


A New American Nuclear Renaissance 
 
The United States invented nuclear energy, both of the civilian and military varieties.  Today, 
America remains the leader in nuclear energy generation, with 779 terawatt-hours (TWh) 
produced in 2023.  However, the majority of the fleet is decades old, and this generation is 
less than one-fifth of the US electricity supply – putting the US outside of the top 15 
countries in domestic market share of nuclear energy.1  The most recent additions – Vogtle 
Units 3 and 4 in Georgia – went years over schedule and billions over budget, despite being 
a rehash of old light-water reactor designs. 
 
The United States has let its nuclear engineering expertise, supply chains, fissile material 
development, and even its regulatory expertise all atrophy.  In the meantime, rivals abroad 
– both friends like South Korea and foes like China – are making investments in the sector 
and selling their reactors abroad, yielding both commercial and geopolitical benefits as 
client states are bound into decades of dependence for maintenance expertise and 
proprietary refueling, at the expense of America. 
 
Promises of a new nuclear “renaissance” in the United States have come and gone several 
times.  So many times, in fact, there is a Wikipedia page on the subject.2  From the futurist 
fantasies of the Eisenhower era that predicted we would all be driving nuclear-powered 
cars,3 to the announcement of Vogtle and the ultimately canceled reactors at the VC 
Summer plant in South Carolina, to the initial investments in new advanced reactors that 
lost momentum in the wake of the Fukushima tsunami and partial nuclear meltdown, to 
now, there have been several false starts. 
 
What should make today different?  The end of stagnant electricity growth demand that 
bridged the better part of the last three decades, a renewed focus upon the importance of 
24/7 baseload generation as the American economy electrifies and pursues artificial 
intelligence innovations, private sector investments leading the way, and the awakening to 
the importance of “energy dominance” for our national security and prosperity have 
created an environment where it once again seems we may be on the cusp of a new 
nuclear age in this country. 
 
Green shoots are everywhere, but in order for this time to be different, policymakers will 
need to grapple with bureaucratic obstacles, permitting requirements tailored to old 

 
1 https://www.nei.org/resources/statistics/top-15-nuclear-generating-countries.  
2 https://en.wikipedia.org/wiki/Nuclear_renaissance_in_the_United_States.  
3 https://www.ans.org/news/article-3058/the-1958-ford-nucleon-an-idea-thats-still-ahead-of-its-time/.  
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reactors and business models, and public education about why new designs are safer and 
the licensing and oversight activities of the Nuclear Regulatory Commission preclude a 
Fukushima-style event happening in the United States. 
 
This paper will describe recent developments in the nuclear energy space and provide 
policy recommendations that the federal government and Congress could act upon to 
ensure that the burgeoning advanced reactor sector can achieve licensure and – when they 
do – have access to domestically sourced fuel with which to generate electrons. 
 
If this task were easy, it would be done by now.  There is no single entity with total oversight 
of the nuclear energy sector, and there are power centers scattered across executive 
branch agencies and congressional committees.  Overcoming this siloing and bureaucratic 
inertia will require focus, a whole-of-government approach, and advocacy and public 
relations work on behalf of the private sector.  However, that effort will be worth the reliable 
baseload generation, price stability, and zero-emissions benefits that nuclear can provide 
better than any other power source. 
 
How Did We Get Here? 
 
Nuclear energy in today’s energy mix depends entirely upon light-water reactors (LWR), the 
designs of which have been largely consistent since the first civilian nuclear reactor came 
online nearly 70 years ago.  That nuclear fleet has held steady, providing about 20 percent 
of all electricity and more than half of our carbon-free generation.  This is all the more 
remarkable given the increase in natural gas-fired generation since the fracking revolution 
kicked into gear roughly 20 years ago, as well as the entry of heavily subsidized intermittent 
renewable resources. 
 
Our civil nuclear fleet had its starting gun in the form of President Eisenhower’s “Atoms for 
Peace” speech in 1953; Congress reacted with the Atomic Energy Act of 1954 to establish 
the Atomic Energy Commission, which would have rulemaking and enforcement 
authorities over the nascent nuclear reactor fleet.4 
 
Early LWRs were adapted from naval reactor technologies, the first research into which 
occurred during World War II concurrently (but apart from) the Manhattan Project’s 
development of the first atomic weapons.  This meant they often were pressurized and 
used unusual fuels, including highly enriched uranium, that would not be readily adaptable 

 
4 P.L. 83-703.  https://www.govinfo.gov/content/pkg/COMPS-1630/pdf/COMPS-1630.pdf.  
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for broader civilian deployment.  The first plant, the Shippingport Atomic Power Station in 
Pennsylvania, utilized an abandoned powertrain design for an aircraft carrier and required 
relatively frequent refueling of enriched uranium.  After reaching criticality in 1957, it began 
supplying electrons to the grid the following year and would remain in operation until 
1982.56 
 
Pressurized water reactors (PWR) like Shippingport, though later using less exotic, low-
enriched fuels, would make up about two-thirds of the US reactor fleet.  The remaining 
third is comprised of boiling water reactors (BWR).7 
 
Both types use ordinary, “light” water as the moderator of the nuclear reaction and the 
mechanism for transferring heat from the core to spin a turbine and ultimately generate 
electricity.  PWR use a contained loop of pressurized water (preventing it from flashing to 
steam) for this purpose, with heat being transferred to a secondary contained loop that 
flashes to steam to spin the turbine.8  By contrast, BWR designs have the water from the 
core, subject to less pressure, flash to steam and spin the turbine itself, before condensing 
and returning to the core.9 
 
BWR are a simpler design and, in theory, are safer in that they have a negative void 
coefficient.  This means that if the system has a failure (e.g., circulatory pumps go down), 
the water flashing to steam creates a void in the reactor, which inherently reduces 
reactivity, slowing the nuclear reaction.10  However, a breach of the containment vessel or 
any of the piping exposes irradiated water to the environment.  Notably, the Fukushima 
Daiichi reactors were decades old GE BWE designs.11  In general, any type of LWR will 
require active backup power systems to adequately cool the core and provide safety in the 
event of an incident.  Failure to provide that backup power can lead to a meltdown, as 
happened when the backup diesel generators at Fukushima were inundated by the 
tsunami. 

 
5 https://www.asme.org/about-asme/engineering-history/landmarks/47-shippingport-nuclear-power-station.  
6 https://pabook.libraries.psu.edu/literary-cultural-heritage-map-pa/feature-articles/americas-first-civilian-nuclear-
plant.  
7 https://beyondnuclear.org/operating-u-s-commercial-power-
reactors/#:~:text=There%20are%20two%20basic%20designs%20for%20US%20light%20water%20reactors%3B%2
0the%20pressurized%20water%20reactor%20(PWR)%20and%20the%20boiling%20water%20reactor%20(BWR).
%20The%20US%20commercially%20operates%2063%20PWR%20units%20and%2031%20BWR%20units.  
8 https://www.nrc.gov/reactors/power/pwrs.html.  
9 https://www.nrc.gov/reading-rm/basic-ref/students/animated-bwr.html  
10 https://world-nuclear.org/information-library/appendices/rbmk-
reactors#:~:text=Reactors%20cooled%20by%20boiling%20water,to%20a%20decrease%20in%20reactivity.  
11 https://world-nuclear.org/information-library/safety-and-security/safety-of-plants/fukushima-daiichi-
accident#:~:text=The%20Fukushima%20Daiichi%20reactors%20were,1100%20MWe%20for%20unit%206..  
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As supply chains developed and nuclear engineering expertise – much of it provided by 
former military nuclear reactor operators – expanded in the private sector, the nuclear 
industry experienced rapid growth during the 1960s and into the early 1970s, with utilities 
ordering nearly 200 reactors between 1965 and 1974 alone.12  This demand was driven by 
electricity demand growth of more than five percent per year in the immediate post-War 
era, as the American middle class grew rapidly and the United States was unchallenged by 
decimated Europe and Asia as the manufacturing floor of the world.13  The 1973 oil 
embargoes drove additional demand for domestic energy generation, spurring the creation 
of the Nuclear Regulatory Commission (NRC) in 1974 to replace the Atomic Energy 
Commission and regulate the domestic fleet (the Atomic Energy Commission’s research 
and development functions and the Department of Defense’s nuclear weapons stockpile 
were consolidated into the Department of Energy [DOE], which became operational in 
1977).14 
 
The NRC would license dozens of reactors for operation, with many more pending 
applications, in the five years before disaster struck, several of which remain operational.15  
In 1979, the partial meltdown of an LWR at the Three Mile Island Nuclear Generating 
Station in Pennsylvania, slammed the brakes on the American nuclear industry.  Even 
though there were no deaths, and in the following years, no upticks in negative health 
externalities like cancers among the surrounding population, the incident jarred public 
perception about the safety of nuclear energy.16   
 
