
Applying the United States License Renewal Approach to an International Environment 
 
Allen L. Hiser, Jr. 
 
U. S. Nuclear Regulatory Commission 
Division of Materials and License Renewal  
Washington, DC  
 
Abstract. The approach used in the United States for license renewal (plant operation to 60 years) and 
subsequent license renewal (plant operation to 80 years) is implemented within a structured regulatory 
framework that includes regulatory process "essential elements" which are integrated to ensure continued safe 
plant operation. This integrated approach was evaluated by an International Atomic Energy Agency (IAEA) 
Integrated Regulatory Review Service mission in 2010, in part using the IAEA Periodic Safety Review for 
comparison. This mission identified only one suggestion related to license renewal: the NRC should incorporate 
lessons learned from Periodic Safety Reviews performed in other countries as an input to the NRC’s assessment 
processes. For international regulatory frameworks that do not include these regulatory process "essential 
elements" or similar provisions, use of the license renewal approach followed in the United States may 
necessitate enhancement of the framework to include activities which achieve similar objectives, in order to 
ensure continued safe long term plant operation. 

1. Background 

In accordance with Section 103c of the Atomic Energy Act (AEA) of 1954, as amended, 
nuclear power plants in the United States are licensed to operate for a term not exceeding 40 
years, and may be renewed for up to 20 years. The NRC’s regulations related to renewal of 
operating licenses for nuclear power plants are provided in Part 54 of Title 10 of the Code of 
Federal Regulations (10 CFR Part 54), “Requirements for Renewal of Operating Licenses for 
Nuclear Power Plants” [1]. 10 CFR 54.31(b) specifies that licenses may be renewed for a 
specified period not to exceed 20 years, with the renewed license term not to exceed 40 years. 
In addition, 10 CFR 54.31(d) states that a renewed license may be subsequently renewed in 
accordance with all applicable requirements, with no explicit limit to the number of 
“subsequent” renewals for each license. 

2. U.S. License Renewal Review Process 

The license renewal review implemented in the U.S. is a “limited scope” review, that focuses 
on aging management of long-lived, passive structures and components in nuclear power 
plants, such as the reactor pressure vessel, steam generators, piping, seismic Category I 
structures, electrical cables and connections, among others. The scope of the license renewal 
review includes: 
 

(1) safety-related systems, structures, and components (SSCs) 

(2) all nonsafety-related SSCs whose failure could adversely impact functionality of 
safety-related SSCs 

(3) all SSCs relied on in certain safety analyses or plant evaluations for specific NRC 
regulations.  

 
This scope is generally consistent with IAEA safety guidance [2]. After in-scope SSCs have 
been identified, those structures and components (SCs) that are long-lived and passive are 
subject to aging management review (AMR). SCs that are not subject to AMR are those that 
are active, such that their failure will be identified during surveillance and testing in 
accordance with the Maintenance Rule of 10 CFR 50.65, or replaced on a fixed schedule.  
 



The safety principles of the license renewal rule are: 

(1) The ongoing regulatory process is adequate to ensure the safety of operating plants. 

(2) The same plant operating rules apply during the renewal term (i.e., the plant current 
licensing basis (CLB) is to be maintained). 

 
The combination of these principles means that plants are safe (or the CLB for each plant is 
adequate) and the regulatory framework in place will ensure that plants will continue to be 
safe, in part by ensuring that the plant CLB is maintained. The CLB includes the NRC 
requirements applicable to a specific plant; a licensee's written commitments for ensuring 
compliance with and operation within the applicable NRC requirements and the plant-specific 
design basis; orders; license conditions; exemptions; technical specifications; the plant-
specific design-basis information documented in the most recent final safety analysis report, 
and the licensee's commitments remaining in effect that were made in docketed licensing 
correspondence such as responses to NRC bulletins, generic letters, and enforcement actions, 
as well as licensee commitments documented in NRC safety evaluations or licensee event 
reports. 
 
The on-going regulatory process of NRC, and how it works to ensure plant safety, will be 
described in a later section. 
 
