
 
 
 
 
 

December 10, 2014 
 
MEMORANDUM TO: Nathan Sanfilippo, Chief 

Performance Assessment Branch 
Division of Inspection and Regional Support 
Office of Nuclear Reactor Regulation  

 
FROM: Stephen Vaughn, Reactor Operations Engineer  /RA/  
 Performance Assessment Branch 

Division of Inspection and Regional Support 
Office of Nuclear Reactor Regulation 

 
SUBJECT: SUMMARY OF THE PUBLIC MEETING TO DISCUSS THE 

CHARACTERIZATION OF INITIATING EVENT INSPECTION 
FINDINGS IN THE SIGNIFICANCE DETERMINATION PROCESS 
(SDP) 

 
 
On November 20, 2014, the U.S. Nuclear Regulatory Commission (NRC) staff hosted a 
Category 2 public meeting with the Nuclear Energy Institute (NEI) and industry representatives.  
The purpose of the meeting was to discuss the technical basis for the Significance 
Determination Process (SDP) and to determine the appropriate process to model the safety 
significance of inspection findings that, through the specific details surrounding the deficient 
performance, cause an initiating event to occur.  This meeting was a continuation of several 
previous Category 2 public meetings regarding this topic the most recent of which was held July 
24, 2014 (ML14219A390).    
 
Industry representatives began the discussion using a presentation (see Enclosure 3 for more 
details) to summarize their perspectives and highlight key points.  They noted that the SDP is an 
application of probabilistic risk assessment (PRA) and as such should be as realistic as 
practicable.  Industry representatives pointed out that the Reactor Oversight Process (ROP) 
developers were clear in that the SDP was to be used when there was no Performance 
Indicator (PI) available to capture the issue.  NRC staff commented to clarify that baseline 
inspection was to be used when a PI did not effectively cover a key safety attribute under a 
specific safety cornerstone.  In addition, the ROP developers were aware that there was some 
overlap between the coverage provided by inspection and PIs and that a small overlap is 
beneficial.  
 
Industry representatives mentioned that the thresholds for the quantitative SDPs and PIs were 
based on a change in core damage frequency (ΔCDF) and that conditional core damage 
probability (CCDP) does not have a threshold; therefore the SDP could not be applied to 
initiating events.  NRC staff noted that an incremental conditional core damage frequency 
(ICCDP) is extremely approximate to a ΔCDF calculation for the purposes of the SDP.  In 
addition, the staff noted that all inspection findings, to include all seven cornerstones, need to be 
characterized for safety or security significance, which includes the initiating events cornerstone.   
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Industry representatives continued their presentation and noted that SDP evaluations may be 
appropriate for complex initiating events if condition factors are taken into account.  The staff 
asked what was meant by “condition factors” and an industry representative responded that 
they are additional plant conditions in addition to the finding that are needed to cause the 
initiating event occurrence.  The staff replied that condition factors may be similar to the concept 
of “proximate cause” (as stated in Inspection Manual Chapter (IMC) 0308, Attachment 3, “Basis 
for the significance Determination Process”) in determining the relationship between the finding 
and the degraded condition.  Industry demonstrated an example of mapping a finding to a PRA 
model and mentioned that PIs and Management Directive (MD) 8.3, “NRC Incident Investigation 
Program,” evaluations address initiating events (IEs) and findings address mitigating systems 
(MSs).  NRC staff noted that there are PIs for mitigating systems (e.g., Mitigating Systems 
Performance Index (MSPI)) and that MD 8.3 evaluations can also be performed for degraded 
mitigating systems (e.g., Emergency Diesel Generator (EDG) failure).  Also, findings can affect 
initiating events by either increasing the frequency or cause them to actually occur.  Industry 
representatives also mentioned that setting an IE to 1.0, even if the IE actually occurred, could 
overestimate the safety significance of a finding.  They continued to state that this overestimate 
occurs because the IE value of 1.0 is applied to all of the core damage sequences for a 
particular event tree.  Furthermore, since mitigating systems are modeled using fault trees and a 
failure of a system, structure, or component (SSC) is not applied to all of the core damage 
sequences, this overestimate does not occur.  NRC staff noted that they understood the 
conceptual difference between the IE and mitigating system examples; however, additional 
analysis would need to be completed prior to verifying an overestimation.  

  
NRC staff continued the discussion using a presentation (see Enclosure 2 for more details) to 
summarize their perspectives and highlight key points.  NRC staff read and discussed several 
excerpts from SECY-99-007, “Recommendations for Reactor Oversight Improvements”, SECY-
99-007A, “Recommendations for Reactor Oversight Improvements (Follow-up to SECY-99-
007)” SECY-00-0049, “Results of the Revised Reactor Oversight Process Pilot Program”, and 
IMC 0308, “Reactor Oversight Process Basis Document.”  NRC staff noted that the progression 
of documents needs to be taken into context when trying to understand the intent behind the 
program decisions that were made.  Both the industry and the NRC staff discussed the 
development of the IE PIs, particularly unplanned scrams and unplanned risk-significant 
scrams, and noted that some IEs were not considered appropriate to be covered by a PI (e.g., 
loss of coolant accident, steam generator tube rupture, support systems).  NRC staff noted that 
some of the key safety attributes under the IE cornerstone only mentioned coverage under a PI 
(e.g., human performance, procedural accuracy) and not risk-informed inspection. 
 