This placed pressure on Congress and the NRC to address the perceived safety issues and 
prevent another Three Mile Island.  The NRC implemented extensive new safety and siting 
requirements, which significantly increased construction costs and licensing timelines, 
even for plants already under development.  Critics will argue that this is when the NRC 
essentially established a “zero-risk” culture that limited its capacity to approve novel 
reactor designs, instead sticking with “what they knew” in terms of additional LWR 
designs.17 
 

 
12 https://www.iaea.org/sites/default/files/gc/gc48inf-4-att3_en.pdf, p. 2. 
13 https://visualizingenergy.org/united-states-electricity-history-in-four-charts/.  
14 https://www.nrc.gov/docs/ML2504/ML25044A364.pdf, discussion starts p. 3. 
15 https://www.nei.org/resources/statistics/us-nuclear-plant-license-information.  
16 https://www.nrc.gov/reading-rm/doc-collections/fact-sheets/3mile-isle.html.  
17 https://thebreakthrough.org/journal/no-20-spring-2024/its-the-regulation-
stupid#:~:text=New%20requirements%20for,Calvert%20Cliffs%20decision.  
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At the same time, the postwar economic boom had given way to the stagflation of the 
1970s.18  Into the 1980s electricity demand growth slowed sharply.19  In the early 1980s, 
Saudi Arabia increased oil production significantly, reducing the costs of fossil fuel imports 
into the United States, and therefore the policy drive to source more energy domestically.20  
Interest rates, raised by the Federal Reserve to address the runaway inflation of the 1970s, 
hurt capital-intensive projects like nuclear power plants disproportionately.21 
 
Taken together, these economic trends derailed what had been promising growth forecasts 
for the nuclear power industry.  Utilities canceled more than 120 planned reactors between 
1974 and 1984.22  No new construction permits were issued for reactors after 1978.  The 
last reactor to begin construction before this hiatus was the Tennessee Valley Authority’s 
(TVA) Watts Bar Unit 1, and it was not completed until 1996 – 23 years after breaking 
ground.23 
 
Vogtle and Summer were expansions of existing nuclear facilities, so they did not need 
construction permits. However, they would run into their own economic headwinds.  These 
two projects were part a renewed “nuclear renaissance” and the start of the 21st Century.24  
As with the policy motivation behind the establishment of the NRC and DOE in the 1970s, 
energy price shocks motivated this renewed interest in nuclear generation.  As oil prices 
rose over the early 2000s, cresting well above $100 per barrel in 2008,25 the Bush 
Administration and Congress looked to alternative sources of domestically produced 
energy to reduce prices for consumers.  In hindsight, the domestic oil and gas sector’s 
adoption of hydraulic fracturing and horizontal technologies, occurring alongside the 2008 
financial crisis, undermining economic growth (during which oil prices would decline by 
nearly $100 per barrel in less than a year26), was about to imminently and historically upend 

 
18 https://www.investopedia.com/articles/economics/08/1970-stagflation.asp.  
19https://www.eia.gov/todayinenergy/detail.php?id=10491#:~:text=The%20growth%20in%20electricity%20demand
%20has%20been,fallen%20to%20less%20than%201%%20per%20year.  
20 https://carnegieendowment.org/research/2015/05/saudi-arabia-and-the-shifting-geoeconomics-of-
oil?lang=en#:~:text=In%201986%2C%20when%20the%20kingdom%20eventually%20opened%20the%20floodgat
es%20and%20ramped%20up%20production%20to%205%20mbd%2C%20prices%20immediately%20collapsed%2
C%20falling%2050%20percent%20from%201985%20to%201986.  
21 https://www.oecd-nea.org/upload/docs/application/pdf/2019-12/financing-plants.pdf, p. 19. 
22 https://www.sciencedirect.com/science/article/pii/S0301421516300106?via%3Dihub.  
23 https://www.nrc.gov/info-finder/reactors/wb1.html.  
24 https://www.npr.org/2017/08/06/541582729/how-the-dream-of-americas-nuclear-renaissance-failed-to-
materialize.  
25 https://www.macrotrends.net/1369/crude-oil-price-history-chart.  
26 https://www.investopedia.com/ask/answers/052715/how-did-financial-crisis-affect-oil-and-gas-
sector.asp#:~:text=The%202008%20financial%20crisis%20and%20Great%20Recession%20induced%20a%20bear
%20market%20in%20oil%20and%20gas%2C%20sending%20the%20price%20of%20a%20barrel%20of%20crude
%20oil%20from%20%24133.88%20to%20%2439.09%20in%20just%20a%20less%20than%20a%20year.  
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global energy markets and make the United States the dominant petrostate, sharply 
reducing inflation-adjusted oil and gas prices.27 
 
But this was not anticipated at the time and the outlook in the Bush Administration’s 
“National Energy Policy” in 2001 was dire.28  Concerns about climate change were also 
beginning to steer energy policy considerations within the Democratic Party.29  The 
confluence of these political winds yielded the Energy Policy Act of 2005 (EPAct), which 
was enacted to make investments in a diverse basket of energy technologies.30  Its 
successor, the Energy Independence and Security Act of 2007 (EISA) would double down 
on these policies, as well as creating whole new energy markets, such as for biofuels 
through the Renewable Fuel Standard.31  Policymakers were grasping about for energy 
policies that could alleviate near-term economic stressors, just as the private sector was 
about to address these commodity prices itself. 
 
EPAct established production tax credits (PTCs) and investment tax credits (ITCs) meant to 
spur domestic, zero-emission power generation, including for nuclear energy.  Though best 
remembered now for the significant expansion of incentives for wind and solar, the nuclear 
PTC and ITC – along with new federal loan guarantees for nuclear power construction – 
would breathe new life into the nuclear generation sector.  In response to the EPAct 
policies, expanded upon by EISA, utilities submitted applications for 18 new reactors 
between 2007 and 2009.32 
 
This would represent another abortive “renaissance.”  The 2008 financial crisis undermined 
all sorts of capital-intensive projects, from commercial and residential construction to 
infrastructure.  At the same time, the shale gas revolution and a softened economy yielded 
lower energy prices.  Natural gas would begin to assert itself as a major source of power 
generation, durably overtaking coal as the primary generation source from 2016.33  Natural 
gas units can be scaled quickly and lack the labyrinthine NRC licensing process as well as 
its requirement that all projects be subject to a full National Environmental Policy Act 

 
27 https://www.strausscenter.org/energy-and-security-project/the-u-s-shale-
revolution/#:~:text=The%20%E2%80%9CShale%20Revolution,and%202012.1.  
28 https://web.archive.org/web/20191031121236/http://www.wtrg.com/EnergyReport/National-Energy-Policy.pdf.  
29 https://cssn.org/wp-content/uploads/2020/12/A_Widening_Gap_Republican_and_Democratic_Views_on_.pdf.  
30 P.L. 109-58.  https://www.congress.gov/109/plaws/publ58/PLAW-109publ58.pdf.  
31 P.L. 110-140.  https://www.congress.gov/109/plaws/publ58/PLAW-109publ58.pdf.  
32 https://www.nrc.gov/reactors/new-reactors/large-lwr/col.html.  
33 https://decarbonization.visualcapitalist.com/animated-70-years-of-u-s-electricity-generation-by-
source/#:~:text=Electricity%20sourced%20from%20natural%20gas%20surpasses%20that%20from%20coal%20in
%202016%20and%20continues%20to%20absorb%20most%20of%20the%20decline%20in%20coal%20use%20thr
ough%20the%20present%20day.  
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(NEPA) review, allowing natural gas plants and associated infrastructure to come online in 
“only” a couple of years barring significant litigation (an ever more frequent occurrence).34 
 
As the economic justifications for nuclear investments were waylaid, the Fukushima 
disaster in 2011 put the final nail in the coffin.  Industry observers were aware of this 
phenomenon in the moment.35  Of the more than a dozen pending applications, only four 
reactors would move forward: Vogtle Units 3 and 4 and V.C. Summer Units 2 and 3.  
Ironically, they utilized Westinghouse AP1000 designs.  Westinghouse was now a 
subsidiary of the Japanese Toshiba corporation after having split off from GE.36  As 
discussed above, GE Westinghouse had constructed the Fukushima Daiichi reactors 
decades earlier.  Ironically, in the wake of the Fukushima disaster, the only new reactors in 
America were to be built by the same company and under Japanese ownership. 
 
