
 

 Reactor Regulations: Red Herring or Red Alert? 
 

 Interest in nuclear energy has surged in recent years on the backs of a growing startup 
community, electrification or decarbonization goals, and government action.  With perceptions 
shifting and attention growing, the dialogues and questions around why nuclear energy 
technology has or has not succeeded in the past continue to be raised by a growing number of 
interested parties.  In trying to understand these questions, the role of the regulatory 
environment often comes to the forefront and it is important to be able to analyze the real 
regulatory challenges, impacts, or opportunities.  Many will often point to isolated experiences or 
historical changes and take broad lessons therein without first presenting or understanding the 
appropriate context.  Trying to understand the future of the energy landscape requires 
understanding more of this broader context as well as the history therein to best create a picture 
of the present. 
 
Evolution of the US Nuclear Regulatory Environment 
 
The legal framework for licensing and regulating nuclear power plants and nuclear technology 
can trace its history to the Atomic Energy Act (AEA), first passed in 1946 and subsequently 
amended multiple times1.  The Atomic Energy Commission (AEC) was created at the same time 
to enforce this legal framework and manage and transfer to civilian hands the government’s 
nuclear weapons programs and future development aims for nuclear technology2.  The initial 
licensing environment has evolved over the years but remains at its roots, a two-step licensing 
process, requiring applicants to obtain both a construction permit (CP) and an operating license 
(OL).  This licensing process is laid out within Title 10 of the Code of Federal Regulations (10 
CFR) Part 502 and was used to license over 100 power plants by the AEC4.  Basically, the 
issuance of a CP requires evaluation of sufficient preliminary design and safety information to 
initiate construction while the OL requires as built conformance to a final design, safety, and 
operations evaluation.   An environmental review was subsequently incorporated through the 
passage of the National Environmental Policy Act5 and public hearings are mandated in the CP 
phase as well as for contested OL applications6.  The initial licenses issued under 10 CFR Part 
50 allow for up to 40 years of operation7 with significant ongoing regulatory engagement in the 
form of inspections (planned, random, and mandated on-site)8, ongoing licensing activities for 
unplanned or planned changes (such as power uprates where generation output is increased or 
10 CFR 50.599 activities), and numerous other points of oversight.  Figure 1 provides an 
illustration of various stages of the current 10 CFR Part 50 two-step licensing process. 



 

   

 
Figure 1 10 CFR Part 50 Two-Step Licensing Process10 

In 1974, the Energy Reorganization Act was signed into law, eliminating the AEC and splitting 
its functions between a newly created Nuclear Regulatory Commission (NRC) and the Energy 
Research and Development Administration, a precursor component organization to the 
Department of Energy (DOE)11.  This law aimed to separate the nuclear energy development 
and nuclear weapons activities from the regulation of civilian nuclear activities by creating the 
more independent NRC.  The NRC regulates nuclear research, commercial, and medical 
nuclear activities of various types and is organized under five Presidentially nominated and 
congressionally approved Commissioners, one of whom serves as Chairman.  In addition to the 
Chairman, ~3,000 experienced and committed staff members are employed in numerous offices 
within the NRC as well as committees, boards, and other organizations established within the 
agency that provide oversight and review of the civilian use of nuclear materials.  Today’s NRC 
is a fee-based organization, with the entities and applicants being regulated by it funding the 
majority of NRC activities through fee payments.  Until the commencement of operations at 
Vogtle units 3 and 4, an often touted, but incorrect, talking point was that the NRC had never 
licensed an operating commercial reactor and only the AEC had.  This talking point ignored the 
issuance of multiple OLs by the NRC, including for Watts Bar Unit 2 in 2015,12 as well as any of 
the multiple initial 20 year license or subsequent 20 year license renewals (SLRs) the NRC has 
issued (the first initial license renewal was issued in 2000 for Calvert Cliffs Units 1 and 213 and 
the first SLR was issued in 2018 for Turkey Point Units 3 and 414). 
 