NRC staff discussed the use of the phrase “proximate cause” as stated in the IMC 0308, 
Attachment 3, “Basis for the Significance Determination Process,” and particularly how an 
inspection finding is the “proximate cause” of a degraded condition.  Both industry 
representatives and the NRC staff applied the concept of proximate cause to an example from 
the NEI presentation slides “Event: Failure to Follow Operating Procedure Guidance Resulting 
in Reactor Scram.”  Industry representatives noted that if there are several contributing factors 
that led to an IE occurrence, one of which could be an inspection finding, the finding should only 
provide a partial contribution to the IE.  NRC staff mentioned that the proximate cause 
determination is made early on in the inspection process not during the risk analysis 
development.  In addition, as stated in IMC 0308, Attachment 3, the inspection staff are not 
required to wait for a root cause evaluation since a root cause evaluation can take months to 
complete and prolong the overall process.  As such, if a finding is the proximate cause of a 
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degraded condition, the entire degraded condition is attributed to the finding; not a parsed out 
contribution.  NRC staff continued that one of the main objectives of a supplemental inspection 
(e.g., Inspection Procedure 95001 for a White finding) is to review the root cause evaluation, 
extent of cause and condition, and corrective actions.  Attempting to parse out the contribution 
of root, contributing, and proximate causes that led to a degraded condition during the baseline 
inspection and preliminary significance determination phases of the ROP was not the intended 
design.  Industry representatives noted that reactive inspections (e.g., Special Inspection Team, 
Augmented Inspection Team) were the regulatory tools to respond to an actual initiating event.  
NRC staff noted that the original version of IP 93812, “Special Inspection,” as well as the current 
revision has an inspection requirement to utilize IMC 0609, “Significance Determination 
Process” to evaluate the risk significance of inspection findings. 
 
NRC staff went over example diagrams that demonstrated a generic timeline of a particular 
finding in the MS cornerstone and two examples of an IE finding.  The purpose of the example 
diagrams was to show that findings in the IE and MS cornerstones should be treated in a similar 
fashion.  Industry representatives stated that they should be treated differently.  For example, if 
a procedure was used 3 times and the 3rd time resulted in an IE, then assuming that IE occurred 
(i.e., equals 1.0) was not accurate; the IE frequency should be closer to one-third (or 0.33).  
NRC staff added that the concept of an exposure time for IE findings does not make sense 
because IEs are modeled to occur instantaneously.  For MSs, such as pumps and valves, the 
concept exposure time for a degraded condition makes sense because the risk significance of 
the degraded condition increases as more exposure time is accrued.   
 
Some NRC staff noted that risk analyses that support the SDP can take a long time to complete 
and often require a lot of resources.  In addition, the SDP is supposed to be a risk-informed 
process, not a risk-based process, and there is a potential to divert too much focus on how to 
calculate and derive numerical risk results.   The NRC staff also noted that the SDP outcomes, 
which are inputs to the assessment process, can be significant; however, too much time and 
effort can be spent on quantifying SDP results by both the NRC and industry.  Some industry 
folks agreed that the SDP might be more risk-based then risk-informed and should not be 
focused entirely on numerical results.  In addition, industry representatives mentioned that the 
documentation of SDP results in inspection reports could be improved.  NRC staff agreed and 
noted that improvements could be made in documenting SDP results in inspection reports.   
 
Industry representatives asked if regional Senior Reactor Analysts could perform a detailed risk 
analysis without relying on the prescriptive guidance in the Risk Assessment Standardization 
Project (RASP) Handbook.  NRC staff responded yes, but there have been inconsistencies in 
the past and that risk analysts can deviate from RASP Handbook guidance with proper technical 
justification.  As the meeting concluded, industry representatives noted that using a 1.0 for IEs 
should not be the starting point.  In addition, some considerations (i.e., nothing prescriptive) 
could be developed for risk analysts to follow in modeling findings that result in complex 
initiating events.  A member of the public asked what the next steps are and the NRC staff 
noted that industry and the NRC will look into several technical details further and propose 
changes to the RASP Handbook, Volume 1, Section 8 and IMC 0308, Attachment 3.  These 
proposed changes to the guidance documents will be presented at a Category 2 public meeting 
in early 2015.             
 
 
Enclosures: 
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1. Attendance List – November 20, 2014 
2. NRC Presentation Slides 
3. Industry Presentation Slides 
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  Enclosure 1 

PUBLIC MEETING TO DISCUSS THE CHARACTERIZATION OF INITIATING EVENT 
INSPECTION FINDINGS IN THE SIGNIFICANCE DETERMINATION PROCESS (SDP) 

 
ATTENDANCE LIST  
November 20, 2014 

 
Stephen Vaughn   NRC 
Scott Morris    NRC 
Sunil Weerakkody   NRC 
Michelle Kichline   NRC 
Chase Franklin   NRC 
Nathan Sanfilippo   NRC 
See-Meng Wong   NRC 
Andy Waugh    NRC 
John Nakoski*    NRC 
Eric Powell    NRC 
Robert Weisman   NRC 
Jim Slider    NEI 
Chris Earls    NEI 
Victoria Anderson   NEI 
Roy Linthicum    PWROG 
Peter Wilson*    TVA 
Beth Wetzel    TVA 
Larry Parker    STARS Alliance 
Thomas Morgan    Maracor/ENERCON 
Elijah DeVaughn   Southern 
Sarah Zafar    Erin Engineering 
Adrienne Driver   Duke Energy 
Robert Rishel    Duke Energy 
Suzanne Leblang   Entergy 
Doug Hance    EPRI 
Yun Ho Kim    KHNP 
Ken Hefner*    Certrec 
Gary DeMoss*    PSEG 
Enrique Melendez Asensio*  Consejo de Seguridad Nuclear 
Steven Dolly*    Platts 
 
 
 
 
*participated via teleconference and/or online meeting 
 
 
 
 
 


