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Executive Summary

Background

Following the discovery of the boric acid corrosion of the Davis-Besse Plant’s Reactor Pressure
Vessel (RPV) head, a root cause analysis was conducted and documented in CR-02-00891. The
analysis identified a lack of sensitivity to nuclear safety, a focus on production, and a culture
that justified existing plant conditions. It was also identified that the Corrective Action
Program (CAP) failed to identify the corrosion problem even though numerous symptoms were
identified and documented within the Condition Reporting system.

The Corrective Action Program was also reviewed as a part of the Program Compliance
Discovery Action Plan. The review team concluded, “...the CAP is not consistently
implemented (executed) in full compliance with applicable basis and guidance documents, and
commitments. The CAP program implementation is not fulfilling all required obligations.
Implementation needs to be improved to support the safe operation of Davis-Besse Nuclear
Power Station.” CRs 02-04885 (CAP Infrastructure) and CR 02-04884 (CAP Implementation)
were generated to address the identified concerns of the CAP Program review and to consider
the collective significance of other Condition Reports which have identified significant
deficiencies in the Corrective Action Process. CR 02-04884 utilized a Team Root Cause
approach with team members including external consultants with Corrective Action Program
assessment and recovery experience, USNRC inspection experience, Root Cause analysis
experience in several techniques, and CAP program owners from the other FENOC stations.

The Root Cause approach was completed in two phases. CR-02-04885 addressed specific
infrastructure improvement needs. CR 02-04885, a Basic Cause evaluation, drew heavily on
the evaluation process conducted for CAP implementation CR (02-04884) and team members
were shared between the two teams as appropriate to enhance communication and expertise.
CR 02-04884 addressed that the “Corrective Action Process was ineffective in that Conditions
Adverse to Quality (CAQs) were not appropriately evaluated and resolved, resulting in
significantly degraded station equipment and processes, and a loss of confidence in station
personnel to use the Corrective Action Program (CAP) effectively to identify, evaluate, and
resolve CAQs.”

Lastly, the Root Cause evaluation linked the cause evaluation to the evaluation performed for
CR 02-00891. Where direct linkage was established, the cause determination was accepted and
further considered for potential expansion of the extent of condition.
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Cause Determination

CR 02-04884 concludes:

Root Causes:

1. Less than adequate Managerial Methods — site personnel exhibited insufficient
awareness of the impact of conditions on safety and reliability. The site-wide emphasis
of production over safety was manifested in a lack of self-critical and questioning
attitudes within the Davis-Besse organization. The majority of the actual performance
issues associated with the correctlve action process (with a few exceptions) were identified
prior to the discovery of the RPV head corrosion. The collective significance of the
individual issues were not recognized and consequently were not elevated to a high enough
level in the organization to obtain management support for corrective actions.

e Oversight reports and NQA audits identified similar performance problems in the area
of corrective actions at Dav1s-Besse over a penod of several years. Many of these
problems were not assigned appropnately serious significance categories and not
promptly corrected. Some of these condltlons were subsequently 1dent1ﬁed as the cause
of the RPV head corrosion. *“ =7 = =

i

¢ Instances where CAP inadequfacies were identified by internal and external sources were
not critically measured against industry norms nor appropriately questioned to identify
and correct the source of those discrepancies.

l

!

|

2. Less than adequate Managerial Methods — — expectations regarding the Corrective Action

Program were not well defined or understood. Past failures of Senior Management to
convey clear expectations in support of the CAP, establish appropriate standards of
CAP performance, and align organizational goals within the Davis-Besse staff caused
a loss of organizational commitment to the FENOC vision for the corrective action
process. The line organization directors and managers did not align their performance
standards consistent with the site CAP expectations. As a result, the resource loading and

planning functions were focused on achieving standards that were not sufficient to ensure
that the corrective action process was adequately supported and implemented.

e The FENOC CAP process lacked commonality/consistency due to inadequate
commitment to common process initiatives. There have been four CAP common
practice owners within the 2-year span of NOP-LP-2001.

o Alignment of expectations, standards and goals was not achieved, resulting in planning
and resource loading not bemg commensurate with workload. Work management

strategies were consequently émployed resulting in shortcuts, delays or reduced quality
of corrective action tasks.

/
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o Lack of alignment between sites and among departments led to flexible standards and
disparate implementation of CAP activities. When weaknesses were identified, the
standards were not high enough to ensure that successful corrective actions were
specified and implemented by the owners of the respective CR’s.

e Management prioritization of CAP was low, resulting in deferral of funding for CREST
changes and lack of resources to remediate causal analysis deficiencies due to budgetary
constraints. No compensatory action was considered in licu of these deferred corrective

- actions.

Contributing Causes:

1. Less than adequate Managerial Methods — Site personnel were not held accountable for
high quality implementation of many facets of the Corrective Action Program. Past
failure of plant management to enforce standards by holding personnel accountable for
completing CAP activities in accordance with the expectations of the existing procedures.
The implementation issues raised in the conditions reviewed in this analysis fall into the
same areas as the causal factors of CR 02-00891.

2. Less than adequate Written Communication — Program / Process Weakness - Although
the Condition Report process provides an adequate framework for identifying and
correcting adverse conditions, the large number of implementation issues shows that
the infrastructure is not adequately matched to user needs to assure successful
accomplishment of the process at Davis-Besse. NOP-LP-2001 and the Condition Report
Guideline do not provide a comprehensive set of instructions on a user-specific basis.

3. Less than adequate Change Management — Risk and consequences associated with
change were not adequately assessed when revising the corrective action process from
the NG-NA-0702/Reference Guide/CATS system to the NOP/Guideline/CREST system
in 2001. The implementation of major changes in the corrective action process and the
FENOC common process initiative impacted performance. Poor control of FENOC
common processes implementation caused unrealistic project milestones and ineffective
conflict resolution methods.

Over 60 individual corrective actions were formulated to prevent recurrence of the
implementation problems that were the subject of this report. In addition, there were 37
corrective actions in CR-02-00891 that must be implemented to prevent recurrence of the
implementation problems. These actions are listed in detail under section 7 and are too
numerous to be repeated in an executive summary.

The ultimate question is why should an organization that has not effectively implemented
corrective actions to prevent recurrence of problems in the past, be expected to implement these
actions this time. The answer resides primarily in the change in the safety culture. New

managers must exercise visionary leadership to change the safety culture if corrective actions to
prevent recurrence are to be effective.
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1.0 Problem Statement

The following consolidated problem statement comes from Condition Répoﬁs (CRs) 2002-
04884 and 2002-04885: i S e

The Corrective Action Process »Ja‘s ineffective in that Conditions Adverse to Quality
(CAQs) were not appropriately eLValuated and resolved, resulting in significantly degraded
station equipment and processesi and a loss of confidence in station personnel to use the
Corrective Action Program (CAP) effectively to identify, evaluate, and resolve CAQs. CR
02-04884 (Ineffective Correctivel Action Problem Resolution: Human Performance and
implementation) was submitted to provide the basis for the Root Cause Evaluation of the
CAP in areas of human performance and program implementation. Additionally, CR 02-
04885 (Ineffective Corrective Action Problem Resolution: Infrastructure and Procedures)
was generated to address deﬁcz’éncies in CAP infrastructure and programmatic
requirements. !

1.1 Description of reason for investigation
, , |

This root cause investigation was chartered in response to a number of condition reports and
other problem statements prepare(:i during the last 12 months that identified significant
weaknesses in the corrective action program (CAP) at Davis Besse. Those weaknesses
culminated in the March, 2002 discovery of the significant degradation of the reactor vessel
head due to boric acid corrosion. |~ ’ o '

The CAP weaknesses that were analyzed in this investigation were primarily identified in
two documents: The Management and Human Performance Root Cause Analysis Report
associated with CR 02-00891 (Fa:ilure to Identify Significant Degradation of the Reactor
Vessel Head), dated August 13, 2002, and the Corrective Action Program (CAP) Program
Review Summary Report, issued in September, 2002. In addition, weaknesses identified in
the Management and Human Performance Improvement Plan (MHPIP) and the Boric Acid
Control Program Review (PR BA:CC) were also included in this analysis.

In Section 6 of the Management and Human Performance Root Cause Analysis Report, the
authors of the report concluded that one of the root causes of the reactor vessel head
degradation involved the corrective action program. The root cause report stated:

“6.1.2: Less than Adequate Implementation of the Corrective Action Program —
Implementation of the corrective action program was less than adequate as indicated by the
Sfollowing: ' o o

a. Addressing Symptoms Rather than Causes — Management pursued symptoms
rather than the identification of the causes with respect to the corrosion of the
RPYV base metal and other boric acid issues.
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b. Low Categorization of Condition — The condition reports and evaluation

methods on the RPV head and other boric acid issues were categorized as
relatively low, resulting in the use of superficial cause analysis techniques.

c. Less than Adequate Cause Determinations — Corrective actions for identified
problems associated with the eventual degradation of the RPV head and other

boric acid issues lacked rigor and were less than adequate dating back to at
least 1996.

d. Less than Adequate Corrective Actions — Corrective actions assigned and
implemented from 1996 to 2002 were not effective and failed to find and fix the
leaks that caused extensive damage to the RPV head,

€. Less than Adequate Trending — Equipment and materiel trending failed to
identify recurring failures, equipment degradation, and performance issues
associated with the boric acid on the RPV head and other boric acid issues. «

Further, the Extent of Condition analysis in that report stated:

“Based upon the information considered by the Root Cause Analysis Team, the Team
believes that other activities may be adversely affected by the same causes identified in
Section 6. Therefore, the Team recommends that Davis Besse conduct reviews to
determine whether other hardware, functions and programs have been impacted by
these causes.”

In response, Davis-Besse management established a Return to Service Plan that included a
Program Compliance Review of station programs. The “Corrective Action Program (CAP)
Program Review Summary Report” (PR CAP Report) presented the results of a review of
all aspects of the CAP. The results of this review were summarized as follows:

“The primary problem identified during this detailed review can be summarized as
Inadequate Implementation of the Corrective Action Program. While identifying the
primary problem as such, it is not meant to diminish the range or scope of issues
identified during the review. These issues identified varying levels of implementation
issues as well as other program related issues that have contributed to the extensive
nature of the problems identified with the Corrective Action Program.

Implementation of the program is inadequate as indicated by the following: [Extracted
and summarized only for brevity]

® Recurring Trend of Less than Adequate Corrective Actions (CR-02-036 74)
® Recurring Trend of Less than Adequate CR Evaluations (CR-02-036 73)

* Hesitancy to Document Certain Types of Conditions Adverse to Quality (CR-02-
03672)

* Management Review Board Deficiencies (CR-02-03535)
* Trending Program Needs Improvement ( CR-02-0367. 6)

*  Untimely Supervisory Reviews and Failure to Notify Senior Reactor Operator (SRO)
(CR-02-03671)"
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The PR CAP Report continued: | T

“Additional implementation pJOblems and areas for improvement were identified by the
Detailed Program Review Team that provided insights into the causes of the recurring
implementation problems disciltssed above. These areas for improvement include:
[summarized for brevity] ;

o Ineffective Ownership of tée Corrective Action Program (CR-02-03497)

o Inadequate Cause Evaluations and Corrective Actions Jfor CAP Program
Deficiencies (CR-02-04292) |

o Nuclear Quality Assurance (NQA) Failed to Elevate Identified Deficiencies with the
Corrective Action Program to Ensure Resolution (CR-02-03769)

e Recurring Trend of Procedural Non-Compliance (CR-02-04716)

e (Corrective Action Review |Board (CARB) Backlog and General Performance Issues
(CR-02-03525) i

o Inadequate Corrective Act;'on Program Training Efforts (CRs 02-03534, 02-03831,
and 02-04796) | |

e Postponement of CREST I;rzprovements (CR-02-03818)

e Inconsistent and Inaccurat:e Effectiveness Reviews (CR-02-03675)
|

o Marginal CAP Performance Indicators (CR-02-03817)

e Inadequate Benchmarking}and Operating Experience Usage (CRs 02-03821, 02-
05559)

o Less than Adequate CAP Procedural Controls (CRs 02-03754, 02-05342, 02-03543)
o Interfacing Procedures do!not Adequately Address CAP Requirements (CRs 02-
03865, 02-03867, 02-03871, 02-03868, 02-03869, 02-03872, 02-03873, 02-03874,

02-04742, and 02— 05928? ”

The PR CAP Report provided specific recommendations for corrective actions for each of
the weaknesses identified. However, the PR CAP Team did not conduct a formal analysis
of the root and contributing causes for the problems identified in the report. Although the
recommended corrective actions address the specific problems identified, the task of
conducting a formal root cause analysis was assigned to the Performance Improvement
organization. Therefore, a Root Cause Analysis Team was chartered to determine the
causes of the weaknesses identified and to ensure that the full scope of necessary corrective
actions to prevent recurrence of the CAP weaknesses has been identified.

1.2 Data analysis |

The approach taken by this Team to conduct the root cause analysis for the CAP
weaknesses differed from the appr:oach‘normally taken to investigate and analyze a single
event or condition report. For exqrnple, eight of the 43 PR CAP condition reports were
classified as Significant Conditioris Adverse to Quality (SCAQ) and, therefore, by
procedure NOP-LP-2001 each of those condition reports required a separate root cause

Root Cause Analysis Report CR02-048:8415 Page 9
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analysis to determine corrective actions to prevent recurrence. However, the root causes for
many of these conditions appeared to this Team to likely be closely related. Further, any
attempt to analyze the root cause(s) of each individual CAP weakness without consideration
of the impact of the other weaknesses identified could result in uncoordinated or even
conflicting corrective actions. The interrelated and overlapping nature of these multiple
problem statements made it prudent to consider the problem statements in aggregate.

" The foliowing “Ven” diagram highlights the relationships among the CAP weaknesses that
have been identified:

CR 02-04884 ST

CAP Implementation

PR BACC
CR 02-03920 CB

/o

Apparent Cause
CRs

CR 02-00891 ST

Reactor Pressure
Vessel Head

CR 02-04885 CB
CAP Infrastruct

97 ST - CAP Deficiencies
03534 SR — CAP Training
02-03673 ST — Cause Evaluations
02-03674 ST - Corrective Actions
02-04292 ST - CAP CR responses
02-04716 SR — Procedure compliance
02-03389 CB —~ CAP commitments
02-03535 CB — Mgmt Review Board
02-03671 CB - Untimely Supvr review
02-03675 CB — Effectiveness reviewy
Q3831 CB - Cause evaluators

Improvement Plan

The total number of condition reports reviewed by this Root Cause Team was 71.

