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Reformed and reforming: Adapting the licensing process 
to meet new challenges 

by Stephen G. Burns∗

Nearly ten years ago, I published an article in the Nuclear Law Bulletin to address 
changes in the process being applied to licence new reactors in the United States 
(US).1 At the time, the US Nuclear Regulatory Commission (NRC) was faced with the 
prospect of handling a substantial workload of new reactor applications. The 
applications were to be considered largely through the licensing procedures 
established in the NRC’s regulations in 10 CFR Part 52,2 a set of regulations that had 
been adopted in the late 1980s, but which were largely implemented for the first 
time in the late 1990s and early 2000s. In contrast to the two-phase process of 
issuing separate construction permits and operating licences used in licensing the 
first generation of over 100 commercial operating plants, the new procedures 
focused primarily on the issuance of generic certifications of reactor designs that 
could be referenced in individual site applications for combined licences (COL) 
authorising both construction and operation of a nuclear installation.3 The approach 
under Part 52 was intended to promote broader plant standardisation as well as to 
inject greater certainty and stability into the licensing process. 

I wrote at a time of great optimism in the nuclear industry in the United States, 
and one might argue that my piece was infected to some degree by the enthusiasm 
for potential nuclear new build in the US. Since 2008, the prospects for nuclear new 
build in the United States – and even the continued operation of the existing fleet of 
reactors – have been tempered by a number of factors. The financial crisis that 
rattled the world in 2008, the depressed demand for electricity even after the 
recovery, the abundance of natural gas at a low price point, market distortions and 
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subsidies for wind and solar generation are among the reasons given for the 
diminished nuclear renaissance. Others point to the impact of the Fukushima 
Daiichi nuclear power plant (NPP) accident on public confidence or to the cost of 
nuclear plant construction, in part due to the impact of regulation, as causal factors.  

Notwithstanding the uncertainties in the current environment for nuclear 
generation in the US, the NRC has issued a number of design certifications and COLs 
for new reactors over the last decade, and in 2015 the NRC issued an operating 
licence under 10 CFR Part 50 for the Tennessee Valley Authority’s (TVA) Watts Bar 
Unit 2. The NRC issued an amended design certification for Westinghouse’s AP1000 
design in December 2011, which superseded the initial design certification issued in 
2006, and issued a design certification in October 2014 for the Economic Simplified 
Boiling Water Reactor (ESBWR) in response to the application submitted by 
GE-Hitachi Nuclear Energy.4 Combined licences under 10 CFR Part 52 have been 
issued for twelve new units.5 Only four of those units – those at the Vogtle and  
VC Summer sites – proceeded to active construction, with decisions deferred on the 
others.6 Early site permits (ESP) were issued in 2007 for additional units at the 
Clinton, Grand Gulf and North Anna sites; in 2009 for the Vogtle site; and in 2016 to 
PSEG for the site in southern New Jersey where the Hope Creek and Salem plants are 
operating. One combined licence application is under active consideration for 
Turkey Point Units 6 and 7 in Florida, and TVA has applied for an ESP at its Clinch 
River site in Oak Ridge, Tennessee. In addition to the renewal of the US Advanced 
Boiling Water Reactor design certification, the NRC has design certification 
applications under review for the Korean Advanced Power Reactor 1400 (APR1400) 
and NuScale Power’s integral pressurised water reactor, a small modular reactor 
(SMR).7 

Although the current volume of new reactor licensing work is relatively modest 
compared to the expectations of a decade or so ago, circumstances suggest that we 
are at yet another inflection point in the history of nuclear generation in the United 
States. Interest has increased over the past few years in the potential for advanced 
non-light water – or “Generation IV” – reactor designs, though none have to date 
been put before the NRC for licensing review. While one might expect with its long 
experience in nuclear licensing, the NRC would be considered capable of 
undertaking the review and licensing of these advanced designs, many who are 
pressing for advanced reactors are suggesting otherwise. In most colourful terms, 
the NRC has been described as “sclerotic” and “pusillanimous”, a bureaucratic 

                                                      
4. The AP1000 and ESBWR design certifications are published respectively at 10 CFR Part 52, 

Appendices D and E. 
5. Eight plants reference the Westinghouse AP1000 design, 10 CFR Part 52, Appendix D, in 

their license: Levy Nuclear Plant Units 1 and 2, VC Summer Units 2 and 3, Vogtle Units 3 
and 4, and William States Lee III Nuclear Station Units 1 and 2. Two plants reference 
GE-Hitachi Nuclear Energy’s ESBWR, 10 CFR Part 52, Appendix E: Fermi Unit 3 and North 
Anna Unit 3. The combined licences for the South Texas Project Units 3 and 4 reference 
General Electric’s US Advanced Boiling Water Reactor, 10 CFR Part 52, Appendix A. 

6. The prospects for completion of the VC Summer and Vogtle units have been affected 
significantly by Westinghouse Electric Company’s declaration of bankruptcy in 
early 2017. Although construction is proceeding on the Vogtle units as of the writing of 
this article, the VC Summer’s owners have abandoned the project. See Mufson, S., 
“S.C. utilities halt work on new nuclear reactors, dimming the prospects for a nuclear 
energy revival”, Washington Post (1 Aug. 2017); Swartz, K. (2017), “Waiting game resumes 
over Southern’s Vogtle takeover”, EnergyWire, E&E News, Washington, DC. 

7. Two other designs, Mitsubishi’s US APWR and Areva’s US EPR, are still on the docket but 
review has been deferred or suspended. Information on the status of NRC reviews and 
major documents related to the reviews, including applications, NRC safety evaluations 
and environmental statements, can be accessed through the NRC’s public website at: 
www.nrc.gov/reactors/new-reactors.html. 



ARTICLES 

NUCLEAR LAW BULLETIN No. 99, VOL. 2017/1, NEA No. 7366, © OECD 2017 9 

quagmire averse to innovation and slow to decision.8 Despite the NRC having 
adjusted its processes to address earlier criticisms of the licensing framework, the 
design certification process is criticised because it requires all major design features 
to be part of the application in order to gain regulatory approval. Thus, it is argued, 
the regulatory expectation of design completeness presents an enormous barrier to 
developers who need a more step-wise approach to gain funding for their projects 
while demonstrating technical adequacy. Moreover, it is said, the NRC lacks the 
necessary technical acceptance criteria for these advanced designs because its 
existing regulations are largely directed to the adequacy of light water reactor (LWR) 
technologies when developers may put high-temperature gas, molten salt and other 
non-LWRs on the NRC’s plate. Congress has shown increased interest as well, as 
reflected in hearings held and proposed legislation submitted in the last few years. 

So what’s a regulator to do? The NRC has engaged in a steady, albeit modest, 
examination of its preparedness for advanced designs over the past few years. These 
efforts have included examination of its own guidance and processes as well as 
co-operation with the US Department of Energy (USDOE) in identifying key issues 
and potential strategies. But the NRC is constrained in some respects from devoting 
substantial resources to the development of new or revised regulatory approaches 
due to statutory requirements that the NRC recover most of its appropriated funds 
through user fees imposed on the industry.9 Unless designers are prepared to put up 
the funds necessary to cover the fees for review of the new designs, the NRC is not 
able to review them, and licensees of operating facilities paying annual fees may not 
all be supportive of the NRC expending resources to develop infrastructure for the 
review of advanced reactor designs. Given the current context, this article will 
attempt to reflect on the NRC’s current framework for licensing, the lessons from 
Part 52 and strategies for adapting to the new demands that may be made on the 
agency. 

I. Evolution of the licensing process 

Before reflecting on where the NRC might need to adjust or change its approaches, it 
is worth taking stock of the processes the agency has put in place to address the 
licensing of nuclear power reactors. The framework for licensing is rooted in the 
agency’s organic statute, the Atomic Energy Act of 1954, as amended (AEA).10 How 
the NRC, or its predecessor, the Atomic Energy Commission (AEC), licences under 
the Act has been the subject of periodic examination and modification over the 
years. In simplest terms, the original scheme for nuclear power plant licensing 

                                                      
8. King, L. (2016), “The Carbon Solution Obama Won’t Take to Paris”, blog post, Huffpost, 

available at: www.huffingtonpost.com/llewellyn-king/the-carbon-solution-obama_b_8 
623740.html. See Mintz, S. (2017), “Lively Debate Likely as Trump Team Assesses Ailing 
Industry”, Greenwire, E&E News, Washington, DC; Faison, J. (2016), “Nuclear Innovation 
Isn’t Welcome Here”, blog post, ClearPath, available at: https://clearpath.org/jays-
take/nuclear-innovation-isnt-welcome-here.  

9. Omnibus Budget Reconciliation Act of 1990, as amended, Public Law (Pub. L.) 101-508, 104 
Stat. 1388, Sec. 6101, 42 USC 2214. NRC regulations on fees are contained in 10 CFR Parts 
170 (fees for service) and 171 (annual fees). 

10. Pub. L. No. 83-703, 68 Stat. 919 (original text of the 1954 act). The AEA, as amended, is 
codified at 42 USC 2011‒2021, 2022‒2286i, 2296a‒2297h-13. 
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followed a two-step approach provided under the AEA.11 This process, which was 
followed by the AEC and later the NRC in the licensing of every commercial reactor 
until implementation of the COL approach under 10 CFR Part 52 in the 2000s, 
required that the applicant obtain first a construction permit and then an operating 
licence. 

