
June 8, 2017 
 
MEMORANDUM TO:  Bill Dean, Director 

Office of Nuclear Reactor Regulation 
 

Kriss M. Kennedy 
Regional Administrator, Region IV 

 
FROM:  Neil O’Keefe /RA/ 

Chief, Reactor Projects Branch E, Region IV and 
Arkansas Nuclear One IP 95003 Team Leader 

 
SUBJECT:  INSPECTION PROCEDURE 95003:  EVALUATION OF NRC ASSESSMENT 

AND INSPECTION PROCESSES 
 
On June 17, 2016, the NRC issued Inspection Report 05000313/2016007 and 
05000368/2016007 documenting the results of the supplemental inspection conducted at 
Arkansas Nuclear One (ANO) in accordance with NRC Inspection Procedure (IP) 95003, 
“Supplemental Inspection for Repetitive Degraded Cornerstones, Multiple Degraded 
Cornerstones, Multiple Yellow Inputs, or One Red Input.”  As prescribed in IP 95003, the 
enclosed evaluation was conducted to determine if sufficient warning was provided to identify a 
significant reduction in safety.  Each of the team members had an opportunity to provide input 
on the assessment. 
 
In summary, the evaluation determined that:   
 

1) The Reactor Oversight Program (ROP) was implemented as intended for ANO.  
Nevertheless, the ROP did not provide warning that there were degraded aspects of 
safety performance at the station, or that safety margins had been allowed to 
decline.  The NRC has learned that complex problems often become apparent as the 
result of an event, as was the case for ANO. 

 
2) ROP baseline inspections do not directly focus on some of the key areas where 

performance was degraded at ANO.  Specifically, declining resources and resulting 
changes to the content and implementation of quality programs resulted in degraded 
equipment reliability, reduction of design margins, and inconsistent quality program 
implementation.  The baseline inspection program was designed to rely on 
performance-based inspections to provide indirect performance indications about the 
adequacy of many quality programs.  In the case of ANO, declining program 
performance was not adequately recognized.   
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3) Within the existing criteria used to develop the ROP, recommendations were 

developed to improve the ability to detect and assess declining performance within 
the inspection and assessment processes. 

 
This evaluation contains additional insights related to the NRC inspection and assessment 
process gained during the course of completing the IP 95003 supplemental inspection at ANO. 
 
CONTACT:   Neil O’Keefe  
  817-200-1574 
 
Enclosure:  Executive Summary 
  w/Attachment:   
  Summary of Recommendations 
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  Enclosure 

EXECUTIVE SUMMARY 
 
This assessment concluded that the Reactor Oversight Program (ROP) was implemented as 
intended at Arkansas Nuclear One (ANO).  Despite this conclusion, the ROP did not provide 
warning that there were degraded aspects of safety performance at the station, or that safety 
margins had been allowed to decline.  Past NRC experience has shown that sometimes an 
event exposes problems that are not visible until the plant and organization are being 
challenged.  The stator drop event on March 31, 2013, and the resulting plant damage exposed 
safety performance problems and reduced safety margins at ANO that were then successfully 
evaluated using the reactive and supplemental inspection processes as the ROP was designed 
to do, resulting in ANO being placed into Column 4 oversight.  The reactive and supplemental 
inspections were effective in identifying the depth and breadth of declining safety performance 
and reduced safety margins. 
 
