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1. Statement of the Problem  
 

In the late 1960s and early 1970s, the American Society of Mechanical Engineers 
(ASME) developed design fatigue curves for Section III of the ASME Boiler and Pressure Vessel 
Code (Code) based on tests conducted in laboratory air environments at room temperature.  
The original ASME Code developers applied a margin of two on strain (or stress) and a margin 
of twenty on cyclic life to develop design fatigue curves that accounted for variations in 
materials, surface finish, data scatter, and environmental effects (including temperature 
differences between specimen test conditions and reactor operating experience).  However, the 
developers lacked sufficient data to explicitly evaluate and account for fatigue life degradation 
attributable to component exposure to aqueous coolants.  Reflecting this circumstance, 
Paragraph NB-3121, “Corrosion,” in Section III of the ASME Code states that the design fatigue 
curves did not include tests in the presence of corrosive environments that might accelerate 
fatigue failure.  Paragraph NB-3121 further states that provisions for the presence of corrosive 
environments that might accelerate fatigue failure shall be included in the design or specified life 
of components.  More recent fatigue test data from the United States (including the results of 
U.S. Nuclear Regulatory Commission (NRC) research activities), Japan, and elsewhere show 
that light-water reactor (LWR) coolant environments can have a significant impact on the fatigue 
lives of components made from carbon, low alloy, austenitic stainless (both wrought and cast), 
and nickel chromium iron (Ni-Cr-Fe) alloy steels and welds. 

 
In the 1990s, as a part of NRC research activities on fatigue, the staff evaluated two 

distinct methods for incorporating LWR environmental effects into the fatigue analysis of ASME 
Code, Class 1 components.  The first method involved developing new fatigue curves that were 
applicable to LWR environments.  Given that the fatigue life of ASME Code, Class 1 
components in LWR coolant environments is a function of several parameters, this method 
necessitated the development of several fatigue curves to address potential parameter 
variations.  Alternatively, a single bounding fatigue curve could be developed, but this approach 
might be overly conservative for most applications.  The second method involved using an 
environmental factor (Fen) to adjust the CUF calculated with the design fatigue curves in Section 
III of the ASME Code to account for LWR coolant environments.  The second method affords 
the designer greater flexibility to calculate the appropriate impacts for specific environmental 
parameters.  Based on the results of the NRC’s efforts, the staff elected to develop guidance 
that used the Fen method.  Calculating CUF using the provisions set forth in Section III of the 
ASME Code and multiplying the CUF by Fen provided a means of incorporating the 
environmental effects identified in Paragraph NB-3121 of Section III of the ASME Code when 
warranted. 

 
The NRC staff initially published the Fen method in NUREG/CR 6583 for carbon and low 

alloy steel materials and NUREG/CR 5704 for austenitic stainless steel materials.  In 2001, the 
NRC staff endorsed the Fen methods in NUREG/CR 6583 and NUREG/CR 5704 for use by 
licensees pursuing license renewal in the initial versions of the Generic Aging Lessons Learned 
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(GALL) Report and the Standard Review Plan for License Renewal (SRP-LR).  Additional data 
evaluation subsequent to the publication of these two documents resulted in a revised Fen 
method for new reactors that the staff documented in Revision 0 of NUREG/CR 6909.  The staff 
published guidance for the revised Fen methodology for new reactors in 2007 in Revision 0 of 
Regulatory Guide (RG) 1.207. 

 
The regulatory analysis developed for RG 1.207 indicated that, despite years of 

deliberation within ASME Code committees concerning the recommended methods and 
approaches to resolve concerns regarding environmental effects on fatigue life under LWR 
conditions, there was a need on the part of the NRC staff to develop a regulatory position for 
use in reviewing applications for new plant construction.  The ASME has not yet developed a 
resolution on environmental effects on fatigue life under LWR conditions which is acceptable to 
the NRC staff.  Therefore, the NRC staff is proposing to revise RG 1.207 to consolidate and 
update current NRC staff guidance on the effects of LWR coolant environments on the fatigue 
lives of nuclear power plant components.  This proposed revision would provide an alternative 
to previous guidance provided for new reactors provided in Revision 0 of this guide, as well as 
previous guidance provided for operating reactors pursuing license renewal in the GALL Report 
and the SRP-LR. 

