
 

 
 
 

 
 
 

 
 
 
M170247        Docket Number: 52-045 
 
 
October 24, 2017 
 
 
US Nuclear Regulatory Commission 
Document Control Desk 
Washington, DC 20555-0001 
 
 
Subject:   GE-Hitachi Nuclear Energy Advanced Boiling Water Reactor Design 

Certification Rule Renewal Application – GEH Request for Exemption 
 
 
GEH applied to renew the Advanced Boiling Water Reactor (ABWR) standard design certification 
that was originally set forth in 10 CFR Part 52, Appendix A, through rulemaking effective 
June 11, 1997, for a period of 15 years and the NRC accepted the renewal application for review.  
GEH has identified that certain changes in NRC regulations, unrelated to a design certification 
renewal, have resulted in a requirement that conflicts with the standardization goals originally 
established in 10 CFR Part 52.  Accordingly, GEH requests an exemption from the requirements 
of 10 CFR 52.57 for issues identified in References 1 through 4 related to the peak cladding 
temperature for the ABWR design certification renewal.  The bases for the exemption request are 
set forth in Enclosure 1.   
 
If you have any questions, please contact me.  
 
Sincerely, 

 
 
Jerald G. Head 
Senior Vice President, Regulatory Affairs 
 
Commitments:  No additional commitments. 
  

GE Hitachi Nuclear Energy 
 
Jerald G. Head  
Senior Vice President, Regulatory Affairs 
 
3901 Castle Hayne Road 
P.O. Box 780 M/C A-18 
Wilmington, NC 28402 
USA 
 
T 910-233-1134 
jerald.head@ge.com 
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ABWR Design Certification Renewal Application 
Exemption Request 

 
GEH applied to renew the Advanced Boiling Water Reactor (ABWR) standard design certification 
that was originally set forth in 10 CFR Part 52, Appendix A, through rulemaking effective 
June 11, 1997, for a period of 15 years.  The NRC accepted the renewal application submitted 
December 7, 2010, in a letter to GEH dated February 14, 2011 (ML110330549).  In accordance 
with the provisions of 10 CFR 52.55 and 10 CFR 52.57(b), the standard design remains valid 
under timely renewal.1  
 
NRC regulations in 10 CFR 52.7 allow for specific exemptions from the requirements of 
10 CFR Part 52, as governed by criteria in 10 CFR 50.12.2  GEH has determined that a specific 
exemption is appropriate for an issue that has been identified as part of the ABWR renewal 
application and its review.  
 
GEH is an “applicant for a standard certification” and, therefore, is subject to certain reporting 
requirements in 10 CFR 50.46(a)(3)(iii) regarding changes or errors discovered in an acceptable 
evaluation model or in the application of such a model that affects the temperature calculation 
and the estimated effect on the limiting emergency core cooling system (ECCS) analysis 
(rulemaking August 28, 2007).  GEH has filed reports for the ABWR standard design certification 
identifying an estimated increase in peak clad temperature (PCT) that could result from changes 
in the models that were used for the ABWR ECCS analysis.  Even though the ABWR ECCS 
analysis has not been updated, the model change effects identified through work associated with 
operating plants have been conservatively reported for the ABWR under 10 CFR 50.46(a)(3)(iii) 
and are described in the ABWR 2016 Annual Report (Reference 3) and in the GEH letter with 
supplemental information dated March 20, 2017 (Reference 4).  In addition, GEH has proposed 
changes in the ABWR Design Control Document (DCD) to ensure that the PCT adjustments 
would be considered by the Combined License Applicant, as required by the COL Information 
Items described in DCD Tier 2 Section 6.3.6, when a new fuel design is selected (References 2 
and 4).  