Westinghouse was contracted by Southern Company in Georgia at Vogtle and SCANA in 
South Carolina at V.C. Summer.  Much of the work was then subcontracted.  Westinghouse, 
eager to deliver, essentially promised to pay for any overages or delays from its 
subcontractors – promises that would go unfulfilled and ultimately result in litigation.37  
This created a perverse incentive for cost and labor overages, which ultimately stretched 
into the billions.  Paired with the stultified supply chains, nuclear engineering expertise, 
and regulatory experience of an ageing workforce at the NRC, the projects’ cost and 
timelines ballooned.  V.C. Summer was abandoned entirely in 2017despite sunk costs of 
nearly $9 billion.  Meanwhile, Vogtle was completed at a price tag of more than $30 billion, 
more than double initial cost estimates.38  Westinghouse went bankrupt, and the Japanese 
and US governments had to intervene to ensure that Toshiba survived and its “crown jewel” 
and strategically significant flash memory business did not fall into Chinese hands.39  
Georgia ratepayers face a total of $7.6 billion higher rate costs to compensate for the 
construction debacle. 
 
Things were not going well for legacy plants either. 
 

 
34 https://www.linkedin.com/pulse/environmental-permitting-timelines-us-nikhil-
bhandari/#:~:text=3.8%20Natural%20Gas%20%E2%80%94%20Pipelines%2C%20Facilities%20and%20Export.  
35 https://science.time.com/2011/03/14/fukushima-the-end-of-the-nuclear-renaissance/.  
36 https://www.bbc.com/news/business-42570624.  
37 https://saportareport.com/settlement-over-plant-vogtle-cost-overruns-seen-as-positive-
development/sections/reports/david/.  
38 https://world-nuclear.org/information-library/country-profiles/countries-t-z/usa-nuclear-
power#:~:text=by%20the%20DOE.-,Vogtle%203%264,-In%20April%202008.  
39 https://fortune.com/2017/06/21/toshiba-flash-memory-sale-preferred-bidder/.  
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Electricity demand was near zero for the first two decades of the 21st Century, and natural 
gas and heavily subsidized renewable energy prices were undercutting nuclear’s cost 
competitiveness.4041  Significant upfront capital expenditures for nuclear energy are 
amortized over decades, limiting operators’ ability to generate savings.42  Legacy systems, 
sometimes analog, reduced the ability to generate savings through innovation or 
automation and raise long-term maintenance costs as parts and components become 
scarcer.43  Without incentives to recognize the baseload generation capacity factor of more 
than 90 percent, nuclear plants were essentially punished for their stability in terms of 
reliable generation and price.44  In spot markets, nuclear plants slipped down dispatch 
curves.45  In capacity markets, they were underbid by intermittent renewables that could 
not guarantee generation during peak demand.46  The market was failing to sustain the 
nuclear fleet due to both market factors (natural gas’s competitiveness) and market 
failures and distortions (renewable tax credits). 
 
Between 2013 and 2022, 13 reactors providing 10.5 GW of capacity, were prematurely 
decommissioned.47  In that time only one new reactor, Watts Bar Unit 2, entered service – 
under the aegis of the TVA, which was less susceptible to external market forces as a 
federal government enterprise.48  More closures would have occurred but for state 
governments’ subsidizing of the plants to protect their hundreds of employees per facility 
and to support their contribution as a zero-emission resource to state-level climate goals.49 
 
The silver lining to all this is that the reactor fleet that weathered the storm performed 
superlatively.  Enhanced NRC regulatory scrutiny post-Fukushima demonstrated that the 
US fleet remains the world’s safest.50  The NRC, not subject to the regulatory capture of its 
Japanese regulatory counterpart,51 remained a sought-after advisor for Japan and other 

 
40 https://freopp.org/oppblog/the-unintended-consequences-of-production-tax-credits/.  
41 https://www.climatecentral.org/news/shale-gas-is-killing-nuclear-power-15614.  
42 https://world-nuclear.org/information-library/economic-aspects/financing-nuclear-energy.  
43 https://world-nuclear.org/information-library/nuclear-fuel-cycle/nuclear-power-reactors/nuclear-power-
reactors#:~:text=A%20second%20issue,margins%20are%20maintained..  
44 https://thebreakthrough.org/journal/no-20-spring-2024/advanced-nuclear-learns-to-share-the-dance-floor-with-
renewables.  
45 https://www.realclearenergy.org/charticles/2012/08/20/the_dispatch_curve_106672.html.  
46 https://ceadvisors.com/the-end-of-an-era-why-capacity-markets-no-longer-fit-the-
grid/#:~:text=These%20markets%20were%20built%20around%20a%20generation%20fleet%20dominated%20by%
20dispatchable%20resources%2C%20yet%20the%20current%20mix%20increasingly%20includes%20intermittent
%20renewables%20and%20resources%20shaped%20by%20policy%20objectives..  
47 https://www.congress.gov/crs_external_products/R/HTML/R46820.web.html#_Toc95322417.  
48 https://www.tva.com/newsroom/watts-bar-2-project.  
49 https://www.nei.org/resources/reports-briefs/state-legislation-regulations-supporting-nuclear.  
50 https://www.energy.gov/ne/enhanced-safety-advanced-reactors.  
51https://scholarship.law.upenn.edu/cgi/viewcontent.cgi?article=1034&context=alr#:~:text=III.&text=The%20main
%20findings%20of%20the,Electric%20Power%20Companies%20(FEPC).&text=%5D%20(containing%20illustrate
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companies in establishing best regulatory practices.  The US remains without a serious 
safety incident since Three Mile Island.  
 
Nuclear’s selling points were on clear display during this time as well.  Capacity factors 
averaged above 90 percent since 2000, besting every other generation source by a wide 
margin.  The 93 operating reactors produced 778,000 gigawatt-hours (GWh) in 2022.52  
Fossil fuel generation of this capacity would have produced 506 million metric tons of 
carbon dioxide, as well as criteria pollutants that affect human health and the 
environment.53 
 
As electricity demand has broken out of the doldrums of the 2000s and 2010s, forecasts 
are urgently being revised to account for expanded data center use, the expanded 
electrification of sectors like transportation and buildings, and the reshoring of energy-
intensive manufacturing like electric-arc steel and battery production, the existing fleet has 
seen several licensure renewals.  Some forecasts estimate as much as a 50 percent 
increase in electricity demand by 2050.54   
 
In some cases, plants that had already been extended to the previous regulatory maximum 
of 60 years are being extended to 80 years of operation.55  It is likely that we will one day 
have LWRs that will be operating past the century mark.56  If that seems unbelievable or 
unwise, consider that they will have good company from the Eisenhower era in the form of 
the B-52, currently slated to be in service through the middle of the century.57  If it ain’t 
broke, don’t fix it. 
 
The Next Generation 
 
The awakening to the need for reliable and price-stable energy as electricity demand 
expands, an interest in American energy independence and dominance, and the 

 
d%20videos%20explaining%20what,in%20the%20Fukushima%20nuclear%20accident).&text=NAIIC%20Report%
2C%20Chapter%205%2C%2052,cc/W3PX%2DJB8Q%5D.  
52 https://www.eia.gov/electricity/annual/.  
53 https://www.nei.org/resources/fact-sheets/nuclear-by-the-numbers, p. 6.  
54 https://www.utilitydive.com/news/us-electricity-demand-will-grow-50-by-2050-electrical-manufacturer-
study/744575/#:~:text=Driven%20by%20data%20centers%20and%20transportation%20electrification%2C%20U.S
.%20electricity%20demand%20will%20increase%202%25%20annually%20and%2050%25%20by%202050%2C%
C2%A0the%20National%20Electrical%20Manufacturers%20Association%20said%20in%20a%20study%20publish
ed%20Monday..  
55 https://www.energy.gov/ne/articles/whats-lifespan-nuclear-reactor-much-longer-you-might-
think#:~:text=Extending%20the%20Life%20of%20Reactors,operate%20up%20to%2080%20years.  
56 https://www.utilitydive.com/news/how-long-can-a-nuclear-plant-run-regulators-consider-100-years/597294/.  
57 https://www.lanl.gov/media/publications/national-security-science/0325-sixty-years-in-the-
sky#:~:text=But%20the%20B%2D52%E2%80%94which,and%20defensive%20systems%2C%20and%20more..  
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awareness that – despite some environmental stakeholders’ opposition – nuclear energy is 
essential to any remotely feasible net-zero emissions energy mix,58 is facilitating another 
look at nuclear energy.  In particular, the tech sector is looking for energy sources that can 
provide the 99-percent uptime they need for cloud and artificial intelligence (AI) systems 
for their customers while also meeting corporate climate goals.59  This has led to a Silicon 
Valley and venture-capital centered incubation of nuclear energy startups.60 
 