Prior to 2007, ANO’s performance was within the Licensee Response Column (Column 1) and 
had consistently received the highest rating during independent industry evaluations.  Starting in 
2007, Entergy made a series of changes that reduced resources and over time contributed to 
declining safety performance at ANO.  In terms of the ROP Action Matrix, ANO was in the 
Licensee Response Column between 2005 and 2014, except for two White Performance 
Indicators (PIs) in 2008 and 2014, both for unplanned scrams, and a greater than Green 
security finding in 2014.  There were two substantive cross-cutting issues for non-conservative 
decision-making in 2008 and 2011.  The number of Green findings began to increase above 
previous numbers for ANO, which was later determined to have been a valid indication of a 
negative change in station performance.  The ROP does not change oversight as long as all 
findings had very low safety significance.  The increased number of findings was consistent with 
and accurately reflected an increase in the number of personnel errors, equipment failures, and 
repeat problems.  ANO went from having one of the lowest unplanned outage rates in 2006 to 
having a rate more than 2.5 times higher than the industry average in 2014.  ANO experienced 
a significant increase in the number of conditions requiring notifications to the NRC between 
2008 and 2010, then another increase between 2011 and 2014.  Independent industry 
evaluators assigned ANO a lower rating starting in 2009 after having had the highest rating for 
an extended period of time.  The station experienced an increase in the number of events, 
particularly events that are not typical in the industry, including a continuous control rod 
withdrawal during maintenance, multiple fires (two of which resulted in scrams and one resulted 
in the declaration of an Alert), dropped control rods, and problems with large transformers that 
included an explosion.  The NRC chartered two Augmented Inspection Teams to follow-up on 
events at ANO, in 2007 and 2013.  However, licensee performance remained within the 
Licensee Response Column because only the number of scrams indicated that station 
performance challenges were having an increased impact on safety, and those were brief 
departures from industry norms.  Subsequent licensee and NRC diagnostic evaluations of 
station performance as a whole indicated that station performance declined between 2007 and 
2013, when ANO was placed into Column 4 oversight. 
 
During the time leading up to the stator drop event, the NRC did not fully recognize that 
organizational and programmatic performance problems were increasingly causing or 
contributing to plant problems.  This assessment noted that the ROP baseline inspection 
program does not focus inspections in a manner that would have been expected to reliably 
identify the types of problems that existed at ANO.  The IP 95003 inspection and licensee 
evaluations identified that the primary causes for declining performance were limited resources 
and leadership performance.  The IP 95003 inspection identified that performance problems  
were most impacted by declining performance and lowering standards in programs that affect
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quality and nuclear safety.  This inspection identified multiple programs that had degraded 
performance, and identified that the licensee had not been adequately monitoring program 
performance or providing adequate resources to support them.  In particular, corrective action 
programs, engineering programs, preventive maintenance and plant health monitoring programs 
were identified as having significant performance problems.  The biennial Problem Identification 
and Resolution (PI&R) inspections provided limited insights and did not identify the majority of 
problems that existed in the programs it reviews. 
 



 

  Attachment 

SUMMARY OF RECOMMENDATIONS 
 

Recommendations to Improve the Detection of Declining Safety Performance 
 
The licensee at Arkansas Nuclear One (ANO) implemented a complex project to rewind the 
Unit 1 main generator stator.  This project scope was significantly expanded later to replace the 
stator with a refurbished stator, but the project was not adequately reassessed when the scope 
was changed.  The licensee failed to recognize and mitigate the potential consequences of an 
unsuccessful lift.  The resident inspectors also did not identify this non-safety activity as an 
inspection sample. 
 

Recommendation 1:  Consider expanding the inspection objectives of IP 71111.20, 
“Refueling and Other Outage Activities,” to include evaluating the licensee’s outage risk 
recognition and management for planned activities which may have a high potential 
safety consequence, even if it appears to have a low probability.  In particular, activities 
of interest should include heavy load lifts and other activities which could upset an 
operating unit, cause loss of power, compressed air or cooling water, cause flooding, or 
impact fuel transfer or the integrity of radiological barriers even if the activity is not 
specifically related to safety-related equipment. 

 
Baseline flood protection inspections and the completion of Temporary Instruction 2515/187, 
“Inspection of Near-Term Task Force Recommendation 2.3 Flooding Walkdowns,” failed to 
provide any indication that ANO had degraded flood protection features.  Following an event 
that exposed problems with a few flood seals, more detailed inspections by the licensee and 
NRC identified over 130 degraded flood protection features after obtaining a more detailed 
understanding of the flood protection design strategy. 
 