Issuance of the construction permit was based on the NRC’s evaluation of 
preliminary safety and design information sufficient to allow the construction of the 
plant; the operating licence was issued upon completion of construction based on an 
evaluation of the final design, conformance to the terms of the construction permit 
and other operational considerations.12 As a result of the enactment of the National 
Environmental Policy Act (NEPA) of 1969,13 the AEC and later the NRC incorporated 
an environmental review as part of the consideration of a proposed construction 
permit or operating licence.14 Public hearings, whether or not licence issuance is 
contested, are mandated for issuance of a construction permit; hearings must be 
held only in contested cases at the operating licence phase.15  

Although the two-phase process has been used to licence well over 
100 commercial operating reactors in the United States – and remains a viable path 

                                                      
11. The scheme reflected in significant respects the licensing process provided under the 

Communications Act of 1934, Pub. L. No. 73-416, 48 Stat. 1064. At the time of the passage 
of the 1954 AEA, all nuclear fuel was owned by the federal government, just as the 
broadcast airwaves were under governmental control. Thus, “there were significant 
analogies between the issuance of construction permits for radio stations and nuclear 
reactors: both involved the allocation of a scarce resource in the sole possession of the 
federal government”. Texas Utilities Electric Co. (Comanche Peak Steam Electric Station, 
Unit 1), CLI-86-4, 23 NRC 113, 117 (1986), aff’d, Citizens Ass’n for Sound Energy v. NRC, 821 
F.2d 725 (DC Cir. 1988). In an early case, the Supreme Court affirmed the AEC’s 
implementation of the two-step approach to licensing as a permissible construct under 
the AEA. Power Reactor Development Co. v. Electricians, 367 US 396 (1961). 

12. The requirement for a licence for a “production or utilization facility”, which includes 
nuclear reactors used for power production as well as other purposes, stems from AEA 
Sections 101, 103 and 104, 42 USC 2131, 2133 and 2134. The significant statutory 
provisions framing the licensing process are found in AEA Sections 182, 185 and 189, 
42 USC 2232, 2235 and 2239. Until 2005, licensing of commercial reactors also required an 
antitrust review under AEA Section 105(c). See Pub. L. 109-58, 119 Stat. 784, amending 
42 USC 2135(c). For a more detailed discussion of the process, see Burns, supra note 1, 
pp. 9-13. 

13. 42 USC 4321-4347. 
14. The AEC initially resisted the application of NEPA to its licensing activities but ultimately 

conceded its application in the face of an adverse court decision in Calvert Cliffs 
Coordinating Comm. v. AEC, 449 F.2d 1109 (DC Cir. 1971). The construction permit is 
considered a “major federal action” requiring preparation of a full environmental impact 
statement (EIS); an operating licence also requires a supplemental EIS to consider the 
impacts of issuing the operating licence, but the supplemental EIS needs only to address 
changes that may have occurred since the original EIS for the construction permit 
occurred. Regulations applicable to the environmental review are found in 10 CFR Part 51. 

15. AEA Section189a.(1)(A), 42 USC 2239(a)(1)(A). The mandatory hearing requirement, even 
in uncontested proceedings, derives from a 1957 amendment to the AEA that required 
hearings at both stages; a 1962 amendment pulled back this requirement to mandate 
such hearings only at the construction permit stage. See Pub. L. 85-256, Sec. 7, 71 Stat. 
579, amended by Pub. L. 87-615, Sec. 2, 76 Stat. 409. For a brief overview of the legislative 
history related to mandatory hearings, see Exelon Generation Co. LLC et al., CLI-05-17, 62 
NRC 5, pp. 27-28 (2005). At the operating licence phase, a hearing is required only if an 
“interested person” establishes standing to contest the license and raises one or more 
litigable “contentions”. See 10 CFR 2.309(a) and (f). 
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to licensing today16 – dissatisfaction with aspects of the process ultimately led to the 
NRC’s adoption in 1989 of its licensing approach embodied in 10 CFR Part 52. The 
major complaints about the two-step process under Part 50 centred on lack of 
standardisation and a “design as you go” approach to construction of plants, 
deferred resolution of important safety issues until construction was well underway, 
changing regulatory requirements and duplicative reviews (and potentially hearings) 
at both phases.17 Efforts begun under the AEC to improve the licensing process 
gained some traction in the early 1970s, but largely diminished by the end of the 
decade after the Three Mile Island accident and the subsequent pulling back from 
planned new nuclear capacity.18  

The revived focus on improvement of the licensing process following the Three 
Mile Island accident stemmed in part from critiques of the licensing process and the 
lack of standardisation in the US fleet, which the major inquiries into the accident 
and other sources laid out.19 After several failed attempts at legislative reform, the 
NRC eventually took matters into its own hands and initiated an effort to reform the 
licensing process within the existing statutory context.20 As noted, the AEC had 
chosen the two-step path of construction permit and operating licence, but the seed 
for a different approach already existed in the AEA and did not require new 
legislation. AEA Section 161h, 42 USC 2201(h), allows the consideration “in a single 
application one or more activities for which a licence is required under this Act” and 
to “combine in a single licence one or more of such activities”.21 The NRC’s efforts 

                                                      
16. Indeed, the most recently licensed operating reactor in the United States, TVA’s Watts 

Bar Unit 2, received an operating licence in October 2015 under 10 CFR Part 50. 
Construction at Watts Bar Unit 2 had been suspended in the mid-1980s until a decision to 
resume construction and licensing activities in 2007. In 2016, the NRC also issued a 
Part 50 construction licence to SHINE Medical Technologies for a medical isotope 
production facility, and an investor group may acquire and complete TVA’s suspended 
Bellefonte Units 1 and 2. 

17. Burns, supra note 1, pp. 8-10. For data on licensing of reactors from the 1950s to 1980, see 
Quirk, J. and K. Terasawa (1981), “Nuclear Regulation: An Historical Perspective”, Natural 
Resources Journal, Vol. 21, Issue 4, University of New Mexico, Albuquerque, pp. 833-855. 
The authors note important factors other than the cost or scope of regulation that had a 
significant impact on the length of the licensing review.  

18. Burns, supra note 1, pp. 16-17. For example, rules were established providing for 
manufacturing licences, duplicate plant and reference system concepts in 1973 and 1975, 
and these concepts are largely reflected in the current rules in 10 CFR Part 52. Ibid., p. 16, 
n. 42. 

19. See President’s Commission on the Accident at Three Mile Island (1979), Report of the 
President’s Commission on the Accident at Three Mile Island – The Need for Change: The Legacy of 
TMI, GPO Document Number 1979 0-303-300, Washington, DC, pp. 52 and 65 (commonly 
referenced as the Kemeny Commission Report); NRC Special Inquiry Group (1980), Three 
Mile Island: A Report to the Commissioners and to the Public, Vol. 1, pp. 139-41; US 
Congressional Office of Technology Assessment (1981), Nuclear Power Plant 
Standardization: Light Water Reactors, Washington, DC, p. 6. 

20. The NRC announced that it would pursue rulemaking to re-shape the licensing process in 
a policy statement, Nuclear Power Plant Standardization, 52 Federal Register (Fed. Reg.) 
34884 (15 Sept. 1987). For references to the legislative proposals then under 
consideration, see Burns, supra note 1, pp. 17-18. 

21. See also 10 CFR 50.31. 
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culminated in the adoption of 10 CFR Part 52 in 1989, which was endorsed in large 
part by subsequent legislation.22  

II. Licensing under 10 CFR Part 52 

The key features of 10 CFR Part 52 centre on three primary vehicles towards approval 
or licensing of designs, sites, construction and operation of facilities. These are: 
design certifications (Subpart B), early site permits (Subpart A) and combined 
licences (Subpart C). The rules also provide for standard design approvals (Subpart E) 
that may be referenced in a combined licence application, but such approvals do not 
include the same finality provisions as does a design certification. Manufacturing 
licences (Subpart F) authorise the manufacture of reactors at a facility that may then 
be installed at approved sites. The concepts embodied in Part 52 were not first 
thought of in the context of the efforts that led to the adoption of the rule in 1989. 
Indeed, we can see the origins of the concepts embodied in design certification and 
site approvals in earlier efforts of the AEC to improve the licensing process and 
enhance standardisation.23 These efforts led to some regulatory changes, and the 
NRC took up the mantle of regulatory reform when it came into being in 1975, but 
efforts had largely come to a halt in the late 1970s given the reduced market for 
nuclear new build and the uncertainties for further development in the wake of the 
1979 Three Mile Island accident.24 

A. Early Site Permits (10 CFR Part 52, Subpart A) 

An early site permit (ESP) is, in effect, a partial construction permit that allows an 
applicant to resolve radiological safety and security issues bearing on-site suitability, 
environmental issues (including the evaluation of alternative sites) and emergency 
preparedness issues. The applicant does not need to specify the particular design 
being used, but may use a “plant parameter envelope”, i.e. a set of values of plant 
design parameters that the applicant believes bounds the actual design 

                                                      
22. Final Rule, Early Site Permits; Standard Design Certifications; and Combined Licenses for 

Nuclear Power Reactors, 54 Fed. Reg. 15372 (18 Apr. 1989). The final rule was challenged 
but ultimately sustained en banc by the full panel of the District of Columbia Circuit of the 
US Court of Appeals. Nuclear Information and Resource Service v. NRC, 969 F.2d 1169 (DC 
Cir. 1992), reversing in part 918 F.2d 189 (1990). The legislation largely endorsing the 1989 
rule is contained in the Energy Policy Act of 1992, Pub. L. 102-486, 106 Stat. 2776, and the 
NRC adopted conforming changes to the 1989 Part 52 rule in Combined Construction 
Permits and Operating Licenses; Conforming Amendments, 57 Fed. Reg. 60975 
(23 Dec. 1992).  

23. See e.g. AEC (1972), “Commission Policy Statement on Standardization of Nuclear Power 
Plants”, Washington, DC and AEC (1973), “Statement on Methods for Achieving 
Standardization of Nuclear Power Plants”, Washington, DC; AEC Task Force for the Study 
of the Reactor Licensing Process (1973), Study of the Reactor Licensing Process: Task Force 
Report to the Director of Regulation, pp. 9-1 and 17-30. Commentary by AEC counsel on these 
efforts can be found in Hennessey, J.F. (1974), “Licensing of Nuclear Power Plants by the 
Atomic Energy Commission”, William & Mary Law Review, Vol. 15, Issue 3, College of 
William and Mary, Williamsburg, VA, p. 487; Shapar, H. and M. Malsch (1974), “Proposed 
Changes in the Nuclear Power Plant Licensing Process: the Choice of Putting a Finger in 
the Dike or Building a New Dike”, William & Mary Law Review, Vol. 15, Issue 3, College of 
William and Mary, Williamsburg, VA, p. 539. 