                                                            
1 10 CFR 52.55 Duration of certification: (a) Except as provided in paragraph (b) of this section, a standard design 
certification issued under this subpart is valid for 15 years from the date of issuance.  (b) A standard design certification 
continues to be valid beyond the date of expiration in any proceeding on an application for a combined license or an 
operating license that references the standard design certification and is docketed either before the date of expiration 
of the certification, or, if a timely application for renewal of the certification has been filed, before the Commission has 
determined whether to renew the certification. A design certification also continues to be valid beyond the date of 
expiration in any hearing held under § 52.103 before operation begins under a combined license that references the 
design certification.  (c) An applicant for a construction permit or a combined license may, at its own risk, reference in 
its application a design for which a design certification application has been docketed but not granted.   
 
10 CFR 52.57(b): A design certification, either original or renewed, for which a timely application for renewal has been 
filed remains in effect until the Commission has determined whether to renew the certification. If the certification is not 
renewed, it continues to be valid in certain proceedings, in accordance with the provisions of § 52.55. 
 
2 10 CFR 52.7 Specific exemptions. The Commission may, upon application by any interested person or upon its own 
initiative, grant exemptions from the requirements of the regulations of this part. The Commission’s consideration will 
be governed by § 50.12 of this chapter, unless other criteria are provided for in this part, in which case the Commission’s 
consideration will be governed by the criteria in this part. Only if those criteria are not met will the Commission’s 
consideration be governed by § 50.12 of this chapter. The Commission’s consideration of requests for exemptions from 
requirements of the regulations of other parts in this chapter, which are applicable by virtue of this part, shall be 
governed by the exemption requirements of those parts. 
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The specific exemption and the justification for granting the exemption are discussed below. 
 
Criteria for Specific Exemptions 
 
NRC regulations in 10 CFR 50.12, “Specific Exemptions,” provide that the Commission may, upon 
application by any interested person or upon its own initiative, grant exemptions from the 
requirements of the regulations of this part, which are authorized by law, will not present an undue 
risk to the public health and safety, and are consistent with the common defense and security.  
The Commission will not consider granting an exemption unless special circumstances are 
present. Special circumstances are present whenever— 
 

(i) Application of the regulation in the particular circumstances conflicts with other rules or 
requirements of the Commission; or 
(ii) Application of the regulation in the particular circumstances would not serve the 
underlying purpose of the rule or is not necessary to achieve the underlying purpose of 
the rule; or 
(iii) Compliance would result in undue hardship or other costs that are significantly in 
excess of those contemplated when the regulation was adopted, or that are significantly 
in excess of those incurred by others similarly situated; or 
(iv) The exemption would result in benefit to the public health and safety that compensates 
for any decrease in safety that may result from the grant of the exemption; or 
(v) The exemption would provide only temporary relief from the applicable regulation and 
the licensee or applicant has made good faith efforts to comply with the regulation; or 
(vi) There is present any other material circumstance not considered when the regulation 
was adopted for which it would be in the public interest to grant an exemption.  

 
Renewal Regulations for Which Specific Exemption is Requested 
 
In Reference 1, the NRC noted that (1) 10 CFR 52.57, application for renewal of a design 
certification rule, specifies that an application for renewal must contain all information necessary 
to bring up to date the information and data contained in the previous application, and 
(2) 10 CFR 52.59(a), which requires that the Commission must find that the design complies with 
the regulations in effect at the time of the original certification (which included 10 CFR 50.46).  
The NRC requested that GEH provide DCD changes and supporting information needed to 
demonstrate compliance with 10 CFR 50.46 requirements or justify why a change is not required.   
GEH provided DCD changes and supporting information in References 2, 3, and 4. 
 