Recommendation 2:  Improve inspector knowledge of flood protection design strategies 
and flood protection features for both internal and external sources.  Insights gained at 
ANO may be useful in developing training or an Operating Experience Smart Sample. 

 
The experience at ANO reinforced previous evidence that the effectiveness of a licensee’s 
problem identification and resolution (PI&R) process is a primary indicator of safety 
performance.  The IP 95003 diagnostic evaluation at ANO identified concerns in all six PI&R 
cross-cutting areas, as well as X.8, Benchmarking, which is an element related to self-
assessment.  However, the indications documented in the biennial PI&R inspections did not 
provide adequate warning of the scope or depth of the performance issues.  The current 
biennial PI&R inspections does not provide objective measures to allow a determination when 
individual elements, or the process as a whole, is degraded to the point of regulatory concern, 
and no guidance exists to provide consistent regulatory action. 
 

Recommendation 3:  Improve the inspection and assessment programs to improve the 
ability to identify PI&R programs or individual program elements that may not be 
adequate to support the assumptions of the ROP. 
 

a) Revise the objectives of IP 71152, “Problem Identification and Resolution,” to 
align with the six PI&R cross-cutting attributes (P.1 - Identification; P.2 – 
Evaluation; P.3 – Resolution; P.4 – Trending; P.5 – Operating Experience; and 
P.6 – Self-Assessment), plus X.8 - Benchmarking.
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b) Develop objective measures to be used to assess each of the seven attributes 
listed in Recommendation 3.a above for use during the biennial inspection 
conducted under IP 71152 to allow a determination whether any attributes exhibit 
marginal or ineffective performance.  

 
c) Revise IP 71152 to add an objective to assess the overall effectiveness of the 

licensee’s PI&R programs. 
 

d) Develop assessment program guidance to help identify when a licensee’s PI&R 
performance is no longer adequate to meet the ROP assumptions.  Thresholds 
or examples could be developed using information from plants known to have 
had significant PI&R performance problems, including recent Column 4 plants 
and plants viewed as having had cyclic performance based on repeatedly having 
been placed into Columns 2 and/or 3.   
 

e) Develop actions to respond to the determination that one or more PI&R program 
elements are degraded or ineffective.  It is suggested that this include a graded 
approach such that one or two degraded attributes might result in a letter 
requesting the licensee to evaluate and develop corrective action with 
subsequent NRC inspection of the effectiveness.  For three or four degraded 
attributes, a more thorough focused inspection of the PI&R programs might be 
appropriate.  More significant degradation could result in modifications to the 
inspection, assessment and enforcement programs to account for the fact that 
ROP assumptions concerning the effectiveness of the corrective action process 
is not effective. 
 

f) Develop training for inspectors to improve the focus of biennial PI&R inspections 
on PI&R program performance assessments.  Training should include: tools and 
methodology for inspection planning; techniques to develop sound assessments; 
and guidance to avoid diverting inspection time to performing detailed technical 
reviews which do not involve meeting the IP 71152 objectives. 
 

The ROP bases in IMC 0308, “Reactor Oversight Process Basis Document,” include the 
assumption that when performance-based inspections do not identify significant problems, 
programs are assumed to be performing acceptably.  This assumption may be valid for plants 
performing within the bounds of Column 1.  However, that assumption may no longer be valid 
when one or more greater than Green finding(s) or performance indicator(s)(PIs) exist.  
Currently, supplemental inspections do not explore program performance until Column 4. 
 