To assist in the implementation of the license renewal rule and to provide assurance that the 
CLB of each plant will be maintained, the NRC has developed several documents to aid in 
effective and efficient evaluation of license renewal applications (LRAs). The Generic Aging 
Lessons Learned (GALL) Report (NUREG-1801) [3] provides generic evaluations of 
materials and environments to identify applicable aging effects and aging mechanisms, along 
with acceptable aging management approaches (e.g., aging management programs (AMPs)). 
Use of the GALL report by applicants and NRC staff facilitates NRC review of LRAs and 
provides for a stable review process, subject to findings such as emergent technical issues.  
 
The "Standard Review Plan for Review of License Renewal Applications for Nuclear Power 
Plants," or SRP-LR (NUREG-1800) [4], provides guidance to the NRC staff reviewers in 
performing safety reviews of applications to renew nuclear power plant licenses in accordance 
with 10 CFR Part 54. The SRP-LR was developed to assure quality and uniformity of staff 
reviews and to present a well defined technical basis from which to evaluate a licensee's 
application. Availability of the SRP-LR aids in the transparency of NRC staff reviews of 
LRAs such that applicants can understand the types and detail of information needed by the 
staff in its reviews. The SRP-LR incorporates by reference the GALL Report. 
 
Both the SRP-LR and the GALL Report were initially issued in 2001 and the last revision, 
Revision 2, was issued in 2011.  Subsequent incremental changes to both the SRP-LR and the 
GALL Report have been implemented through the License Renewal Interim Staff Guidance 
(LR-ISG) process. A total of 10 LR-ISGs have been issued for Revision 2 of these documents, 
as listed on the NRC website. 
 
Since 93 out of 99 operating units either have renewed licenses or have submitted LRAs, 
further full revisions of the SRP-LR and the GALL Report, e.g., Revision 3, will not be issued 
because of the limited number of plants that would use these reports. 
 
With some plants in the U.S. approaching 50 years of operation, interest in extending licenses 
for a subsequent operating period to 80 years has been raised. To support subsequent license 



renewal (SLR), the NRC has developed guidance documents analogous to those for license 
renewal, although they specifically address operating conditions to 80 years.  The “Generic 
Aging Lessons Learned for Subsequent License Renewal (GALL-SLR) Report” 
(NUREG-2191) [5] provides acceptable methods to manage aging effects for 80 years of plant 
operation.  The “Standard Review Plan for Review of Subsequent License Renewal 
Applications for Nuclear Power Plants” (SRP-SLR) (NUREG-2192) [6] provides guidance to 
NRC staff reviewers to perform safety reviews of SLR applications. 
 
A more detailed description of the U.S. license renewal process, which also applies to SLR, is 
provided in [7]. 

3. NRC On-going Regulatory Process 

The NRC on-going regulatory process includes a number of activities.  Foremost are the 
requirements in regulations at Part 50 of Title 10 of the U.S. Code of Federal Regulations 
(10 CFR Part 50) [8], which plants are obliged to meet at all times.  In particular, the 
Maintenance Rule of 10 CFR 50.65, the Quality Assurance Program of Appendix B to 
10 CFR Part 50, and the requirements of 10 CFR 50.55a, Codes and standards, provide the 
basic framework for aging management that apply from initial plant licensing. 
 
The Maintenance Rule focuses on monitoring and testing activities to ensure that systems, 
structures and components are capable of performing their intended functions. The Quality 
Assurance Program requirements ensure that licensees programs meet quality standards and 
incorporate effective corrective actions on operating experience gained from their inspection 
and testing. 10 CFR 50.55a focuses on implementation of consensus industry standards, for 
inspection and testing as well as analysis of results to inform future inspections. 
 
Other provisions to 10 CFR Part 50 that provide aging management functions include 
regulations related to fire protection (10 CFR 50.48), environmental qualification of electrical 
equipment (10 CFR 50.49), acceptance criteria for fracture prevention measures for light-
water nuclear power reactors for normal operation (10 CFR 50.60), fracture toughness 
requirements for protection against pressurized thermal shock events (10 CFR 50.61), and 
alternate fracture toughness requirements (10 CFR 50.61a), fracture toughness requirements 
(Appendix G to 10 CFR Part 50), the reactor vessel materials surveillance program 
requirements (Appendix H to 10 CFR Part 50), and primary reactor containment leakage 
testing for water-cooled power reactors (Appendix J to 10 CFR Part 50). 
 
