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KEY TAKEAWAYS

Historically, nuclear power has expo-
nentially increased the U.S. military’s
capabilities, and promising advances have
renewed interest in expanding its use.

The Pele Program is a good exam-

ple of what taxpayer-funded R&D for
nuclear innovation should look like, and
differs markedly from previous govern-
ment initiatives.

The U.S. government should support the

Pele Program as a military program that

focuses on addressing strategic capabili-
ties and battlefield objectives.

ith few exceptions, the nuclear energy

policy proposals of the past several years

can be characterized by a flawed philoso-
phy whereby the U.S. taxpayer has the responsibility
to support research, development, demonstration,
commercialization, and continued operation of
nuclear power plants and advanced reactor technol-
ogies. It is a welcome opportunity, then, to highlight
a federal program that appropriately dedicates
taxpayer resources to nuclear research and devel-
opment (R&D).

The Department of Defense’s Strategic Capability
Office (SCO) recently announced nearly $40 mil-
lion for R&D of a nuclear micro-reactor, dubbed the
Pele Program. The Pele Program has a clear military
application and potential to advance Department of
Defense capabilities. Time will tell whether it will
succeed in a cost-effective way; however, the Pele
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Program is on an early strong footing to do so and provides a strong model
for Congress for future federal R&D.

The Pele Program

Historically, nuclear power has exponentially increased the military’s
capabilities. Famously, the Manhattan Project, and later the Navy’s
nuclear propulsion program for surface ships and submarines, intro-
duced paradigm-shifting capabilities to military operations, and their
success gave rise to the commercial civilian nuclear industry. Military
applications of nuclear power have not always been successful. (For
example, the Army’s portable ML-1 nuclear reactor in the 1960s proved
to be costly and unreliable.”) However, promising advances in nuclear
technology have renewed interest to expand the use of nuclear reactors
in the military.?

Among these interests is the SCO’s Pele Program, which recently took sig-
nificant steps to advance nuclear micro-reactor technology. In March 2020,
the SCO initiated an environmental impact statement and announced $39.7
million in awards to three companies to design a micro-reactor prototype,
with the potential for one to progress to a second phase for construction.
The program forecasts an aggressive timeline of roughly four years, and
will be conducted in collaboration with the Department of Energy and the
Nuclear Regulatory Commission (NRC).

A successful nuclear micro-reactor design must meet clear operational
requirements: It must have a capacity of 1 megawatt to 10 megawatts; be
transportable by truck, ship, and aircraft; install in fewer than 72 hours;
pose no net increase in safety; not contribute to nuclear proliferation; be
able to be shut down for removal in fewer than seven days; and use high-as-
say low enriched uranium (HALEU).?

Powering the Current and Future U.S. Military

The Pele Program must be viewed in the context of the National Defense
Strategy.* Preparing the military to face advanced peer threats will require
setting new priorities for the Defense Department and divesting from other
previous efforts. Lawmakers need to explain to the American people how
taxpayer dollars are being allocated to the right priorities, and to hold the
executive branch accountable for implementing the strategy. The Pele Pro-
gram has clear potential to provide an innovative energy capability that can
serve as a force multiplier.
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The Defense Department currently relies largely on diesel-powered gen-
erators to fuel forward and remote operating bases, which require complex
logistical supply tails and storage that become easy targets for adversaries.®
Many permanent military installations connect to the United States’ or a
host nation’s electrical grid, which leaves the installation susceptible to grid
interruptions.® Nuclear micro-reactors as proposed in the Pele Program
could provide the military with options to independently power forward
and remote operating bases or military installations, while also freeing up
fuel supply and decreasing the logistical footprint for tactical vehicles and
aircraft.” Making operations self-sustaining for long periods of time with
reliable, energy-dense micro-reactors could also provide the military with
greater flexibility and independence to operate in a wide range of locations.

Moreover, the Defense Department is developing a next generation of
weapons systems that will require dense sources of power as force capa-
bilities become more digital and energy intensive. As summarized by the
Defense Science Board’s 2016 task force report, “Energy intensive capabil-
ities are under development for which there is no parallel development for
power sources.”® Given the high-energy density of nuclear fuel, micro-re-
actors could provide solutions for powering directed-energy weapons,
railguns, unmanned drones, or homeland missile-defense radars in remote
locations like the Kwajalein Atoll, Guam, or Alaska.’

Deploying micro-reactors is not without challenges. The operational
requirements for a safe and deployable reactor that can withstand attack are
themselves challenging. In addition, while sufficient existing resources are
available to produce HALEU for the Pele pilot program, the Defense Depart-
ment will need a long-term source for unobligated HALEU* should it decide
to pursue extensive micro-reactor deployment. The services would also
need to rebuild expertise and provide training to micro-reactor operators.
Finally, the United States would need to determine diplomatic, regulatory,
and transport requirements to place micro-reactors in foreign nations.