Despite being utilized to support the deployment of nearly all commercial nuclear power plants 
in this country, the opportunity for improvement and innovation upon the 10 CFR Part 50 
process was evident to both the AEC and the NRC in the 1970s and 80s.   The implications of 
delays associated with mandatory hearings has often been cited as one of the overriding 
concerns driving early nuclear regulatory reform discussions; however, from activities at the 
time, it is clear it was just one of many concerns.  A large, perhaps more significant, and oddly 
still relevant, drive of developers and regulators around this reform can be attributed to the need 



 

   

for standardization and the implications of proceeding through construction based on 
preliminary design information, as unintentionally encouraged by the 10 CFR Part 50 CP and 
OL framework.   Position statements from the AEC in the early 1970s15 showed that 
standardization was high at the top of the Commission’s agenda and two appendices targeting 
this very concept were added to 10 CFR Part 50 shortly thereafter.  Appendices M and N were 
added to 10 CFR Part 50 in 197316 and 197517, respectively, and focused on standardizing 
designs, repetitive deployment, and the manufacturing of nuclear power plants.  The agency’s 
focus on standardization and manufacturing even encouraged the submission of the only 
manufacturing license application in NRC history when Offshore Power Systems, a joint venture 
of Westinghouse Electric Company and Tenneco (which had previously merged with Newport 
News Shipbuilding), tendered an application in 1972 to manufacture 8 offshore nuclear power 
plants18.  This application eventually led to the issuance of a license in 198219, but no reactors 
were ever built or deployed (the NRC actually recommended issuing the license years earlier; 
however, the application review encountered new oversight requirements prior to completion 
due to the Three Mile Island accident in 1979).  While much of today’s emphasis on 
standardization and duplicate deployments is focused on the economic and development 
challenges, it is important to note that the NRC consistently cited safety as their overriding 
concern behind NRC motivations for standardization. 
 
Reduced demand for nuclear energy in the latter half of the 1970s tempered some of the focus 
on and necessity for innovation around standardization; however, renewed attention was 
brought from an unlikely source in the early 1980s.  The inquiries and reviews into the Three 
Mile Island incident called out the need for standardization and innovation of NRC licensing 
processes as part of the recommended responses to the accident20,21.  Over the course of the 
rest of that decade, congressional and NRC activities, including reports22, hearings, proposed 
bills23, and task forces, all focused on the opportunity for regulatory innovation.  In parallel to, 
and while awaiting final legislative action that only came in the early 1990s to validate NRC 
action24, the NRC proceeded to begin a rulemaking (the process by which the NRC establishes 
its framework for regulation, called rules) focused on standardization25.  This process eventually 
resulted in a new one-step licensing process that was codified in 10 CFR Part 52 in 198926.   
 
10 CFR Part 52 offers a Combined License (COL) process alongside several vehicles to 
potentially improve repetitive licensing engagements and encourage standardization such as 
Design Certifications (DCs), Early Site Permits (ESPs), Standard Design Approvals (SDAs) as 
well as incorporating the 10 CFR Part 50 Appendix M Manufacturing License discussed 
earlier27.   When publishing the draft version of 10 CFR Part 52, the NRC stated that its purpose 
was, in part, “to streamline the licensing process by encouraging the use of standard designs 
and by permitting early resolution of environmental and safety issues related to the reactor site 
and design28.”  DCs and SDAs both focus on allowing for safety, design, and environmental 
issues related to a standard design to be reviewed in isolation from, and referenced within, 
license applications (both in 10 CFR Part 50 and 10 CFR Part 52)29,30.  However, DCs differ 
from SDAs significantly in that a DC is codified via rulemaking, while SDAs have less finality31,32.  
This finality can have significant implications on a particular licensing action in adjudication 
space.  Another key difference between DCs and SDAs is that applicants can request approval 
for major portions of a design as part of an SDA application, while DC applications must present 
the final information for the entirety of a particular design.  ESPs allow for security, safety, 
emergency preparedness, and/or environmental concerns, as related to a site, to be reviewed 



 

   

by the NRC and later referenced in a COL or CP33. DCs, SDAs, and ESPs are all optional 
engagements designed to reduce burden in subsequent licensing activities and provide finality; 
moreover, any standalone COL or OL application would contain the technical information 
required for DCs, SDAs, and/or ESPs inherently. A COL is essentially a CP and conditional OL 
in one package that includes analysis and acceptance requirements to ensure requirements, 
either directly included in a COL or referenced in DCs, ESPs, SDAs, manufacturing licenses, 
etc., are met on an as built basis before operation can commence34.  DCs/SDAs are issued for 
15 years35,36, ESPs for 10 or 20 years37, COLs for 40 years38, manufacturing licenses are issued 
for 5-15 years39, and only an SDA cannot be renewed by an applicant36,40,41,42; however, the 
NRC is currently considering potential increases to some of these issuance43.  Figure 2 provides 
an illustration of various stages of the current 10 CFR Part 52 one-step licensing process. 
 