 
2. Objective 
 

The objective of this regulatory action is to consolidate and update NRC guidance and 
provide applicants with a method to demonstrate compliance with the General Design Criterion 
(GDC) 1, “Quality Standards and Records,” in Appendix A, “General Design Criteria for Nuclear 
Power Plants,” to U.S. Code of Federal Regulations, Title 10, “Energy” (10 CFR), Part 50, 
“Domestic Licensing of Production and Utilization Facilities,” which requires, in part, that 
structures, systems, and components that are important to safety be designed, fabricated, 
erected, and tested to quality standards commensurate with the importance of the safety 
function performed.  In addition, GDC 30, “Quality of Reactor Coolant Pressure Boundary,” 
requires, in part, that components that are part of the reactor coolant pressure boundary be 
designed, fabricated, erected, and tested to the highest practical quality standards.  This guide 
supports reviews of applications for new nuclear reactor construction permits or operating 
licenses under 10 CFR Part 50; design certifications under 10 CFR Part 52, “Licenses, 
Certifications, and Approvals for Nuclear Power Plants,” and combined licenses under 10 CFR 
Part 52 that do not cite a standard design; and renewed operating licenses under 10 CFR Part 
54, “Requirements for Renewal of Operating Licenses for Nuclear Power Plants.” 

 
The proposed revision to RG 1.207 provides guidance for use in determining the 

acceptable fatigue lives of components evaluated by a CUF calculation in accordance with the 
fatigue design rules in Section III of the ASME Code, with consideration of LWR coolant 
environments that reflects a consolidation and update of the staff’s previous guidance.   

 
3. Alternative Approaches 
 
The NRC staff considered the following alternative approaches: 
 

1. Do not revise Regulatory Guide 1.207 
 

2. Revise Regulatory Guide 1.207 to address the current methods and procedures. 
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3. Work with ASME to include provisions in the ASME Code or a mandatory Code Case 
addressing CUF in a manner acceptable to the NRC in the near future  

 
Alternative 1:  Do Not Revise Regulatory Guide 1.207  
   

Under this alternative, the NRC would not revise or issue additional guidance, and the 
current guidance would be retained regarding the assessment of ASME components with 
consideration for the effects of LWR environments.  This “no-action” alternative would not 
address the issue that there are different methods currently used for new reactors compared to 
what is used for operating reactors as defined in the GALL Report and SRP-LR.  Therefore, this 
option would cause the NRC to continue to review applications for operating and new reactors 
on a case-by-case basis.  As a result this alternative will result in unnecessary burden for NRC 
staff and licensees, in connection with preparing and responding to requests for additional 
information (RAIs), as well as re-analyses and supplementation of license amendment 
applications.  This alternative will therefore result in detrimental cost impacts and possible safety 
impacts on the NRC and the applicant/licensee.   
 
Alternative 2:  Revise Regulatory Guide 1.207  
 

Under this alternative, the NRC would revise Regulatory Guide 1.207 to incorporate the 
latest information from NRC research activities and regulatory guidance as documented in 
Revision 1 of NUREG/CR-6909, “Effect of LWR Coolant Environments on Fatigue Life of 
Reactor Materials,” which is used by the GALL report and the SRP-LR.  By doing so, the NRC 
would ensure that the RG guidance available in this area is current, consolidated, and 
accurately reflects the staff’s position with respect to environmental effects on fatigue life under 
LWR conditions. 
 

The costs to the NRC would be those associated with preparing and issuing the 
regulatory guide revision.  The costs to the public would be the voluntary costs associated with 
reviewing and providing comments to NRC during the public comment period.  The value to 
NRC staff and its applicants would be the benefits associated with enhanced efficiency and 
effectiveness in using a common guidance document as the technical basis for license 
applications and other interactions between the NRC and its regulated entities.  It could also 
lead to cost savings for nuclear power plant applicants and licensees, especially with regard to 
uniformity in submittal contents that would in turn lead to more consistent regulatory reviews. 