Rather than attempt to conduct multiple and possibly redundant root cause analyses
regarding the reasons for the identified problems, CR 2002-04884 (Ineffective Corrective
Action Problem Resolution: Human Performance and Implementation) and CR 2002-04885
(Ineffective Corrective Action Problem Resolution: Infrastructure and Procedures) were
generated. CR 2002-04884 focused on the problems related to implementation of the

corrective action process and CR 2002-04885 focused on the problems related to procedural
infrastructure and process improvement.

Root Cause Analysis Report CR02-04884/5 Page 10



i

The condition reports shown in th'e diagram were consolidated into the following two
general questions to be investigated by the Team: '

 Why did station personnel fail to adequately implement the corrective action process
given the approved procedurc:sI that existed?

e Why did the procedures and pbcﬁces fail to provide the required level of guidance and
direction to facilitate proper implementation at Davis-Besse?

To address these questions, the Team conducted the analysis in two steps. First, a subteam
conducted a basic cause analysis for CR 2002-04885 (Ineffective Corrective Action
Problem Resolution: Infrastructuré and Procedures) that specifically addressed the
procedural deficiencies noted in the PR CAP Report. Second, the total Team collaborated
to identify the reasons that these deficiencies occurred, as well as reasons for the failure to
implement the CAP as designed.

An independent problem validatio‘lh for each condition report included in the evaluation was
not conducted. The root causes th;at were noted in the Management and Human
Performance Root Cause Analysis Report for CR 2002-00891 and the problem statements
in the PR CAP Report were accepted as stated.

1.3 Consequences of condftion investigated

The failure of the CAP to identify and correct conditions adverse to quality was a root cause
of the reactor vessel head degradaiion. The PR CAP Report did not specifically identify any
other significant degradation in structures, systems and components (SSCs) caused by this
condition. However, the lack of an effective CAP could preclude the identification and
resolution of a wide range of problems. If the root causes for the CAP’s failure to properly
identify and resolve significant conditions adverse to quality are not identified and
corrective actions taken, future significant conditions adverse to quality may not be
prevented before other signiﬁcant; challenges to safety systems occur.

1.4 Remedial actions taken

Certain remedial actions were instituted as temporary barriers to guard against continued
CAP failure. These measures, documented in CAF 51, included:

1. Assigned a new Manager of Performance Improvement who had a background of
leadership, a track record of achievement and experience outside of Davis Besse.

2. Conducted a barrier analysis of CAP problem areas, vulnerabilities and current actions
to methodically identify needs for additional compensatory actions.

3. Added external subject matter experts in human performance evaluation, root cause
evaluation, and in CAP process to the Performance Improvement organization staff for
mentoring as well as bulk reviews and work processing.

4. Chartered a root cause team to evaluate the CAP issues identified.
|
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5. Expanded CAP performance indicators and stressed performance in the daily
management meetings as well as holding line organization managers accountable for
identified performance concermns.

6. Communicated standards and expectations from the Site Vice President to all
supervisors and managers as well as provided followup focus and attention toward
Supervisors in Supervisory Continuing Training Sessions.

7. CAP managers and directors participated in departmental and site-wide meetings and
presentations to mentor and encourage CAP ownership.

8. Increased management focus on supervisory and SRO reviews to improve submlttal
timeliness, completeness and initial significance review.

9. Scheduled root cause analysis training for new evaluators and refresher training for
currently qualified personnel, CARB members and management.

10. Established a Cause Analysis Review Group (CARG) to provide an earlier level of
quality review for those condition reports that did not meet the criteria for screening by
the Corrective Action Review Board (CARB).
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2.0 Event Narrative

The event that caused a detailed, introspective review of the corrective action process was the
discovery of the corrosive degradatloﬁ of the reactor vessel head in February 2002. The
ensuing sequence of events, 1nc1ud1ng the response to a confirmatory action letter that
implemented the NRC’s 0350 restart process required that Dav1s-Besse Nuclear Statxon
conduct an analysis of the root causes ‘behind this event.

However, there was no singular “eve t” that caused condition report CR-02-04884 to be
originated. This condition report is a compilation of 19 initial condition reports including many
which were originated by the team that prepared the PR CAP Report as a strategy to get a better
perspective on all the issues in the agéregate The initial 19 condition reports were selected for
inclusion on the basis that they generally characterized problems related to implementation of
the corrective action program. The initial condition reports were later augmented by 52
additional condition reports; ultimately totaling 71 condition reports for the root cause analysis
charter. These condition reports charactenzed 203 discreet problem statements that related to
the implementation of the corrective actlon process at Davis-Besse Nuclear Power Station. All
condition reports were originated w1th19 the year 2002 (except CR-01-03162).

2.1 Background

The majority of the condition reports and problem statements from the PR CAP Report were

similar. Rather than conduct a large number of redundant cause analyses, CR-02-04884 and

CR-02-04885 were originated to consohdate and distill many similar issues into a broader

context and common problem statements for root cause analysis. Generally, the analyzed
“event” consisted of two primary problem areas:

e Station personnel failed to adequa]tely implement the corrective actxon process, given the
approved procedures that existed. '

e The procedures and practices fail to pfovide tlle"feqtllred level of guldance and directionto
facilitate proper implementation at Davis-Besse within a culture of:

¢ lack of sensitivity to nuclear safety,
e afocus on production, and !
|
¢ the justification of existing plant conditions.

The sequence of events consisted of dual track timelines. One t1melme showed a sequence of
hardware events such as the RC-2 valye problem and the corrosion of the reactor vessel head.
A second timeline was a sequence of audits, condition reports, NRC inspections, PR CAP
Report and other identified problem statements that address poor performance or a lack of
compliance with the current license basis and industry standards. These dual event timelines
were related and reveal a pattern of procedural and implementation problem areas that were
built up over many years. ‘

; v
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Condition Report CR-02-00891 Significant Degradation of the Reactor Pressure Vessel Head
(Management Issues) was prepared to address the root causes of the corrosion on the reactor
vessel head. This effort was conducted by a team of industry experts and provides a revealing
picture of how the corrective action process failed to identify a serious challenge to reactor
safety. CR-02-00891 determined a series of root causes and corrective actions that addressed
many generic issues at Davis-Besse. The CR-02-04884 team correlated the CR-02-00891
corrective actions to the CR-02-04884 problem statements (where they appeared to be
‘applicable) to avoid requiring muitiple, repetitive corrective actions.

However, the root causes determined in CR-02-00891 addressed the cause of the corrosion on
the reactor vessel head. A preliminary attempt by this team to correlate the root causes
specified in CR-02-00891 to the problem areas in CR-02-04884 did not succeed because the
root cause statements in CR-02-00891 were focused to specifically address the reactor vessel
head corrosion problem. This made it necessary to conduct a separate root cause assessment to
further refine the problem areas and determine the causal factors and corrective actions to
prevent recurrence of the CAP infrastructure and procedure problems, as well as the CAP
implementation and human performance problems.

2.2 Sequence of Events

Although the condition reports that were enveloped into CR-02-04884 (and CR-02-04885)
were prepared within the last year, the actual sequence of events began long before either
condition report was originated. The root cause analysis team for the reactor vessel head
degradation condition report (CR-02-00891) began their analysis timeline (E&CF chart) at the
start of Refueling Outage #10 (10RFO) in April 1996 when indications of leakage through the
CRDM nozzles appears to have initiated. This analysis has direct implications for the
corrective action program.

Prior to the 1996 time period, the corrective action process was in a rudimentary stage at Davis-
Besse. Although criterion XVI of 10CFR50 Appendix B has existed since the 1970s, the
nuclear industry did not focus on an integrated condition reporting system that tracked the
corrective action process until the early-to-mid-1990s. Corrective action tracking and
implementation was provided by multiple work management systems that were often
fragmented to each department. In the mid-1990s, as networked computer systems became
sufficiently available to workers, many plants began to consolidate the work management
systems into a condition report tracking system. At Davis-Besse, the initial condition reporting
system was the Potential Condition Adverse to Quality (PCAQ) System. This system relied
heavily on a paper-based input that was then computerized and tracked in the Davis-Besse
Action Tracking System (DBATSs) on the mainframe computer system.

This system was refined and improved along with the usage of personal computers. INPO
published specific performance objectives with supporting criteria for self-assessment and
corrective action activities in the 1997 revision of Performance Objectives and Criteria for
Operating Nuclear Generating Stations (INPO 97-002). Davis-Besse transitioned from the
PCAQ system to the Corrective Action Tracking System (CATs) in 1998. CATs was the first
attempt to facilitate interaction with a networked computer environment. CATs was an
improved action tracking system for paper-based condition reports. One of the guiding
principles behind this transition was to move ownership of the corrective action tracking
process from a small group of corrective action tracking specialists into the line organization in
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an effort to establish better ownership By the line organization. The dedicated group of root
cause analysts was dispersed to line departments in March 2001. Davis-Besse directed the line
organization to conduct all root cause évaluations

In December 1999, INPO published Prznczples Jor Effective Self- Assessment and Corrective
Action Programs. Davis-Besse up graded the CATs system to the new Condition Report
Evaluation and Status Tracking (CREST) system. CREST included a new and improved
computer application program that was more powerful and user friendly. In addition, the
CREST software was intended to provide an adequate level of user interface (intuitive self-
prompting) to preclude the need to have a paper procedure in hand when using CREST. Some
user training was provided and a Guideline document was developed that was coordmated with
NOP-LP-2001, Condition Report Proéess

NOP-LP-2001 was developed as part I;f an initiative to integrate all three nuclear sites under the
FENOC common process umbrella. However, each site had a different reactor type (GE BWR,
B&W PWR and Westinghouse PWR) built by different orgamzatlons and licensed by the NRC
with varied commitments. The current license basis at each site is significantly different from
each other. This condition implied that NOP-LP-2001 could only implement commitments that
were common between the three FENOC sites. Deviations in the implementation of applicable
current license basis commitments between the sites had to be covered under another site-
specific procedure. The Programmatlc’: Guide was developed to address those policies, practices
and information that could not be mcluded in NOP-LP-2001 but were not clearly obvious in the
CREST user interface.

As the corrective action process was developed and improved at Davis-Besse, the vision for the
Performance Improvement' (PI) organization was also evolving. The new vision was focused
on PI being the owner of the condition reporting process but not the owner of corrective action
implementation (i.e. program). The Davis-Besse line organizations were charged with
implementing the corrective action program. PI would maintain the software and procedures,
but would remain removed in the areas of routine implementation and adjudication of condition
reports. This was a more significant c]hange in the management and ownership of the corrective
action program than had been previously anticipated by the Davis Besse management team.

In February 2002, it was discovered that Boric acid on the Reactor Pressure Vessel (RPV) head
had caused a serious degradation probilem. This problem led to an extended plant shutdown
and a period of introspection that is still in progress. One of the root causes identified for the
corrosion problem was that the corrective action program failed to identify and correct the
problem. As part of the restart recovery effort, a Corrective Action Program (CAP) Program
Review (PR CAP) was conducted. The PR CAP identified numerous issues relating to problem
identification and resolution. Two condition reports, CR-02-04884 and CR-02-04885 were
initiated to determine the cause of the failure of the corrective action program. This report is
the outcome of the root cause assessmient for the failure of the corrective action process.

! The title “the Performance Improvement Organization” is used generically in this report to mean the current
Performance Improvement Organization and the predecessor organizations; the Learning Organization and the
Quality Programs Organization,
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3.0 Data Analysis

The data was collected and analyzed using condition reports, root cause analyses, and other
testamentary sources available to the Team. Interviews were conducted to gain additional
insights into individual motivation and decisions. The data was analyzed using an Events and
Causal Factors (E&CF) Flow Chart, a Change Analysis, Barrier Analysis, Collective Significance
Analysis and PII® Failure Modes Analysis. The following section describes the process and
conclusions in detail.

The data analysis relied on interviews with Davis Besse staff members to explain certain
decisions and behaviors that occurred in the past. To the extent possible, objective data and
documentation related to the information provided in the interviews was obtained to validate the
interviewees’ perceptions and recollections.

The adverse conditions analyzed were compiled primarily from condition reports and the CAP
Program Review recommendations. This evaluation was not focused to duplicate or
independently validate the root cause analysis that was conducted by the CR-02-00891
Management Root Cause Analysis Team. The conclusions and root causes reached by the CR-
02-00891 Technical and Management Root Cause Team were accepted as valid. The PR CAP
Report and associated condition reports were likewise presumed to be generally accurate
statements of the corrective action process adverse conditions. However, throughout the conduct
of this evaluation, original and derived data was correlated and objectively viewed to determine
if it was congruent to the previous analyses and whether divergence was determined to exist.

The (203) specific issues in the CAP Issues Matrix were characterized into separate “bins” or
categories using the technique of affinity analysis. These categories were generic problems that
could be analyzed at a more general level.

Twenty (20) focused interview questions were developed with associated directed lines of
inquiry that attempted to identify the causes of the adverse conditions. Using these generic
adverse condition categories, the Team conducted further information discovery to answer the
question, “Why did this [specific adverse condition] occur?” by conducting 32 formal focused
interviews and numerous other informal discussions with Davis Besse personnel, both present
and past. The interview results were compiled on the interview synopsis in attachment 9.

The bottom line question from the original CR-02-04884 problem statement to be answered was
always:

“Why was the implementation of the corrective action process less than adequate?”

3.1 DATA REVIEW

The Root Cause Analysis Team used an industry-accepted approach for data collection and
analysis. This approach generally followed the FENOC Root Cause Analysis Reference Guide
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investigation steps. However, the use of affinity analysis techniques is not explicitly covered in
the FENOC Root Cause Analysis Reference Guide. The Team used an industry-recognized
methodology (a draft procedure not yet implemented at Davis Besse) for a collective significance
and common cause analysis for the de{relopment and use of the CAP Issues Matrix.