Besides compliance with the regulations outlined above, other elements of the NRC 
regulatory process that provide a strong regulatory program to ensure safe plant operation 
include: 
 

− Resident inspectors who are located on-site at each plant.   
− Frequent inspections out of our regional offices to assess performance at each site, 

include such topics as plant security, emergency planning, radiation protection, 
environmental monitoring, and inservice inspection and testing. 

− A daily assessment of plant events, both domestic and international. 
− Safety issue resolutions for both generic issues and plant-specific issues. 

 
In particular for materials aging and degradation issues that are important to safety, resolution 
of these issues can occur through a variety of approaches, including rule changes, generic 
communications, issuance of orders, and voluntary actions by plants themselves. 
 



As described in [7], several other countries also utilize the U.S. license renewal process, in 
some cases as a combination with the periodic safety review (PSR) approach of SSG-25 [9].  
All countries utilizing the U.S. approach should ensure that their regulatory framework 
achieves the same objectives as the U.S. on-going regulatory process essential elements 
outlined in this section. 

4. Comparison with IAEA Long Term Operation Framework 

The IAEA framework for aging management and long term operation (LTO) stems from 
Specific Safety Requirements No. SSR-2/2 Rev. 1 [10].  Requirement 14: Ageing 
Management specifies “The operating organization shall ensure that an effective ageing 
management programme is implemented to ensure that required safety functions of systems, 
structures and components are fulfilled over the entire operating lifetime of the plant.”  In 
addition, Requirement 16:  Programme for long term operation states “Where applicable, the 
operating organization shall establish and implement a comprehensive programme for 
ensuring the long term safe operation of the plant beyond a time-frame established in the 
licence conditions, design limits, safety standards and/or regulations.” 
 
To implement these requirements, the IAEA has issued Specific Safety Guide No. SSG-25, 
entitled “Periodic Safety Review,” [9] and (in publication) SSG-48, entitled “Ageing 
Management and Development of a Programme for Long Term Operation of Nuclear Power 
Plants” [2].  Supporting these SSGs are two Safety Reports and a Services Series report.  One 
of the Safety Reports is Safety Reports Series No. SRS-82, entitled “Ageing Management for 
Nuclear Power Plants: International Generic Ageing Lessons Learned (IGALL)” [11]. 
 
The scope of license renewal review is nearly equivalent to that of the IAEA guidance [2].   
The license renewal exclusion of active SCs from aging management review is consistent with 
a provision (paragraph 5.17) of [2].  In addition, paragraph 4.7 of [2] states “If national 
requirements do not require periodic safety review [in accordance with [2]], an alternative 
systematic comprehensive safety assessment that meets the objectives of the periodic safety 
review is recommended to be performed.”  The NRC on-going regulatory process activities 
described above represent the NRC activities that NRC contends are sufficient to meet the 
objectives of the PSR. 
 
From the perspective of aging management, the elements of Chapter 5 of SSG-48 [2] are very 
consistent with the license renewal approach.  Specifically, the scoping process (and screening 
of active SCs in license renewal), the aging management review (AMR), AMPs, and time 
limited aging analyses described in Chapter 5 of SSG-48 [2] match those of the license 
renewal process.  Further, the AMR master table, AMPs, and TLAAs of SRS-82 are closely 
aligned with their counterparts in the GALL [3] and SRP-LR [4] reports. 

5. IAEA International Regulatory Review Service Mission to U.S. 

The IAEA conducted an Integrated Regulatory Review Service (IRRS) mission to the NRC in 
2010.  The purpose of this IRRS mission was to review the regulatory framework for safety of 
the operating nuclear power plants in the United States and the effectiveness of regulatory 
functions implemented by NRC. The review compared NRC standards against IAEA safety 
standards as the international benchmark for safety. The mission also provided exchange of 
information and experience between the IRRS Review Team and the U.S. counterparts in the 
areas covered by the IRRS mission. The IRRS mission also included Long-term Operation 
and Aging Management of nuclear power plants as a Regulatory Policy Issue for discussion. 
 