Their technologies vary, from traditional LWR designs to more exotic technologies.  
However, the common thread through all of these “advanced reactor” designs is their focus 
on scalability and driving down cost through economies of scale.  These factors are what 
define the new “small modular reactor” (SMR) paradigm.61 
 
Nuclear energy’s primary market challenge remains cost.  Giant LWRs require significant 
upfront investment, and much of the infrastructure is bespoke to the site.  LWRs are 
typically hundreds of megawatts as scaling up in generation capacity adds only incidental 
costs beyond the initial plant.  LWRs also have specific site requirements that must 
consider access to water needed for cooling, transmission infrastructure, and a security 
envelope that includes factors both manmade (e.g., terrorist attack) and natural (e.g., 
seismicity).62 
 
SMRs are meant to address these challenges.  Rather than targeting a large plant in the 1 
GW range or more, these will be smaller, scaled-down units generating 50-300 MW per unit.  
Smaller units can have most of the core components (such as the reactor, containment 
vessel, pumps, etc.) fabricated in factories and then shipped whole or in fewer parts to the 
construction site.63 
 
The theory here is that economies of scale can be achieved both in terms of manufacturing 
and the ability to increase generation through the addition of more prefabricated units as 
necessary, reducing upfront and total capital costs.  With fewer site-specific elements, 
construction timelines, and regulatory reviews should be shortened.  SMR designs 
incorporate passive safety features to make them safer in the event of power disruptions, 
making them both safer and obviating the need for overly expansive regulatory 

 
58 https://www.npr.org/2022/08/30/1119904819/nuclear-power-environmentalists-california-germany-japan.  
59 https://www.pwc.com/us/en/industries/energy-utilities-resources/library/tech-giants-nuclear-shift-may-reshape-
energy-landscape.html.  
60 https://www.cnn.com/2024/10/01/business/ai-nuclear-energy-nightcap/index.html.  
61 https://www.iaea.org/newscenter/news/what-are-small-modular-reactors-smrs.  
62 https://www.epri.com/research/products/000000003002023910.  
63 https://www.sciencedirect.com/science/article/abs/pii/S0149197021000433.  
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requirements on siting.  Finally, SMRs can be more easily ramped up or down depending on 
demand than larger units, though their primary function is likely to remain consistent 
baseload generation, whether to provide power to the grid or serve customers “behind the 
meter” for data centers, mining, desalination, or other purposes.64 
 
This new paradigm expands the viability of power purchasing agreements (PPAs) as a 
means for SMR developers to get into the market; previously, nuclear generation was the 
domain solely of large investor-owned utilities or federal power agencies like TVA that could 
stomach the capital costs, provide transmission assets, and share the expenses across 
regulated ratepayers.65  The new SMR nuclear merchants are likely to be more nimble and 
diverse. 
 
Several types of SMR reactors are competing to be the first to deploy and win the economic 
arguments.  They fall into a few categories. 
 
Smaller, modern adaptations of legacy LWR technologies include: 
 

• NuScale Power has developed a 77 MW PWR reactor design that is intended to be 
an SMR.66  NuScale is the first to receive an NRC design certification in August 2020, 
putting it at the head of its class of competitors.  However, licensure necessary for 
construction requires a demonstration project.  NuScale had planned to construct 
this demonstration project at the Idaho National Laboratory (INL), however this 
project was canceled in November 2023 due to financial challenges.  Despite this 
setback, NuScale is examining future deployment opportunities.67 

• GE Hitachi has a 300 MW BWR design, the BWRX-300.68  Everything old being new 
again, GE Vernova – the spinoff of General Electric’s former  turbine business – is 
getting back into the LWR space, in partnership with another Japanese 
conglomerate.  The design is undergoing NRC review for American deployment.69  
GE Hitachi is seeking to break ahead of competitors through commercial 
deployment in Canada, having been selected for an Ontario Power Generation 

 
64 https://eciu.net/analysis/briefings/uk-energy-policies-and-prices/small-modular-nuclear-reactors.  
65 For a deep analysis of this change, see: 
https://www.energy.gov/sites/prod/files/2017/02/f34/Purchasing%20Power%20Produced%20by%20Small%20Modu
lar%20Reactors%20-%20Federal%20Agency%20Options%20-%20Final%201-27-17.pdf.  
66 https://www.nuscalepower.com/products/nuscale-power-module.  
67 https://www.powermag.com/uamps-and-nuscale-power-terminate-smr-nuclear-project/.  
68 https://www.gevernova.com/nuclear/carbon-free-power/bwrx-300-small-modular-reactor.  
69 https://www.nrc.gov/reactors/new-reactors/advanced/who-were-working-with/pre-application-activities/bwrx-
300.html.  
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project.70  How that will fare given the current state of trade and geopolitical 
relationships between the US and Canada (and the US and Japan, for that matter) 
will be something to watch.  It is highly likely that the components and fuel 
fabrication supply chains will require crossing the northern border several times, 
potentially incurring tariffs each step of the way unless a free trade agreement 
between the US and Canada is renewed. 

• Holtec SMR-160 is a 160 MW PWR design with an emphasis on redundant passive 
safety systems.71  Holtec has completed the first phase of review by the Canadian 
Nuclear Safety Commission.72  However, its review by the NRC has been suspended 
as of December 2023.73 

 
More exotic are molten salt reactors (MSRs).  MSRs replace water with a type of molten salt 
as the fission moderator.74  In some designs, the salt flows like water between fuel rods or 
even pebbles; in others, the nuclear fuel itself is dissolved into the molten salt.  The benefit 
of this design is greater efficiency, less solid waste, and inherent passive safety – if the 
power is disrupted, the salt hardens around and isolates the core, limiting radioactive 
exposure.  With no water flashing to steam or potential hydrogen off-gassing, these designs 
are deemed safer from a variety of operational hazards. 
 
MSR competitors of interest include: 
 

• Kairos Power’s Fluoride Salt-Cooled High-Temperature reactor (KP-FHR) uses tri-
structural isotopic (TRISO) fuels.  TRISO fuels are small “kernels” of uranium-based 
fuels.  Kairos will suspend these fuels directly in the molten fluoride salt coolant.  
Kairos has received a DOE award through the Advanced Reactor Demonstration 
Program (ARDP) and is working to construct a demonstration unit at the Oak Ridge 
National Laboratory.75 

 
70 https://www.gevernova.com/nuclear/carbon-free-power/bwrx-300-small-modular-reactor/bwrx-300-darlington-
ontario.  
71 https://holtecinternational.com/2020/07/20/smr-160-at-age-10/  
72 https://holtecinternational.com/2020/08/20/holtec-successfully-completes-canadian-nuclear-safety-commission-
phase-1-vendor-design-
review/#:~:text=Holtec%20Successfully%20Completes%20Canadian%20Nuclear,Vendor%20Design%20Review%
20%2D%20Holtec%20International&text=The%20US%20Department%20of%20Energy,in%20the%20Republic%2
0of%20India.  
73 https://www.nrc.gov/reactors/new-reactors/advanced/who-were-working-with/pre-application-
activities/holtec.html.  
74 https://www.iaea.org/topics/molten-salt-reactors.  
75 https://kairospower.com/external_updates/hermes-construction-permit-application-accepted-for-review-by-
nuclear-regulatory-commission/.  
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• TerraPower has both Natrium sodium-cooled fast reactor (SCFR) and molten 
chloride fast reactor (MCFR) MSR designs.  Backed by Bill Gates, Terra Power’s 
MCFR has also received a DOE ARDP award for a demonstration project.  In June 
2024, TerraPower began construction of a demonstration of its Natrium SCFR design 
in Wyoming.  As a fast reactor, Natrium can consume transuranic nuclear wastes via 
actinide burning – essentially transmuting harmful, long-lived radioactive isotopes 
into shorter-lived, less radioactive byproducts by means of forcing their fission 
through more energetic, “fast neutron” exposure.76 

• There has been discussion about thorium salt reactors (TSR), which would have a 
lower cost to operate due to thorium’s greater availability compared to uranium.  
Thorium has no use in strategic nuclear weapons, also alleviating concerns about 
proliferation.  However, thorium fuel designs are nascent compared to other MSR 
technologies using more traditional fissile materials like uranium.  China is ahead of 
the United States in the development of this technology.77 

 
Outside of these categories, there are other entrants into the SMR competition with other 
designs beyond the LWR and MSR categories.  High-profile examples include: 
 