24. See Burns, supra note 1, pp. 16-17. 
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characteristics of a plant that it might build at the site.25 Issuance of an ESP does 
require a hearing because the ESP is considered a partial construction permit.26 If 
granted, an ESP may be referenced in later applications for a construction permit 
and operating licence under Part 50 or a combined licence under Part 52.27 An ESP 
may be granted for a period of 10 to 20 years and may be renewed for a similar 
period.28  

The ESP will identify site characteristics, design parameters and other terms of 
the permit, including inspections, tests, analyses and acceptance criteria (ITAAC) 
that the holder must meet. Under the finality provisions of 10 CFR 52.39(a), the NRC 
may not change these conditions except as necessary to bring the facility into 
compliance with NRC requirements existing at the time that the ESP is issued, or as 
necessary to meet the fundamental “adequate protection” standard under the AEA, 
or to account for updated emergency preparedness information supplied by an 
applicant that references the ESP in a construction permit, operating licence or COL 
application. In any subsequent proceeding on an application for a construction 
permit or operating licence under Part 50 or for a combined licence under Part 52 
that references an ESP, those matters resolved in the ESP proceeding are deemed 
resolved and are not re-visited in subsequent hearings.29 Nonetheless, applicants for 
a COL that references an ESP must identify any new and significant environmental 
information for issues resolved in the ESP proceeding and a description of the 
methodology for identifying such information.30  

B. Standard design certifications (10 CFR Part 52, Subpart B)  

Design certification by rulemaking was the cornerstone of Part 52’s objective of 
encouraging standardisation in a new generation of nuclear power plants. Design 
certifications were first issued in the 1990s. Part 52 allows any person to seek a 
certification of evolutionary LWR or advanced reactor designs, although advanced 
designs may require prototype testing.31 The certification may be issued for a term of 
15 years and may be renewed.32 A certified design may be referenced in applications 
for construction permits or operating licences issued under Part 50 or in a COL 
application under Part 52. Issues concerning the adequacy of a design that were 
resolved during the course of the design certification rulemaking are not 
reconsidered in a COL proceeding.33 The contents of the application are specified in 
10 CFR 52.47 and must provide the essential information necessary to demonstrate 
that the design will comply with the NRC’s radiological safety, environmental and 

                                                      
25. Recent experience illustrates the flexibility that may be allowed under an ESP. Dominion 

Resources recently received a COL for the North Anna 3 facility and had referenced its 
earlier ESP for the site located north of Richmond, Virginia, as well as the certified design 
for the ESBWR. Dominion Virginia Power (North Anna Power Station, Unit 3), CLI-17-08, 
85 NRC (slip op. at 3-4). Dominion had initially selected the ESBWR design for its COL, 
then switched to the Mitsubishi Advanced Pressurized Water Reactor, before returning to 
the ESBWR. Patel, S. (2013), “Dominion to Revert to ESBWR as Preferred Nuclear Reactor 
Technology for North Anna Unit 3”, Power, available at: www.powermag.com/dominion-
to-revert-to-esbwr-as-preferred-nuclear-reactor-technology-for-north-anna-unit-3/. The 
choice of technology was not critical for the ESP, though necessary for the COL. 

26. 10 CFR 52.21. 
27. See 10 CFR 52.13 and 52.73(a). 
28. 10 CFR 52.26 and 52.33. 
29. See 10 CFR 52.39(c). 
30. 10 CFR 51.50(c)(1); see Licenses, Certifications, and Approvals for Nuclear Power Plants; 

Final Rule, 72 Fed. Reg. 49352, 49431 (28 Aug. 2007). 
31. 10 CFR 52.41 and 52.47(c)(2) (referencing 10 CFR 50.43(e)). 
32. 10 CFR 52.55 and 52.57. 
33. 10 CFR 52.63 and 52.98. 
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security standards.34 The applicant must also provide a probabilistic risk assessment 
and identify the necessary ITAAC to verify proper installation of key design features.  

Procedurally, design certifications are adopted through notice and comment 
rulemaking; however, the Commission, at its discretion, may hold a legislative-style 
hearing on comments received on the proposed certification.35 Although applicants 
were originally required to obtain a final design approval under the former 
Appendix O to Part 52 as a prerequisite to a design certification, the requirement to 
do so was abolished in the 2007 update of the rule.36 After resolution of public 
comment and consideration of the report by the NRC’s independent Advisory 
Committee on Reactor Safeguards (ACRS), the NRC will adopt a final design 
certification rule and publish it in the Code of Federal Regulations as an appendix to 
Part 52. The rule incorporates by reference the design certification applicant’s 
detailed Design Control Document (DCD). 

Once a design certification is approved, any person — not only the original 
design sponsor — may request changes that would reduce unnecessary regulatory 
burden; provide necessary design detail; correct errors; substantially increase on a 
cost-benefit basis overall safety, reliability or security; or contribute to increased 
standardisation.37 Changes adopted through an amendment to the certification are 
imposed on all plants referencing the design.38  

C. Combined licences (10 CFR Part 52, Subpart C) 

A COL under Part 52 provides an authorisation to construct a nuclear power plant 
and a conditional operating licence. A COL application may, but is not required to, 
reference an ESP, a design certification, design approval or a manufacturing 
licence.39 If the application does reference an ESP, a manufacturing licence or a 
design certification, then prior determinations are not re-opened when reviewing 
the COL application. The applicant must show, for example, that the proposed 
installation meets the site characteristics and design parameters specified in the ESP 
and the design characteristics specified in the referenced design certification. The 
COL applicant must provide all of the information necessary to support the findings 
that (1) there is reasonable assurance that the facility will be constructed and will 
operate in conformity with the licence, the provisions of the AEA and the 
Commission’s regulations and (2) issuance of the licence will not be inimical to the 
common defense and security or to the health and safety of the public.40 The 
applicant must also provide proposed ITAAC in accordance with 10 CFR 52.80(a) to 
verify the facility has been constructed in accordance with its design. Emergency 
plans must also be submitted.41  

An environmental report is required and must include information to address 
environmental issues not considered in a previous proceeding on the site or design, 
as well as significant new information pertaining to previously considered 

                                                      
34. 10 CFR 52.48. 
35. 10 CFR 52.51. 
36. See 72 Fed. Reg. at 49442. Standard Design Approvals remain an option under Subpart E 

to Part 52. See 72 Fed. Reg. at 49391. A Standard Design Approval does not have the same 
binding effect as a design certification rule. 10 CFR 52.145. 

37. 10 CFR 52.63. The original 1989 rule allowed no changes to a certification during its term 
unless the changes were necessary for compliance with NRC requirements in effect at 
the time the certification was issued or to meet the statutory adequate protection 
standard. See 54 Fed. Reg. at 15392 (former 10 CFR 52.68).  

38. 10 CFR 52.63(a)(3). 
39. 10 CFR 52.73. 
40. 10 CFR 52.79. 
41. 10 CFR 52.79(a)(21) and (22). 
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environmental impacts.42 The NRC must prepare a draft Environmental Impact 
Statement (EIS) for public comment that addresses both construction and 
operational impacts and evaluates alternatives to the facility and thereafter issue a 
final EIS that addresses the comments received. Prior to issuing a licence, the NRC 
must also consult with the US Department of Homeland Security to identify 
vulnerabilities of the proposed location of the facility to a terrorist attack.43 A 
hearing is required on the COL, even if it is not contested, because the COL, like an 
ESP, is in part a construction authorisation for which Section 189 of the AEA 
mandates a hearing. 

Once the COL is issued and construction proceeds on the installation, the licence 
holder must demonstrate compliance with the ITAAC contained in the COL (and 
which may derive from a referenced ESP or design certification) before operation 
may commence. Two important aspects of the COL process have been shaped by 
specific legislation: the specification of acceptance criteria (ITAAC) in the COL and 
the procedural steps necessary for operation to commence under the COL. Previous 
discussion of ESPs and design certifications has alluded to the incorporation of 
ITAAC as acceptance criteria in those regulatory approvals. For the COL, a favourable 
decision on compliance with ITAAC is critical for the plant to begin operation. The 
ITAAC developed as part of the COL review as well as those derived from a 
referenced ESP or design certification are also incorporated into the COL. ITAAC 
were intended, as described in the original 1989 rule, to provide greater stability and 
predictability in the ultimate decision as to whether the plant conformed to the 
accepted design and could commence operation.  

A hearing focused on conformance with the ITAAC is offered near the 
completion of the installation’s construction.44 The Commission may allow interim 
operation pending the outcome of such a hearing if it determines that there is 
“reasonable assurance of adequate protection of the public health and safety”.45 For 
COLs, the NRC has yet to reach a finding under 10 CFR 52.103(g) on ITAAC 
completion nor has it held an ITAAC hearing, because the only facilities being 
constructed under COLs have yet to reach the stage of completion that would trigger 
those actions. In anticipation of the potential for holding ITAAC hearings, the NRC 
issued final procedures for conducting ITAAC hearings in 2016.46  

                                                      
42. 10 CFR 52.80(b). 
43. Energy Policy Act of 2005, Sec. 657, Pub. L. 109-58, 119 Stat 814; Memorandum of 

Understanding between the Nuclear Regulatory Commission and the Department of 
Homeland Security Regarding Consultation Concerning Potential Vulnerabilities of the 
Location of Proposed New Utilization Facilities, 72 Fed. Reg. 9959 (6 Mar. 2007). 

44. 10 CFR 52.103, implementing 42 USC 2239(a)(1)(B). The NRC is required, at least 180 days 
prior to anticipated fuel-loading of the reactor, to publish a notice of opportunity for 
hearing “on whether the facility as constructed complies, or on completion will comply, 
with the acceptance criteria of the license”. 42 USC 2239(a)(1)(B)(i). To obtain a hearing, a 
petitioner must “show, prima facie, that one or more of the acceptance criteria in the 
combined license have not been, or will not be met, and the specific operational 
consequences of non-conformance that would be contrary to providing reasonable 
assurance of adequate protection of the public health and safety”. Ibid. The hearing on 
ITAAC provided under the NRC’s original 1989 rule was at the centre of the judicial 
challenge to Part 52. See Burns, supra note 1, pp. 26-27. Congress specifically addressed 
ITAAC in the Energy Policy Act of 1992, Sec. 2801, 106 Stat. 3120, which shapes the 
current process for requiring ITAAC and later resolving challenges to satisfactory ITAAC 
completion. 