Previous task force studies have anticipated challenges, and the Pele Pro-
gram reflects acknowledgment to accommodate some of them. For instance,
a pilot reactor must employ improvements being developed for advanced
reactors, including automatic shutdown, passive safety and defense, and
tri-structural isotropic fuel' to contain radiation in the event of a melt-
down.!? Opponents may argue that micro-reactors present dangerous new
targets for adversaries," but the threat of targeting a hardened, perhaps even
underground, reactor must be weighed against the current challenges and
costs of protecting vulnerable logistical tails for diesel and oil fuel supplies.
While the U.S. government faces hurdles to operationalize micro-reactors
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long-term, these hurdles should not deter funding and support for the Pele
Program to explore this concept.

Productive Model for Congress

The Pele Program is a good example of what taxpayer-funded R&D for
nuclear innovation should look like, and contrasts markedly with previous
initiatives in Congress and by previous Administrations. First, rather than
an end in itself, micro-reactor innovation has a clear objective to be a force
multiplier to support complex military operations."* While the question
remains whether micro-reactors can deliver, years of study and analysis
demonstrate a sufficient case to test. This approach differs qualitatively
from, for example, the Obama Administration’s Great Green Fleet and
related biofuel initiatives. These programs were intended to reduce military
greenhouse gas emissions, at best a tertiary, if not irrelevant, objective for
the military that distracted from the development of strategic capabilities.’
A clear mission need is essential to long-term success of a program.

Second, measured taxpayer support for the Pele Program is justified. Its mission
supports a constitutionally appropriate federal function to provide for defense,
which taxpayers should pay for as beneficiaries of that mission. In contrast,
Congress has passed many programs to subsidize civilian reactor technology
research and commerecialization, which chiefly or entirely benefits a handful of
private companies.’ The Trump Administration’s attempt to subsidize electricity
in the mid-Atlantic region by using federal emergency powers was similarly
problematic, though ultimately rejected.” Instead, taxpayer-funded R&D should
meet a public need or create benefits for the general public health or welfare.

Finally, the government is the direct, self-interested customer of the Pele
Program. Federally directed nuclear innovation has largely failed where
the government tries to play market investor, leading to a predictable path
of failure.’® The political landscape, nuclear sector, and broader energy
market are far more dynamic and unpredictable than any government plan
to jump-start the private sector.”” By contrast, federally funded research,
development, and deployment of nuclear innovation for the government
has produced successful outcomes, such as early nuclear enrichment tech-
nology and naval and spacecraft reactors.

Recommendations for the U.S. Government

1. Congress and the Administration should support the Pele Pro-
gram as a military program. While the program will likely produce
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spin-off applications for the civilian commercial industry (the NRC’s
involvement acknowledges that possibility), the objective should
never be inverted to subsidize private-sector desires. The Pele Pro-
gram should not serve as a domestic stimulus program. Rather, the
program must remain focused on addressing strategic capabilities and
battlefield objectives. Accordingly, appropriations for this program
should remain with the Defense Department, and not move to Energy
and Water appropriations.

2. The Defense Department must not hide or camouflage the costs
of the program. Acquiring defense assets often does require paying a
premium; however, cost is not an irrelevant factor in advancing stra-
tegic capabilities. Micro-reactors will provide little use to the military
if they are cost-prohibitive, and hiding costs will only create political
rejection of the program.

3. The Administration must strategically promote the Pele Pro-
gram to Congress and the public as it progresses. Any nuclear
program provokes political opposition, but given its safety goals and
strategic use, Pele should not be one of them. While nuclear oppo-
nents may characterize the program as dangerous, the Administration
should promote the program for what it is: a pilot to explore long-term
strategic uses of nuclear micro-reactors developed based on strict
safety requirements.

4. Congress must address nuclear waste disposal needs. While spent

nuclear fuel can be safely stored locally for decades, a deep geologic
repository will be necessary for safe and permanent disposal. Congress
has failed to make any policy progress since the Obama Administra-
tion dismantled the Yucca Mountain program in 2010. Deep geologic
disposal is already necessary for spent Naval reactor fuel and decom-
missioning of Cold War weapons production sites. It will become only
more necessary as the military increases its use of nuclear technology.

Katie Tubb is Senior Policy Analyst for Energy and the Environment in the Thomas A.
Roe Institute for Economic Policy Studies, of the Institute for Economic Freedom, at The
Heritage Foundation. Patty-Jane Geller is Policy Analyst for Nuclear Deterrence and
Missile Defense in the Center for National Defense, of the Kathryn and Shelby Cullom
Davis Institute for National Security and Foreign Policy, at The Heritage Foundation.
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