 
Alternative 3: Work with ASME to include provisions in the ASME Code or a mandatory Code 

Case addressing CUF in a manner acceptable to the NRC in the near future.  
 
Under the Atomic Energy Act of 1954, as amended, the NRC has authority to promulgate 
regulations governing both nuclear materials and production and utilization facilities. In many 
cases, the NRC has developed and promulgated such regulations. However, in other areas, the 
NRC has incorporated by reference into NRC regulations several consensus standards. The 
NRC’s reasons for incorporation by reference include (but are not limited to) providing the level 
of regulatory certainty and predictability desired by stakeholders, recognizing and considering 
the broad range of technical expertise and experience of the individuals who are represented on 
many consensus standards organizations, and minimizing the expenditure of NRC resources 
that would otherwise be necessary to develop regulations which provide the level of detail 
comparable to that provided by consensus standards. The NRC staff also issues documents 
providing guidance on acceptable methods for complying with NRC regulations, such as 
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regulatory guides. These guidance documents frequently reference consensus standards as 
acceptable methods for compliance with NRC regulations. 
 
The NRC’s use of consensus standards, as described above, is consistent with the 
requirements of Public Law 104-113, the National Technology Transfer and Advancement Act of 
1995 (NTTAA). That law established as policy Government participation in the development and 
adoption of consensus standards. As an independent agency, the NRC voluntarily complies with 
the NTTAA by endorsing voluntary consensus standards in lieu of developing Government 
unique standards. OMB Circular No. A-119, “Federal Participation in the Development and Use 
of Voluntary Consensus Standards and in Conformity Assessment Activities,” provides guidance 
for implementing the NTTAA. The circular authorizes the National Institute of Standards and 
Technology (NIST) to coordinate conformity assessment activities of the participating agencies. 
The circular defines voluntary consensus standards bodies as “domestic or international 
organizations which plan, develop, establish, or coordinate voluntary consensus standards 
using agreed-upon procedures.” The NTTAA and the circular encourage the participation of 
Federal representatives in these bodies to increase the likelihood that the standards they 
develop will meet both public and private sector needs. 
 
The NRC staff participates in several voluntary consensus standards developing organizations 
(SDOs), including the ASME.  Therefore, this regulatory analysis alternative would make use of 
existing staff processes for adopting ASME Code requirements that address environmental 
fatigue effects for nuclear components exposed to LWR environments that use methods that are 
acceptable to the staff.  Such an alternative would obviate the need for a RG that addresses 
environmental fatigue effects for nuclear components exposed to LWR environments. 
 
The NRC staff has been engaged in ASME activities to address environmental fatigue effects 
since the 1990s.  Further background on those activities, as well as the relevant ASME Code 
requirements, are discussed in the Background section of RG 1.207.  Despite these ongoing 
NRC efforts, the ASME has not yet adopted methods that the staff finds acceptable for 
evaluating environmental effects on the fatigue lives of nuclear components exposed to LWR 
environments.  Therefore, it is unlikely that further NRC staff interactions with the ASME – by 
themselves without NRC regulatory action - will prove effective to address the NRC staff’s 
concerns on environmental fatigue effects.  Nonetheless, the NRC staff will continue to 
participate in SDO activities with ASME in the future in an effort to develop methods that are 
acceptable to the staff, and the need for this RG will be reassessed if there is any change in the 
ASME codes with respect to environmental fatigue effects. 
 
Conclusion 
 

Based on this regulatory analysis, the NRC staff concludes that the proposed revision of 
Regulatory Guide 1.207 is the most appropriate and is in the best interests of the NRC and the 
applicant/licensee.  The action will reflect the most recent NRC staff position on 
technically-acceptable methods for evaluating environmental effects on the fatigue lives of 
nuclear components exposed to LWR environments.   
 