45. 42 USC 2239(a)(1)(B). 
46. Final Procedures for Conducting Hearings on Conformance With the Acceptance Criteria 

in Combined Licenses, 81 Fed. Reg. 43266 (1 July 2016). 
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The term of operation under the COL is 40 years from the time the NRC 
determines the acceptance criteria have been met or the period of interim operation 
begins in the event that an ITAAC hearing is commenced.47  

III. Lessons from Part 52 implementation 

Although the Commission embarked 30 years ago on the institution of the licensing 
process now reflected in 10 CFR Part 52, the relative experience under Part 52 is slim 
when compared to licensing under the original two-part scheme provided under 
Part 50. COLs have been issued for 12 units (only 4 of which proceeded to 
construction), in contrast to construction permits and operating licences issued by 
either the AEC or the NRC under Part 50 for nearly 130 units.48 The early experience 
with Part 52 in the 1990s focused on initial design certifications before the nuclear 
industry and the NRC applied more substantial effort to ESPs, COLs and additional 
design certifications in the early 2000s.  

One can reasonably expect that the implementation of any new process may not 
always go exactly as envisioned – that adjustments may need to be made to shake 
out unanticipated conundrums when theory meets practice. And, again, it is worth 
recalling that the Part 52 process was adopted at a time in which renewed interest in 
licensing new facilities was on the distant horizon, when the practical application of 
the new rules to site reviews and new facility licences was nearly 15 years in the 
future. Nonetheless, since its inception, continuing efforts have been made to draw 
lessons from the experience gained from the implementation of Part 52’s licensing 
structures. For example, the question of the appropriate level of design detail 
dominated interactions in the 1990s between the NRC staff and the industry during 
consideration of the early design certifications.49 From the agency’s review of 
experience across Part 52, the Commission approved changes to the original 1989 
rule in 2007 to clarify requirements, particularly the applicability of technical and 
other requirements throughout the NRC’s regulations to the licensing processes 
under Part 52 and to allow some process changes in the implementation of the 
rule.50 

With the significant uptick in new plant licensing activity in the early 2000s, the 
NRC was faced with the simultaneous processing of both design certifications, ESPs 
and COLs, a phenomenon somewhat at odds with the step-wise review system 
envisioned under Part 52, whereby a COL applicant would reference a certified 
design and, optionally, an approved site.51 As one NRC commissioner noted in 2009, 
only one completed design certification was referenced in a COL application and 

                                                      
47. 10 CFR 52.104. 
48. Some 29 plants that were licensed to operate have ceased operation. For a listing of 

commercial nuclear power plants licensed by the AEC or NRC, see NRC (2016), Information 
Digest 2016-2017, NUREG-1350, Vol. 28, App. A and C, NRC, Washington, DC, pp. 90-104, 
107-110. 

49. Burns, supra note 1, p. 22 and notes 79-82. 
50. Licenses, Certifications, and Approvals for Nuclear Power Plants; Final Rule, 72 Fed. Reg. 

49352 (28 Aug. 2007). 
51. See Blanton, M.S., W.A. Graham, Jr. and M.W. Ronnlund (2010) “The NRC’s Improved 

Licensing Process for Commercial Nuclear Power Plants – In Theory and Practice”, 
Infrastructure, Vol. 49, No. 4, American Bar Association Section of Public Utility, 
Communications and Transportation Law, Chicago, IL, pp. 8-11. 
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none of the then-active COL applications referenced an approved ESP.52 Nonetheless, 
the hurdles posed by the simultaneous consideration of various licensing and 
certification applications were not viewed as fundamental flaws necessitating 
changes in Part 52.53 In addition to actions taken by the NRC licensing staff to 
accommodate the review process, the Commission itself issued a policy statement 
to negotiate the challenges faced in resolving issues in ongoing design and COL 
reviews.54 The policy statement encouraged consolidated consideration of 
crosscutting generic issues in licence proceedings, the so-called “design centered 
approach”.55 The Commission also provided guidance on integrating COL hearings 
for applications that relied on a standardised design that was still undergoing 
review.56 

The NRC staff has issued several reports on lessons learnt from the 
implementation of Part 52. On the whole, these reports do not find fault in the 
regulatory framework for licensing itself, but rather focus on areas for improved 
communication with applicants, greater precision in regulatory guidance and 
acceptance criteria, and discipline in the review process. A 2013 report conducted 
after the issuance of the first COLs for the Vogtle and VC Summer plants, for 
example, concluded that the “review revealed no significant problems or 
impediments associated with the Part 52 licensing process itself”.57 The report 
identified a number of areas for improvement to be undertaken by both staff and the 
industry, including focus on the quality of applications and the acceptance criteria 
to begin the review process; updated guidance on the content of applications and 
the staff’s standard review plans; guidance on resolution of technical issues; and 
improvement in the staff’s management of requests for additional information 
(RAIs) during the review process.58  

Another report issued in 2013 focused on the initial experience with licensing 
and inspection oversight of COLs.59 Although the report acknowledges the limited 
time since the issuance of the first COLs from which to draw experience, the staff 
saw potentially beneficial enhancements in a number of regulatory activities and 
interactions with licence holders. The recommendations including increased 
communication and timely decision making on construction inspection findings and 

                                                      
52. Svinicki, K.L. (2009), “The Nuclear Renaissance in America”, Remarks of Commissioner 

Kristine L. Svinicki to the French Institute for International Relations, NRC News Release 
No. S-09-011, p. 4 (ADAMS No. ML091240277). See also Jaczko, G.B. (2009), “New 
Opportunities to Invest in Nuclear Safety”, Prepared Remarks for Gregory B. Jaczko, 
Commissioner, at the 5th Annual Platts Nuclear Energy Conference, NRC News Release 
S-09-001, p. 2 (ADAMS No. ML090430301): “But almost no one is following that ideal 
process. Instead, we are once again doing everything in parallel”. Documents referenced 
in this article with an ADAMS document number can be retrieved by a search using the 
ML number on the NRC’s website, at: https://adams.nrc.gov/wba/. 

53. This view is reflected in a report of a review of the licensing process conducted by former 
Senator Pete Domenici and former NRC Chairman Richard Meserve on behalf of the 
Bipartisan Policy Center at the request of the then NRC Chairman Gregory Jackzo. Letter 
to NRC Chairman G.B. Jaczko from P.V. Domenici and Dr R. Meserve (6 April 2010) 
(ADAMS No. ML101060212).  

54. Conduct of New Reactor Licensing Proceedings; Final Policy Statement, 73 Fed. Reg. 20963 
(17 Apr. 2008). 

55. Ibid., p. 20971. 
56. Ibid., p. 20973. 
57. NRC (2013), “New Reactor Licensing Process Lessons Learned Review: 10 CFR Part 52”, 

p. 19 (ADAMS No. ML13059A239).  
58. Ibid., pp. 19-21. 
59. Memorandum to G.M. Tracy from J. Luehman (22 July 2013), transmitting “Title 10 of the 

Code of Federal Regulations Part 52 Implementation Self-Assessment Review: 1 Year 
Post-Combined License Issuance” (ADAMS No. ML13196A403). 
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integration of vendor (i.e. supplier) inspection findings into construction oversight, 
as well as improving the clarity in certain design information in the licensee’s DCD 
and enhancing the common understanding of the level of detail needed in 
notifications to the NRC of completed ITAAC.60  

Of particular significance was a recommendation to continue to improve 
implementation of the process for changes to the licensing basis reflected in the COL 
and its incorporated DCD.61 Although post-licensing changes arise in virtually any 
licensing context, the issue has particular significance for construction under COLs. 
As noted previously, the Part 52 process for design certification and COLs was 
intended to provide greater certainty as well as to enhance standardisation in plant 
designs. Because COLs provide greater definition of the design parameters for the 
plant, particularly where the licence references a certified design, the COL allows 
less flexibility than a Part 50 construction permit in permitting design or other 
changes without regulatory approval during construction. Subject to the evaluation 
criteria in the subject design certification rule, a COL holder “who references a 
design certification rule may make departures from the design of the nuclear power 
facility, without prior Commission approval, unless the proposed departure involves 
a change to the design as described in the rule certifying the design”.62  

To accommodate the industry’s concern over unnecessary construction delays 
while the regulatory review of changes was underway, the NRC implemented a 
“preliminary amendment request” (PAR) procedure to preserve “design control 
mechanisms while avoiding unnecessary construction delays by creating a process 
whereby a licensee can opt to submit a request to the NRC seeking a determination 
on whether the NRC objects to the licensee proceeding with construction changes, 
subject to strict conditions, before the NRC’s review of the LAR [licence amendment 
request] is complete”.63 The PAR process provides the advantage of allowing 
construction to continue based on a preliminary evaluation of the necessary change 
to the COL while ensuring adequate controls to preserve the original design 
requirements should the change be rejected or withdrawn. However, the licensee 
proceeds at its own risk if the NRC issues a PAR, meaning that if the final licence 
amendment request is denied or is approved with additional conditions, the licensee 
may have to undo work that was done during the pendency of the review.  

The NRC staff also issued in 2016 an evaluation of experience with the design 
certification process.64 The report reviews experience with the design certifications 
to date, noting particularly the variability of review times that could be attributed to 
a number of factors.65 From the staff’s perspective, improvements in the conduct of 
design certification reviews could be achieved through enhanced quality and 
completeness of applicants’ submittals for design certifications to initiate the 
review, appropriate commitment of resources by the staff and applicant to the 
review process, early identification and resolution of complex technical and policy 

                                                      
60. Ibid., pp. 6-10, 14-15, and Appendix B. 
61. Ibid., pp. 11-13 and 15. 
62. See also 10 CFR 52.98. Changes to the plant-specific portion of the Final Safety Analysis 

Report would be governed by the procedures in 10 CFR 50.59. 
63. NRC (2015), “Combined License COL-ISG-025 on Changes during Construction under 10 

CFR Part 52”, Interim Staff Guidance, Doc. COL-ISG-025, p. 2 (ADAMS No. ML15058A377).  
64. Memorandum to Chairman S. Burns et al. from J. Uhle, Director, Office of New Reactors 

(NRO) (18 March 2016), “Response to Staff Requirements Memorandum M140910 – Staff 
Report: 10 CFR Part 52 Application Reviews – Efficiency Opportunities and Review 
Timelines” (ADAMS Nos. ML15117A206 and ML15117A466). 