• Oklo’s 1.5 MW Aurora Powerhouse design.78  The Aurora uses high-assay, low-
enriched uranium (HALEU fuel), which can be domestically sourced from the down 
blending of legacy enriched uranium and surplus defense materials.79  The company 
is investing in fuel fabrication and is also examining the use of transuranic wastes 
and even plutonium as potential fuel sources, given that its fast-reactor design can 
reduce these waste volumes and their radioactivity.  Oklo was an early mover 
among non-LWR SMR companies, having submitted the first non-LWR advanced 
reactor design ever to the NRC in 2020.  However, the application was denied 
without prejudice in 2022.80  Oklo has stated its intentions to reapply.  As a 
microreactor design, the Powerhouse requires only three acres of space and can be 
scaled accordingly, and needs no access to water.  The company is pursuing a 

 
76 https://www.terrapower.com/natrium/.  
77 https://world-nuclear.org/information-library/current-and-future-generation/molten-salt-reactors.  
78 https://oklo.com/energy/default.aspx.  
79 https://www.centrusenergy.com/what-we-do/nuclear-fuel/high-assay-low-enriched-
uranium/#:~:text=of%20HALEU%20demand.-
,What%20is%20HALEU%3F,fleet%20of%20light%20water%20reactors..  
80 https://www.centrusenergy.com/what-we-do/nuclear-fuel/high-assay-low-enriched-
uranium/#:~:text=of%20HALEU%20demand.-
,What%20is%20HALEU%3F,fleet%20of%20light%20water%20reactors..   
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demonstration project at INL81 and a Department of Defense (DOD) deployment at 
Eielson Air Force Base in Alaska.82 

• X-energy’s Xe-100 design used a “pebble bed” of uranium and graphite fuel, with 
helium as a coolant in a high-temperature gas-cooled reactor (HTGR) design.83  X-
energy has also received a DOE ARDP award84 and is pursuing a four-module 
demonstration project at the Manhattan Project-era Hanford site in Washington 
state in coordination with Energy Northwest.85  X-energy uses a TRISO HALEU fuel.  
This more energetic fuel allows for longer run times.86  X-energy and Oklo, both using 
HALEU fuel in radically different designs, demonstrates broader demand for the fuel 
type, which is currently not fabricated at scale in the United States and is largely 
reserved for Defense applications, such as naval reactors and reactors to create 
tritium for nuclear weapons.878889 

• BWXT’s Advanced Nuclear Reactor (BANR) is a 50-MW-HTGR design that is designed 
to be small enough to be transported by rail or truck. 90 Another recipient of an ADRP 
award, BWXT has been working with the DOE and DOD on its design since 2021, and 
is also pursuing a demonstration project in Wyoming.91  As with Oklo’s Eielson 
deployment, its generation capacity will not be wholly electric, but steam heat 
cogeneration may be the primary function to serve DOD installations and 
deployments abroad, particularly in the Arctic. 

 
Current Barriers to Advanced Reactor Deployment 
 
There are many competitors in this burgeoning SMR sector, more than are listed above.  
Some will succeed, while some will fail.  But if the market will be the decider, then the 
regulatory and licensing process cannot be so broken as to essentially decide the fates of 
less-capitalized competitors through delay and attrition. 
 

 
81 https://oklo.com/newsroom/news-details/2025/Oklo-Signs-Interface-Agreement-with-the-Idaho-National-
Laboratory-and-Advances-Environmental-Review-for-its-First-Commercial-Powerhouse/default.aspx.  
82 https://oklo.com/newsroom/news-details/2023/Oklo-Tentatively-Selected-to-Provide-Clean-and-Resilient-Power-
to-Eielson-Air-Force-Base/default.aspx.  
83 https://x-energy.com/reactors/xe-100.  
84 https://x-energy.com/ardp.  
85 https://x-energy.com/media/news-releases/energy-northwest-x-energy-joint-development-agreement-xe-100.  
86 https://www.energy.gov/ne/articles/x-energys-triso-x-fuel-fabrication-facility-produce-fuel-advanced-nuclear-
reactors.  
87 https://world-nuclear.org/information-library/nuclear-fuel-cycle/conversion-enrichment-and-fabrication/high-
assay-low-enriched-uranium-haleu.  
88 https://www.popularmechanics.com/science/energy/a64174823/small-modular-nuclear-reactors-uranium/.  
89 https://fissilematerials.org/blog/2024/08/united_states_to_evaluate.html.  
90 https://www.burnsmcd.com/news/bwx-technologies-banr-microreactor-development.   
91 https://www.power-eng.com/nuclear/bwxt-enters-agreement-to-further-develop-wyoming-microreactor/.  
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Unfortunately, in the current policy paradigm, that is almost certain to happen. 
 
As with the industry it regulates, the NRC has a rapidly graying workforce.92   Most NRC 
employees have never worked on even traditional LWR design and construction licenses 
(the former applies to a type of reactor, such as an AP1000 and is only needed once barring 
significant modification of the design later; the latter is necessary for every deployment of 
said design and includes site-specific elements and a NEPA review).  Its culture is now 
extremely risk averse, and in some guidance documents, is zero-risk – an impossibility in 
any field of human endeavor.93 
 
The NRC’s existing regulations are specific to LWR designs and do not adapt to the 
improved safety and smaller scale of SMRs with passive safety features – Kairos’ Hermes 2 
was the first non-LWR reactor design approved since the 1960s.94  In the jargon of the NRC, 
it began its Part 53 rulemaking meant to address advanced non-LWR designs back in 2020.  
The initial draft was proposed by NRC staff on March 1, 2023.  It is not expected to be 
finalized until 2027 at the earliest.95   
 
Without Part 53 in place, there is an immense degree of regulatory uncertainty for SMR 
applications that will be held against regulatory and safety requirements that may have 
made sense for huge 1 GW or more LWRs but do not make sense for their specific 
technologies.  The NRC is slowly awakening to this issue, offering regulatory guidance in 
2024.9697  The goalposts of such reviews are likely to be moved over and over, absent clarity 
more durable than internal agency documents.  With PPAs signed to go active this 
decade,98 Part 53 finalization and NRC licensure of design and construction certifications 
threatens to delay or derail several of these companies’ commitments and financial 
viability, never mind delaying nuclear energy’s contributions to the grid and the power-
hungry artificial intelligence race.99 
 

 
92 https://news.bloomberglaw.com/environment-and-energy/aging-workforce-a-struggle-for-nuclear-regulator-
commissioner.  
93 https://thebreakthrough.org/blog/the-nuclear-regulatory-commissions-break-with-reality.  
94 https://www.powermag.com/nrc-approves-construction-of-first-electricity-producing-gen-iv-reactor-in-the-u-s/.  
95 https://www.nrc.gov/reactors/new-reactors/advanced/modernizing/rulemaking/part-53.html.  
96 https://adamswebsearch2.nrc.gov/webSearch2/main.jsp?AccessionNumber=ML20041E037.  
97 https://www.powermag.com/nrc-dismisses-application-for-oklo-advanced-nuclear-reactor/.  
98 https://publicenterprise.org/big-tech-is-gambling-on-
nuclear/#:~:text=So%2C%20in%20the%20past%20month%2C%20Amazon%2C%20Google%2C%20and%20Micr
osoft%20have%20all%20signed%20power%20purchase%20agreements%20(PPAs)%20with%20nuclear%20develo
pers%20by%20promising%20to%20purchase%20their%20output%20at%20a%20fixed%20price%20if%20they%2
0can%20come%20online..  
99 https://www.theregister.com/2024/10/11/energy_companies_ai_dcs_consultant_report/.  
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NRC review is also costly and time-consuming at the best of times.  The NRC is funded 
through licensing activities with reactor designers and utilities, though its budget is still 
subject to oversight by congressional appropriators.100  The NRC design certification 
process, at the best of times, costs between $50 and $100 million and takes between four 
and five years.101  That is for the design alone, not the construction licensing that can 
require similar investments and also ensnares other agencies such as the Environmental 
Protection Agency and the Fish and Wildlife Service as partner agencies under NEPA review 
process.  Due to federal insurance backstops under the Price-Anderson Act, all nuclear 
energy projects are deemed “major federal actions” triggering mandatory NEPA review, 
even if the project takes no federal money and does not otherwise implicate NEPA review 
(e.g., by being on federal lands or between state borders).102 
 
Let us say you are the CEO of a nuclear startup that somehow makes it through this NRC 
process. We hope you were also investing in your fuel supplies contemporaneously.  In this, 
not only is there a significant upfront capital investment, but companies are entirely 
dependent on federal control over fissile materials.103 
 
Given the health, environmental, and proliferation risks of this material, federal oversight 
makes sense.  However, the United States has never envisioned what a thriving private 
nuclear sector with diverse designs demanding diverse fuels would look like.  During the 
Cold War, the United States sunk more than $5 trillion dollars104 and an estimated seven 
percent of domestic electricity105 into the production of highly enriched uranium and 
plutonium – more than enough to generate weapons that can destroy the world many times 
over. 
 