As GEH explained in the referenced letters and in a public teleconference held with the NRC on 
January 26, 2017, it is impractical for GEH to attempt to recreate the original models used in the 
ABWR ECCS analysis.  GEH has, however, conducted a sensitivity evaluation, supported by 
updated analysis for a new ABWR non-domestic project, to demonstrate that the ABWR design 
certification renewal application changes clearly meet the acceptance limits set forth in 10 CFR 
50.46, in part because the ABWR design provides significant inherent margin to the 10 CFR 50.46 
requirements.  As a result, GEH requests an exemption from the requirements in 10 CFR 52.57 
to contain all information necessary to update the previous application based on the special 
circumstances described below.   
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10 CFR 50.46 Reporting Requirements 
 
The applicable reporting requirement in 10 CFR 50.463 requires (for reporting a greater than 50 F 
peak clad temperature change) reanalysis or “other action” to show compliance with 
10 CFR 50.46 requirements.  The sensitivity study represents the “other action” that GEH has 
taken.  Actions will be taken by a COL applicant or licensee for the future fuel selection and 
analyses will be performed at that time for that fuel design.  As the NRC has noted in its interim 
staff guidance for finalizing the licensing-basis information (DC/COL-ISG-011; ML092890623), 
fuel assembly design described in a particular design certification application is an example of 
information that may change frequently and that would generally be expected as a departure in a 
COL application (or a license amendment post-COL) that references the design certification.  
Importantly, the NRC has not imposed fuel design changes in a design certification renewal 
considering this recognition that fuel designs change frequently.  
 
On this basis, GEH concludes that it has demonstrated compliance with 10 CFR 50.46 in the 
ABWR design certification renewal with the original fuel design and the original analyses 
supplemented by the sensitivity study.  GEH has also demonstrated that the ABWR DCD changes 
that have been proposed ensure that the reported changes are addressed in the DCD and will be 
part of the renewed design certification. 
 
Application of the Exemption Criteria 

In the following table, GEH addresses each of the applicable special circumstances set forth in 
10 CFR 50.12(2). 

Special Circumstances ABWR Exemption Request 
(i) Application of the regulation 
in the particular circumstances 
conflicts with other rules or 
requirements of the 
Commission. 

The requirements for renewal of a design certification 
address updating information and data and compliance with 
regulations in effect at the time of the original certification.  
GEH agrees that the requirements of 10 CFR 50.46 for 
ensuring that the design is within the regulatory limits remain 
applicable and, therefore, has demonstrated that these are 
met with substantial margin.  GEH maintains that the 
reporting requirements (as applicable to a design 
certification applicant) in 10 CFR 50.46(a)(3)(iii) were not in 
effect at the time of the original design certification4  and that 
these could result in an apparent conflict with 10 CFR 52.57.  
Nevertheless, GEH maintains that it has complied with the 

                                                            
3 10 CFR 50.46(a)(3)(iii) For each change to or error discovered in an acceptable evaluation model or in the application 
of such a model that affects the temperature calculation, the applicant or holder of a standard design approval or the 
applicant for a standard design certification (including an applicant after the Commission has adopted a final design 
certification rule) shall report the nature of the change or error and its estimated effect on the limiting ECCS analysis to 
the Commission and to any applicant or licensee referencing the design approval or design certification at least annually 
as specified in § 52.3 of this chapter. If the change or error is significant, the applicant or holder of the design approval 
or the applicant for the design certification shall provide this report within 30 days and include with the report a proposed 
schedule for providing a reanalysis or taking other action as may be needed to show compliance with § 50.46 
requirements. The affected applicant or holder shall propose immediate steps to demonstrate compliance or bring plant 
design into compliance with § 50.46 requirements. 
 
4 The reporting requirements in 10 CFR 50.46(a)(3)(iii) as they apply to design certification applicants were added in 
rulemaking published August 28, 2007, which was more than ten years after the ABWR was originally certified. 
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Special Circumstances ABWR Exemption Request 
requirements in 10 CFR 50.46 by taking “other action” as 
allowed by the regulation.  GEH maintains that it has also 
updated the information in the ABWR DCD to reference the 
results of the “other action” and that no further changes to 
the ABWR DCD are needed (other than as proposed and 
described in References 3 and 4).  

(ii) Application of the 
regulation in the particular 
circumstances would not serve 
the underlying purpose of the 
rule or is not necessary to 
achieve the underlying 
purpose of the rule. 