65. Ibid., p. 22 (Table 1). 
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issues, and better management of the process for issuing and responding to requests 
for information during the review period.66 

The staff established timeliness goals for completion of its reviews: (1) 2 months 
for completion of the acceptance review of the application; (2) 42 months to 
complete the safety review for large LWRs; and (3) 39 months to complete an SMR 
design certification.67 These objectives are largely reflected in the current schedules 
to review the APR1400 and NuScale’s SMR.68  

IV. Preparing for advanced reactors 

The dialogue between the NRC and its stakeholders on the licensing process 
continues, and the NRC has ongoing efforts to propose or revise guidance 
documents for implementation of Part 52. The NRC recently issued, for example, a 
draft regulatory guide on plant applications for public comment and plans other 
guidance documents in the near term.69 Whether such efforts are sufficient and even 
whether the licensing process is viable as it exists have become the focus of current 
debate, particularly when it comes to the NRC’s readiness to license advanced non-
light water, Generation IV, reactors. 

To put this debate in context, it is worth noting that the NRC has had some, if 
fairly modest, engagement over its history with advanced non-LWR concepts and 
has undertaken activities that would strengthen its capability and framework for 
dealing with advanced reactors. Historically, the AEC had reviewed and licensed 
non-LWR designs, and the NRC had also conducted some conceptual design or 
pre-application reviews in the 1980s and into the 2000s.70 Under the Energy Policy 
Act of 2005, the USDOE and NRC co-operated on research and pre-application 
activities related to the Next Generation Nuclear Plant (NGNP) project, an effort 
focused on a reactor employing high-temperature gas technology.71  

                                                      
66. Ibid., pp. 22-28. 
67. Ibid., p. 31. Some additional time is required to complete the rulemaking process, which 

includes a period for public comment, to approve the design certification. For example, 
the staff estimated that it would take another eight months to complete the rulemaking 
after issuing its final safety evaluation report for a large LWR design. Ibid., p. 6. 

68. See Letter to Dr H.-G. Kim, Korea Hydro and Nuclear Power Co., Ltd. from F. Akstulewicz, 
NRC (17 March 2017) (ADAMS No. ML17058A100); Letter to T. Bergman, NuScale Power, 
LLC from F. Akstulewicz, NRC (22 May 2017) (ADAMS No. ML17103A380).  

69. NRC, Office of Nuclear Regulatory Research (NRR) (2017), “Draft Regulatory Guide 
DG-1325: Applications for Nuclear Power Plants” (ADAMS No. ML15233A056). See 
Bradford, A. (2017), “Addressing Lessons from Part 52 Licensing Experience”, Presentation 
at the 2017 NRC Regulatory Information Conference, slide 8, available at: http://ric.nrc-
gateway.gov/docs/abstracts/bradforda-th26-hv.pdf.  

70. See NRC (2016), NRC Vision and Strategy: Safely Achieving Effective and Efficient Non-Light 
Water Reactor Mission Readiness, pp. 5-6 (ADAMS No. ML16356A670); NRC (2012), Report to 
Congress: Advanced Reactor Licensing, pp. 10-11 (ADAMS No. ML12153A014); NRC, NRR (June 
1988), Development and Utilization of the NRC Policy Statement on the Regulation of Advanced 
Nuclear Power Plants, NUREG-1226, pp. 2-4, Table 2.1 (ADAMS No. ML13253A431). 

71. Energy Policy Act of 2005, Pub. L. 109-58, Title VI, Secs. 641-645, 119 Stat. 598, 42 USC 
16021-16025. See Report to Congress: Advanced Reactor Licensing, supra note 70, pp.11-12. 
Pursuant to Section 644 of the Energy Policy Act, the USDOE and NRC filed a joint report 
with the Congress describing strategies for licensing a next generation plant by 2021. 
USDOE and NRC (2008), Next Generation Nuclear Plant Licensing Strategy, pp. 5-19 (ADAMS 
No. ML082290017). According to the NRC’s website, the pre-application effort under the 
NGNP was suspended in 2013: www.nrc.gov/reactors/new-reactors/advanced/ngnp.html 
(accessed 4 August 2017). 
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The NRC had issued a policy statement in 1985 on advanced reactor licensing 
that was revised most recently in 2008.72 In the statement, the NRC outlined its 
expectation that advanced reactor designs would provide “at least the same degree 
of protection of the environment and public health and safety and the common 
defense and security that is required for current [i.e. pre-1997] generation light water 
reactors (LWRs)” and “that advanced reactors will provide enhanced margins of 
safety and/or use simplified, inherent, passive, or other innovative means to 
accomplish their safety and security functions”.73 Through the policy statement, the 
NRC encourages early interaction by designers, vendors and potential licensees with 
the agency to identify unique safety and regulatory issues and to enhance the 
stability and predictability on licensing and regulation of advanced reactors.74  

More recently, in response to direction in the 2012 appropriations act, the NRC 
submitted a report to Congress on advanced reactor licensing, addressing the 
agency’s strategy and approach to preparing for the licensing of advanced reactors.75 
That report outlines steps the NRC was undertaking to prepare itself to manage a 
potentially new workload of advanced reactor reviews. Building off this report and 
engagement with stakeholders, in late 2016 the NRC issued a vision and strategy 
statement with supplements to address near-term as well as medium- and 
long-term implementation plans to achieve its objectives.76 The perceived need to 
further reform the regulatory process and pave the way for a new generation of 
reactors has gained traction in the Congress. Several bills were introduced in both 
houses in the 114th Congress and progressed through the legislative process, though 
none were enacted.77 Similar bills have been re-introduced in the current  
115th Congress and, variably, would compel the NRC to examine its licensing review 
process, modify existing fee requirements, and provide USDOE support to advanced 
reactors through cost-sharing initiatives and access to the national laboratories and 
other department resources.78 

                                                      
72. Regulation of Advanced Nuclear Power Plants; Statement of Policy, 51 Fed. Reg. 24643 

(8 July 1986), as revised, 59 Fed. Reg. 35461 (12 July 1994) and 73 Fed. Reg. 60612 
(14 Oct. 2008).  

73. 73 Fed. Reg. at 60615. 
74. Ibid., p. 60616. 
75. Report to Congress: Advanced Reactor Licensing, supra note 70. The report was prepared in 

response to a request made in H.R. Rep. No. 112-118 (24 June 2011), p. 192, related to the 
NRC’s appropriation under the Consolidated Appropriations Act, 2012, Pub. L. 112-74, 125 
Stat. 786, 881 (23 Dec. 2011). 

76. NRC Vision and Strategy, supra note 70; NRC (2017), NRC Non-Light Water Reactor Near-Term 
Implementation Action Plans (ADAMS No. ML17165A069); NRC (2017), NRC Non-Light Water 
Reactor Mid-Term and Long-Term Implementation Action Plans (ADAMS No. ML17164A173). 

77. See e.g. H.R. 4084, Nuclear Energy Innovation Capabilities Act, reported in H.R. Rep. 
114-438 (29 Feb. 2016) and passed by the House, 162 Cong. Rec. H1023-1028 (29 Feb. 2016); 
H.R. 4979, Advanced Nuclear Technology Development Act of 2016, reported in H.R. Rep. 
114-737, Part 1 (12 Sept. 2016), and passed by the House, 162 Cong. Rec. H5305-5308 
(12 Sept. 2016); S. 2795, Nuclear Energy Innovation and Modernization Act, reported in S. 
Rep. 114-285 (23 June 2016). 

78. See e.g. H.R. 431, Nuclear Energy Innovation Capabilities Act (introduced 11 Jan. 2017); 
H.R. 590, Advanced Nuclear Technology Development Act of 2017, passed the House, 163 
Cong. Rec. H569-571 (23 Jan. 2017); H.R. 590, Advanced Nuclear Technology Development 
Act of 2017 (introduced 20 Jan. 2017), passed the House, 163 Cong. Rec. H569-571 
(23 Jan. 2017); S. 512, Nuclear Energy Innovation and Modernization Act, reported in 
S. Rep. 115-86 (25 May 2017); S. 97, Nuclear Energy Innovation and Capabilities Act of 
2017, reported in S. Rep. 115-115 (21 June 2017). The status of introduced legislation can 
be obtained through the website for the US Congress, www.congress.gov. 
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V. Focusing on potential reforms 

Advocates for new reactor technologies argue for various actions to facilitate the 
development and deployment of advanced reactor technology. These actions include 
measures beyond the scope of the NRC’s regulatory authority and responsibility: e.g. 
by supporting developers in testing, research and development, or by changing 
export control procedures.79 Two areas squarely focus on the NRC’s role: the 
regulatory standards for making licensing determinations and the licensing process 
itself.80 The following excerpt from a recent Senate report on a pending bill 
summarises the argument for “reforming” or “modernising” the NRC’s approaches: 

The NRC’s current regulatory framework has evolved to oversee light water 
reactor technologies and may not be suitable for advanced technologies with 
unique characteristics that may warrant different safety requirements with 
regard to emergency planning zone sizes, emergency core cooling 
infrastructure, and fuelling needs. The NRC’s current design certification and 
license approval processes require significant upfront investment without 
adequate predictability or transparency with regard to a schedule. The 
legislation addresses these two issues by directing the NRC to develop a new 
regulatory process with a staged structure to provide applicants with clear, 
early feedback consistent with a mutually agreed upon schedule. This 
process will allow advanced reactor companies to seek investment as a 
design successfully completes each stage rather than attempting to raise  
$1 to $2 billion dollars at the start of the process without a predictable 
schedule. 

