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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 (e.g., investors, off-takers, utilities), and
government (e.g., DOE, broader interagency, and state, local, and Tribal
groups) to explore avenues for maximizing the value of existing nuclear sites
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 topics “Pathways to
Commercial Liftoff for Advanced Nuclear: Improvements that Maximize the
Value of Existing Nuclear Sites.” It is not a verbatim transcript, but rather a
summary of topics and ideas discussed in the sessions. 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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Improvements that
Maximize the Value of
Existing Nuclear Sites

The deployment of nuclear technologies is crucial for a sustainable and
reliable power system. However, building new nuclear has challenges,
including high upfront capital costs and the need for innovative market
mechanisms to ensure financial viability.

Power Uprates and Life Extension

The process of increasing the maximum power level at which a commercial
nuclear power plant may operate is called a power uprate. For years, US
nuclear reactors have been able to increase capacity using this process.

Many people are reportedly underestimating the potential of power uprates.
There are ~5 GW of power from existing reactors that need to be fast-tracked
by 2030. Individual data from 5-6 operators and a short paper from NEI
indicate different tiers of uprate potential. The addition of IRP tax benefits and
the willingness of large power users to pay a premium may unlock new tiers
of uprates not previously considered economic. A more detailed analysis may
be required to determine the full potential.

Variance between units and plants means extrapolating uprate values is
complex. To ensure 80 years of operations, there are more costs than just the
direct cost of uprates to the reactor units (e.g., replacing expensive
equipment like steam generators).

The definition of “additional” megawatts in nuclear has additional
considerations. Power uprates are recognized as additive. When extending
the life of existing units scheduled to be decommissioned, the additional
lifespan years of the reactor could also be considered additive. Bundling
together subsequent license renewals, power uprates, and new build could be
a helpful tool for ensuring investment and additionality.

* 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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Life extension value metrics: There is a need to generate value metrics
on the extensions. An “additional gigawatt” is not defined consistently
across different companies; this definition may include new assets on
the grid, existing assets acquired, or uprated units.

Challenges and Opportunities for New Build

Deploying new nuclear will require new approaches and creative business
models. A few specific items were highlighted.

Sequencing of construction, licensing and financing: Logistics and
order of operations around licensing and timing for construction are
complex, which can draw out the process for derisking new assets or
adding assets to the grid. For LPO financed projects, a major concern is
timing of approvals (e.g., NEPA) and when loan draws can occur.
Structuring roles Addressing maintenance when a change of
ownership occurs is unclear, including who is first in operation and who
collects tax credits and when. The asset owner can also be different
than the asset operator. This complexity is still to be addressed as new
nuclear development evolves.

Leveraging existing nuclear sites: new build nuclear can benefit from
existing plants both in siting and in bundling. Studies from the National
Labs have identified a significant number of existing nuclear sites that
can host new reactors. This would leverage existing site costs making
new nuclear more economic than greenfield. There is also an
opportunity to create a bundled product for large offtakers by
combining uprates and life extensions with new nuclear in a way that
lowers the average price, creates additional nuclear output sooner, and
derisks the new nuclear.

Nuclear has historically been undervalued. Despite nuclear providing half of
carbon-free electricity, public opinions on the industry remain largely
unsupportive. Many plants were decommissioned because stakeholders and
energy markets did not appropriately value their attributes.

Education and outreach: The fundamental understanding of the value
of nuclear among stakeholders and the general public needs additional
work. There are several misconceptions about the “premium” cost of
nuclear. The carbon tax or carbon cost, effects of life extension, and

* 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.



actual grid needs of stakeholders are unclear. Industry needs to clarify
the benefits of tax credits and address the concerns about the financial
viability of power upgrades. There is a need for a more integrated story
about the benefits of the IRA and how it enables projects that wouldn't
be viable on their own.

e For example, Amazon’s purchase of the Susquehanna facility helped
extend the life of a unit that could have otherwise faced shut down
and this extension could be considered in carbon accounting. Saving
assets from shutting down prevents the massive financial burden
incurred when bringing units back online or building new ones.

In the last year and a half, the nuclear industry has experienced a paradigm
shift with the massive increase in energy demands and valuing of clean
energy from the tech industry. The tech industry is now a major driver of
growth in the nuclear sector, both as a consumer of energy and as a source
of funding.

LPO, Tax Credits, and other IRA Benefits

Nuclear has massive capital costs in comparison to many other clean energy
technologies. This has been a major barrier to growth in the industry until the
last few years where the Inflation Reduction Act (IRA) has given nuclear the
opportunity to expand for the first time in decades. There are multiple routes
for funding through tax credits and LPO, but there is a lot of confusion among
industry on when to apply or even which funding routes are more economical.

o ROl benefits between Production Tax Credit (PTC) and Investment Tax
Credit (ITC) are confusing.

o ITC normalization calculations have been ongoing for over a
decade.

o The solar industry has developed experience in taking advantage
of tax credits and nuclear industry needs to learn.

o Itis prohibitive for new builds more than for uprates.
What costs qualify and on what timeline unclear not clear to the
industry, making it difficult to determine what constitutes a
qualified project expenditure.

* 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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New Nuclear at Existing Sites

Two recent studies (by Idaho National Laboratory, Oak Ridge National
Laboratory, and Argonne National Laboratory) identified up to 95GW of new
nuclear capacity available at existing nuclear sites. However, these are
desktop reviews and more extensive site-specific work will be required to
evaluate the potential capacity.

* 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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