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AUDIT SUMMARY 
 

Audit Location: Mitsubishi Nuclear Energy Systems (MNES) 
                                1001, 19th Street North, Arlington,  
                                 VA 22209  
 
Audit Dates:  September 25-26, 2012 
 
Audit Participants: 
 

Tarun Roy,NRC Osman El Menchawi- Fugro Nick Kellenberger- MNES 
Dogan Seber,NRC Clinton Eldridge- Fugro Brandon Hall- MNES 
 Jason Altekruse- Fugro Mory Diane- MNES 
 Tom Schutzek-  Enercon Ron Carver-  Luminant 

 
Audit Purpose and Scope 
 
The purpose of this regulatory audit was for the United States Nuclear Regulatory Commission 
(NRC) staff to audit distinct seismic hazard calculation software being used by the industry to 
respond to the Fukushima Near-Term Task Force (NTTF) Recommendation 2.1 seismic request 
for additional information (RAI) submitted to all combined operating license (COL) applicants.  
The audit focused only on the seismic hazard software and examined the implementation of the 
new seismic source models described in NUREG-2115, “Central and Eastern United States 
Seismic Source Characterization for Nuclear Facilities.”  As a result of the audit, the NRC staff 
will be able to conduct its review of RAI 6527, Question 01.05-1more efficiently once it has been 
submitted by the applicant.  The audit did not cover any potentially available preliminary hazard 
calculations performed for the site.  The site-specific hazard results may be the subject of a 
separate audit at a later time. 
 
Audit Activities 
 
Fugro staff made a presentation to the NRC staff providing details of its seismic hazard software 
methodology and the Central and Eastern United States (CEUS) seismic source model 
implementation for Comanche Peak Nuclear Power Plant (CPNPP).  The NRC staff reviewed 
software runs and performed a quality assurance review of Fugro’s documents.  The following 
documents were reviewed by the NRC staff during the audit: 
 
• “Quality Assurance Procedures” Revision 6.0, dated September 14, 2012, QAP-03E 

 



• “Geoscience Calculations” Quality Assurance Procedures, QAP-03C, Revision 4.0, 
December 28, 2010 
 

• “FRISK Quality Assurance Package”, Version 3.5.3, FRISK88-3.5.3-QAPK-00, 
September 12, 2012 
 

• “PREP88 Quality Assurance Package”, Version 3.5.3, PREP88-3.5.3-QAPK-00, 
September 12, 2012 
 

• POST88 Quality Assurance Package”, Version 3.5.3, POST88-3.5.3-QAPK-00, 
September 12, 2012 

 
Audit Findings 
 
The NRC staff compared the seven test sites’ seismic hazard curves published in NUREG-2115 
with the new seismic hazard curves calculated by Fugro at the same seven test sites.  Fugro’s 
experts informed the NRC staff that an earlier version of the same software was used in the 
calculations of the original seismic hazard curves at the seven test site locations.   The Fugro 
staff stated that they identified a few issues with the original calculations.  However, when 
corrected, these issues did not result in significant differences in the final hazard calculations.  
The differences observed between the two calculations were no greater than about 5 percent at 
the annual frequency of exceedances of 10-4 and 10-5 and slightly higher, at about 10 percent to 
15 percent, for much lower annual exceedance ranges, such as 10-8 and lower.   
 
The staff noted that the original CEUS test site seismic hazard calculations used the mid-
continent ground motion prediction equations of the Electric Power Research Institute (2004, 
2006) models for all Repeated Large Magnitude Earthquake (RLME) sources regardless of the 
test sites’ locations. 
 
The NRC staff was also informed that in the original test site seismic hazard calculations the 
fault area formula shown in NUREG 2115, Appendix H, Eq H-1 was not used.  An alternate 
formula was used.  While NUREG 2115 indicates that for fault area calculations the following 
relationship should be used 
 

log10(A in km2) = M – 4.366  
 

the published test site calculations used the following alternative relationship 
 
log10(A in km2) = M – 4.066 
 
During the audit exit meeting, the NRC staff reviewed each of the six items to be completed 
during the audit and provided feedback: 
 

• (Review seismic hazard software.) – This task was completed and no further action 
is needed for this item. 

 
• (Review details of the implementation of the new CEUS seismic source model in hazard 

calculations.) – This task was completed and no further action is needed for this 
item.
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• (Review input parameters and seismic source zones.) – This task was completed and 

no further action is needed for this item. 
 

• (Review new model computer code implementation by comparing seismic hazard 
calculations conducted at the seven test sites presented in NUREG-2115.) – This task 
was completed and no further action is needed for this item.   

 
•  (Review any additional test run calculations and conduct simplified test runs.) – This 

task was completed and no further action is needed for this item. 
 

• (Review application of the new cumulative absolute velocity (CAV) filter settings for 
removing effect of non-damaging earthquakes in seismic hazard calculations.) – This 
task was not applicable as the applicant is not using CAV in its hazard 
calculations and no further action is needed for this item. 

 
Conclusion 
 
The NRC staff evaluated the implementation of the new seismic source models described in 
NUREG-2115 in support of the NTTF Recommendation 2.1 seismic RAI submitted to the COL 
applicant for CPNPP (RAI 6527, Question 01.05-1).  The NRC staff noted several observations 
related the original seismic hazard calculations of the test sites identified in NUREG 2115 as 
described above.  As a result of the audit, no new RAIs were identified; however, the staff will 
be better prepared to review the applicant’s response to RAI 6527, Question 01.05-1 when it is 
submitted.  
 
 