The NRC prepared several documents for the IRRS that directly relate to license renewal [12]: 



 
• Elective Policy Issue #2:  Long-Term Operation and Aging Management of Nuclear 

Facilities [13] 
• Module 11A:  Periodic Safety Review [14] 
• Module 11B:  Feedback of Operating Experience [15] 
• White Paper:  U.S. Approach to Enhancing Safety [16] 

 
Module 11A on periodic safety review (PSR) provided NRC’s perspective on how the NRC 
achieves the objectives of IAEA SSG-25 [9], through its comprehensive set of regulations, 
inspections and safety review programs.  As stated in the paper:  “This paper presents an 
overview of the U.S. regulatory structure, salient features of the U.S. regulation consistent 
with the PSR approach, and a comparison between the safety factors in the PSR Safety Guide, 
and the comparable U.S. activities.”  From a self-assessment described in the paper, the NRC 
identified the need to review the findings from other PSRs more systematically to verify that 
international experience is fully evaluated for potential applicability to U.S. licensees.  The 
IRRS mission report identified that the NRC has chosen an alternative approach to PSR, as 
described in paragraph 2.8 of SSG-25. 
 
The IRRS mission identified the following Good Practices (GP) related to license renewal 
[17]: 

• GP5:  The NRC licensing process, and in particular the license renewal process is 
carried out in a very transparent manner, providing opportunities for hearing and 
public involvement. A number of meetings are held in the vicinity of the plants to 
provide the public with information on the license renewal process, solicit input on the 
environmental review, and to provide the results of the NRC’s inspections. 

• GP11:  NRC has developed and implemented a robust operational experience feedback 
programme, including also guidance for safety enhancement and corrective actions 
recommended on the basis of lessons learned. The programme and a unique database 
are available for sharing experiences with all interested parties both nationally and 
internationally. 

• GP12:  NRC collects and documents unique generic lessons learned in U.S. from 
aging management, and is committed to continue to share them with nuclear 
community through the IAEA and other international channels as essential 
contribution to maintaining safety during long term operation of nuclear power plants. 

In addition, the mission identified one suggestion related to license renewal [17], which is 
consistent with the NRC’s self-assessment: 

• S9:  NRC should incorporate lessons learned from PSRs performed in other countries 
as an input to the NRC’s assessment processes. 

6. U.S. Participation in IAEA LTO Activities 

The IAEA has many activities related to LTO, including the establishment of related IAEA 
Safety Standards, the International Generic Aging Lessons Learned (IGALL) program, Safety 
Aspects of Long Term Operation (SALTO) missions, and aging management and LTO 
workshops.  The NRC has had strong participation in each of these activities, to support the 
sharing of technical information, operating experience, and perspectives on aging 
management and LTO.   
 



From a recent perspective, the NRC has supported the development of SSG-48 [2], bringing 
its perspective and extensive experience basis on aging management and LTO review for 
consideration in the development of the standard.   
 
For the IGALL program, the NRC has been a consistent contributor within the working 
groups and steering committee since the inception of the program.  The initial development of 
the IGALL program was built upon the basis of the GALL Report, Revision 2, report, in 
particular the aging management review table (which describes materials, environments, 
aging effects and degradation mechanisms, and appropriate aging management programs) 
providing the starting point for the IGALL master table, and the GALL Report, Revision 2, 
AMPs.  The influence of the GALL Report has continued in Phase 3 of the IGALL program, 
where the draft GALL-SLR document was used as one source of information in updating the 
IGALL master table, AMPs, and report.  This participation has included serving as chairmen 
of working groups and subgroups, members of working groups and subgroups, and chairman 
of the steering committee. 
 
The NRC has participated in numerous SALTO missions around the world, including reviews 
of mechanical components, and civil structures, using its technical knowledge from 
participation in the IGALL program and reviews of license renewal applications.  Similarly, 
the NRC has participated in numerous aging management and LTO, for both international 
regulators and for plant operators. 

7. Summary 

The License Renewal Program in the U.S. is implemented within a larger on-going regulatory 
process with essential elements that ensures safe plant operation in all operating periods, from 
the initial 40 year operating period through operating periods with renewed licenses.  The 
efficacy of the U.S. approach was validated through an IAEA IRRS mission, which identified 
several good practices and one suggestion.   
 
Countries that rely on the U.S. license renewal approach should evaluate their overall 
regulatory framework to ensure that the functions of the U.S. on-going regulatory process 
essential elements are implemented within their framework, or consider enhancements to their 
framework. 
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