31 1 Data Collection: :

The Root Cause Team collected data for this analy51s using the followmg steps:

¢ Reviewed 19 condition reports 1mt1a11y associated with CR-02-04884 and CR-02-04885 in
the description of condition.

e Separated the condition report proi:lem statements into separate issues and listed the issues in
a CAP Issues Matrix (Attachment 1).

e Reviewed the PR CAP Report for 'addmonal issues. Added these issues to the CAP Issues
Matrix. : »

¢ Reviewed 52 additional condition reports assigned to Performance Improvement and added
issues to the CAP Issues Matrix. SR P

e Correlated the 203 separate and distinct issues together into logical categories based on the
similarity of problem statements usmg the technique of afﬁmty analysis. All issues were
binned to at least one of the followmg generic categories in the CAP Issues Matrix
(attachment 1): =

1. Process Issues: Categonzatlon CAs LTA, Cause LTA, Trending LTA, Not Timely,
Procedures |
Compliance Issues f

Knowledge, Skill and Ability (KSA) Issues: Training, Qualification

Unclear Expectation Issues

Ll

5. Other Issues: Resources, ‘E

e Conducted formal structured interviews with 32 individuals associated with the Corrective
Actions Program. These interviews included 20 multiple choice survey questions with the
survey results documented in Attachment 9.

o Compiled the results of the surveyE questions in Attachment 9.

3.1.2 Structured Analysis Process:

The data was analyzed using the following steps:

o Conducted a Barrier Analysis of the corrective actions process and determined compensatory
measures

e Developed a timeline of all relevant events (Attachments 2 & 3)

!
I
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* Developed and analyzed an Events and Causal Factors (E&CF) Chart from this timeline
(Attachment 4)

» Conducted a Change Analysis of the programmatic changes from 1996 to present
¢ Conducted a Collective Significance Analysis of the CAP Issues Matrix

» Performed a Failure Mode Analysis using the PII® formal analysis process (Attachments 6, 7
& 8) for the collective significance generic categories

¢ Determined the causal factors using the PII® Failure Mode Analysis / Stream Analysis
technique

¢ Determined the root causes and contributing factors using the “why staircase” technique
e Coded the root and contributing causes using the HPES trend codes
¢ Developed recommended corrective actions that addressed the root causes

* Verified that all CAP Matrix Issues were specifically addressed in the corrective action
‘section

¢ Documented all findings

3.1.3 Barrier Analysis

A classical barrier analysis was conducted to determine the programmatic barriers that were
relied upon to ensure the effective functioning of the corrective action process. The barrier
analysis considered the corrective action process as it was implemented along with insights from
condition reports including the CR-02-00891 Management Root Cause Evaluation. The CAP
process was segmented into traditional functional areas, and process barriers were correlated to
each function area. The following flowchart graphically depicts the corrective action process at
Davis Besse. This chart was constructed as part of the barrier analysis of the process
documenting the compensatory measures put in place such as the Cause Analysis Review Group.
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Conclusions: The barrier analysis concluded that vulnerabilities were identified in the four

process barrier areas as well as the two supporting areas based upon the analyzed condition
reports and the PR CAP Report: | : S

Functional Barriers:

1. Condition Report Initiation, Time}iness, Content
2. Significance Determination ; o

3. Causal Analysis

4. Corrective Action Implementation

Supporting Areas: i

1. Oversight and Program Ownershlp

2. CAP Infrastructure and Supportmg Processes

The barrier analysis indicated a number of compensatory measures that were implemented as
temporary, stopgap measures to improve the corrective action process until the root cause
analysis was completed and permanent corrective actions can be made. In order to obtain further
detail on the degradation of the functional process barriers, the collective significance of these
degradations had to be analyzed in further detail.
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3.1.4 Collective Significance Analysis

A collective significance analysis was conducted to determine if there were generic trends or
patterns among the various condition reports and PR CAP issues. The collective significance
review was a systematic evaluation of the generic problem categories determined in the affinity
analysis correlated with the functional barriers that had been degraded. The collective
significance review identified the presence of generic issues that spanned across activities,
behaviors, organizations and condition reports. The result of the collective significance review is
a generic problem description and overall assessment of the impact and significance of these
generic conditions. With 203 issues in the CAP Issues Matrix, it was highly likely that many
issues would affect other issues. Each functional barrier area was then analyzed using collective
significance techniques to determine major themes and issues within the area.

Within each functional barrier area, the CAP Issues Matrix was sorted by affinity analysis
category to determine potentially generic issues. The CAP Issues Matrix “functional barrier” and
“affinity category” fields were correlated by filtering techniques to obtain trends and issue
patterns. These correlations were further refined if other secondary patterns appeared that
appeared to group issues together into common themes or generic problem areas.

The following generic problem areas were identified by this technique:
1. Condition Report Initiation was not consistent (8 specific issues noted)
» There may be a hesitancy to originate condition reports (3 issues).

 There was a lack of threshold guidance or direction for originating condition reports (5
issues).

2. Significance Determination was not accurate (18 specific issues noted)
e 'Low categorization of conditions (4 issues)
e Lack of timeless in classification (7 issues)
¢ Inadequate procedural direction and guidance (7 issues)
3. Causal Evaluation was not accurate (31 specific issues noted)
¢ “Causal analysis was often not accurate (25 issues).
* Personnel conducting causal analysis did not always have adequate training (5 issues).
¢ Management expectations for causal analysis were not clear (1 issue).
4. "Corrective Action Implementation was not effective (25 specific issues noted)

» Corrective actions were ineffectively formulated and often not based on causes (13
issues).

o Corrective actions were ineffectively implemented (5 issues).

* CR-02-00891 Root Cause
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Corrective actions were not in{lplemented in a timely manner (7 issues).

5. Oversight and Program Ownership (26 specific issues noted)

Ineffective corrective actions lvere not identified by CARB (9 issues).

There was a lack of timely rev'rew and a large backlog of issues pendmg before CARB (5
issues).

Procedural requirerrxents for oiVersi ght activities were not properly captured (5 issues).

*Trending and performance indicators did not support oversight of corrective actions (7
issues).

6. CAP Infrastructure and Supportmg Processes @3 speclfic issues noted)

There was no action plan to correct noted problems in CAP (1 issue).
There was a general lack of procedural compliance with existing procedures (34 issues).
CARB was not meeting often enough and the CARB backlog was too high (3 1ssues)

Performance Improvement shbuld move all outstandlng CATs CRs into CREST and
close the CATs tracking system (1 issue).

 The work order and CR processes were not adequately mtegrated (5 issues).

A formal training program was not developed to support the CAP process (29 1ssues)
CREST improvements were deferred but were requlred (3 1ssues)

Trending and performance i inc 1cators were not adequately developed (2 1ssues)

Management expectations were not clear and not adequately commumcated (5 issues).

A complete and detailed description of the collective si gruﬁcance analysrs is contained in
attachment 12. The collective s1gmﬁ$;ance review synthesized six generic problem areas from
the 71 condition reports included in the analysis. The generic problem areas identified how the
corrective action process functional b’amers had degraded or weakened. This provided a focused
approach to determining the causal factors. Only one functional barrier, CR Initiation, was
determined to be sufficiently robust. The remaining five barriers had significant degradation
based on the condition reports.

Conclusions: The implementation iss;ues raised in the conditions reviewed in this analysis fall
into the same areas as the causal factors of CR 02-00891:

Significance determination was not accurate. Significance determinations were biased to
be lower than appropriate. |

Cause Determinations were not accurate.
Corrective action implementation was not effective.

* CR-02-00891 Root Cause

|
l
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e Program oversight was not effective. Trending and performance indicators did not
support program oversight.

o CAP Infrastructure and supporting processes do not reflect industry best practices.

Line management did not take effective action to identify these deficiencies, or to direct prompt
corrective action when the problems were identified.

3.1.5 Events and Causal Factors Analysis

An Event and Causal Factor Flow Chart was constructed beginning with January of 1996 and is
included as Attachment 4. Two event lines were used in an effort to understand the interactions
and impacts of the Corrective action program with regard to the plant boric acid corrosion. The
two event lines are:

e Plant events and conditions with respect to the identification of the boric acid corrosion,
o Corrective action documents (CRs, audits, and external reports).

The E&CEF analysis identified 24 condition reports or PCAQs that had been initiated between
January 1996 and December 2001 in regard to aspects of the Boric Acid corrosion issue. This
would indicate that there were opportunities to explore and resolve the growing indications of a
problem with corrosion. The E&CF analysis also identified 17 condition reports and NQA audit
reports that characterized corrective action process performance problems. This would indicate
that Performance Improvement had numerous opportunities to explore and resolve the problems
related to the corrective action process.

Analysis of the E&CF Chart showed several trends and conditions:

e Most RPV degradation precursor conditions and events had been identified by the
condition reporting system (i.e. a condition report had been originated).

e Most CAP process issues had been identified by the condition reporting system.
o The significance of the individual CRs/PCAQs was often lower than appropriate.

o The corrective actions taken were often inadequate to correct the problem (CAQ) or to
prevent recurrence of the problem (SCAQ).

e The cumulative impact of management and process changes affected the implementation
of the corrective action program.

The Team concluded that if the personnel at Davis Besse had collectively considered all of the
information that had been available, they might have been able to understand the significance of
the RPV head degradation problem at an earlier point.

Conclusion: The actual performance issues associated with the corrective action process (with a
few exceptions) were identified prior to the discovery of the RPV head degradation. The
collective significance of the individual issues were not recognized and consequently were not

elevated to a high enough level in the organization to obtain management support for corrective
actions.
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Oversight reports and NQA audits identified similar performancé problems in the area of
corrective actions at Davis-Besse ovel% a period of several years. Many of these problems were

not assigned appropriately serious significance categories and not promptly corrected. Some of
these conditions were subsequently id;entiﬁed as the cause of the RPV head degradation.

3.1.6 Change Analysis

;
A change analysis was conducted on the changes made to the corrective action process over the
period 1996 to 2002. The change anallysis considered:

¢ Technology changes for condition reports (software upgrades DBATSs to CATs to

e Organizational and ownership: changes in the corrective action process
e Management changes at the station and within Performance Improvement
e Impact of the FENOC commofn process at Davis Besse

The change analysis concluded that ﬁh? rate of change of the corrective action program has been
relatively high and appears to be virtually continual over this period of time. The key changes
noted during this period were in three areas:

e Technology: The process angi:so'ﬁwaije transitions from the PCAQ to CRs and from
DBATSs to CATs to CREST occurred at the same time as the ownership transition from
using a dedicated corrective actions group to using line personnel for implementation of
the process. ' ; ‘ h -

e Organization /Ownership: The organization was changed from Quality Programs
Group, to the Learning Organization and finally to the Performance Improvement
Organization. These changes occurred simultaneously with the realignment of ownership
philosophy for corrective action implementation. Ownership transitioned from a full-
time staff group to the line organization. These changes occurred in conjunction with the
implementation of the FENO(F common process initiative.

e Staffing: The organizational realignment occurred concurrently with numerous staff
. personnel changes. Some of the new personnel did not have the experience, background
or training to perform their required functions. New staff members who did not have that
training replaced many staff members who had recently received training in root cause
analysis. Staffing stability has impacted the PI organizations’ ability to implement the
CAP. ‘

These changes clearly affected the origanizational and process stability and occurred at the same
time that the corrective action procesé failed to recognize the significance of the boric acid
buildup and subsequent degradation that was developing in the RPV head. Several personnel
interviewed indicated that the program was in a continual state of flux and it was difficult to stay
current with the latest expectations. I;mplementation of the FENOC common process during this
period also added an element of coordination that had not been previously required. It was

|

|
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suddenly necessary to coordinate all process changes between the three FENOC sites and each
site had a different perspective on the philosophy of the corrective action process.

The change analysis technique assumes that a correlation can be made between a change in the
performance state, and the change in the process state. For example, a change in a procedure
causes an operator error. In this particular case, it was very difficult to correlate the changes in
the program to the changes in performance. There were so many program changes between 1996
and 2002 that it was impossible to determine the effect of the individual changes on performance.
The greatest effect seems to have come from the decision to move the day-to-day responsibility
to execute the corrective action process from a full-time PI staff / review board, including the
dedicated group of trained root cause analysts to the line organization. Therefore, the 12RFO
CRs documenting the RPV head degradation were not reviewed by anyone other than the line
organization responsible for the evaluation. The same conclusion is true for the condition reports
that stated problems with the corrective action process.

The cumulative impact of these changes added a level of complexity (ever-changing / unclear
management expectations) to the problem identification and resolution process, and contributed
to the station’s difficulty in complying with the CAP procedures.

Conclusions: The implementation of major changes in the corrective action process and the
FENOC common process initiative impacted performance.

e Poor control of FENOC common processes implementation caused unrealistic project
milestones and ineffective conflict resolution methods. The corrective action process was
one of the first FENOC common processes. The three nuclear sites had difficulty
agreeing to a robust common process with the result that the sites had to develop site-
specific guidelines to address the areas not included in the NOP-LP-2001 procedure.
Davis-Besse’s guideline removed existing “tools” and communicated an optional tone to
the requirements residing in the Guideline. These factors placed stresses on the corrective
action program standards and provided the DB staff with excuses/incentive for
implementation inadequacies.

* Root causal analysis was adversely affected when the root cause team was dispersed to
line organizations without increased monitoring of the use of the assigned resource and
the quality being produced.

o The appropriate staffing levels depend on the stability of the workforce and the CAP
implementation standards. If the standards are raised, staffing will have to be increased
to provide adequate resources to the additional workload.

3.1.7 PII® Failure Mode Analysis Technique:

Upon completion of the collective significance review, a formal analysis of the condition report
issues in the CAP Issues Matrix was conducted using PII® failure mode analysis techniques. The
details and process of this analysis are contained in Attachments 6, 7 & 8. The initial results of
the analysis indicted organizational failure modes that required stream analysis. The results of
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the stream analysis indicated that management failures were involved. A further analysis of

management failures indicated that thére were three primary failure thodes:

¢ The largest number of failure A‘kodes identified was in the area of control error
(attachment 8). These errors i1!1dicate that processes were not accurately implemented
such that the process outcome was not the desired outcome. A majority of the control
errors (such as inadequate cause analysis or ineffective corrective actions) were caused by
improper implementation of ccllrrecti_ve program elements (trending, categorization) as
previously discussed. | SRR S R T

e The second largest number of failure modes identified was in the area of management
expectation errors (attachment 8). These failure modes were indicative of a failure of
management to establish and enforce standards for the organization. Communication of
clear expectations was a large 'f'actor in this failure mode. '

¢ The third largest number of failure modes identified was in the area of programmatic
deficiencies (attachment 7). There were a number of procedure problems identified
during the affinity analysis. There were also procedural usage (user interface) problems
identified by the Team’s flow-charting of the corrective action process procedures that '
showed a number of user interface flaws and judgment errors.