S. 512 also directs the NRC to use more risk-informed, performance-based 
licensing strategies, where appropriate, as a more comprehensive and 
holistic approach to regulation. This approach incorporates both modern 
methods of evaluating risks and consequences with traditional deterministic 
methods for a more exhaustive analysis of safety. Use of risk-informed, 
performance-based approaches will also allow the NRC to develop processes 

                                                      
79. The US General Accountability Office (GAO) prepared an assessment that provides a 

broad overview of the issues that may affect the development of new reactor 
technologies. GAO (2015), Nuclear Reactors: Status and Challenges in Development and 
Deployment of New Commercial Concepts, GAO-15-652, pp. 23-30. For the views of 
organisations advocating greater support in the advanced reactor arena, see Nordhaus, 
T., M. Shellenberger and J. Lovering (2013), How to Make Nuclear Cheap, Breakthrough 
Institute, Oakland, CA, available at: https://thebreakthrough.org/index.php/ 
programs/energy-and-climate/how-to-make-nuclear-cheap; Nuclear Energy Institute 
(NEI) (2016), Strategic Plan for Advanced Non-Light Water Reactor Development and 
Commercialization, available at: www.nei.org/CorporateSite/media/filefolder/Policy/ 
Papers/AR-Strategic-Plan.pdf?ext=.pdf; Global Nexus Initiative (2016), A Framework for 
Advanced Nuclear Reactor Deployment, available at: http://globalnexusinitiative.org/wp-
content/uploads/2016/10/GNI_Policy_Memo_2.pdf; Clean Air Task Force (2017), Advanced 
Nuclear Energy – Need, Characteristics, Projected Costs and Opportunities, available at: 
www.catf.us/resources/publications/files/Advanced_Nuclear_Energy.pdf. 

80. See NEI Strategic Plan, supra note 79, pp. 3, 9-11; Letter to D. Jackson, NRC NRO from A. 
Finan, Policy Director, Nuclear Innovation Alliance (11 Apr. 2016), forwarding Report on 
Strategies for Advanced Reactor Licensing (ADAMS No. ML16104A147); Goldberg, M. (2016), 
Unleashing Innovation: A Comparison of Regulatory Approval Processes, Third Way, 
Washington, DC, available at: www.thirdway.org/report/unleashing-innovation-a-
comparison-of-regulatory-approval-processes; Merrifield, J. (2016), Issue Brief on The 
Framework for Advanced Reactor Licensing Modernization, US Nuclear Infrastructure Council, 
Washington, DC, available at: https://docs.wixstatic.com/ugd/760734_804492aec 
73c4284b0577281d5b3a5a7.pdf (accessed 4 Aug. 2017). 
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that are more flexible and applicable to the unique aspects of diverse 
technologies.81 

The NRC has the existing statutory authority to adjust its processes and adapt its 
regulatory framework, should that have merit, to address the perceived gaps and 
hurdles posed by the existing licensing system. This is not to say that legislation is 
objectionable.82 It might well aid the NRC’s ability to meet the new demands for 
review of innovative designs, but the passage of legislation is far from certain. 
Indeed, the NRC’s experience with Part 52 provides a cautionary tale, because it was 
ultimately the NRC’s own initiative – and not legislation – that led to the adoption in 
the late 1980s of the revised licensing process.  

The NRC should itself take the steps that prepare the way for the timely 
consideration of new technologies. In fact, the NRC has been doing just that. The 
following discussion provides an overview of the arguments for further improving 
the NRC’s preparedness for advanced reactor licensing and the NRC’s actions in 
response. Although the NRC has identified a number of areas that require its 
attention, including improving its technical capacity to review non-LWRs, acquiring 
computer codes and leveraging research by the USDOE and others, the focus in this 
article will be on adapting the licensing process as well as the regulatory criteria for 
decision making.83  

A. Adjusting the licensing process 

The current licensing regime, in particular the design certification process, is viewed 
as an impediment because it “calls for enormous front-loaded investment during a 
protracted development and licensing phase—without a staged structure to provide 
applicants with clear, early feedback on an agreed schedule and with appropriate 
finality”.84 A more staged structure, proponents say, would better accommodate the 
funding strategies that new design developers must integrate into their planning by 
providing “incremental assurance of the licensability” of a design.85 A staged review 
process would also reflect milestones to complete the review. 

Advocates point to other regulatory regimes – both domestic and international – 
as potential models for adapting the NRC’s licensing process to accommodate a 
more staged approach to regulatory determinations. For example, both the US 
Federal Aviation Administration (FAA) and the Food and Drug Administration (FDA) 
have phased regulatory review processes to evaluate introduction of new aircraft 
technologies or new drugs.86 In nuclear regulation, the Canadian Nuclear Safety 

                                                      
81. S. Rep. 115-86 (25 May 2017), “Nuclear Energy Innovation and Modernization Act” (S. 512), 

p. 5. 
82. Indeed, in one respect, legislation would be essential, as some advocate, to modify the 

fee system that the NRC is required to apply to its review of license applications and 
design certifications. See 2016 Nuclear Innovation Alliance report, supra note 80, p. 58; 
Merrifield, J., supra note 80, p. 4. The NRC did receive USD 5 million off its fee base in 
fiscal year 2017 for “development of regulatory infrastructure for advanced nuclear 
reactor technologies”. Consolidated Appropriations Act, 2017, Pub. L. 115-31, Division D, 
Title IV. In arguing for changes to the NRC’s fee structure, advocates note that the  
US Food and Drug Administration, which is responsible for approving new drugs, derives 
only 50% of its budget from fees, compared to the NRC’s ninety percent. Lovering, J., 
L. King and T. Nordhaus (2017), How to Make Nuclear Innovative, Breakthrough Institute, 
Oakland, CA, p. 24; 2016 Nuclear Innovation Alliance report, supra note 80, p. 30. 

83. See NRC Vision and Strategy, supra note 70. 
84. 2016 Nuclear Innovation Alliance report, supra note 80, p. 3. 
85. See Global Nexus Initiative, supra note 79, pp. 5-6; Merrifield, supra note 80, pp. 2, 5. 
86. The 2016 Nuclear Innovation Alliance report, supra note 80, pp. 26-31, describes the two 

agencies’ phased approaches and describes how a similar approach could be adopted by 
the NRC. 
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Commission’s (CNSC) Vendor Design Review (VDR) and the United Kingdom (UK) 
Office for Nuclear Regulation’s (ONR) Generic Design Assessment (GDA) are held up 
as models.87 Given the different technologies being licensed as well as the mixed 
regulatory and promotional responsibilities of the FAA and FDA, the processes 
applied by NRC’s regulatory counterparts in Canada and the UK may provide more 
direct insight into potential improvements in NRC’s processes. 

The VDR is an optional process offered by the CNSC for vendors to obtain an 
assessment of the overall acceptability of a reactor design; it does not constitute a 
design certification, nor does constitute a licence, nor is it binding on the CNSC.88 
Nonetheless, the outcome of the review may be considered persuasive, and the 
CNSC views a VDR as contributing to regulatory certainty by:  

• providing clear and early feedback to the vendor on Canadian regulatory 
requirements and how well the design meets these requirements 

• identifying potential licensing and technical (safety) issues early on, thereby 
providing the vendor with time to resolve issues before they become barriers 
to licensing; this is particularly important for issues that could result in 
significant changes to the design or safety analysis 

• enabling CNSC staff to become familiar with the design prior to the receipt of 
a licence application, thereby reducing the amount of time needed to assess 
the design during the review of the applications for the licences to construct 
and operate.89 

The VDR includes three phases. The first phase assesses whether the design 
generally conforms to CNSC’s requirements and related regulatory requirements; 
Phase 2 is a closer review to determine whether there are any fundamental barriers 
to licensing in Canada; and Phase 3 is intended to be used at the point at which the 
vendor has a more detailed engineering effort under way, particularly at the point of 
a supporting applicant for a licence to construct a facility.90 The CNSC establishes a 
“service agreement” with the vendor that includes a design review project plan. 
CNSC estimates 8 months to a year to complete a Phase 1 review with a staff effort 
of 4 000 hours and 12 to 18 months to complete Phase 2 and 9 500 hours (depending 
on the scope of review and the extent to which novel aspects of the design are 
supported by the vendor).91 The review time is determined on a case-by-case basis, 
but can be a multi-year undertaking.92 

Since 2007, the UK ONR has carried out a similar process through its GDA, which 
also includes participation from the UK Environment Agency.93 The process is 
optional, has no legal status and does not guarantee ONR’s permission to begin 
construction of an installation using that design. Nonetheless, it does give an early 

                                                      
87. Ibid., pp. 19-25. See also Merrifield, supra note 80, p. 5. 
88. CNSC (May 2012), Pre-licensing Review of a Vendor’s Reactor Design, Guidance Doc. GD-385, 

pp. 2-3, available at: http://nuclearsafety.gc.ca/pubs_catalogue/uploads/May-2012-GD-
385-Pre-licensing-Review-of-a-Vendors-Reactor-Design_e.pdf.  