Recommendation 4:  Revise IP 95001 and IP 95002 to add an inspection objective to 
independently evaluate the adequacy of programs and processes that may have 
contributed to the greater than Green finding(s) or PI(s), and provide appropriate 
guidance to help identify the program sample and attributes to be inspected.  It is 
suggested that this review should be analogous to that in IP 95003, but more focused on 
potential contributing causes for the greater than Green finding(s) and PI(s).  The results 
of this review should be factored into whether the licensee’s corrective actions, extent of 
cause and extent of condition reviews were adequate to warrant closure of the finding or 
PI. 
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While reviewing NRC documentation of ANO performance prior to the Yellow findings, it was 
noted that NRC inspection reports for ANO consistently identified fewer cross-cutting aspects 
than the average for industry, so less information was available to assess station performance 
in the areas associated with Cross-Cutting Aspects.  It was also noted that ANO had no cross-
cutting issues or themes leading up to the Yellow findings, although the subsequent diagnostic 
IP 95003 inspection noted concerns in multiple cross-cutting areas.  This assessment also 
noted that performance deficiencies were documented in a manner that did not always focus on 
aspects of the issue that represented current licensee performance.  Revising inspection report 
guidance to focus on aspects of an issue of concern that reflect current performance would add 
value as well as provide more data on licensee performance in cross-cutting areas. 
 

Recommendation 5:  Add guidance to IMC 0612, “Power Reactor Inspection Reports,” 
to identify that when more than one performance deficiency exists associated with an 
issue of concern, consideration should be given to selecting a performance deficiency 
that represents current licensee performance. 
 
 

Recommendations Associated with Implementation of Column 4 Oversight and the IP 95003 
Process 
 
The large scope of an IP 95003 supplemental inspection necessitates having a large team of 
inspectors prepared to conduct a diagnostic assessment of programs and processes.  It is 
inevitable that a large team of inspectors will identify a large number of potential findings.  
However, having to address detailed findings during this inspection interferes with the team’s 
ability to meet the stated objectives in a timely manner and remain focused on overall licensee 
performance.  During the IP 95003 supplemental inspection at ANO, the 25 inspectors identified 
20 documented findings and multiple minor issues.  Dispositioning those findings significantly 
increased the time needed to complete the inspection report and distracted the attention of both 
NRC and licensee from the purpose of the inspection.  Timely disposition of the findings did not 
have a regulatory benefit commensurate with the resulting delay in issuing the inspection 
results.  Therefore, as has been recommended in past IP 95003 lessons learned efforts, it is 
recommended that IP 95003 be revised to treat the inspection as a fact-finding and assessment 
inspection, in the same manner used in IP 93800, “Augmented Inspection Team.” 
 

Recommendation 6:  Revise IP 95003 to use the fact-finding approach currently used 
in IP 93800, “Augmented Inspection Team.”  This approach allows the team to document 
unresolved items that would be inspected and dispositioned in a separate report.  A 
follow-up inspection should be conducted at a later date to address the specific 
unresolved items with a team that could be better prepared for detailed reviews. 

 
The Safety Culture Common Language Initiative identified 40 attributes that describe 
organizational safety performance and safety culture for nuclear power plants, of which 35 were 
adopted for use in the ROP.  The ROP reserves 12 attributes (X.1 through X.12) to be 
considered only during supplemental inspections.  The IP 95003 inspection team identified four 
safety culture attributes of concern at ANO (X.2 - Strategic Commitment to Safety; X.5 - Leader 
Behaviors; X.8 – Benchmarking; and X.11 - Challenge Assumptions).  However, there is no 
existing guidance for how to assign or act upon these 12 attributes.  The fact that the ROP only 
allows CCAs to be assigned to findings, and supplemental inspections are intended to identify 
and assess causes and corrective actions, make the current program limitations incompatible. 
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Recommendation 7:  Develop guidance and training on how to recognize and assign 
cross-cutting aspects/themes/issues from the 12 safety culture attributes that are 
currently reserved for use during supplemental inspections (X.1 through X.12).  It is 
recommended that this action include an inspection requirement in IPs 95001, 95002 
and 95003 to identify whether there is evidence that the licensee has challenges in 
supplemental cross-cutting aspects which contributed to the conditions that led to the 
greater than Green finding(s) or PI(s).  If a suitable connection exists, the basis should 
be documented in the supplemental inspection report, and assign a Cross-Cutting 
Theme or Cross-Cutting Issue via IMC 0305, “Operating Reactor Assessment Program.” 
To support this, revise IMC 0305 to include guidance for removing the plant from 
elevated oversight to include consideration of the licensee’s progress in addressing 
these themes or issues.   