Conclusions: Using the results of thisf failure mode analysis, the PII®-certified facilitator
identified the following causal factors£

¢ Failure to comply with existi;lg sfandards, requirements and procedures.
e Lack of clear management e%{pectations and standards. '

e Lack of procedures that could be easily followed.

e Lack of commitment to program implementation. -

These causal factors were then validated and further analyzed using a “why staircase” technique
until the final causes were determined.

|

I -
3.1.8 Root Cause Analysis
i .
|
The next step in the FENOC analysis process was to validate the PII® causal factors and to
determine the root cause(s). The Team discussed each of the identified causal factors in great
detail. PR CAP and interview results kv_ere also used to add insight. The Team used the “why
staircase” technique where each causal factor was analyzed by repeatedly asking the question,

“Why did this happen? ” until there whs no longer any answers that were under the control of

management to change. N

The “Why Staircase”: The “why stafrcase” is a root cause analysis technique where analysts
will repetitively ask the question “wh)"f did this occur” until a point is reached where there are no
more answers that are within manageﬂnent’s capability to control. This point is often the root
cause of the event. Ultimately, several different causal factors may result in the same root cause
after using the why staircase. :

i
!

b
I

Root Cause Analysis Report CR02-04884/5 Page 25

T
}
|
i




The “why staircase” technique added an additional insights into the PII® causal analysis. One
insight was that the Team was actually comparing the past performance of the corrective action
process to the present configuration of this process. It was clear that many of the comments from
the PR CAP Report and previous condition reports were problem statements that had most
frequently occurred under previous versions of the corrective action process as well as under a
different management culture.

There has been a substantial change in management personnel from February 2002 until today.
Many of the new managers have not yet had an opportunity to fully foster a change in the culture
of their respective organizations. This is particularly true of the Performance Improvement
Organization where three of four key leaders (the manager and two of three supervisors) have
been changed or added within the last three months. The Team recognized that the problems
listed above had developed under the previous station management and earlier versions of the
corrective action process. The future performance of the current organization and current
corrective action process is currently being tested and noted behavior differences are evident. It
would not be accurate to determine causal factors by analyzing the current configuration of the
corrective action program judged against the performance history under the former corrective
action program. The results would inevitably lead to false or misleading conclusions. Past
corrective action program performance was caused by former management and old processes.
Present corrective action performance remains a work in progress that could best be judged by
today’s performance. It was recognized that past processes are presently in revision and
encompassing compensatory measures implemented to prevent many of the past performance
problems. The impact of the changes will be evaluated by future effectiveness reviews and
oversight activities.

Lack of clear expectations and standards: During the “why staircase” exercise, the Team
recognized the key or primary causal factor was a lack of clear expectations and standards by past
management. A detailed review of previous NQA audit and self-assessments since 1996
indicated that although many of the problems or issues were routinely identified in the reviews,
the Performance Improvement (PI) Organization® did not agree on the need to implement
corrective actions that would prevent these problems from recurring. The oversight and
assessment groups continued to report many of the same findings years after year. In response,
PI continued to make process changes in an attempt to improve performance. However, they did
not change the actual performance of the corrective action program or behaviors of the station
to prevent recurrence of the findings, leading to more repeat findings on the next assessment.

Misalignment of Organizational Standards: Interview comments with past and present
members of Pl and NQA clearly highlighted the fact that the oversight activities were assessing
to a substantially different set of standards. The oversight activities compared corrective action

program performance to a compliance-based standard while PI was managing the program to a
performance-based standard. These standards were very different.

A compliance-based standard holds the program accountable for essentially perfect performance.
If a small number of problems are noted during the assessment or audit, this is evidence of a

2 The title “the Performance Improvement Organization” is used generically in this report to mean the current
Performance Improvement Organization and the predecessor organizations; the Learning Organization and the
Quality Programs Organization.
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defacto problem in that area. An _exaxhple of the application of a compliance-based standard can
be observed in the area of apparent cause determination. If the oversight activity notes a small
number of apparent cause detenmnatlons that are in error, the finding is made that apparent cause
determinations are inaccurate. No attempt is made to present the finding in the context of how
many apparent cause determinations Were correct, or the degree of inaccuracy of the causal
factors. |

When questioned about the standardst several NQA auditors who had performed many of the
past audits stated that they con31dered it “appropriate for NQA to hold PI to higher standards”.
Their vision was that NQA should set high standards for the entire site. While nobody can argue
with this vision, it was clear that past EPI management was unable to construct a corrective action
process that could produce the error-free results required by the NQA standards

Complicating this picture were three z‘tddltlonal factors:

o External oversight activities (NR! ]NPO) gave the Davis Besse corrective action program
generally high marks (especially aﬁer the introduction of CREST).
|

¢ The NQA audits characterized the corrective action program as good overall even though the
audits continued to report the sam’e specific findings and deficiencies.

e Personnel who were not reportmg to Performance Improvement were actually performing
many of the corrective action activities that were criticized.

Interviews with NQA auditors mdlcated that they considered the corrective action program to be
“well run in general and functioning within acceptable standards” but they were concerned that
PI objected to the specific audit findings. These objections were fundamentally over the
appropriate standards to be used for eétabhshmg the audit criteria, which determined the findings.
At the core of this disagreement was tthe idea that NQA would audit to “higher standards” and PI
would manage the program to “more tealistic performance standards” which were in line with the
resources that were applied to the program.

In addition, PI was being challenged li)y station management to correct implementation errors
made by many personnel who were m:)t in the PI organization. PI made a number of process
changes that were intended to make the process simpler (e.g. CATs to CREST) or provide
additional information or guidance (e. 8 Condition Report Process Programmatic Guideline,
CREST Users Manual) on HOW to do the job. PI did (or could) not address the root cause of the
problem, which were the individual behaviors of the personnel in the line organization who were
actually making the day-to-day decisions for the corrective action process. Station management
was focused on production and had created a safety culture where safety-significant corrective
actions that were costly were too often deferred or cancelled. Process changes alone could not
correct this problem. This situation led to a cycle of implementation error — process change —
1mplementatxon error, which has been noted in the PR/CAP Report. A more fundamental change
in the safety culture of the entire line brgamzatlon was required to change this cycle.

Repetitive Nature of Adverse Condltlons A good example of the repetitive nature of these
findings can be seen in the Root Cause Analysis Report for Condition Report Program
Implementation Deficiencies (CR-2000-1584 dated 9/22/00). A Multi-Discipline Team was
chartered to investigate the root causes for the 2000 CORAC Audit findings. The Problem

|
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Statement noted, “Similar implementation deficiencies were noted during a 1999 CORAC
Audit.”

The Experience Review section of the 2000 CORAC Audit Root Cause Report identified similar
previous findings at Davis Besse including (in part):

“1994 Conger & Elsea, Inc. DBNPS Corrective Action Program Review:
e Major areas of concern were: ‘

1. The lack of required analytical techniques (cause evaluations such as apparent
cause/ CATPR

2. The lack of training of the evaluators for analyzing hardware, procedures and
personnel problems

3. The lack of follow up and evaluation of corrective actions
AR-99-CORAC-01-01:
s Insufficient change management to transition to the condition report process

1999 CR 1999-0310:

e Corrective action documents being closed without entering required trend
information into CATS

1999 INPO Report OR.2-1:

e Problems in monitoring and implementation of station initiatives and some corrective
actions are hindering management’s ability to address several long-standing
recurring issues in a timely and effective manner.”

The deficiencies identified in these reports included many (if not all) of the deficiencies on the
CAP Issues Matrix. The consequences of this event/condition were stated to be:

“Weaknesses in the areas of Condition Report evaluation, documentation, tracking and
coding could jeopardize the Station’s position relative to compliance with portions of 10
CFR 50 Appendix B, Quality Assurance Criteria for Nuclear Power Plants.”

Compensatory actions were taken and remedial actions were proposed. The tone of the audit
findings was a compliance-based comparison against DBNPS procedure requirements, guidance,
expectations and Industry Standards. Numerous audit findings were noted, many of which were
identical or similar to the issues in the PR CAP Report. The root causes identified for this report
were (in part):

1. “LTA Written Communications (Root Cause)
®  Omission of relevant information: The guidance for the CAP is not well defined...

e Vertical and lateral integration of procedures, guidelines and Business Plan
expectations”
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2. “LTA Change management in changing the corrective aclion program3 (Root Cause)
l - .
o Change related to training/retraining was not performed or not adequate

| ,
o Change related documents (tools) were not developed)”
3. “LTA Managerial Methods (Root Cause)

e Management expectations *évere not well identified: The guidance for CAP is not well
defined...” \ SRS e

4. “LTA Managerial methods (Coﬁtributing Factor)
e Management follow-up or i;nonitoring did not identify problems”

. . . i .A';T-f'?“.—..n‘-i'r‘:.s:-; S ddEevageene s1ofa0 Fhaol Ll wigeomog a2 e b ,_—.i.., S aes
The corrective action process issues ha;d been identified and analyzed for many years. Actions to
prevent recurrence were not effective li)ecause‘repeated audits and assessments continued to
determine the same findings on multiple occasions. .

PI management was managing to performance standards that were fundamentally different than
the standards used by the oversight activities to evaluate the program. PI was managing the
corrective action program as a management or action-tracking system while the oversight
activities were auditing and assessing the program to the higher standards of 10 CFR 50
Appendix B and INPO industry best practices. The misalignment of standards between the PI
organization and the oversight activities caused an inevitable performance deficit. Resource
loading and performance goals were set by PI, not the oversight activities, and inevitably
underestimated the amount of effort tﬁat would be required to meet the higher performance
standards set by NQA. !

Failure to Employ Human Error Re‘duction Techniques: It has been previously concluded
that the safety culture at Davis Besse did not place sufficient emphasis and priority on safe
operations’. Human performance error reduction techniques are well known in the nuclear
industry. These techniques include peler checking, independent or dual verification, pre-job
briefings, verbatim compliance with p{'ocedures etc. All of these techniques have been applied to
activities related to quality programs and processes, especially when associated with plant
operations or maintenance. However, employment of these techniques comes with an associated
cost and substantial additional effort. Human performance error reduction techniques were not
often used to improve the accuracy of Fhe corrective action process because the PI Organization
did not subscribe to the standards that were used for audits by the oversight activities.

Failure of the Organization to Reconcile Differences in Standards: There were several
previous attempts made by the PI Supérvisor and NQA to reconcile these standards. Several
meetings were held where PI and NQA stated their respective viewpoints and agreed to disagree
on the appropriate standards for performance assessment and process management. One
historical factor may have been the relative organizational position of the Manager of NQA who
was senior to the Supervisor of PI. Past Senior Managers (Directors) were not sufficiently
engaged to resolve the misalignment of these standards between their respective organizations.
The inevitable result was that the oversight and assessment activities continued to find the same

* When changing from PCAQ to CATs for tra‘cking
* CR-02-00891 Management Root Cause Analysis Report: “Less than adequate nuclear safety focus” root cause 6.1.1
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issues on repeated audits. They did not raise these issues to the proper management level for
correction until the 2000 NQA audit. The staff of both PI and NQA continued to disagree on the
appropriate standards and they set expectations that were fundamentally misaligned. The
inevitable result was a substantial deviation in corrective action program performance from the
oversight requirements.

3.2 CONCLUSIONS

The Team reached conclusions after completing each analysis technique. These conclusions
were generally reinforcing and mutually supporting.

3.2.1 Barrier Analysis Conclusions:

The barrier analysis concluded that the following barriers were relied upon for a properly
functioning corrective action program: PR CAP
o Condition Report Initiation

¢ Significance Determination

e (Causal Evaluation

e Corrective Action Implementation

e Oversight and Program Ownership

e CAP Infrastructure and Supporting Processes

Compensatory measures were put in place to strengthen several of these barriers.

3.2.2 Collective Significance Review Conclusions:

The implementation issues raised in the conditions reviewed in this analysis fall into the same
areas as the causal factors of CR 02-00891:

e Significance determination was not accurate. Significance determinations were biased to be
lower than appropriate.

e (Cause Determinations were not accurate.
e Corrective action implementation was not effective.

» Program oversight was not effective. Trending and performance indicators did not support
_ program oversight.

» CAP Infrastructure and supporting processes did not reflect industry best practices.

e Line management did not take effective action to identify these deficiencies, or to direct
prompt corrective action when the problems were identified.
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3.2.3 Events & Causal Factors Chart Conclusions:

|
|

The majority of the performance issues associated with the corrective action process were
identified prior to the discovery of the RPV head corrosion. The collective significance of the
individual issues were not recogm'zed;and consequently were not elevated to a high enough level
in the organization to obtain management support for corrective actions.

Oversight reports and NQA audits identified similar performance problems in the area of
corrective actions at Davis-Besse over a period of several years. Many of these problems were
not assigned appropriately serious significance categories and not promptly corrected. Some of
these conditions were subsequently identified as the cause of the RPV head corrosion.

There were a large number of organizational changes that occurred during the period of time
when RPV head degradation occurred. These changes included process changes, ownership
changes, and organizational realignments. A change analysis was conducted to consider the
effect of these changes. |

. ! |
3.2.4 Change Analysis (%onclusmns:

The implementation of major changes in the corrective action process and the FENOC common
process initiative impacted performance.

Poor control of FENOC common pro«lesses implementation in 2001 caused unrealistic project
milestones and ineffective conflict resolution methods. The corrective action process was one of
the first FENOC common processes. The three nuclear sites had difficulty agreeing to a robust
common process with the result that tige sites had to develop site-specific guidelines to address
the areas not included in the NOP-LP-2001 procedure. Davis-Besse’s guideline removed
existing “tools” and communicated ax{’ optional tone to the requirements residing in the
Guideline. These factors placed stresses on the corrective action program standards and provided
the DB staff with excuses/incentive for implementation inadequacies. ' ’
Davis Besse’s root cause analysis capability was adversely affected when the root cause team
was dispersed to the line organizations without increased monitoring of the use of the assigned
resource and the quality being produced.