 
Figure 2 10 CFR Part 52 One-Step Licensing Process44 

In the years following the adoption of 10 CFR Part 52, numerous regulatory engagements and 
licensing activities under the new regulatory framework were initiated, suspended, withdrawn, 
and completed.  Table 1 shows completed licensing activity that has taken place under the 10 
CFR Part 52 framework since the rule went into effect in 1989.  Despite the issuance of seven 
DCs, six ESPs, and eight COLs, the only project fully licensed under 10 CFR Part 52 to achieve 
commercial operations today is the Vogtle expansion project.  Additionally, in 2018 and 2019, 
the COLs at Levy, South Texas Project, and V. C. Summer were terminated45 at the request of 
the license holder and join the 14 additional combined licenses applications that were 
suspended or withdrawn46.  Two sites, Vogtle and North Anna, enjoy the confluence of an ESP, 
DC (ESBWR for North Anna and AP1000 for Vogtle), and COL; however, North Anna currently 
seems more likely for deployment of smaller, advanced reactor technology47. 



 

   

 
 
 

Table 1 Completed 10 CFR Part 52 Licensing Activity 

10 CFR Part 
52 Activity 

Design/Project/Site Applicant Date Issued 

DC Advanced Boiling Water 
Reactor (ABWR) 

General Electric (GE) Nuclear Energy May 12, 199748 

DC System 80+ Combustion Engineering (now 
Westinghouse Electric Company) 

May 21, 199749 

DC AP600 Westinghouse Electric Company December 23, 199950 

DC AP1000 Westinghouse Electric Company January 27, 200651 

DC ESBWR GE-Hitachi Nuclear Energy October 15, 201452 

DC Advanced Power Reactor 
1400 (APR1400) 

Korea Electric Power Corporation and 
Korea Hydro & Nuclear Power Co., 
Ltd. 

May 22, 201953 

DC NuScale Small Modular 
Reactor 

NuScale Power, LLC January 19, 202354 

ESP Clinton Power Station, IL Exelon Generation Company, LLC March 15, 200755 

ESP Grand Gulf Nuclear Station, 
MS 

System Energy Resources Inc. April 5, 200756 

ESP North Anna Nuclear 
Generating Station, VA 

Dominion Nuclear North Anna, LLC November 27, 200757 

ESP Alvin W. Vogtle Electric 
Generating Plant, GA 

Southern Nuclear Operating 
Company 

August 26, 200958 

ESP Existing Salem and Hope 
Creek Nuclear Site, NJ 

PSEG Power, LLC, and PSEG 
Nuclear, LLC (PSEG) 

May 5, 201659 

ESP Clinch River Nuclear Site, TN Tennessee Valley Authority (TVA) December 19, 201960 

COL Vogtle, Units 3 and 4, GA Southern Nuclear Operating 
Company 

February 10, 201261 

COL Virgil C. Summer, Units 2 and 
3, SC* 

South Carolina Electric & Gas  March 30, 201262 

COL Fermi, Unit 3, MI Detroit Edison Company May 1, 201563 

COL South Texas Project, Units 3 
and 4, TX* 

Nuclear Innovation North America, 
LLC  

February 12, 201664 

COL Levy Nuclear Plant, Units 1 
and 2, FL* 

Duke Energy Florida, LLC October 26, 201665 

COL William States Lee III, Units 1 
and 2, SC 

Duke Energy December 19, 201666 

COL North Anna, Unit 3, VA Dominion Virginia Power  June 2, 201767 

COL Turkey Point, Units 6 and 7, FL Florida Power & Light Company April 12, 201868 
*The COLs for the Summer, South Texas Project, and Levy sites were terminated in 2018 and 2019. 