 
Recommendation 8:  Consider revising the IMC 0305 assessment program guidance 
for plants in Columns 2, 3, and 4 to permit the identification of Cross-Cutting Themes or 
issues based on supplemental inspection results that indicate a contribution to the 
finding or PI.  The intent of this recommendation is to permit the identification of cross-
cutting themes and issues based on their having contributed to greater than Green 
finding(s) or PI(s).  Identification of a theme could be used to permit closure of the 
finding but still causing the licensee to address the theme, while identification of a cross-
cutting issue could be used to hold the finding or PI open until the Cross-Cutting Issue 
was addressed. 

 
An IP 95003 inspection is unusual in that it is a broad diagnostic inspection.  IP 95003 
recognizes the unusual nature of the inspection and recommends conducting just-in-time 
training for the team.  However, the scope of the training and the resources to perform the 
training pose a unique challenge.  The most comparable inspection to IP 95003 is an Incident 
Investigation Team (IIT) inspection.  The NRC recognizes the unusual nature of an IIT and has 
developed training and maintains a list of those individuals who have completed the training so 
that an IIT team can be quickly assembled around those individuals.  Considerations should be 
given to using a similar approach to create a cadre of inspectors and leaders ready to conduct a 
95003 inspection. 
 

Recommendation 9:  Consideration should be given to creating training on IP 95003, 
objectives, and methods, as well as how that inspection fits into the Column 4 regulatory 
oversight strategies.  Lessons learned from recent inspections would also be a useful 
topic.  The goal would be to create a cadre of inspectors who are ready to plan, lead and 
implement a 95003 inspection. 

 
Additional Recommendations 
 
In performing early planning for IP 95003, Region IV used a technique that appears to be 
potentially beneficial for use with any plant that receives a greater than Green finding or PI.  
Specifically, Region IV conducted an assessment of the existing inspection results and 
performance assessments for the several years preceding the first Yellow findings and 
compared those results to the apparent causes for the Yellow findings.  In areas where there 
appeared to be a possible causal link, supplemental inspection planning included an 
examination of the licensee programs that should have acted as a barrier to the Yellow findings.  
This technique, if implemented soon after any plant receives a greater than Green finding or PI, 
would be useful in planning for the later supplemental inspection and gaining new insights into 
licensee performance as part of the assessment process. 
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Recommendation 10:  Improve plant assessment and supplemental inspection 
planning as follows: 
 

a. Add a row to the ROP Action Matrix to provide specific actions to expand the 
normal assessment window based on the Action Matrix column for plants outside 
the Licensee Response Column.  It is proposed that when a plant is placed into 
Column 2, 3 or 4, IMC 0305 should require the Regional office to promptly 
perform an assessment of licensee performance using available information to 
identify the licensee programs and cross-cutting attributes of concern that may 
have contributed to the greater than Green finding or PI.  The assessment period 
could be graduated, such that a Column 2 plant might be evaluated using 
inspection and assessment information for the previous 3 years, and a Column 3 
plant might be evaluated for the previous 5 years.  Column 4 should determine 
the period of concern by identifying the probable start of declining performance 
from all available sources of information. 

 
b. Develop guidance for inclusion in IMC 0305 to describe that potential contributing 

causes for greater than Green findings and PIs should be developed and used to 
establish the scope of the supplemental inspection plan and the success criteria 
to be used.  This list should specifically consider the 12 safety culture attributes 
X.1 through X.12.  While the latter attributes may not have been identified during 
previous assessments, they should be discussed and judgment applied as to 
whether to investigate their applicability during the supplemental inspection.  It is 
suggested that this list of potential programs and safety culture attributes of 
concern be promptly communicated to the licensee so that they may 
appropriately consider those attributes in their safety culture assessment prior to 
the supplemental inspection. 

 
c. Revise IP 95001 and 95002 guidance to include inspection of each of the 

programs and safety culture attributes identified as possible contributors to the 
greater than Green finding(s) and PI(s) through the assessment process 
described in Recommendation 10.b above. 

 