The appropriate staffing levels depenc* on the stability of the vwor.léforce and the CAP' :
implementation standards. If the standards are raised, staffing will have to be increased to
provide adequate resources to the additional workload. ‘

3.2.5 PII® Failure Mode Analysis Conclusions:

The following causal factors were identified using the PII® Failure Mode Analysis Technique:
e Failure to comply with existing standards, requirements and procedures.
e Lack of clear management expectétions and standards.

e Lack of procedures that could be easily followed.
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Lack of commitment to program implementation

3.3 OVERALL CONCLUSIONS

The “why staircase” technique yielded the following additional insights into the analysis and
causal factors. ‘

Change management of the corrective action process has not been carefully controlled in the
past. Numerous changes in staffing, process, software and ownership have maintained a
constant state of flux.

Risk and consequences associated with change were not adequately assessed when revising
the corrective action process from the NG-NA-0702/Reference Guide/CATS system to the
NOP/Guideline/CREST system in 2001.

The conditions analyzed represented performance under an old process or under past
management. The process and management changes that had been made since the RPV head

degradation event have not been in place long enough to evaluate the impact of these
changes. A

Most of the specific adverse conditions that caused or contributed to the RPV head
degradation problem had been identified (i.e. condition reports prepared). However, the
station had not recognized the overall significance.

Various oversight groups had previously identified most of the corrective action process
problems. However, the Performance Improvement Organization had not recognized the
overall significance.

There was a substantial misalignment in standards between the oversight groups and the
Performance Improvement Organization. PI was managing the corrective action program as a
management or action-tracking system while the oversight activities were auditing and
assessing the program to the higher standards of 10 CFR 50 Appendix B and INPO industry
best practices. The misalignment of standards between the PI organization and the oversight
activities caused an inevitable performance deficit.

Prior to the RPV head degradation, their had been a universal emphasis of production over
safety at Davis Besse. This created an organizational environment where standards were not
communicated and management expectations were often unclear or conflicting. This
environment often left it to the workers to make the hard choices between making deadlines

and delivering product quality. Too often, the individual chose to make the deadline and
sacrifice quality.

The site-wide emphasis of production over safety was manifested in a lack of self-critical and
questioning attitudes within the Davis-Besse organization.

Past failures of Senior Management to convey clear expectations in support of the CAP,
establish appropriate standards of CAP performance, and align organizational goals within
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the Davis-Besse staff caused a loss of organizational commitment to the FENOC vision for
the corrective action process.

o Past failure of plant management to enforce standards by holding personnel accountable for
completing CAP activities in accordance with the expectations of the existing procedures.

s Although the Condition Report process provides an adequate framework for identifying and
correcting adverse conditions, the large number of implementation issues shows that the
infrastructure is not adequately matched to user needs to assure successful accomplishment of
the process at Davis-Besse. : T

These causes were further analyzed mto root and contributing causes as listed in sectlon 5 of this
report.

3.4 ROOT CAUSE AS'SESSMENT

The multiple data analysis techniques all converged on the same set of causal factors for a large
set of data. Although the words or emphasis may have been slightly different, the concepts were
essentially consistent. The Team synthesized several sets of causal factors and then conducted a
consensus-building meeting where all team members ultlmately endorsed the ﬁnal version of the
causal factors. ! Lo

The Team had some difficulty in resolving a single root cause. Some of the Team members
thought that the cultural issues of production over safety, lack of a self-critical questioning
attitude were the fundamental or root cause of the conditions. Their position was that people
made the errors and that the problem could not be corrected until the people who implemented
the corrective action process changed their attitudes and behaviors.

The other part of the Team thought that the root cause was a lack of management ahgnment and
consistency between the parts of the ﬁaws Besse site organization. Their position was that it was
this lack of agreement in standards and the resulting lack of communication of clear expectations
between the Senior Managers that led to the misalignment of priorities for corrective actions.

The primary causes could only be corrected by strong and effective leadership. Safety culture
changes slowly, but only in response to strong and credible leadership. Management alignment
can only occur if there is strong and credible leadership to cause the various directors to agree on
a common vision for Davis Besse. A er further analysis and discussion of these two pnmary
causal factors, it was agreed that both causal factors would be considered as the root causes of the
conditions.

The three contributing causes provided additional insight into the reasons why these conditions
occurred. They provide a context for the root causes and should also be the subject of corrective
actions to prevent recurrence. The root and contributing causes are listed in sectlon 5 of this

report. ;

|
|
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4.0 Experience Review

An Experience Review was performed using the CATS, CREST and INPO databases. A search
on various themes of inadequate/failed corrective action programs identified the following
related issues.

4.1 Davis-Besse

There are numerous (109) examples in CREST and CATS where inadequate implementation of
the corrective actions program was identified at various levels of the process including
recurrent events. Untimeliness, inadequate evaluation and ineffective corrective action were
frequent themes. These examples included the 71 CR’s referenced in the problem statement.
This was the impetus for generating this “collective significance” condition report.

4.2 Nuclear Industry

The search revealed several (10) repeat equipment failures that could have been prevented with
improved implementation of corrective actions. Although, none of the examples was directly
on point with the programmatic implementation failures being assessed in this review, the D. C.
Cook NRC Manual Chapter 0350 shutdown in 1998 had many parallels. The immediate
problem was that the ice condenser was discovered to have numerous hardware issues that were
undetected and unresolved. Although the corrective action program identified many of the
individual issues prior to the shutdown, the collective significance of the problems was not
understood. D. C. Cook personnel did not determine that the ice condenser was not able to
function as designed until identified by the NRC. The root cause assessment indicated that one
of the root causes was a lack of corrective action process effectiveness.

Although the D. C. Cook ice condenser problem is obviously very different than the Davis
Besse RPV head degradation, there are some similarities. Both events were significant
hardware failures of a safety-related SSC that caused the respective plants to shutdown under an
NRC confirmatory action letter (NRC Manual Chapter 0350). In both causes, the one of the
root causes of the event was a corrective action program that failed to focus attention on the
problem. The D. C. Cook corrective action problem areas included:

¢ Not identifying conditions adverse to quality
¢ Failure to implement corrective actions
e Ineffective corrective actions

e Marginal ability to track and trend conditions
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Many of these problems are 1dentxﬁed in the PR/CAP Report as requiring correction at Davis
Besse. The INPO “Principles for Effective Self-Assessment and Corrective Action Programs,”
December 1999, provides detailed gufdance regarding the elements of an industry-standard

corrective action program. The principles were not adequately implemented at Davis Besse.
|

|
4.3 Conclusions 3
i

The focus of this evaluation is on the fallure of the corrective action program to recognize that
there was a breakdown in 1mplementatnon and to remediate the concerns identified in the
problem statement. There was ample prior identification of these issues and this analysis
addresses the causes of the failure to ﬁ’:orrect them earlier. The corrective actions for this
condition report go farther than previous preventive actions, in that the root causes address
cultural and management expectation issues.
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5.0 Root Cause Determination

“A manager fails in the long run if he does not strive to produce people who can do his work
better than he has been doing it.”

Ralph Besse 1905-2002

The CR-02-00891 Management Root Cause Analysis for the RPV head degradation event
concluded that one of the root causes of the problem was inadequate implementation of the
corrective action program (CAP). This Root Cause Team was chartered to analyze why the
corrective action process has not been adequately implemented at Davis-Besse. Seventy-one
condition reports documenting CAP-related issues were considered by the Team.

The Team considered the facts, conclusions and causal factors identified by the previous
analyses and then asked the question:

What were the primary reasons or causes (under the control of management) of the
conditions that, if corrected, should have prevented the adverse conditions from recurring?

After a careful analysis of the data, the Team determined that the reasons for the CAP failures
were most appropriately characterized by two root causes. These root causes address both the
underlying cultural issues at the site and the management factors that fostered those cultural
issues.

5.1 Root Causes

1. Less than adequate Managerial Methods — site personnel exhibited insufficient
awareness of the impact of conditions on safety and reliability. The site-wide emphasis

of production over safety was manifested in a lack of self-critical and questioning
attitudes within the Davis-Besse organization. The majority of the actual performance
issues associated with the corrective action process (with a few exceptions) were identified
prior to the discovery of the RPV head corrosion. The collective significance of the
individual issues were not recognized and consequently were not elevated to a high enough
level in the organization to obtain management support for corrective actions.

* Oversight reports and NQA audits identified similar performance problems in the area
of corrective actions at Davis-Besse over a period of several years. Many of these
problems were not assigned appropriately serious significance categories and not
promptly corrected. Some of these conditions were subsequently identified as the cause
of the RPV head corrosion.

* Instances where CAP inadequacies were identified by internal and external sources were
not critically measured against industry norms nor appropriately questioned to identify
and correct the source of those discrepancies.
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2. Less than adequate Managerial Jlllethods — expectations regarding the Corrective Action
Program were not well defined or understood. Past failures of Senior Management to
convey clear expectations in support of the CAP, establisi appropriate standards of
CAP performance, and align organizational goals within the Davis-Besse staff caused
a loss of organizational commitment to the FENOC vision for the corrective action
process. The line organization directors and managers did not align their performance
standards consistent with the site CAP expectations. As a result, the resource loading and
planning functions were focused o{g achieving standards that were not sufficient to ensure
that the corrective action process vYas adéquately supported and implemented.

e The FENOC CAP process lacked commonality/consistency due to inadequate
commitment to common procegs initiatives. There have been four CAP common
process owners within the 2-ye:ar span of NOP-LP-2001.

 Alignment of expectations, standards and goals was not achieved, resulting in planning
and resource loading not being' commensurate with workload. Work management
strategies were consequently employed resulting in shortcuts, delays or reduced quality
of corrective action tasks.

e Lack of alignment between sites and among departments led to flexible standards and
disparate implementation of CAP activities. When weaknesses were identified, the
standards were not high enougf\ to ensure that successful corrective actions were
specified and implemented by the owners of the respective CR’s. "

¢ Management prioritization of CAP was low, resulting in deferral of funding for CREST
changes and lack of resources to remediate causal analysis deficiencies due to budgetary
constraints. No compensatory action was considered in lieu of these deferred corrective
actions. - ' ’

5.2 Contributing Causes

1. Less than adequate Managerial Methods — site personnel were not held accountable for
high quality implementation of m'anz facets of the Corrective Action Program. Past
failure of plant management to enforce standards by holding personnel accountable
for completing CAP activities in'accordance with the expectations of the existing
procedures. The implementation issues raised in the conditions reviewed in this analysis
fall into the same areas as the causal factors of CR 02-00891:

e Low Categorization of Conditions
e Less than Adequate Cause Determinations
e Less than Adequate Corrective Actions

e Less than Adequate Trending

Line management did not take effective action to identify these deficiencies, or to direct
prompt corrective action when the problems were identified.
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2. Less than adequate Written Communication — Program / Process Weakness Although
the Condition Report process provides an adequate framework for identifying and

correcting adverse conditions, the large number of implementation issues shows that
the infrastructure is not adequately matched to user needs to assure successful
accomplishment of the process at Davis-Besse. NOP-LP-2001 and the Condition Report
Guideline do not provide a comprehensive set of instructions on a user-specific basis.

¢ In order to use the procedures accurately and consistently, the user must be familiar with
the overall process and needs to extract the applicable activities from multiple
procedures, sections and attachments. A process flow chart of the procedures indicates
that the procedure design is not straightforward.

e As delineated in the PR CAP Report, the infrastructure does not reflect state-of-the-art
industry practices.

3. Less than adequate Change Management — Risk and consequences associated with
change were not adequately assessed when revising the corrective action process from
the NG-NA-0702/Reference Guide/CATS system to the NOP/Guideline/CREST system
in 2001. The implementation of major changes in the corrective action process and the
FENOC common process initiative impacted performance.

* Poor control of FENOC common processes implementation caused unrealistic project
milestones and ineffective conflict resolution methods. The corrective action process
was one of the first FENOC common processes. The three nuclear sites had difficulty
agreeing to a robust common process with the result that the sites had to develop site-
specific guidelines to address the areas not included in the NOP-LP-2001 procedure.
Davis-Besse’s guideline removed existing “tools” and communicated an optional tone
to the requirements residing in the Guideline. These factors placed stresses on the

corrective action program standards and provided the DB staff with excuses/incentive
for implementation inadequacies.

® Root causal analysis was adversely affected when the root cause teams were dispersed
to line organizations without increased monitoring of the use of the assigned resource
and the quality being produced.
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6.0 Extent of Condition

The 71 condition reports underlying tlllis Root Cause Analysis discuss failure to implement the
corrective action processes, weaknesses in the infrastructure that contribute to these problems
and the inability of the CAP owners (Quality Programs/Learning Organization) to resolve these
concerns. The causes identified in Section 5.0 could affect other administrative processes at
Davis-Besse. As delineated below, Davis-Besse is conducting reviews in accordance with the
Restart Readiness Plan to determine whether other hardware, functions, and programs have
been impacted by the causes that have led to the current shutdown.

The Davis-Besse Building Block Planks include reviews to assess the adequacy of systems,
organizations, and programs to support safe and reliable operatlon The Management and
Human Performance Excellence Plan includes a series of reviews of functional areas
(organizations). These reviews include checks of whether:

o there are clear lines of authority and responsibly within the organization;
o staffing levels and resources are sufficient to handle assigned responsibilities;
¢ individuals have a clear description of their assigned responsibilities;

¢ individuals satisfy regulatory requirements and commitments for certification, qualification,
and experience; |

e the training of individuals is currefpt;

e programs within the responsibi]it}} of the organization have an individual who is assigned as
the owner;

o there are effective methods for coxlnmunicating safety information within the organization;
¢ interfaces with other organization? are clearly defined;

e corrective actions and 1mprovements for the organization’s findings within the last two
years have been effective; |
o the organization has appropriate performance indicators or other goals and objectives; and
!
¢ the organization satisfies any othe:r applicable regulatory requirements and commitments.