 
While most of these licensing activities never resulted in construction or operations, this was 
clearly an era when developers and utilities were expressing significant interest in nuclear 
expansion.  In response, the NRC’s budget authority grew from $669M to over $1B between 
Fiscal Year (FY) 2005 and 2011 and staff needs grew from ~3,100 employees to over 4,000 in 
the same period69,70.  In the years since 2011, the interest anticipated never came to fruition 
coupled with closures of operating nuclear plants reduced NRC needs with FY 2025 requests 
seeing the NRC budget requests only now starting to approach 2011 levels and current staffing 
levels needs are ~2,90071.  
 



 

   

In the latter half of the 2010s, increased focus on advanced nuclear technology, differing from 
the existing NRC experience base in variety of sizes, potential applications, and non-light water 
based designs, brought about a new round of discussions on the need for regulatory innovation.  
In 2019, the Nuclear Energy Innovation and Modernization Act (NEIMA) was signed into law 
bringing with it NRC staff development and training to support advanced reactor licensing, 
reduced NRC fee burdens on some advanced reactor activities, and a new licensing framework 
rulemaking process72.  This rulemaking process, known as 10 CFR Part 53, is focused on a risk-
informed, technology-inclusive licensing process with the NRC currently anticipating issuance of 
a final rule in 2025 (while the congressional mandate calls for a rule by the end of 2027)73.  
Despite the development of 10 CFR Part 52 and the current development of 10 CFR Part 53, it 
is important to note that developers deploying the largest projects within the US Advanced 
Reactor Demonstration Program (and other developers) are pursuing licensing under 10 CFR 
Part 50 as they characterize it as the framework with the fastest deployment implications.  This 
speed is largely driven by the fact that the 10 CFR Part 50 licensing pathway allows applicants 
to submit preliminary design information as part of the CP application, as previously noted.  
While there are some risks associated with this approach, this can be invaluable for first-of-a-
kind (FOAK) designs that are expected to undergo significant changes as the design progresses 
from the preliminary to detailed stage.  Once a final design has been established, a final safety 
analysis report is submitted as part of the OL application. Table 2 provides a timeline of the 
regulatory development events and activities discussed herein as well as other important 
milestones. 
 

Table 2 Timeline of US Regulatory Development Activities and Other Important Milestones 

Year Event 

1946 AEA Passed Creating the AEC in 1947 

1953 Eisenhower "Atoms for Peace" Speech Encouraging More Commercial Use of Nuclear Energy 

1954 
AEA Amended to Create Power Reactor Demonstration Program Which Supports 10+ 
Demonstrations 

1956 AEC Issues First CP, CPPR-1, for Indian Point Unit 174 

1957 Shippingport, the First Commercial US Nuclear Power Station, Begins Operations 

1960 AEC Issues First OL, DPR-3, for Dresden Unit 1, Plant would begin Operations in 196175 

1972 AEC Issues Initial Statement on Standardization of Nuclear Power Plants 

1973 10 CFR Part 50 Appendix M Focused on Manufacturing Licenses Issued 

1974 Energy Reorganization Act Passed Creating the NRC in 1975 

1975 10 CFR Part 50 Appendix N Focused on Standardization and Duplicate Deployments Issued 

1982 NRC Issues First and Only Manufacturing License for Offshore Power Systems 

1989 10 CFR Part 52 Codified into Law 

1997 NRC Issues First DC, for ABWR 

2000 NRC Issues First Initial License Renewal for Calvert Cliffs Unit 1 and 2 

2002 NRC Initiates Review of AP1000 DC Application 

2006 NRC Issues AP 1000 DC 

2007 NRC Issues First ESP, for Clinton Site; Westinghouse Applies to Amend AP1000 DC 

2009 NRC Issues Aircraft Impact Rule 

2011 NRC Staffing Peaks at Over 4,000 Employees 

2012 NRC Issues First COLs Issued for Vogtle Units 3 and 4 

2018 
First SLR Issued for Turkey Point Units 3 and 4; COLs Terminated for Levy Units 3 and 4 and 
South Texas Project Units 3 and 4 

2019 NEIMA Signed Into Law; COLs Terminated for Virgil C. Summer Units 3 and 4 



 

   

 
 
 
Standardization: Have we Learned Anything? 
 