 
100 https://www.nrc.gov/about-nrc/plans-
performance.html#:~:text=The%20NRC%20sends%20its%20budget%20request%20to%20the%20President%20wh
o%20submits%20it%20to%20Congress%20for%20authorization.%20A%20large%20percentage%20of%20the%20
NRC%27s%20authorized%20budget%20is%20defrayed%20by%20the%20collection%20of%20license%20fees%2
0as%20required%20by%20law.  
101 https://www.nrc.gov/docs/ML2208/ML22088A161.pdf, see p. 19-20.  
102 https://www.nrc.gov/reading-rm/doc-collections/cfr/part051/part051-0010.html.  
103 https://www.nrc.gov/about-nrc/organization/nmssfuncdesc.html.  
104 https://pubs.aip.org/physicstoday/article-abstract/51/8/49/410526/The-Price-of-Victory-in-Cold-War-is-5-8-
Trillion?redirectedFrom=PDF.  
105 https://world-nuclear.org/information-library/nuclear-fuel-cycle/conversion-enrichment-and-fabrication/uranium-
enrichment#:~:text=*%20It%20has%20been%20estimated%20that%207%25%20of%20total%20US%20electricity
%20demand%20was%20from%20enrichment%20plants%20at%20the%20height%20of%20the%20Cold%20War%
2C%20when%2090%25%20U%2D235%20was%20required%2C%20rather%20than%20the%20reactor%20grades
%20of%203%2D4%25for%20power%20generation..  
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Now, many of these weapons systems are due for maintenance.  Missiles need 
replacement.106  Fissile pits of the weapons themselves need refabrication.107  Improved 
targeting and multiple independently-targetable reentry vehicles (MIRVs) on each missile 
have obviated the need for the sheer number of weapons in the US strategic stockpile.108  
The costs of rejuvenating the US strategic forces under the direction of the National 
Nuclear Security Administration (NNSA) within the DOE will cost hundreds of billions of 
dollars,109 but is necessary as China builds out its nuclear arsenal and Russia prioritizes a 
similar rejuvenation campaign. 110  
 
This process will also generate waste and surplus fissile material.  Already, the DOE is 
undertaking “plutonium disposition” projects.111  Essentially, DOE is downblending surplus 
plutonium at the Savannah River site in South Carolina to make it less radioactive, then 
shipping it to be buried in the deserts of New Mexico.112 
 
The military is reticent to downblend weapons-grade uranium (90-percent enrichment 
level) to the level of HALEU (five to 20-percent enrichment level) for use in advanced 
reactors, though there has been renewed interest in this conversion.113  This is higher than 
the approximately three to five-percent level of enrichment in LWR low-enriched uranium 
(LEU) fuel.  The US mines uranium ore in small quantities in Wyomingbut is dependent 
upon imports from Canada and, previously, Russia.  Generally, there is minimal enrichment 
and fabrication capacity within the federal government and its nuclear contractors.  
Outside of the public sector, this capacity is nonexistent.114 
 

 
106 https://www.afnwc.af.mil/Weapon-Systems/Sentinel-ICBM-LGM-
35A/#:~:text=The%20Sentinel%20ICBMs%20will%20replace,and%20Minot%20AFB%2C%20North%20Dakota.  
107 https://apnews.com/article/nuclear-warheads-military-bomb-plutonium-
6b86198def4516cebe496c9f5fbfbb75#:~:text=The%20core%20of,still%20don%E2%80%99t%20understand..  
108 https://www.cnn.com/2024/11/22/europe/russia-mirv-deterrence-analysis-intl-hnk-ml/index.html.  
109 https://www.gao.gov/blog/over-budget-and-delayed-whats-next-u.s.-nuclear-weapons-research-and-production-
projects#:~:text=The%20United%20States'%20nuclear%20weapon,being%20over%20budget%20and%20delayed.  
110 https://www.theguardian.com/world/article/2024/jun/17/global-spending-on-nuclear-weapons-up-13-in-record-
rise.  
111 https://www.energy.gov/sites/default/files/2021-09/20210928%20-%20SPD.pdf.  
112 https://www.srs.gov/general/news/factsheets/srs_plutonium_blend_down.pdf.  
113 https://www.cnn.com/2024/09/09/climate/nuclear-warheads-
haleu/index.html#:~:text=In%20the%20meantime,from%20research%20reactors..  
114 https://world-nuclear.org/information-library/nuclear-fuel-cycle/conversion-enrichment-and-fabrication/high-
assay-low-enriched-uranium-
haleu#:~:text=At%20present%20only%20Russia%20and%20China%20have%20the%20infrastructure%20to%20pr
oduce%20HALEU%20at%20scale.%20Commercial%20supply%20of%20HALEU%20is%20only%20available%20
from%20Russian%20company%20Tenex.%20One%20company%20in%20the%20United%20States%2C%20Centr
us%20Energy%2C%20began%20operating%20a%20pilot%20HALEU%20cascade%20in%20October%2020232.  
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To put it mildly, it will be difficult to power the reactors of tomorrow without fuel.  Even if the 
material is available, the NRC must qualify fuel designs for safety and reliability.  This 
process can take decades and hundreds of millions of dollars, and again, the NRC lacks 
familiarity with novel fuel designs and higher enrichment levels and will err on the side of 
lower risk profiles.115 
 
Without signals to the private sector that the federal government is addressing these 
challenges, the financial runways for these new civilian nuclear players may be short.  Even 
setting aside licensure and fueling issues, nuclear physics is hard.  Sophisticated factories 
making materials with advanced metallurgies and strict design tolerances on par with 
spacecraft will be expensive.  First-of-a-kind costs for these designs may deter additional 
rounds of investment, and the domestic supply chain to serve these factories will have to 
be developed from scratch.116 
 
Electric markets do not adequately compensate for the unique reliability, resilience, and 
zero-carbon benefits of nuclear power.  Subsidized renewables and other market 
distortions will need to be corrected by federal policy.  If electric markets or severe 
economic downturns occur, investors will not stay with novel nuclear designs over the long 
haul.  We have seen this before due to broader economic conditions, especially 
compounded by black swan events like Three Mile Island and Fukushima that 
simultaneously undermine investor confidence. 
 
Moreover, those investors need to be willing to wait a long time for their return on 
investment.  The high capital costs and long development timelines make nuclear power a 
multi-decade investment play of the sort best undertaken by utilities with reliable cash 
flows.  And even then, as we have seen, projects can struggle.  New, smaller players in the 
field will not have as much ability to amortize their costs and will be more susceptible to 
the precociousness of the stock market.  Federal loan guarantees may be essential until 
the new entrants achieve scale.117 
 
Federal Policy Recommendations 
 

 
115 
https://www.sciencedirect.com/science/article/abs/pii/S0149197024004104#:~:text=The%20qualification%20of%20
nuclear%20fuel,with%20long%20project%20completion%20timelines.  
116 https://efifoundation.org/wp-content/uploads/sites/3/2023/10/20231011-CSF-FINAL-1.pdf.  
117 https://www.nei.org/CorporateSite/media/filefolder/advantages/Current-Policy-Tools-to-Support-New-
Nuclear.pdf.  
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So, a lot has to go right for the nuclear renaissance to succeed this time.  Policymakers will 
need to be educated on the strategic, economic, and geopolitical benefits of robust 
American nuclear technology leadership.  Maintaining a dynamic civilian reactor fleet 
ensures the US retains the expertise and supply lines to also serve its military.  Reliable 
energy at stable prices, all without emissions, is essential to supporting a creaking grid 
during a time of declared national energy emergency – especially for modern 24/7 factories 
and the needs of data centers and AI clusters.  Exports of American nuclear reactor designs 
will bind partner countries into a multi-decadal economic and security relationship.118  The 
alternative is to cede that territory to rival powers, some of them hostile. 
 
Needed reforms generally fall into two buckets based on which of the successors to the 
Atomic Energy Commission retain the relevant authority. 
 

• Nuclear Regulatory Commission authorities need reform to ensure timely 
certifications of reactor designs, construction licenses, and fuel qualifications.  The 
Department of Energy – essential a nuclear weapons apparatus with a small 
National Lab system attached – needs to avail the sector of funding (whether direct 
awards or through loan guarantees) and create a program that can allow surplus 
weapons materials to be safely transmitted to the private sector. 

