncertain, which erodes confidence in the viability of subsurface heat
extraction.

Current economic models contain uncertainties and untested
assumptions about the profitability of geothermal production.

Risk is concentrated on one player — the developer.

Slow and opaque permitting processes increases the risk of delays and
cost overruns.

Lack of investor confidence in geothermal energy inhibits its ability to
raise capital

Prior poor site selection and/or lower-than-anticipated returns on prior
development efforts has negatively affected investor interest.

* This report summarizes comments made by a variety of participants, and does not
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Appraisal

e Increased risk compared to the Exploration stage because of increased
money needed ($1s of M vs. $100s of M)

» Excessive perceived risk (from prior industry shortcomings) due to
uncertainty over how to properly apply techniques used to forecast
temperature, stress, and permeability.

e Investors do not have sufficient certainty within their economic models
at this stage to make a large bet on a project.

e Lack of expertise and insufficient labor supply introduces volatility and
uncertainty into the development lifecycle.

e Unpredictable equipment damage and financial losses compound|the
risks to developers and investors.

e Renewable energy investors have a more predictable return in othen
generation sources, such as solar and wind.

Potential Solutions

After participants identified and discussed the above challenges for each
stage, they were again organized into groups to brainstorm and discuss
potential solutions for each. Those solutions are listed below:

Financial Risk Mitigation

e Develop a holistic insurance model and/or risk mitigation mechanism
that reduces financial risk exposure for the developer during the
exploration and appraisal stages (+/- 20% value).

« Diversify investor portfolios with multiple players (e.g., insurers,
developers, governments).

e Bundle drilling projects to spread the costs of production.

* This report summarizes comments made by a variety of participants, and does not
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Ensure non-diluted capital to fund pilot projects is available.

Key Developer Partnerships

Co-locate data centers and data sources to help validate well
successes and enhance the reliability of models.

Rapidly scale (a.k.a, hyperscale) number of companies and
confirmation wells to prove concept.

Incentivize more transparency between insurers, developers, and
service companies.

Strengthen partnerships between developers and service companies!

Leverage military contracts, government labs, and structured
partnerships to increase developers’ level of certainty about profits.

Regulations and Policy

Reform geothermal tax credits to increase investor confidence in future
profitability by incentivizing early-stage drilling.

Increase value of Power Purchase Agreements (PPAs).

Develop and implement a more flexible offtake contracting process to
reduce developer risk.

Create or more effectively leverage existing tax credits, grants, or loans
during the exploration stage.

Prolong cure periods to reduce production costs and mitigate
contractual risks.

Education and Workforce Development (EWD)

Strengthen Education and Workforce Development (EWD) programs to
reduce market volatility and cost overruns.

* This report summarizes comments made by a variety of participants, and does not
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