It is somewhat shocking to recognize that conversations around the need for better 
standardization practices and frameworks pre-date the ~50-year life of the NRC and are still as 
accurate today as they were during the AEC’s time.  However, with the benefit of half a century 
of hindsight, one must ask whether the lessons of the past have ever actually been put into 
practice by developers or regulators.  As mentioned earlier, the initial two-step licensing process 
had an unintentional consequence of incentivizing relying on preliminary design information in 
early construction and potentially incurring significant cost and/or schedule impacts in projects’ 
later stages.  A 1986 study by the Energy Information Administration looking at all US nuclear 
plants in operation at the time (~75) found that, on average, actual construction costs had 
exceeded estimated costs by 200% with plants beginning construction in 1974 and 1975 some 
~280% more expensive than initial estimates76.   
 
Two sets of US sites, Byron and Braidwood as one and Wolf Creek and Callaway as the other 
set, feature the only examples of standardized deployment under the 10 CFR Part 50 duplicate 
or replicate plant deployment guidance issued prior to the creation of 10 CFR Part 52.  These 
pairs of sites both utilized standardized Westinghouse four-loop reactors (the number of loops 
refers to the number of steam generators) with Wolf Creek and Callaway deploying a standard 
design through the Standardized Nuclear Unit Power Plant System (SNUPPS) consortium22 and 
Byron and Braidwood as twin plants by a single ownership group.  Westinghouse helped deploy 
27 additional, non-standardized four-loop units on top of the six units spread across the two 
pairs of duplicate deployments and also some additional 19, smaller, also non-standardized 
two- and three- loop reactors across the country as well77.   
 
Both regulators and developers believe that by leaning on a standardized design, future projects 
would have reduced risk, schedule impacts, and cost overruns.  But a lack of nuclear 
deployments in recent decades has further complicated this picture by limiting or eliminating any 
experienced development, design, or construction infrastructure or experience base to rely on.  
Combined with a period of flat electricity demand in the US, these factors have led to an 
environment where DCs have become more akin to a marketing tool to promote technology 
than a ready to build, off the shelf product.  Of the 8 DCs issued, only Westinghouse has stated 
that they intend to still potentially make direct use of their certification for the AP1000.  NuScale 
will likely never build the lower power version of their technology they certified and is pursuing a 
power uprate of the design they certified using a SDA78.  It is extremely unlikely that any of the 
other technologies certified will be deployed in the US in the near-, medium-, or long-term.  
Additionally, while Westinghouse’s and NuScale’s experiences should be applauded for driving 
FOAK nuclear and regulatory activity, both certification experiences illustrate the same lessons 
the AEC, NRC, and developers have been pushing since 197215.   
 
Between March 2002, when the NRC initiated review of the AP1000 DC and January 2006, 
when the NRC issued the AP1000 final rule, the underlying design control documents 
underwent 15 major revisions79.  While some amount of revisions following encounters with a 
regulator are expected, the hundreds of thousands of man-hours of work that went into each 



 

   

revision also illustrates more preliminary design information in a DC application than one might 
envision based on the 10 CFR Part 52 development history.  Additionally, the AP1000 design 
was also an evolution of an already certified design, the AP600, indicating that the design 
should have even more basis, or groundwork, than a novel DC application.   The AP1000 
design further showed evolution when, in 2007, Westinghouse submitted a DC amendment 
application; however, they had already been adjusting the design to support customer needs 
through some supplementary reports since 200580.  The 2007 submittal notes that the 
amendment is in part due to a pre-emptive response to proposed 10 CFR Part 52 changes on 
top of responding to customer feedback and the amendment would not be issued as a final rule 
until 2011.  The AP1000 design was clearly still not fully finalized for the standardized 
deployment originally envisioned by 10 CFR Part 52 when review initially began in 2002 nor, 
based on the numerous license amendments required due to construction, when the Vogtle 
COLs were issued in 2012.  Southern Company notified the NRC of a desire to amend the 
COLs due to construction needs less than 2 months after issuance81 and would eventually 
amend the COLs close to 200 times from 2012 to 202482.  Clearly, the finality of DCs, as well as 
COLs. did not lend itself to the flexibility required at Vogtle to deploy a first of a kind (FOAK) 
design; however, Vogtle’s actual project completion is likely a more vital step than regulatory 
engagement in getting to a standardized deployment model.   
 