 
• The oversight of the Nuclear Regulatory Commission falls to the House Energy and 

Commerce Committee (E&C) and the Senate Environment and Public Works 
Committee (EPW).  The Department of Energy’s programs are overseen by E&C, but 
also the Senate Energy and Natural Resources Committee (ENR).  NEPA reform is 
the purview of House Natural Resources (HNR).  The DOE research activities are 
under the House Science Committee.  With regard to treaty obligations concerning 
nuclear nonproliferation, the House Foreign Affairs Committee (HFAC) and Senate 
Foreign Relations Committee (SFRC) have their say.  Of course, our strategic forces 
and the NNSA are within the jurisdiction of the House and Senate Armed Services 
Committees (HASC, SASC).  And finally, the House and Senate Appropriations 
Committees will have their say, scattered between their Defense and Energy & 
Water Subcommittees. 

 
• Within the White House, the National Economic Council (NEC), the Office of 

Science and Technology Policy (OSTP), the National Security Council (NSC), the 

 
118 https://gjia.georgetown.edu/2024/06/03/competitive-advantage-as-a-national-security-objective-for-us-civilian-
nuclear-power-policy/.  
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National Energy Dominance Council (NEDC), and the Office of Management and 
Budget (OMB) all have their own equities. 

 
That is a lot of divergent stakeholders to have to wrangle.  Education of these policymakers 
is essential, as is the (preferably bipartisan) direction of the White House and 
congressional leadership to focus on the broader nuclear policy agenda.  The clearest 
starting point to hone this attention on Capitol Hill – particularly in an era of unified, one-
party government as currently exists – would be policy directives out of the West Wing. 
 
President Trump previously issued an Executive Order concerning SMRs in his first term.119  
It is overdue for an update.  Clear directives to agencies to streamline processes, stand up 
programs to facilitate transfer – potentially via auction, to generate revenue for taxpayers – 
and the reprocessing of fissile materials by the private sector, and support for resource, 
development, and deployment of SMRs on federal facilities would be a great start.  This 
signaling alone could facilitate market support for nuclear energy developers. 
 
Such an Executive Order and subsequent Presidential Budget Requests should also call on 
Congress to make needed statutory reforms.  These changes are not only needed but will 
be the most consequential, durable changes to our stilted way of deploying nuclear energy. 
 
Priority matters to address include: 
 
Atomic Energy Act reforms.  The Atomic Energy Act of 1954 remains the basic framework 
for nuclear regulation in the United States.  Its most impactful provisions with regard to the 
civil nuclear fleet are the regulatory processes authorized in Sections 103 (commercial 
licenses) and 104 (research and development licenses).  This seems a simple delineation: 
demonstrations of technology move through a laxer 104 process; fully operational 
commercial units operating in our communities should be held to a tighter design and 
construction licensure proceeding. 
 
However, currently, projects undergoing a Section 104 approval cannot sell any electrons 
to the grid.  This means a demonstration project at INL or on a military base must dump its 
heat and electricity for little meaningful utility.  Reforming Section 104 to allow even limited 
electricity sales would provide a market signal to investors and provide reportable revenue 
for nuclear reactor developers while they await full licensure.  By limiting this allowance to 

 
119 https://trumpwhitehouse.archives.gov/presidential-actions/executive-order-promoting-small-modular-reactors-
national-defense-space-exploration/.  
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units operating on DOE or DOD facilities, assurances can be provided that such limited 
sales are not a loophole for demonstration reactors to enter into commercial service. 
 
Section 104 should also be expanded to include specific support from the NRC to assist 
novel reactor demonstration projects through the process.  Safety standards should be 
tailored to the actual risks and scales of modern SMRs with advanced passive safety 
systems, not shoehorning or extrapolating risks from irrelevant, larger, legacy LWR designs.  
Specificity on the types of demonstration testing provisions to be required so that it does 
not appear that NRC regulators are “building the plane as they fly it” would facilitate greater 
clarity and collaboration between applicants and Commission staff. 
 
Similarly, Section 103 governing commercial reactors should be updated to incorporate 
appropriate, risk-informed, and technology-inclusive principles tailored to new SMR 
designs.  The inherent risk profiles of the different technologies should inform their 
licensure processes.  Risk assessments should scale with the power level, and risk of 
deployments, including how these may change if modular designs are scaled into larger 
generation projects in the future with additional reactors.  A project with one SMR licensed 
today should know what requirements or regulatory prohibitions may limit future expansion 
for additional power generation. 
 
Section 103 should also be modified to account for non-electric applications of nuclear 
generation, particularly heat for industrial applications or the production of hydrogen (so-
called “pink hydrogen”).  Even mobile reactor applications like BWXT’s should be envisaged 
in the statute. 
 
Change NRC’s way of doing business 
The recently enacted Accelerating Deployment of Versatile, Advanced Nuclear for Clean 
Energy (ADVANCE) Act included several reforms to NRC’s operational model.120  
Unfortunately, then Chairman Chris Hanson publicly interpreted ADVANCE as an 
endorsement of the NRC’s existing zero-risk, remote-work operational model.121  This 
makes clear successor legislation is necessary.  Concurrent with the aforementioned 
Section 103 and 104 reforms, and “ADVANCE 2.0” should: 
 

 
120 P.L. 118-67. 
121 https://www.capito.senate.gov/news/press-releases/ranking-member-capito-opening-statement-at-nuclear-
regulatory-commission-nomination-
hearing#:~:text=%E2%80%9CThe%20projected%20increase%20in%20the%20NRC%E2%80%99s%20workload%
20will%20overlap%20with%20the%20five%2Dyear%20term%20that%20Chairman%20Hanson%20has%20been%
20nominated%20to%20serve.  

https://www.capito.senate.gov/news/press-releases/ranking-member-capito-opening-statement-at-nuclear-regulatory-commission-nomination-hearing#:%7E:text=%E2%80%9CThe%20projected%20increase%20in%20the%20NRC%E2%80%99s%20workload%20will%20overlap%20with%20the%20five%2Dyear%20term%20that%20Chairman%20Hanson%20has%20been%20nominated%20to%20serve
https://www.capito.senate.gov/news/press-releases/ranking-member-capito-opening-statement-at-nuclear-regulatory-commission-nomination-hearing#:%7E:text=%E2%80%9CThe%20projected%20increase%20in%20the%20NRC%E2%80%99s%20workload%20will%20overlap%20with%20the%20five%2Dyear%20term%20that%20Chairman%20Hanson%20has%20been%20nominated%20to%20serve
https://www.capito.senate.gov/news/press-releases/ranking-member-capito-opening-statement-at-nuclear-regulatory-commission-nomination-hearing#:%7E:text=%E2%80%9CThe%20projected%20increase%20in%20the%20NRC%E2%80%99s%20workload%20will%20overlap%20with%20the%20five%2Dyear%20term%20that%20Chairman%20Hanson%20has%20been%20nominated%20to%20serve
https://www.capito.senate.gov/news/press-releases/ranking-member-capito-opening-statement-at-nuclear-regulatory-commission-nomination-hearing#:%7E:text=%E2%80%9CThe%20projected%20increase%20in%20the%20NRC%E2%80%99s%20workload%20will%20overlap%20with%20the%20five%2Dyear%20term%20that%20Chairman%20Hanson%20has%20been%20nominated%20to%20serve
https://www.capito.senate.gov/news/press-releases/ranking-member-capito-opening-statement-at-nuclear-regulatory-commission-nomination-hearing#:%7E:text=%E2%80%9CThe%20projected%20increase%20in%20the%20NRC%E2%80%99s%20workload%20will%20overlap%20with%20the%20five%2Dyear%20term%20that%20Chairman%20Hanson%20has%20been%20nominated%20to%20serve


• Reform the NRC’s budget structure to reduce the burden on advanced nuclear 
reactor design applicants.  As discussed earlier, the NRC’s budget is a 90-percent 
fee-recovery model.  Additional appropriations targeted to funding and expediting 
advanced reactor reviews would reduce costs for early movers and signal to the 
market at least some defraying of the upfront costs of the regulatory process, 
encouraging investment.  ADVANCE included “x-prizes” for early movers in reactor 
design and fuel certifications, but this fee reform would encourage far more entrants 
into the space. 

• ADVANCE allowed some flexibility from the federal scale to draw in private sector-
level talent to the NRC.  This should be expanded with additional flexibility and the 
direction to NRC to allow cooperative partnership agreements to dedicate staff to 
specific developers’ applications for an additional fee.  The NRC should also be 
directed to accept qualified academic fellows, private sector regulatory 
professionals, and staff exchanges with qualified DOE National Laboratory and DOD 
staff. 