89. Ibid., p. 4. 
90. Ibid., pp. 7, 9 and 11. The CNSC specifies 19 focus areas to be addressed in the Phase 1 

and 2 assessments. Ibid., pp. 13-22. 
91. Ibid., pp. 8 and 10. 
92. Ibid., p. 11. 
93. For a description of the process and its objectives, see ONR (2016), New nuclear reactors: 

Generic Design Assessment Guidance to Requesting Parties, ONR-GDA-GD-00, Rev. 3, 
available at: www.onr.org.uk/new-reactors/ngn03.pdf. Information on the licensing 
process for nuclear installations can also be found in ONR (2015), Licensing Nuclear 
Installations, 4th ed., available at: www.onr.org.uk/licensing-nuclear-installations.pdf. 
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indication whether a design would meet regulatory requirements prior to the receipt 
of an application for a licence to construct a power plant at a particular site using 
that design. The GDA uses a step-wise process that examines the design at 
increasing levels of scrutiny. After the preparation of the requesting party’s (i.e. the 
design vendor, potentially in partnership with a prospective site licensee) 
submissions addressing the design, safety case, and security case (Step 1), ONR 
estimates an approximate time schedule of about 48 months for the next 3 steps in 
the review.94  

Prior to engaging in the review, ONR establishes a cost recovery agreement with 
the requesting party for the government’s costs in conducting the GDA, which ONR 
indicates “may run into tens of millions of pounds”.95 The three additional stages of 
the review after the requesting party’s submission begin with an overview (Step 2) of 
the acceptability of the design’s fundamentals under the UK’s regulatory regime, 
which is followed by a closer analysis (Step 3) of the design at the system level to 
determine whether any significant design or safety case changes may be needed, 
and then concludes with an in-depth assessment (Step 4) of the safety- and 
security-cases and the generic site envelope.96 At the conclusion of the GDA review, 
ONR may issue either a Design Acceptance Confirmation (DAC) that indicates that 
the design could be built and operated safely and securely subject to the specific site 
assessment and licensing; an interim DAC that indicates that ONR is “largely 
content” that the design is capable of being built and operated subject to the 
resolution of certain identified issues; or no DAC if it is determined that there is a 
“significant, unacceptable shortfall in the design, safety or security submissions”.97 
The DAC is deemed valid for a period of ten years, consistent with the requirement 
for nuclear installation licensees to conduct periodic safety reviews every ten 
years.98 

The NRC’s processes for reviewing designs achieve similar objectives in terms of 
determining the licensability of a reactor design with the additional potential 
outcome of issuing a design certification that has binding legal status when 
referenced in a site specific application for a licence. Nonetheless, the up-front 
negotiation of a review plan including its estimated cost as well as step-wise 
approach used by Canada and the UK that begins with a broad review at the safety 
fundamentals of a design before proceeding down the path to a more detailed 
assessment of design specifics may provide some insights that could enhance the 
NRC’s engagement with new reactor designs.99 In fact, the NRC has been responsive 
to the calls for such adaptations in structuring its review process. Such adaptations 
do not require changes to the NRC’s rules themselves for approving designs through 

                                                      
94. Generic Design Assessment Guidance, supra note 93, p. 8. The request for ONR and the 

Environment Agency to undertake a GDA is made through the Department for Business, 
Energy & Industrial Strategy (formerly the Department of Energy and Climate Change), 
which is responsible for government policy on nuclear power. Ibid., p. 6.  

95. Ibid., p. 10. 
96. Ibid., pp. 11-20. 
97. Ibid., pp. 21-22. For example, ONR recently issued a DAC for the Westinghouse AP1000 

design that built upon an interim DAC for the design issued in 2011. ONR (2017), Summary 
of the GDA issue close-out assessment of the Westinghouse Electric Company AP1000® Nuclear 
Reactor, p. 23, available at: www.onr.org.uk/new-reactors/ap1000/reports/ap1000-close-
out-assessment-summary.pdf. 

98. Licensing Nuclear Installations, supra note 93, p. 32. In September 2013, ONR issued a brief 
Summary of Lessons Learnt during Generic Design Assessment (2007 – 2013), ONR-GDA-SR-13-
001, Rev. 0, available at: www.onr.org.uk/new-reactors/reports/onr-gda-sr-13-001.pdf. In 
addition to positive outcomes of the process, the report noted areas for improvement, 
such as enhancing the timely delivery of necessary documentation and improved 
interactions on technical issues with the requesting party. Ibid., p. 4. 

99. See 2016 Nuclear Innovation Alliance report, supra note 80, p. 20. 
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design certification under 10 CFR Part 52 or the inherent approval of a design that is 
reflected in a construction permit or operating licence under 10 CFR Part 50. 

In its near-term implementation plan, the NRC notes as an objective the 
development of “guidance for a flexible non-LWR regulatory review process within 
the bounds of existing regulations, including the use of conceptual design reviews 
and staged-review processes”, which would “accommodate potential applicants 
having a range of financial, technical, and regulatory maturity, and a range of 
application readiness”.100 The NRC is prepared to engage in pre-application 
interactions with potential applicants at various levels of development of a design or 
a proposal to construct a design at a particular site. In a draft regulatory review 
roadmap issued in October 2016, the NRC illustrates how early interactions can align 
with the current licensing process. The roadmap identifies milestones that provide 
NRC views on the licensability of a design at various phases of development; 
eventually, these efforts can lead to approval of a design as ready for referencing 
through a design certification or in a construction permit or COL application.101  

The NRC indicates that it will work with developers on design-specific licensing 
project plans to “define desired outcomes from various interactions between the 
designer and NRC considering factors such as the resources available to the designer 
and NRC and the coordination of the regulatory issues with other aspects of the 
overall program for developing and deploying non-LWR designs”.102 The roadmap 
identifies various mechanisms for engagement at different levels of development in 
the design process, from early consideration of fundamental design aspects and 
basic safety features through a “conceptual design approval” or “preliminary design 
approval”, to the more developed and conclusive determinations reflected in a 
topical report or standard design approval.103  

The scope and process for a standard design approval is spelled out in 10 CFR 
Part 52, Subpart E.104 A standard design approval may cover the entire final design or 
“major portions” thereof.105 This latter category has attracted attention as a possible 
tool for moving advanced design reviews forward by focusing on aspects of plant 
design without necessitating submission of the entire design. Although a standard 
design approval provides conclusive NRC staff findings on the reviewed design or its 
identified portions, it is not binding in the same sense as a design certification. 
Nonetheless, the outcome is persuasive and can be referenced in other licensing 
applications for a specific site as well as ultimately in a generic design 
certification.106 In this respect, the NRC’s standard design approval is comparable to 
Canada’s VDR or the UK’s GDA. Although the potential value of the SDR is 
recognised as a valuable tool in a staged licensing approach, some stakeholders 
believe that the NRC needs to clarify the intent and scope of the early phases of 
engagement, such as the conceptual design review phase, to ensure that the process 
provides meaningful feedback, and does not result in protracting the overall review 

                                                      
100. NRC Non-Light Water Reactor Near-Term Implementation Action Plans, supra note 76, p. 11. 
101. NRC NRO (2016), Regulatory Review Roadmap for Non-Light Water Reactors, Draft, p. 7, Fig. 4 

(ADAMS No. ML16291A248). The NRC plans to update this document in autumn 2017. 
102. NRC Non-Light Water Reactor Near-Term Implementation Action Plans, supra note 76, p. 11.  

See Regulatory Review Roadmap for Non-Light Water Reactors, supra note 101, pp. 20-28. 
103. Regulatory Review Roadmap for Non-Light Water Reactors, supra note 101, pp. 11-18. 
104. As noted previously, the standard design approval is a concept that has been embodied 

in the NRC’s regulations since 1975, but was not used until the initial experience with 
Part 52 when it was a necessary step towards design certification, a requirement that was 
removed in the 2007 amendments to Part 52. Licenses, Certifications, and Approvals for 
Nuclear Power Plants; Final Rule, 72 Fed. Reg. 49352, 49390 (28 Aug. 2007). See also Burns, 
supra note 1, p. 16, n. 42. 

105. 10 CFR 52.131. 
106. 10 CFR 52.145; see Burns, supra note 1, p. 18. 
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that can lead ultimately to a standard design approval or design certification.107 The 
NRC is continuing interaction with stakeholders on the utility of the standard design 
approval in staging the design review process.108 

The NRC has been responsive to calls to examine its licensing processes to make 
it more flexible and to adapt step-wise approaches into its review system. These 
efforts will not require changes to the agency’s regulations for licensing, but can be 
incorporated within the established regulatory framework to achieve decisions on 
the viability of designs and their ultimate application to particular site licences. We 
may well see varied choices of the procedural path to proceed with review and 
licensing – design certification under Part 52 or introducing a design through the 
two-phased licensing scheme under Part 50.  

B. Regulatory standards 

The appropriateness of current regulatory standards and the need to make 
appropriate changes to address advanced reactor technologies is also an important 
issue and one that, in the long run, may warrant regulatory changes. In simplest 
terms, the technical standards applicable to plant licensing have been drawn largely 
from the review and experience with LWR technology. For example, the NRC’s 
general design criteria “establish minimum requirements for the principal design 
criteria for water-cooled nuclear power plants”, but they “are also considered to be 
generally applicable to other types of nuclear power units and are intended to 
provide guidance in establishing the principal design criteria for such other units”.109 
Although the existing licensing process can adapt to the differences in technologies, 
some express concern that proceeding with case-by-case exemptions from 
requirements can involve greater costs and more protracted review times and even 
carries the negative perception that an applicant is trying to avoid robust safety 
standards.110 Nonetheless, at least in the near term, case-by-case assessment of the 
particular relevance of generic technical standards and requirements to the 
technology being put forward in an application will be necessary. The NRC has 
recently developed supplemental guidance for review, for example, in granting a 

                                                      
107. Letter to C. Bladey, NRC Office of Administration from L. Dewan, Transatomic Power 

Corp. (19 Sept. 2016), attachment, pp. 2-4 (ADAMS No. ML16265A563); Letter to C. Bladey, 
NRC Office of Administration from R. Bell, NEI (19 Sept. 2016), attachment, p. 4 (ADAMS 
No. ML16265A538). 

108. See e.g. Letter to M. Mayfield, NRC NRO from M. Tschiltz, NEI (24 Apr. 2017) (ADAMS 
No. ML17128A496), transmitting report by Nuclear Innovation Alliance (2017), Clarifying 
“Major Portions” of a Reactor Design in Support of a Standard Design Approval (ADAMS No. 
ML17128A507). One other area in which the NRC is engaging stakeholders is the potential 
use of prototype plants to address testing needs for advanced reactor designs, which 
could support licensing reviews under either 10 CFR Part 50 or 52. See 10 CFR 50.43(e). 
The NRC has issued a draft discussion paper. NRC NRO (2017), Nuclear Power Reactor 
Testing Needs and Prototype Plants for Advanced Reactor Designs, Preliminary Draft (ADAMS 
No. ML17025A353).  

109. 10 CFR Part 50, Appendix A, Introduction. 
110. See 2016 Nuclear Innovation Alliance report, supra note 80, pp. 52, 56. 
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construction permit for a medical isotopes facility under 10 CFR Part 50 and in 
preparing for the design certification application for an SMR.111 

Beyond the adaptation of the existing regulatory framework to accommodate 
reviews of SMRs and non-LWR technologies, the NRC is being called on to update its 
framework to be more technology-neutral and inclusive, risk-informed and 
performance-based.112 NRC indicates that it will undertake such efforts in its vision 
and strategy for non-LWRs and the related implementation plans.113 Although 
significant efforts are underway to improve or establish guidance to address the new 
technologies, the NRC notes that a determination whether to develop a new 
non-LWR regulatory framework would be made based on the interactions with 
industry and experience in the next few years in undertaking reviews of particular 
technologies as well as broader lessons from research as well as industry code and 
standards development.114 In the meantime, significant steps have been taken or are 
underway to look at the regulatory framework as it would apply to SMRs and 
non-LWR technologies. 