In 2007, the NRC published a proposed rule related to protection from aircraft strikes83 and 
these new requirements are sometimes cited as having an oversized impact in the cost and 
timeline challenges facing the US AP1000 projects84.  This rule was finalized in 200985 and 
applied to the AP1000 projects with some estimates showing that this would double the cost of 
containment and shield structures versus estimates of Chinese AP1000s86.  While this increase 
is certainly notable, the scale of the overall cost overruns and schedule delays at Vogtle related 
to this regulatory change could not have entirely accounted for the $10B+ cost overrun and 
~decade of schedule overruns.  Moreover, it is clear that the AP1000 design was still not 
finalized when the rule was proposed nor when issued as a final rule, and the project team had 
significant time to respond while already in process on the DC amendment and Vogtle COL.  
Not having finalized the design, poor project management, lawsuits, and numerous other factors 
had large impacts on the US AP1000 projects that dwarf the impacts of any single, no matter 
how significant, regulatory change87,88. 
 
It is challenging to say that the ~50 reactors that Westinghouse deployed prior to AP1000 
created an experience base to alleviate all deployment and construction obstacles; however, a 
larger experience base clearly existed for standardizing a design than when the AP1000 or 
NuScale DC applications were submitted.  This lack of design, deployment, and construction 
experience in the presence of customer engagement and real project development clearly 
attributed, in part or if not in whole, to the need to revise the AP1000 DC and for NuScale to 
pursue an uprate of their certified design to support customer and market needs.  The NuScale 
and AP1000 experience provide justification and support for developers considering a 10 CFR 
Part 50 licensing approach for their FOAK projects and a 10 CFR Part 52 approach for 
subsequent projects.  Some developers believe that this approach allows for the proper blend of 
flexibility and groundwork for repetitive deployment without taking on some of the upfront 
challenges and risk associated with past and recent nuclear projects.  Moreover, as previously 
discussed, the NRC established DCs as rules for finality purposes and stated, when issuing 10 
CFR Part 52, that having a DC as a “final rule thus provides greater assurance that 



 

   

standardization and the concomitant safety benefits will be preserved26.”  When issuing the 10 
CFR Part 52 rule, the NRC stated that “standardization has the double aim of enhancing safety 
and making it possible to resolve design issues before construction26.”  The more a design 
certification is required to change prior to and during construction, the more these aims have 
clearly been missed.  The finality differences between an SDA and a DC also illustrates the 
NRC’s intention, based on the NRC’s focus on safety and on developer feedback, to create an 
unassailable and unchangeable template for replicative deployment in the form of the DC.  
Perhaps, the AP1000 regulatory experience would have been more amenable to changes 
necessitated by construction and development with a less burdensome SDA versus a DC (or 
perhaps Vogtle would have had more flexibility under a CP versus the COL route utilized).  
Additionally, NuScale’s responsiveness to customer needs by uprating their design certainly 
supports future deployment needs but creates a rule that will need modification or additional 
regulatory engagement before the technology can ever be deployed.  The finality associated 
with a DC makes it ideal to stand alone as reference base for a truly finalized and deployable 
technology; however, it creates significant or unnecessary burdens for DCs relying on more 
preliminary design information or that will need to evolve before deployment.  
 
Conclusions 
 
Discussions happening today around standardizing nuclear projects and learning from repetitive 
or duplicate deployments could almost just as easily have happened in 1974 versus 2024 and 
regulatory challenges are only part of the picture on effectively deploying economic nuclear 
power projects.  While no one will argue that a regulatory environment developed in the 1970s 
and 1980s, and then never seeing true commercial deployments until 2023, does not represent 
an opportunity for improvement and evolution, understanding some of the history and activity 
within this environment offers significantly more context.  As noted earlier, US nuclear projects 
have often exceeded cost and schedule estimates prior to any loss of experience base or 
decades before the regulatory environment has expanded and constricted to its current extent.  
Factors driving these cost and schedule impacts arise from the planning and construction 
challenges associated with the isolated historical and modern experience base while illustrating 
numerous areas for improvements on top of the need for regulatory innovation and reform.  
Additionally, the preponderance of certified designs in this country that have never been 
deployed, either prior to certification, which one might argue was the original intent, nor after 
certification, indicates that developers and regulators have still not capitalized on the premise 
originally envisioned in standardization.  Utilizing a DC as more of a marketing or sales tool to 
support customer risk reduction concerns is certainly tackling some significant challenges 
around nuclear deployment; however, this drives an inverse incentive to complete a good 
enough to certify DC based on a preliminary design.  The incentive parallels the original 
unintended incentive to rely on preliminary design information in the 10 CFR Part 50 process 
and indicates that we may not have fully created the appropriate frameworks for 
standardization. 
 