The Program Compliance Plan provides for a series of program reviews. These reviews
determine whether:

o the interfaces with other programs or work groups are controlled;
¢ the program appropriately implcrqents operating experience;

e the program has an appropriate level of management involvement;
e the program has an owner who is properly qualified; and

e the roles and responsibilities for p‘rogram implementation are clearly defined and
appropriately implemented. |

| .
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As the primary issues of the CR 02-0-4884 evaluation were associated with Corrective Action
Program implementation, the causal factors and conclusions could potentially be applicable to
other stations and utilities. CAP program counterpart owners from the other FENOC sites were
included on this team to facilitate the experience transfer of the details and conclusions of this
review to other FENOC sites. A review of the CR databases for other FENOC sites did not
identify conditions where the level of management and cultural weaknesses similar to Davis-
Besse appeared to be present. FENOC is conducting a team review at Perry to look for extent
of condition issues, while a similar effort is planned at Beaver Valley, if necessary. As an
additional common process improvement effort, FENOC has created a central common process

organization to provide for improved control of common processes such as the Corrective
Action Program.
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7.0 Recomm#ended Correctlve
Actions

This section identifies corrective actions and actions to prevent recurrence of the problems, and
relates each of the root and contributing causes to the recommended corrective actions. The
recommended corrective actions are linked to the proposed Corrective Action Form (CAF)
numbers in CR 02-04884 for easy reference. The CAFs will implement the intent of the
recommendations after negotiation w1th the CAF owners. Numerous applicable corrective
actions are already being tracked throUgh CR 02-00891 and the Management and Human
Performance Improvement Plan (MHP]P) Recommended corrective actions for this condition
report are noted in Italics.

7.1 Corrective Actioano; Root Causes

There were two root and three contnbutmg causes identified in the condition report. Davis
Besse has already structured correctlvls actions in CR 02-00891 to correct the problems
associated with safety culture on a site-wide basis. Many of these corrective actions are also
contained in the MHPIP.

7.1.1 Root Cause #1 Cor'rectlve Actlons
Root cause #1: ‘L

1. Less than adequate Managerial ethods — site Qersotinel exhibited insufficient
awareness of the impact of conditions on safety and reliability: The site-wide emphasis of
production over safety was mamfested in a lack of self-critical and questlomng attitudes
within the Davis Besse orgaluzatlonI The majority of the actual performance issues
associated with the corrective action process (with a few exceptions) were identified prior to the
discovery of the RPVH corrosion. The collective significance of the individual issues was not
recognized and consequently was not elevated to a high enough level in the organization to
obtain management support for correc‘tive; actions.

Corrective Actions:

These actions address the following areas: establish clear standards and expectations in nuclear
and industrial safety; change management’s vision of success; and hold management
accountable for implementation of the new v1s1on

7.1.1.1 Establish clear nuclear and mdustrlal safety poI|C|es

The first step in implementing a change in safety culture is to establish and support clear and
unambiguous policies on nuclear and industrial safety at Davis Besse. The MHPIP Section 6.1
states that one of the stated objectives for improving safety culture at Davis-Besse is:

“Nuclear, radiological and peréonnel safety have the highest priority and take
precedence over other objectives, such as cost and production. Personnel feel free to
i S
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raise safety concerns without fear of retaliation and concerns are investigated and
resolved in a timely manner.”

Meeting these objectives will require aggressive cultural change to take place at Davis Besse.
New leadership that proactively establishes standards and expectations will foster this cultural
change. This change will be accomplished by:

CR-02-00891 CAF 75: Establish a FENOC-level policy emphasizing the station
industrial and nuclear safety philosophy. The policy should be incorporated into
procedures, guidelines, job descriptions and performance evaluations, as appropriate.
Policies and procedures should include both management and worker responsibility iit
providing a safe work environment, personal protective equipment, training (including
SCWE attributes) and working safely. [Note: The recommendation of the [00891]
Team does not advocate a particular form that the policy may take, and in fact, the old
“policy book' could be eliminated in favor of an approach that is better connected with
the Business Plan.]”

In order to ensure that the new FENOC industrial and nuclear safety policy is properly reflected
in the corrective action process, Performance Improvement should also:

Recommendation to be implemented by CAF 6: Incorporate revised nuclear safety
policies, as appropriate into the Business Plan, NOP-LP-2001 and sub-tier procedures,

guidelines, and reference documents; and include in the roles and responsibilities of the
Performance Improvement Manager and direct reports.

Recommendation to be implemented by CAF 8: Implement Corrective Action Program
Jocused criteria into revised nuclear safety focused management and supervisor
performance criteria. (The Performance Improvement Manager will provide proposed
criteria for consideration as tasked in CAF 7.)

Application of these new safety policies depends on a decision making process that considers
all risks. The MHPIP Section 6.3, addresses improvements in standards and decision-making,
and discusses the development of a FENOC Common Process to ensure safe decision-making.
This process is already under development as required by CAF 24 from CR 02-00891:

CR 02-00891 CAF 24: A standard process to ensure a safety oriented and methodical
approach to decision-making is under development. Applicable personnel will be
trained on the FENOC Decision-Making Model for improved safety focus and a
questioning attitude.

PI shall ensure that all CAP personnel who need training in this area will receive the
appropriate training.

Recommendation implemented by CAF 13: The Manager of Performance Improvement
(Pl) identifies PI personnel who require FENOC Decision-Making Model training and
ensure that they attend the training classes.

Recommendation implemented by CAF 14: Review the Decision-Making-Model for
potential impact on CAP training for station personnel who perform tasks related to the
evaluation and processing of condition reports (that are not in PI- e.g. CR Group
Coordinators).

The new decision-making process will be structured as stated in CAFs 62 and 83 of CR 02-
00891. The process will focus on two primary areas; an operational decision-making process
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that includes hazard analysis and risk assessment and 1mp1emeﬁiat10n of a FENOC common

process that defines the hierarchy of documents and invokes policies for use of operating
experience. CR 02-00891 contains CAFs 59, 62 and 83 that implement these requirements.

CR 02-00891 CAF 59: Develop and implement the FENOC Hierarchy of Documents
for Davis-Besse to ensure conélstent policies and standards for analyses of safety issues,
similar to other FENOC plants

The following items are to be (':onmdered from the MORT section on lack of hazard -
analysis: ;

i
1. Establish policy for the use of external information that is specific enough for the user
to understand the following expectations:

e When to seek the informatlon

e Where to seek the information ,

e How to determine the validity of the information

e When and how to obtain review / approval of i 1ts use _

e How to maintain tracking of the 1nformatlon for future updatmg and use. o
e When to incorporate the information into exnstmg station procedures.

2. Establish policy for internal operating experience information that will establish the
connection between the infondation and the applicable process or program.
CR02-00891 CAF 62: a. Estabilish the FENOC operational/decision-making process at
Davis-Besse including hazard analyses.

As it relates to the hazard anall)lsis the following is to be addressed:

1. Establish policy that provxdes the expectatlons for performmg hazard analysis,
including: k :
Definition of acceptable risk !

When to perform hazard anal))sis. The concept of not only performing hazard analysis
after the decision to make a change to the facility has been made but also performing
analysis at the point of initiatiOn for requesting a change (before the request is made).

Method for performing hazard ana1y31s not addressed i in IOCFRSO 59, 1ncludmg both
probability and consequence. .

Qualification requirements for preparer and reviewers of hazard analysis (outside
10CFR50.59) ' S : L

(Consider issuance of a FENO¢ policy.)

2. Establish the necessary guideiiheé or other implementing instruction for performing
the hazard analysis addressed in t the hazard analysis addressed in the policy. The
guidelines should provide examples of condltlonsllssues that warrant entry into hazard
analysis.

CR02-00891 CAF 83: Establish the FENOC decision-making process at Davis-Besse
including hazards analyses.

I
b
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As it relates to the hazard analysis the following is to be addressed:

1. Review station processes and procedures to determine if entry into hazard analysis
(including decision-making) is required.

2. Update processes and procedures determined to require performance of hazard
analysis to reference the applicable policy/guidelines for implementation. The guideline
should provide examples of issues that warrant entry into hazards analysis.

Performance Improvement will follow the new decision-making processes when they are
developed. In addition, PI will further improve the CAP procedures to incorporate these
decision-making processes into the CAP where appropriate.

Recommendation to be implemented by CAF 28: A problem solving and decision-
making process is under development as a common process, this is intended to provide
a safety oriented and methodical approach to decision making. Ensure that the new
decision-making process is integrated with the corrective action process.

Critical to effective methodical and conservative decision making is the committed exercise of
questioning attitudes and self-critical evaluation. Complex or numerous process variables can
increase administrative and training burdens and options, creating a narrow rule based
evaluation process rather than an open minded and probing resolution focus. A reduction of
some discretionary process variabilities will increase the importance and depth of evaluation of
lower level cause evaluations and will focus limited CR evaluation and corrective action
implementation resources to areas of highest impact and importance, increase the consistency
of problem evaluations, and encourage CR evaluators and owners to consider causes and
solutions beyond the obvious or superficial.

Recommendation implemented by CAF 23: Revise corrective action procedures to

replace the Basic Cause evaluation category with a more structured Apparent Cause
evaluation. Include more emphasis on the use of evaluative processes to arrive at
apparent cause determinations and Operating Experience and generic implication
reviews. (Under the new process, many of the current Apparent Cause assignments
would become “Fixes”).

Recommendation implemented by CAF 24: Provide clarification through case studies
that the significance coding of CRs is directed at the specific problem and its
consequences, not the individual classification of the process, system, component, or
structure. (The cause evaluation technique should be driven by the level of analysis
required to correctly identify the causes.)

Recommendation implemented by CAF 25: Adopt a tiered corrective action

classification approach. One category would be Preventive, a second category would
be Corrective Action, and a third category of Other actions such as OE/EFR/Rollover,
which are supportive to the causes but not corréctive in nature. Corrective Actions will
be prioritized and resourced on their own merit.

Changing the safety policies and culture is a task for all levels of management at Davis Besse.
These CAF's should ensure that the new vision of success is clearly established and personnel
are trained in proper nuclear and industrial safety policies.
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7.1.1.2 Change managemen:t’s vision of success:

The next step in the process is to change management’s vision in the area of nuclear safety.
These changes will be implemented by replacing some managers and retraining many others.
Extensive changes have already been made in the FENOC officers, directors and managers
responsible for Davis-Besse as required by the MHPIP. CR 02-00891 requires:

CR 02-00891 CAF 42: Extensive changes have been made in the officers, directors, and

. managers responsible for Davis-Besse, including establishment and appointment of a
new Chief Operating Officer léxecutive Vice President, and Vice President of
Oversight; changes in the site Vice President; and changes in each of the directors.
These new individuals bring outside experience and high safety standards.

Recommendation implemented by CAF 9; “Extensive changes were made in FENOC
officers, directors, and managérs responsible for Davis Besse as noted by 02-00891
CAF 42. This CAF is created to administratively document action taken for changes in
management providing an impetus for a change in culture and values especially relative
to the implementation of the Corzfgctii{e Action Program.”

A new Manager of Performance Improvement with plant and regulatory experience was
assigned in July 2002 to provide progf'am ownership and oversight. The Performance
Improvement organization has implemented a restructuring to reinforce program ownership
expectations. Compensatory augmentation was provided by outside mentors and corrective
action program experts to raise and reinforce standards of performance.

The new leadership shall be trained to etisuré that thé); share the FENOC vision of operational
excellence and nuclear safety. L S : o

Recommendation implemented by CAF 10: Leadership training will be revised to
include nuclear safety focus. Training includes Foundations Jfor Leadership that is one
of the initial supervisory training programs and Leadership in Action training that will
set standards on how the management team will be expected to conduct business.
Include conservative decision-_'?naking and self-critical thinking concepts.

After installing and training a new mahager for P, the new manager must communicate thhm |
the PI organization to ensure that chaﬂges in the new safety culture vision are being -
internalized. CR 02-00891 requires: E

CR 02-00891 CAF 95: The FENOC COO determined that 4-C's (Compliments,
Communications, Concerns, and Assessment) meetings are part of the change to
reinforce the site safety culture:. Formalize the meetings to meet on a periodic basis for
set period of time to allow personnel to discuss safety issues.

Recommendation implemented by CAF 11: Manager Performance Improvement meet
with Performance Improvement staff and CR Coordinators to communicate
expectations for CAP progranJ ownership actions and, departmental extensions of CAP
ownership plans. Ensure that eroper Jfeedback is received and understood.

These corrective actions should change the safety culture at Davis Besse if implemented as
expected. However, management must be held accountable for the change in safety culture.
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7.1.1.3 Hold management accountable for implementation

One of the reasons why corrective actions have failed in the past is that people were not held
accountable for implementation. CR 02-00891 recognized this potential problem and clearly
required accountability and feedback. Aligning management performance incentives with safe
operations promotes accountability. CR 02-00891 requires:

CR 02-00891 CAF 74: Management incentives should be realigned to place more
reward for safety and same operation of the station when the management positions
reside at the station (e.g. Site VP and below). The distribution should be consistent
among all site positions.

Recommendation to be implemented by CAF 7: Develop proposed performance
evaluation criteria for implementation of the Corrective Action Program by key station
management and supervisors. These criteria will be included as a subset of the overall
station management evaluation criteria.

Feedback on safety culture change occurs when management gets out in the plant and routinely
observes the conduct of plant activities. CR 02-00891 requires management to develop a
program to conduct frequent field observations. The Management Field Observation Program
has been implemented for increased management presence in the field. CR 02-00891
implemented a field monitoring program under CAFs 22 and 45.

CR 02-00891 CAF 22: Develop and implement a program for increased presence of
management in the field both during outages and during normal operations to improve
management oversight. Formalization of this program is intended to look for degraded
conditions, open opportunities for coaching, and enforcement of management
expectations. This Management Field Observation Program with weekly schedules is to
be similar to the programs established at Perry and Beaver Valley.

CR 02-00891 CAF 45: A Management Monitoring Process will be implemented to
monitor and trend the performance of specific management oversight activities taken on
an individual basis. This will demonstrate the level of involvement and nuclear safety
focus of individual managers.

PI will ensure that the results of these monitoring activities are captured in CRs.

Recommendation implemented by CAF 12: Assure that the scope of Management
Observations regularly includes the coverage of CAP activities. This can be
accomplished by adding a review of management observations to trending indicator
protocols.

Site-wide accountability for implementation of the nuclear safety policy and standards will be
ensured as required by CR 02-00891:

CR 02-00891 CAF 41: Management will ensure standards of excellence are
communicated, and monitoring will ensure these standards are upheld at all levels. This
entails management behaviors, first line supervisor behaviors, and individual worker
behaviors. These standards will not only focus on behaviors, but also on the
expectations for manager involvement in station activities.
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7.1.1.4 Verify effectivene5§ of the change in safety culture

Verification of effectiveness is needed to ensure that the planned corrective actions have
prevented recurrence of the problems The MHPIP has established an effectiveness verification
process using performance indicators and assessments to measure improvements in safety
culture. At the heart of this process is management monitoring of the change in culture.