• The NRC should be required to establish or utilize categorical exclusions (CEs) and 
programmatic environmental impact statements (EIS) to streamline environmental 
reviews and provide certainty for NEPA reviews.  Reforms should be made so that 
not all nuclear projects – particularly those not receiving direct federal funds in 
grants or loans – are not “major federal actions” for the purpose of NEPA.  CEs and 
programmatic EIS can be linked to the general risk profiles of new SMR designs. 

• The licensing under Section 103 and 104 should be clearly tiered and allowed to 
occur simultaneously, with feedback and application modifications immediately 
transferable between the two siloes.  Fuel design and fabrication qualification 
should be allowed to occur contemporaneously and be expedited when linked to a 
viable design application.  A tiered approach would also allow incremental 
regulatory investment, alleviating immediate financial burdens on applicants while 
they ensure their designs will ultimately be viable. 

 
Transform military surplus from liability to asset 
The United States possesses more than 60 metric tons of surplus weapons-grade 
plutonium. What to do with this material has bedeviled policymakers for decades.  
Contaminated treatment sites and canceled projects like the Mixed Oxide (MOX) Fuel 
Fabrication Facility at Savannah River, as well as simply protecting and managing the 
inventory of a highly radioactive material prone to spontaneous combustion in ambient air, 
have cost taxpayers untold billions of dollars.  The trend is for this to continue, with the 
dilution and disposal of this plutonium through the Waste Isolation Pilot Plant (WIPP) taking 



– at best – 30 years and $18 billion to ultimately get rid of something the taxpayer funded 
the creation of, with no economic benefit.122 
 
Congress should end all this by: 
 

• Legislatively terminating the Plutonium Disposition Program.  Surplus plutonium 
should be preserved until a program for its safe transmission to private sector 
stakeholders is devised.  In the meantime, a Strategic Plutonium Reserve would be a 
more secure and cost-effective means of inventorying this material than diluting it, 
shipping it, and burying it in the desert. 

• Directing the DOE to create an auction system for plutonium resources.  Partnering 
with the NRC, viable applicants for reactor designs and fuel certification should be 
able to bid on plutonium materials for eventual use as fuel. 

o Concurrently, the DOE should lease legacy nuclear weapons facilities and 
potential fuel fabrication sites to make new fuel assemblies for SMRs.  Many 
of these buildings are contaminated and underused, posing a cleanup 
liability for the federal government.  The terms of leases should include sole 
use for approved fuel processing and fabrication purposes, and 
requirements that leaseholders – renewable terms measured in decades – 
decontaminate or fully decommission the facilities, saving federal taxpayers 
the expense. 

 
Plutonium is not the only military surplus fissile material of interest to the private sector.  
Highly enriched uranium can be down-blended HALEU.  Both the defense sector and the 
private sector will also need access to new uranium and HALEU supply lines. 
 
Congress can facilitate this by: 
 

• Establishing a robust and closed-loop nuclear fuel cycle.  The DOD and DOE should 
establish public-private partnerships with companies to expand domestic 
centrifuge enrichment as well as deconversion capabilities, including at existing 
federal facilities. 

o Prizes or funding programs for novel enrichment or fuel processing 
technologies could spur innovation while serving national security 
imperatives. 

• Providing tax incentives akin to PTCs and ITCs for nuclear fuel production. 

 
122 https://nap.nationalacademies.org/resource/25593/interactive/.  
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• Requiring the DOD and DOE to engage in long-term contracts for HALEU production 
and fuel fabrication for federal use, while also allowing for some commercial-grade 
production, to demonstrate consistent market viability.  

o Other exotic nuclear fuels would benefit from this approach, such as TRISO, 
metallic fuels, and molten salts.  Demonstration of a viable thorium salt 
medium would also potentially kickstart a whole new fuel source. 

• Funding advanced recycling technologies to utilize transuranic wastes as fuel while 
reducing the total volume of waste materials and their radiotoxicity.  Federally 
funded pyroprocessing and advanced separation techniques, electrochemical 
processing for metallic fuels, and final end-of-life waste treatment and disposal 
would signal long-term viability of the SMR sector.123 

 
Facilitating the market 
Finally, Congress could provide market signals and financial incentives to investors and to 
end distortions in the electric spot and capacity markets. 
 

• At the risk of drawing in even more congressional Committees, the House Ways and 
Means and Senate Finance Committees should replace electric generation PTCs 
(Section 45)124 and ITCs (Section 48),125 including for nuclear, in favor of a tax credit 
that rewards generation assets based on capacity factors.  This would do more to 
support grid reliability and end market distortion than efforts to make technology-
specific, countervailing incentives in an attempt to balance existing incentives 
against new ones. 

• The DOE Loan Programs Office (LPO)126 could provide technological and financial 
risk insurance to SMR developers, including those in the NRC process, to even 
modestly offset the risk to investor returns and subcontractors caused by delays 
from the federal review processes.  A small federal surety would have an outsized 
influence in market signaling, making additional private sector dollars available to 
support developers.  This would be less costly and less risky than actual federal 
loan guarantees, the current primary mission of the LPO. 

 
123 https://world-nuclear.org/information-library/nuclear-fuel-cycle/fuel-recycling/processing-of-used-nuclear-
fuel#:~:text=Electrometallurgical%20%27pyroprocessing%27%20can%20readily%20be%20applied%20to,since%2
0the%20operating%20temperatures%20are%20high%20already.&text=This%20is%20the%20IFR%20(integral%20
fast%20reactor),experimental%20fast%20reactor%20which%20ran%20from%201963%2D1994.  
124 https://www.law.cornell.edu/uscode/text/26/45.  
125 https://www.law.cornell.edu/uscode/text/26/48.  
126 https://www.energy.gov/lpo/loan-programs-office.  
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• Reforms to programs like the EPA’s Superfund127 and Brownfields128 initiatives to 
prioritize new SMR projects would expedite deployments.  Sites like retired coal 
plants and other industrial facilities would generally have transmission assets and 
river or rail access that can facilitate site development while bringing durable 
employment and tax revenues into communities that need it most. 

• Direction to the Export-Import Bank129 to prioritize and expand financing to US 
nuclear reactor and fuel exporters, and reducing the burdens for this trade, with 123 
Agreement trade partners not subject to US sanctions.130 In concert, the 
Department of Commerce and US Trade Representative should waive tariffs related 
to nuclear energy supply chains.  This can be a sector where low tariffs paired with 
financial guarantees from Ex-Im will reduce US trade deficits with billion-dollar 
commercial exchanges. 

 
Conclusion 
The history of failed “nuclear renaissances” and the complexity of the underlying policy 
environment – never mind the actual engineering and operation of nuclear facilities 
themselves – suggests that the challenges and costs associated with nuclear energy are 
simply too much for society to bear.  Many pundits, critical of nuclear energy, say it should 
be abandoned for their favored generation source of choice – primarily on the basis of cost. 
 
However, if the US is to be energy independent and maintain leadership at the cutting edge 
of innovation, it must lead in the nuclear space.  Nuclear energy is unique in its sheer 
capacity to convert small amounts of fuel into immense amounts of energy131 and to do so 
at a constant rate.132  This reliable baseload generation, with zero emissions of carbon 
dioxide or criteria pollutants, in the SMR era also requires minimal land use and no use of 
freshwater resources.  It is a technology perfectly matched to modern data and 
manufacturing sector needs.  And, it goes without saying, maintaining robust nuclear 
engineering expertise and supply chains will remain essential to national security, from 
strategic weapons to naval craft to powering remote military installations. 
 
As with many things, the challenges are financial.  Distilled down, the concern about 
regulatory timelines, fuel availability, and the rest can be defined in dollars and market 
sentiment.  This is all the more reason that Washington must signal it is serious about 

 
127 https://www.epa.gov/superfund.  
128 https://www.epa.gov/brownfields.  
129 https://www.exim.gov/about.  
130 https://www.energy.gov/nnsa/123-agreements-peaceful-cooperation.  
131 https://whatisnuclear.com/energy-density.html.  
132 https://visualizingenergy.org/what-are-capacity-factors-and-why-are-they-important/.  
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addressing these issues to bend the nuclear cost curve downwards.  Without direction 
from federal policymakers, the market will not be able to overcome the headwinds and 
pricing distortions created by federal policies themselves. 
 
The sooner reforms are implemented, and the private sector can invest and deploy in 
SMRs, the better.  This can be done without downside risks to public health and safety.  
Indeed, one could say that failure to do so – given the downside externalities of other 
energy sources –is more harmful to the general welfare and our environment.  Too many 
other sectors are relying upon reliable baseload generation and they are growing too 
quickly for America to fail here. 
 
This time, we need the nuclear renaissance to hold.  And that means all of official 
Washington needs to get to work. 
 