The requirements for renewing a design certification are 
focused largely on maintaining standardization and do not 
require specifically that the analyses be updated to later 
codes and methods that may have been developed in the 
interim.  The ABWR DCD already specifies actions for a 
future COL applicant or licensee in DCD Section 6.3.6 to 
provide results of ECCS performance analysis and testing 
and results of the limiting break for each fuel bundle design.   

(iii) Compliance would result in 
undue hardship or other costs 
that are significantly in excess 
of those contemplated when 
the regulation was adopted, or 
that are significantly in excess 
of those incurred by others 
similarly situated. 

When the NRC established the regulatory framework for a 
design certification and its renewal, it contemplated that the 
original design would be maintained for standardization.  
The fuel design basis was expected to be changed as fuel 
designs evolved, but the design certifications included 
provisions that would allow a COL applicant or licensee to 
use more modern fuel designs through the 
departure/change process (i.e., license amendment post-
COL).  Under a scenario wherein a design certification 
would have been referenced in a COL application and 
license and a plant would have been built and operated, 
there could be a number of issues that would be worthwhile 
to address in a design certification renewal.  However, even 
under that scenario, updating the fuel design in a renewal 
may not be worthwhile because the fuel design is best 
addressed in a COL departure or license amendment 
because it will continue to evolve throughout the renewal 
period.  Requiring updates to the fuel design and ECCS 
analyses in a renewal application would be an undue 
hardship and result in costs beyond those contemplated 
when the design certification renewal process was 
established.  The original codes and methods are no longer 
actively used by GEH and to update the analyses using 
modern codes and methods would not be worthwhile 
because these codes and methods also evolve and may not 
be those used by a future COL applicant or licensee for a 
later fuel design.  GEH has demonstrated, through a less 
costly and less burdensome approach, that the reported 
model changes do not impact safety and that substantial 
margin to the limits of 10 CFR 50.46 exists.   

(iv) The exemption would 
result in benefit to the public 
health and safety that 
compensates for any decrease 

The ABWR DCD changes and the results of a sensitivity 
study that GEH has provided to the NRC ensure that public 
health and safety are maintained.  The public benefits in the 
efficiencies in the renewal process that are achieved by this 
approach. 
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Special Circumstances ABWR Exemption Request 
in safety that may result from 
the grant of the exemption. 
(vi) There is present any other 
material circumstance not 
considered when the 
regulation was adopted for 
which it would be in the public 
interest to grant an exemption. 

As explained above, the public benefits by the efficiencies in 
the GEH approach in order that the design certification can 
be renewed without undue hardship and costs.  Such 
hardships and costs could be prohibitive and could be a 
significant deterrent for a design certification applicant to 
seek renewal.  The NRC determined that the process 
established in 10 CFR Part 52 would bring efficiencies 
through standardization to the U.S. nuclear industry, 
benefiting the public.  Congress affirmed this public interest 
through provisions added to the Atomic Energy Act that 
allow for a combined license process. 
 
A renewal of the ABWR design certification retains the 
opportunity for a COL applicant to use the design 
certification for a project and the GEH approach precludes 
the hardships and significant costs that could ensue to 
update the ECCS analyses, particularly when these 
particular analyses will be necessary in the future for using 
later fuel designs. 
 
Because the ABWR design certification renewal is the first 
to proceed through the renewal process, setting a precedent 
that could be a significant hardship and a cost burden would 
be counter to the purpose of allowing such a renewal in 
10 CFR Part 52.   

 

Conclusion 

GEH has provided an approach that demonstrates the renewal of the ABWR design certification 
meets the acceptance criteria and safety limits established by NRC regulations.  In addition, GEH 
has identified that allowing the approach, which uses a sensitivity study and ABWR DCD changes, 
as part of the basis for NRC approval of the renewal and the exemption requested herein is in the 
public interest and maintains the original intent of the provisions in 10 CFR Part 52 without 
significant hardships or burdens.  On this basis, GEH requests that the NRC grant an exemption 
from the requirements in 10 CFR 52.57 to contain all information necessary to update the previous 
application for the ECCS performance topic as described above.   
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