ﬂ CR 02-00891 CAF 96: Perform periodic Safety Conscious Work Environment Survey
and Assessments (Effectiveness Reviews) based on criteria and attributes derived from
NRC policy and guidance. Review survey results and take actions where necessary to
reinforce the site safety.

The responsibility for site-wide change begms thh the md1v1dua1 but ultimately resides at the
senior management level. PI shall play an appropnate role in supporting the higher standards.
MHPIP Section 6.5 has established an action to improve the Corrective Action Review Board
(CARB) by enforcing higher standards for cause evaluations and corrective actions. This
requirement was also contained in CR 02-00891.

CR02-00891 CAF 49: The Correctrve Action Review Board (CARB), which reviews
select corrective action document evaluations, will be used to enforce higher standards
for cause evaluations and effectlve corrective action. This board will be chaired by the
Plant Manager or another dlrelctor level individual. Revise the CARB charter to indicate
that the Plant Manager or a DTrector level individual shall be the Chairman of the
CARB.

Peer checking provides resilient barriers to enlmurage ihorough analysrs and consrderatlon of
alternate viewpoints. The Corrective Action Process is constructed specifically to provide for
various peer checks (i.e. CR Coordmntors) PI shall implement peer checking into the CAP
requirements as a method of reducing human errors.

Recommendation nnplemente'd by CAF 20 Develop and zmplement standards and
expectations for a section-level Corrective Action Program advisor / subject matter
expert (e.g., CR Coordinator). Develop training and/or qualification requirements
consistent with the SAT process to support the above objective.

In addition, positive incentives will shape behavior as the line organization begins to perform to
the new standards. Performance Impl'ovement should consider the followmg recommended
corrective action. : : - -

Recommendation 1mplemente!d by CAF 46: Expand positive incentives in the form of
recognition and/or reward to kersonnel who perform CAP activities in an exemplary

manner. Include where possible in section or department level plans.

These corrective actions, if 1mp1emented properly, should significantly improve the site-wide
safety culture. Effective 1mplementat10n requrres a substant1a1 commxtment to change at all
levels of the organization. | S <

|
|

|
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7.1.2 Root Cause #2 Corrective Actions

Root Cause #2:

Less than adequate Managerial Method — expectations regarding the Corrective Action
Program were not well defined or understood: Past failures of Senior Management to

convey clear expectations in support of the CAP, establish appropriate standards of CAP *
performance, and align organizational goals within the Davis-Besse staff caused a loss of
organizational commitment to the FENOC vision for the corrective action process. The
line organization directors and managers did not align their performance standards consistent
with the site CAP expectations. As a result, the resource loading and planning functions were
focused on achieving standards that were not sufficient to ensure that the corrective action
process was adequately supported and implemented.

Corrective Actions: One of the stated objectives of section 6.2 in the MHPIP is to address
initiatives to improve management performance:

“Managers are experienced, have high safety standards and are involved in directing and
overseeing plant activities.”

The corrective actions to prevent recurrence of this problem are:
e Set the standards and expectations
e Communicate the standards and expectations
* Plan and support the standards and expectations

e Monitor effectiveness

7.1.2.1 Set the standards and expectations

The MHPIP Section 6.3 addresses actions to make improvements in standards and in decision-
making. The stated objective is that:

“Decision-making and technical standards have a nuclear safety focus, have technical
rigor, account for operating experience and seek to correct problems rather than
justifying acceptance of the problems.”

Actions are being taken to resolve these issues and to insure that personnel are provided with
technical standards and the proper decision-making. These include:

FENOC will establish written technical expectations for its technical staff to improve the safety
culture. For example, the Engineering Department has issued expectations for its technical
staff, including expectations for Nuclear Safety, Rigor, Compliance and Ownership. Data from
the CAP review groups and observation programs will be used to monitor effectiveness of these
standards. As stated previously, CR 02-00891 requires:

CR 02-00891 CAF 75: Establish a FENOC-level policy emphasizing the station
industrial and nuclear safety philosophy. The policy should be incorporated into
procedures, guidelines, job descriptions and performance evaluations, as appropriate.
Policies and procedures should include both management and worker responsibility in
providing a safe work environment, personal protective equipment, training (including
SCWE attributes) and working safely.
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PI will ensure that the new standards and policies are internalized by all personnel and are
incorporated in the corrective action process. :

Recommendation imglemente& by CAF 26: Establish a common set of standards for
management personnel that will stress the need for management to communicate the
proper safety values and expectations for their personnel and to personally observe and
measure their performance. Ensure that these standards are applied to the
Performance Improvement Organization and are appropriately reflected in a
Corrective Action Expectation.[s Manual.

Once the new standards and policies h:aVe been established, the next step is to ensure that
management internalizes the new standards and policies. CR 02-00891 requires an evaluation
of current management to ensure alignment.
CR 02-00891 CAF 105: Complete an evaluation of the current Directors and Managers
to ensure adequate alignment v:vith emphasis on 1) Safety, 2) People, and 3) Reliability
prior to restart. -

PI will monitor this site-wide alignment process to ensure that each department is ready to
support the new standards and expectglltion_s in regards to the CAP.

Recommendation implemented by CAF 30: While the Performance Improvement
organization provides resources for program administration and programmatic
oversight; responsibility for implementation of the Corrective Action Program rests first
with the line supervisors and managers. The Senior Management Team will complete
an evaluation of current direc. ors and managers to ensure adequate alignment prior to
restart. In addition, each department will rebaseline its standards and expectations
prior to restart. The Senior Management Team will define the site CAP elements and
expectations, and assure depari'tment alignment through the aforementioned evaluation
process. *

PI will also ensure that the CAP roles'and expectations are clearly defined by procedures. This
will bring the alignment process to the personnel who must implement the corrective action
process. I S ‘

Recommendation implemente(li by CAF 19: Define the position roles and
responsibilities of (sic)—Sectior[z CR Coordinators within the Corrective Action Program
(CAP) process. Include an in-line review of Section CR’s and provide guidance to
minimize conflicting production priorities.

Recommendation implemented by CAF 20: Develop and implement standards and
expectations for a Section level (Manager direct report) Corrective Action Program
advisor / subject matter exper{ (e.g. CR Coordinator). Develop training and/or
qualification requirements consistent with the SAT process to support the above
objective. |

Recommendation implemented by CAF 21: Modify CREST to recognize the CR
Coordinator. ;

Recommendation implemented by CAF 31: For all Depts not assigned a CR'
Coordinator, PI work with those sections to develop their commitment to the CAP. For
those sections determine and implement those CAP improvement actions/resource
commitments that are needed to achieve CAP program goals for their Section.
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One of the primary problems has been the misalignment in standards between NQA and PI.
This misalignment has been the cause of a series of audit findings that have not been adequately
corrected. It is imperative that NQA and PI agree on realistic and executable standards for the
corrective action process prior to the next NQA audit.

Recommendation implemented by CAF 22: NQA has shifted to a Continuous

Assessment Process method of providing station and program oversight. Develop a
code of conduct for interface with NQA to ensure that PI fully understands oversight
standards and that oversight is provided with insight as to CAP areas of vulnerability
and/or oversight need. Work with NQA to set high and achievable performance
standards. Seek to align the standards with the FENOC vision of operational
excellence.

These corrective actions should ensure that the right standards and expectations are established
at Davis Besse.

7.1.2.2 Communicate the standards and expectations

Once established, the new standards and expectations must be communicated to the personnel
who actually implement the corrective action process. These are the personnel in the line
organization who originate, evaluate and analyze CRs. Management will ensure that the new
standards are upheld for the site. CR 02-00891 requires:

CR 02-00891 CAF 44: Management will ensure standards of excellence are
communicated, and monitoring will ensure these standards are upheld at all levels. This
entails management behaviors, first line supervisor behaviors, and individual worker
behaviors. These standards will not only focus on behaviors, but also on the
expectations for manager involvement in station activities.

PI will ensure that the new standards and expectations for corrective actions are effectively
communicated to all personnel involved in the corrective action process.

Recommendation implemented by CAF 27: Develop a corrective action performance
expectations manual.

Recommendation implemented by CAF 32: Facilitate the development of corrective
action program implementation improvement plans and efforts within individual line
organizations working through the respective CR Coordinators.

These corrective actions should ensure that all personnel who are involved in the CAP would
understand the new standards and expectations. This should align the organization such that all
personnel understand the common goals and standards.

7.1.2.3 Plan and support the standards and expectations

Once the new standards are communicated, they must be internalized by the organization. This
requires that each individual commit to achieving the goal by planning for success. CR 02-
00891 requires the following site-wide action.

CR 02-00891 CAFs 108 through 112: Rebaseline Standards and Expectations in the
[108 Plant/Station Department; 109 Quality Assurance Department; 110 Work
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Management Department; 11 1 Support Services Department; 112 Nuclear Engineering
Department] and issue policies/handbook stating the standards/expectations with

emphasis on lessons learned from this root cause evaluation.

PI shall support this effort by implemnlnting the following corrective actions designed to ensure
effective planning and resource allocation.

Recommendation implementec'i by CAFs 52 through 63: Each section must reconsider

it’s own commitment to the CAP. Each Section shall determine and implement those
CAP improvement actions/resé)urce commitments that are needed to achieve CAP
program goals for their Section. Performance Improvement will work with each section
Manager and section CR Group Coordinator to provide recommended improvement
actions and support communications, briefings and other CAP improvement related

needs.
|

Recommendation implemented by CAF 33: Match station-wide CAP programmatic
requirements and processing needs to baseline staffing and resources to support CAP
station responsibilities and to control normal CR evaluation and corrective action
throughput. Alignment should include both line organizations (especially the role of the
CR Coordinators) as well as the PI staff Organization. Include this resourcing
evaluation in section level CAP improvement plans. Provide additional resources
above the baseline to support the program changes specified in the CAP improvement
plan, and to address the significant backlog/surge activities caused by current events at
Davis-Besse. |

Planning for success is crucial to the effective implementation of the corrective actions.
Planning includes resource allocation, scheduling and goal setting. Once the goals have been”
agreed upon by all stakeholders and established, they should be implemented with adequate
planning to ensure success. ’ . ‘

[

|
7.1.2.4 Monitor effectiveneés

Monitoring the effectiveness of the plans provides the feedback required for effective
implementation. CR 02-00891 requires: '
CR 02-00891 CAF 45: A Maﬁagement Monitoring Process will be implemented to
monitor and trend the performance of specific management oversight activities taken on

an individual basis. This will :demonstrate the level of involvement and nuclear safety
focus of individual managers.

|
|
|
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7.2 Corrective Actions for Contributing Causes
Contributing Cause #1:

Less than adequate Managerial Methods — site personnel were not held accountable for high
quality implementation of many facets of the Corrective Action Program: Past failure of

plant management to enforce standards by holding personnel accountable for completing
CAP activities in accordance with the expectations of the existing procedures. The
implementation issues raised in the conditions reviewed in this analysis fall into the same areas
as the causal factors of CR 02-00891:

¢ Low Categorization of Conditions

¢ Less than Adequate Cause Determinations
e Less than Adequate Corrective Actions

¢ Less than Adequate Trending

Line management did not take effective action to identify these deficiencies, or direct prompt
corrective action when the problems were identified.

7.2.1 Contributing Cause #1 Corrective Actions

Holding personnel accountable for following procedures and meeting standards is an important
corrective action. As part of the comprehensive Management & Human Performance
Improvement Plan, FENOC is acting to improve procedure compliance. Section 6.5 of the Plan
has the following objective for programs, corrective action and procedure adherence:

“Programs comply with NRC regulations, incorporate applicable operating experience,
and are effectively implemented. Adverse conditions (including adverse trends) are
promptly identified and documented. The root causes of significant conditions adverse
to quality are identified, actions are taken to preclude recurrence of the conditions, and
the preventive actions are effective. Personnel comply with procedures as written, or
obtain proper revisions as needed.”

Site management has taken a number of actions to reinforce procedural compliance and
accountability. One of the actions required by CR 02-00891 is:

CR 02-00891 CAF 103: Revise the Morning Management Communications and
Teamwork Meeting agenda to regularly discuss procedural compliance at the MCTM
meetings.

Performance Improvement should take the following action to ensure personnel are aware of
FENOC’s standards for procedure compliance, and that management ensures that these
standards are met.

Recommendation implemented by CAF 35: The need for procedure compliance will be
discussed regularly at the morning meetings of managers. The MTCM is a natural
Jorum for the discussion of expectations that are not being met. Performance
Improvement representatives provide feedback to the station as appropriate. PI develop
the CAP communication plan to provide programmatic communications and feedback
to support the above objective.
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Accountability is enforced through m%nagement observation of at:tivities. CR 02-00891
requires station management to become proactive in monitoring site-wide procedural
compliance. |

CR02-00891 CAF 22: Develo;L and implement a program for increased presence of
management in the field both during outages and during normal operations to improve
management oversight. Formalllization of this program is intended to look for degraded
conditions, open opportunities for coaching, and enforcement of management
expectations. This Management Field Observation Program with weekly schedules is to
be similar to the programs established at Perry and Beaver Valley.

CR02-00891 CAF 45: A Management Monitoring Process will be implemented to
monitor and trend the performance of specific management oversight activities taken on
an individual basis. This will demonstrate the level of involvement and nuclear safety
focus of individual managers: - . N -

CR 02-00891 also requires a site-wide review of the program scope and compliance by outside
consultants. o T i oo A -

CR 02-00891 CAF 47: The PrLgram Compliance Plan includes a detailed review of the
Corrective Action Program by outside consultants. The Program Compliance Review
includes a detailed latent issues review of the CAP. Complete program review and
implement changes as approved by the DB Senior Management Team.

The PR/CAP Review was completed lfmder the requirements of the Program Compliance Plan.
This CR (CR 02-04884) was generateg in response to the Program Compliance Review.
Performance Improvement will monitor procedural compliance by establishing performance
indicators to measure and trend this area.