Nuclear projects are difficult, multi-year, multi-billion-dollar endeavors that face a myriad of 
technical, regulatory, commercial, social, and other burdens for final deployment.  The history of 
failed projects, limited experiences, as well as completed projects create a roadmap to try and 
begin to understand these numerous interacting factors and systems.  The presence of 
numerous licensed sites and licensed designs that have never seen deployment show that even 



 

   

in the presence of significantly reduced or eliminated regulatory burdens, other factors, such as 
demand concerns, construction risks, and/or poor past project management practices, limit the 
ability to move projects forward.  Combining those adjacent factors with the near blank slate that 
currently exists in regulatory space to act upon the historical goals associated with 
standardization may actually create more potential space for innovation and improvement than 
as being seen as an insurmountable burden. 
 
Recommendations 
 
Deploying nuclear technology in the future likely requires concerted action from stakeholders on 
all sides of the equation.  Some fundamental recommendations for change and innovation can 
be gained by examining the current and historical context of regulatory engagement for nuclear 
energy projects in the US.  Leveraging lessons learned from this context is likely the only way to 
achieve the scale of nuclear development needed to support domestic electrification or clean 
energy goals. 
 
Recommendation 1 – Achieve True Design Completion 
The cost to develop a modern jet-powered airliner can be in the billions to tens of billions of 
dollars89 with some estimates for the development of the Boeing 787 Dreamliner at over $30 
billion90.  It would be hard to argue that new nuclear development does not have at least similar, 
if not increased, development burden as compared to modern jet airliners.  Coupling this 
development and design burden with regulatory milestones based on preliminary design 
information creates an incentive to find development differentiators that have reduced financial 
burden.  Failure to approach a regulator or project with an essentially complete design will 
almost assuredly result in non-trivial schedule and cost impacts.  Developers need to 
understand the pitfalls of the past and pursue the hard, more time-intensive, upfront 
development challenges intrinsic to nuclear development or face even larger cost and schedule 
implications subsequently. 
 
Recommendation 2 – Future Customers Need Basic Regulatory Understanding 
Potential customers and/or future owners for new nuclear energy technology often cite the need 
for NRC approval or certification of nuclear technology before pursuing project development.  
However, as previously evidenced by the Vogtle experience (which relied on the AP1000 DC), a 
certified design does not ensure acceptable project risk nor that a technology has even 
achieved a fully complete design.  Truly understanding the implications of regulatory milestones 
as well as terms, such as certification vs license, is paramount to responsible parties 
considering nuclear development.  
 
Recommendation 3 – The NRC and Congress Should Consider Standardization-Related 
Regulatory Innovations  
With dialogues around standardized, repetitive, and/or duplicate nuclear technology deployment 
essentially frozen in time for fifty years, the NRC and Congress must consider whether existing 
frameworks and guidance offer appropriate incentives.  Of the seven DCs issued by the NRC, 
only one, AP1000, is arguably ready for potential standardized deployment.  The NRC and 
Congress could consider revising the existing standardization policy statement to provide new 
guidance on how best to utilize lessons learned from the last several decades of regulatory 
engagement.  Additionally, the NRC and Congress could consider making DCs contingent upon 



 

   

and automatically initiated on an off-fee basis upon issuance of one, and more likely and 
effectively more than one, OL or COL. 
 
Recommendation 4 – Applicants Needing Flexibility in FOAK Projects Need to Weigh the 
Benefits of Licensing Pathways 
The perceived speed benefits associated with pursuing a COL for FOAK designs are likely to be 
offset by the flexibility afforded by the two-step process in 10 CFR Part 50. The latter licensing 
approach allows applicants and the regulator to work through the preliminary and detailed 
design phases together; a more natural fit for the development of any new technology which 
provides subsequent pathways for standardization following initial licensing. 
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