In 2010, the NRC staff informed the Commission of a number of policy, licensing, 
and technical issues that might warrant further Commission engagement as the 
staff prepared for reviews of SMR designs.115 The staff’s paper, which is also relevant 
to advanced non-LWR technologies, generally discussed such issues as accident 
source terms, which are used in the assessment of the effectiveness of the 
containment and mitigation features, site suitability, and emergency planning; 
security and safeguards requirements; and the application of defence-in depth. 
Further steps have been taken to address these issues, as well as other matters.116 
For example, NRC recently solicited comments on its regulatory basis for emergency 
preparedness for SMRs and non-LWRs, a first step towards publication of a proposed 
rule, currently expected in September 2018.117 In particular, this effort could result in 

                                                      
111. For the medical isotope facility, the staff issued an amendment to NRC’s regulations to 

include the proposed facility within the definition of a production facility under Part 50 
and also issued interim guidance to supplement its standard review plan to aid in the 
review of the unique features of the facility. See SHINE Medical Technologies, Inc. 
(Medical Radioisotope Production Facility), CLI-16-04, 83 NRC 58, 74-77 (2016). Preparation 
for the design certification review of the NuScale SMR involved development of design 
specific review standards for the design itself; the NRC staff has also supplemented the 
standard review plan to address SMRs. NRC (2014), Standard Review Plan for the Review of 
Safety Analysis Reports for Nuclear Power Plants: Small Modular Reactor Edition, NUREG-0800, 
Rev. 0 (ADAMS No. ML13207A315); ibid., Appendix 1, NuScale Design-Specific Review 
Standard Scope and Safety Review Matrix, Rev. 0 (ADAMS No. ML17102A698). 

112. See 2016 Nuclear Innovation Alliance report, supra note 80, pp. 3-5, 49-52; NEI Strategic 
Plan, supra note 79, pp. 3, 9-10. But for a caution against an overenthusiastic embrace of 
risk-informed regulation, see Lyman, E., Testimony on “Enabling Advanced Reactors and 
a Legislative Hearing on S. 2795, The Nuclear Energy Innovation and Modernization Act”, 
Subcommittee on Clean Air and Nuclear Safety, Senate Committee on Environment and 
Public Works (21 Apr. 2016), available at: www.epw.senate.gov/public/_cache/files/49c19c 
65-0886-46fc-afc7-b944ca7e2e7c/lyman-testimony.pdf. 

113. The NRC documents are referenced in supra notes 70 and 76. 
114. NRC Non-Light Water Reactor Near-Term Implementation Action Plans, supra note 76, 

pp. 11-12; NRC Non-Light Water Reactor Mid-Term and Long-Term Implementation Action Plans, 
supra note 76, pp. 10-11. 

115. Memorandum to Commissioners from R.W. Borchardt, Executive Director for Operations 
(EDO) (28 Mar. 2010), “Potential Policy, Licensing, and Key Technical Issues for Small 
Modular Nuclear Reactor Designs”, SECY-10-0034 (ADAMS No. ML093290268). 

116. The NRC maintains a webpage on “Policy Issues Associated with Licensing Advanced 
Reactor Designs” that links to relevant staff memoranda provided to the Commission 
since 2001: www.nrc.gov/reactors/new-reactors/advanced/policy-issues.html. 

117. Emergency Preparedness for Small Modular Reactors and Other New Technologies, 
82 Fed. Reg. 17768 (13 Apr. 2017).  
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a smaller size of the current emergency planning zones required for LWRs due to the 
smaller source term, which would result in smaller potential accident releases and 
off-site radiation dose consequences.118 Other efforts are underway to address 
security considerations.119 Another significant step is the NRC’s recent publication of 
a draft regulatory guide for developing principal design criteria for non-LWRs.120 The 
NRC had initiated with the USDOE in 2013 a joint initiative to address the licensing 
framework for advanced non-LWR technologies. The NRC and the USDOE agreed to 
focus on the general design criteria in the Appendix to 10 CFR Part 50 in relation to 
advanced designs. The efforts resulted in a USDOE report, based on work by the 
Idaho National Laboratory, being submitted to the NRC in late 2014, which 
ultimately led to the NRC’s issuance in 2017 of its draft regulatory guidance.121 The 
proposed criteria are intended to be technology neutral. During the review, it was 
determined that the safety objectives for some of the current GDC were not 
applicable to some advanced designs, and new design criteria were developed to 
address unique design features in some technologies.122 The NRC is reviewing the 
comments it has received and plans to engage the ACRS before issuing a final 
version of the Regulatory Guide.  

The industry has also initiated an effort, led by Southern Company, called the 
Licensing Technical Requirements Modernization Project, to identify changes that 
the industry believes will facilitate appropriate adjustments to the regulatory 
process.123 Initial submittals to the NRC through this project involve the selection of 
licensing bases and the approach to probabilistic risk assessment.124 The NRC is 
engaging with the industry on these reports. Other efforts may contribute to the 
evolution of the regulatory framework to support SMRs and advanced non-LWR 
licensing. Although the NRC decided not to pursue a broad policy statement on risk 
management, it intends to make risk-informed regulatory improvements through its 

                                                      
118. Ibid., p. 17769. The staff provided the Commission an assessment of issues related to 

accident source terms for newer designs in Memorandum to Commissioners from  
V.M. McCree, EDO (7 Feb. 2016), “Accident Source Terms and Siting for Small Modular 
Reactors and Non-Light Water Reactors”, SECY-16-0012 (ADAMS No. ML15309A319). 

119. Comments were solicited on a draft guidance document. Non-Light Water Reactor 
Security Design Considerations, 82 Fed. Reg. 13511 (13 Mar. 2017). The draft document is 
available at: ADAMS No. ML16305A328. 

120. Guidance for Developing Principal Design Criteria for Non-Light Water Reactors, 82 Fed. 
Reg. 9246 (3 Feb. 2017). The draft regulatory guide, No. DG-1330, is available at: ADAMS 
No. ML16301A307. 

121. Letter to G. Tracy, NRC NRO from Dr J. Kelly, USDOE (Idaho National Laboratory  
(Dec. 2014) (ADAMS No. ML14353A245), enclosing Guidance for Developing Principal Design 
Criteria for Advanced (Non-Light Water) Reactors, INL/EXT-14-31179, Rev. 1 (ADAMS Nos. 
ML14353A246 and ML14353A248). 

122. 82 Fed. Reg. at 9247. 
123. Letter to V. Ordaz, NRC NRO from P. Cowan, NEI (11 Jan. 2017), p. 2 (ADAMS Nos. 

ML17013A139 and ML17013A140). 
124. USDOE, Office of Nuclear Energy (2017), Modernization of Technical Requirements for Licensing 

of Advanced Non-Light Water Reactors: Selection of Licensing Basis Events Draft Report, 
Revision 0 (ADAMS No. ML17104A254); USDOE, Office of Nuclear Energy (2017), 
Modernization of Technical Requirements for Licensing of Advanced Non-Light Water Reactors: 
Probabilistic Risk Assessment Approach, Draft Report Revision A, Document Number 
SC-29980-101 Rev A (ADAMS No. ML17158B543). 
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existing management framework.125 The Commission has also approved undertaking 
revisions in the next few years to Part 50 regulations for new power reactor 
applications to more closely align with Part 52 and also to revise Part 52 and 
supporting regulations, including Part 50, to implement further lessons learnt from 
experience from new licensing activities.126 

From this high-level overview of the work being done to address the technical 
requirements and framework for advanced reactors, I think it evident that the NRC 
is responsive to the calls to prepare for new technology and is pivoting towards 
adjustment of its processes and framework to effectively determine the licensability 
of such designs. Although we should not expect unanimous agreement on the 
conclusions or timing of such efforts, the NRC has laid out a strategy and has taken 
concrete steps in moving forward. 

VI. Conclusion 

Reformed and reforming. Although this phrase is generally used in an ecclesiastical 
context,127 it underscores my view of the historic and ongoing approach that the NRC 
has taken in meeting the challenges put before it: the NRC continues to examine 
itself, its processes and approaches, to adapt them, and to reflect on experience and 
reform again to meet new challenges. Of necessity, the overview presented in this 
article can only provide a snapshot in time of current NRC initiatives to prepare for 
potential applications for advanced non-LWRs. As the NRC interacts with designers 
and those interested in siting new installations, one can expect further refinements 
in the approaches to bringing designs through the licensing process and to updating 
the licensing standards that will apply to such technologies. Continued engagement 
in the international community will also benefit the development and refinement of 
regulatory approaches and standards applicable to newer technologies. Co-operative 
efforts have been established through the two major international organisations 
focused on nuclear energy, the Organisation for Economic Co-operation and 
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on Issues Related to Implementation of a Risk Management Regulatory Framework”, 
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Development (OECD) Nuclear Energy Agency (NEA) and the International Atomic 
Energy Agency (IAEA).128  

The nuclear industry, unlike many, was born regulated. From the very beginning, 
as the vision of the peaceful atom was realised, a strong regulator was deemed 
essential to ensuring public health and safety through rigorous licensing and 
oversight. Whatever benefits nuclear technology may offer, the international 
paradigm for peaceful uses, as expressed in the Convention on Nuclear Safety129 
emphasises not only the operator’s ultimate responsibility for safety but also the 
importance of an independent, technically competent regulator. The fact of the 
matter is that the push and pull over the efficacy and appropriateness of the 
licensing process and the focus of the safety review has been with us since the dawn 
of civilian nuclear energy licensing in the late 1950s, to the AEC’s 1970s effort to 
improve the licensing process, to the creation of Part 52 in the late 1980s, to the 
dialogue we are having today. 

 

                                                      
128. For example, the IAEA has established an SMR regulators’ forum. See www-ns.iaea.org/ 
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