Recommendation implemented by CAF 36: FENOC will use performance indicators to
measure improvements in procedure compliance. This will be accomplished by tracking
CRs written for failure to follow procedures. Performance in the area of procedure
compliance will also be measired through assessments from Quality Assurance audits
and surveillances. Davis Besse will also perform semiannual evaluations using the
human performance evaluatioh system (HPES) techniques to determine the causes of
procedure noncompliance and to develop actions to improve performance. Performance
Improvement ensure that the corrective action self-assessment program reflects
requirement for human petfor}nar‘zce evaluations of procedure non-compliance events to
support the above objective.
Personnel need to be knowledgeable of procedural and program requirements in ordertobe
successful in their implementation. Familiarization and training provide the entry-level
requirements for establishing and mee{suring minimum proficiency. Supervisory instruction
and mentoring provide a method for reinforcing desirable behavior and correcting undesirable
or incorrect behavior. Supervisor knowledge of procedural and program requirements is an
essential cornerstone of this effort. Performance Improvement should invest heavily in the
training of staff and line personnel wﬁo use the corrective action process.

Recommendation implemented by CAF 37: Establish standards and training for
personnel involved with the cdrrective action process. Conduct a needs analysis for
training requirements to suppfrt the Performance Improvement Staff, CR Coordinators
and other personnel who are ‘equired to implement the corrective action process.
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Establish standards and training programs to address the needs analysis both for initial
and continuing proficiency in the use of the corrective action process.

Recommendation implemented by CAF 38: Include follow-on Case Study training in
Performance Improvement communications plan objectives and as identified in the CAP
training needs analysis to reinforce standards and expectations for procedure
compliance, the need for work-practice rigor, and the potential consequences of a
Sailure to do so.

Recommendation implemented by CAF 15: Conduct case study training for Condition
Report (CR) Coordinators and for managers to communicate the results of this (CR 02-
04884 and 02-04885) root cause analysis.

Recommendation implemented by CAF 16: Establish Case Study training in the
ongoing training criteria to discuss standards and expectations, standards of conduct
and CR content for CR Coordinators, evaluators, supervisors and managers.

Recommendation implemented by CAF 34: The Performance Improvement
organization staff should receive appropriate direction and instruction on the use of the
FENOC Procedure Change Process and the Commitment Tracking Database (T ERMS).

(Failure to properly follow the Procedure Change Process was the basic cause of CR-
02-048835).

Recommendation implemented by CAF 43: Include communications and briefings into
the CAP communications plan (7.2.1.a.ii.(1)), to discuss the errors found occurring in
processing issues through the CAP. Briefings should provide a mechanism for user
Jeedback to discuss their challenges and problems with the system.

Feedback to CR originators provides an opportunity for the originator to confirm that the
correct issue was addressed and resolved, as well as providing information to the originator for
the understanding of conditions adverse to quality. Feedback to evaluators for root cause
evaluations is provided directly in the Corrective Action Review Board (CARB). The
importance of this key activity was acknowledged in CR 02-00891, which requires:

CR 02-00891 CAF 49: The CARB, which reviews select corrective action document
evaluations, will be used to enforce higher standards for cause evaluations and effective
corrective action. This board will be chaired by the Plant Manager or another director
level individual. Revise the CARB charter to indicate that the Plant Manager or a
Director level individual shall be the Chairman of the CARB.

Robust performance indicators that accurately characterize the performance of the corrective
action process site-wide should augment this effort. Performance Improvement should
implement the following recommendation.

Recommendation implemented by CAF 44: Provide a method (weekly performance

indicators) for ongoing periodic management monitoring of the results of effectiveness
reviews.

The results of the performance indicators should be communicated throughout the organization.
CR reviewing organizations and individuals such as CR Coordinators, the MRB, Condition
Owner, and CARB should provide feedback, both positive and negative, to the individuals
whose work is being critiqued. Performance Improvement should also augment these present
efforts by clarifying the role of the CR Coordinator:
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Recommendation 1mplementetd by CAF 39: Modify NOP—LP-ZOOI (or CRES]) to direct
that if CR initiators are avazlable that they be provided the opportunity to receive
Jfeedback upon CR evaluation approval of actions taken relative to the CR, which they
initiated.

i

Recommendation 1mn1emented by CAF 40: Include in CR Coordinator responsibilities

direction to provide feedback 1 To evaluators within their respective orgamzatzons

When taken in aggregate, these actlor}s should effectively promote site-wide accountability for :

correct action procedural compliance.

Within contributing cause #1, there were four conditions that were previously 1dent1ﬁed by CR
02-00891 as root causes for the RPV head degradation. Corrective actions should be
implemented to ensure these problem% do not recur.

] EASLOGT U TAN N Ln s e ne 2t ¥ wd b LR e ¥ R aUBRANY ba oo s il ioik

Corrective Actions for Improper Categorization of Condition Reports:

Mechanistic classification and evaluation of conditions has eroded the questioning attitude and

self-critical thinking applied to some CR’s Some SCAQs are over classified in order to
achieve extent of condition or collective SIgmﬁcance, when the condition does not warrant a
rigorous root cause. Conversely, some NCAQs were historically under classified to provide
flexibility in the resolution of conditions. Corrective actions are often classified as
enhancements to facilitate acceptance and ease extension approvals. In order to facilitate and
reinforce application of critical questlomng while discouraging superficial analyses and
channeled thinking, resource expendltures should be refocused to the issues of greatest
importance or risk significance. CR 0’2 -00891 requires:

CR 02-00891 CAF 50: Review and revise, as necessary, the criteria for CR
categorization of repeat equipfnent failures to ensure they are appropriately categorized
and utilized by station personql These criteria should be sufficient to elevate repeat
Condition Adverse to Quality (CAQ) failure CRs to a Significant Condition Adverse to
Quality (SCAQ) categonzatloﬁ which requires utilizing of a higher evaluatlon method.
Repeat conditions are to be treated as SCAQs.

Concurrently with the 1mp1ementatlo:{ of this CAF, a review should be conducted of long- |

standing unresolved issues. This is p esently required under CR 02-00891:

CR 02-00891 CAF 51: Rewe\if open existing long-standing/recurring issues for
potential nuclear safety-related concerns and initiate SCAQ CRs for each issue
identified. If any SCAQ issues are discovered, use root cause evaluation techniques to
obtain resolution of the i issues.

CR02-00891 CAF 78: Prov1de periodic assessments of the CR categonzatlon and CR
evaluation methods assigned to determine if the site is categorizing conditions
appropriately. Minimal numbers of basic and root causes could be indicators of
inappropriate standards. Develop Performance Indlcators to trend data.

Performance Improvement should 1mp1ement these CAFs as stated to ensure that past problems
of low CR significance characterization is eliminated. In addition, PI should also continue to
emphasize accurate significance classification at MRB.

|
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Recommendation implemented by CAF 41: Emphasize in the NOP, managers’ and
supervisors’ responsibility to be adequately prepared to discuss their CR’s at the MRB
such that accurate categories and due dates can be assigned.

Significance determination (categorization) has been often linked in the past to the desired
commitment of resources required to conduct generic implication evaluations or cause
determinations. The categorization of CRs should be conducted exclusively on the risk or
safety significance of the adverse condition. PI should consider changing the requirements for
conducting a generic implication review to preclude misclassification of significance
determinations.

Recommendation implemented by CAF 42 / CR02-00891 CAF 80: Revise NOP-LP-

2001 and the CAP Guideline to require a generic implication review Jor basic cause
(until eliminated) analyses, and provide appropriate generic implication requirements
Jor the upgraded apparent cause technique.

Corrective Actions for Less than Adequate Cause Analysis:

The key element in these changes is to ensure that causal determinations are conducted
correctly and appropriately. A causal determination that shortcuts the process and arrives at an
incorrect solution is detrimental to the corrective action program. It is better to omit a causal
factor determination than to abbreviate the process and arrive at a misleading answer, as has

been the case in the past. By eliminating basic cause determinations, the following alignment
should be achieved:

* SCAQs should require a root cause determination and corrective actions to prevent
recurrence,

* CAQs should require a more robust apparent cause determination and actions to correct the
adverse condition.

* NCAQs should not require causal determination and may be corrected as appropriate.

Basic cause determinations are recommended for elimination under this proposed alignment.
Apparent cause determinations are conducted in a more structured and robust manner to ensure
the quality of the apparent cause. Additional communication and training shall reinforce self
critical and questioning attitude behaviors on a site-wide level as required by CR 02-00891.

CR02-00891 CAF 49: The Corrective Action Review Board (CARB), which reviews
select corrective action document evaluations, will be used to enforce higher standards
for cause evaluations and effective corrective action. This board will be chaired by the
Plant Manager or another director level individual. Revise the CARB charter to indicate

that the Plant Manager or a Director level individual shall be the Chairman of the
CARB.

CR 02-00891 CAF 53: Define and implement training requirements necessary for cause
evaluations, especially for equipment analysis.

CR 02-00891 CAF 82: Define and implement training on evaluation (basic and apparent
cause evaluation) techniques associated with equipment problem analysis to heighten
expertise in this analysis area.
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CR 02-00891 CAF 85: Prov1de specific training (such as To6t cause training,
effectiveness reviews) for CARB members.

CR 02-00891 CAF 99: Develop and implement apparent cause training. (Suggestion is
a one or two day problem solvmg class.) Obtain upper management approval of
curriculum. Perform training for all personnel that perform apparent cause evaluations.
(Personnel that have completed root cause tralmng should be exempted )

. These corrective actions are extensive and should prevent recurrence of the causal
determination problems if implemented effectively. Performance Improvement should augment
these corrective actions by implementing the following CAFs:

Recommendation nnplemented by CAF 17: Conduct root cause training for
CARB/CARG members, CR C?ordmators and additional personnel as determined by
the results of a needs analysis. Complete incumbent qualification and experience
reviews for cause evaluators, CR Coordinators, and additional personnel and
remediate as identified through the CAP Training Needs Analysis.

Recommendation 1mplementel1 by CAF 18: Verify CARG (compensatory measure)
charter addresses training and qualification requirements for CARG members.

In addition to the actions above, there are several other corrective actions required under CR
02-00891 that should remediate the problems with causal determinations. Several of these
actions may require specific changes fo the CAP procedures.

CR02-00891 CAF 101: Prov1de root cause evaluatlon teams with a formal charter of
expectations. [ »

CR02-00891 CAF 52: Requml, the use of formal cause determmatlon techmques for root
and basic cause evaluations to'ensure analytical rigor is applied to the analysis (i.e.,
revise CAP Guideline). A tlered approach to the number and type of techniques applied
should be considered. |

CR 02-00891 CAF 81: Devell)p and Vir‘nple‘ment a fotxﬁal systematic approach for
collective significance reviews. ’

Performance Improvement shall implement these actions as stated.

Monitoring the site-wide improvement in causal factor determination shall be conducted as
prescribed under CR 02-00891. B

CR 02-00891 CAF 54: Provide/proceduralize periodic independent reviews and self-
assessments of apparent causefevaluations, and recommend changes as appropriate, to
provide assurance of the quality of these evaluations.

These actions should prevent recurrenice of inaccurate causal factors determmatlons in the
future. l :

Corrective Actions for Less than Adequate Correctlve Actions:

One of the key problems identified in CR 02- 00891 was ineffective corrective action. The
‘earlier sections of this report have identified site-wide CAP corrective actions that will establish
adequate safety policies and implement a conservative decision-making process. Formulation
of effective corrective action requires an understanding of the specific problem and the CAP

[
Root Cause Analysis Report CR02-04884/5 Page 57




process. The current system of multiple corrective action categories has proved to be confusing
to the personnel in the line organization who must assign CAFs. The categorization of
corrective actions should be simplified to promote consistency. Performance Improvement
should:

Recommendation implemented by CAF 25: Adopt a tiered corrective action

classification approach. One category would be Preventive, a second category would
be Corrective Action, and a third category of Other actions such as OE/EFR/Rollover,
which are supportive to the causes but not corrective in nature. Corrective Actions will
be prioritized and resourced on their own merit.

CR 02-00891 CAF 56: Revise the CAP Guideline to require the use of the Safety
Precedence Sequence (Step 6 of Root Cause Analyses Reference Guide/Attachment 13
of D-B Condition Report Process Guideline) for root cause and basic cause analyses.
(until replaced by improved apparent cause evaluations). This step shall require the
Safety Precedence Sequence for each corrective action.

Formulation of effective corrective action ultimately depends on the understanding of the nature
of the failure. Critical thinking and a questioning attitude foster the formulation and
implementation of effective corrective action. Safety culture is also a key component to this
area. These problems are addressed in other parts of this section.

Corrective Actions for Less than Adequate Trending:

Trending adverse conditions provides management with key performance indicators that can
identify significant conditions adverse to quality as they develop. In the past, trending has been
relatively ineffective. CR 02-00891 requires a robust trending program that will highlight
problems as they develop rather than waiting until they are self-revealed.

CR 02-00891 CAF 57: Develop and implement a site wide equipment trending
program. This program should define what is to be trended periodically (e.g. vendor,
failure mode, failure mechanism, environmental, material issues).

CR 02-00891 CAF 97: Review the Equipment Trending Program with emphasis on
identifying repeat issues for elevating CR categorization/evaluation level or initiation of
CRs when adverse trends are identified.

CR 02-00891 CAF 58: Revise the trending program to require performance of trending
of issues that occur only during outages. (e.g. boric acid found on reactor head in
10RFO, 11RFO and 12RFO) to provide management with an understanding of on-going
outage related issues.

Performance Improvement will implement these CAFs and should augment the site-wide
trending effort by implementing the following additional corrective actions:

Recommendation implemented by CAF 45: Revise the performance indicators for the
CAP and CARB performance based on comparison to other facility programs. Select
performance indicators for the CAP that accurately reflect performance at the
Department level.

These corrective actions should prevent recurrence of the trending problems identified in CR
02-00891 and the PR/CAP Report.
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7.2.2 Contributing Cause #2 Corrective AcinnS'

1

Less than adequate Written Commut!u'cation — Program Process Weakness: Although the
Condition Report process provides an adequate framework for identifying and correcting
adverse conditions, the large number of implementation issues shows that the
infrastructure is not adequately ma;tched to user needs to assure successful
accomplishment of the process at Davis-Besse. NOP-LP-2001 and the Condition Report
Guideline do not provide a comprehe{’lsive set of instructions on a user-specific basis.

Corrective Actions:

The CR 02-00891 Management and Human Performance Root Cause Report and the PR/CAP
Report provide a number of directed Ac;:hanges to the written CAP procedures. CR 02-04885
addressed most of these specific procedure changes and will not be repeated here. In order to
ensure that the changes made to the CAP procedures are in accordance with best practices and
industry standards, the following cor'rle‘c'tiveb_ act_ions were directed by CR 02-00891.

CR 02-00891 CAF 47: The Program Compliance Plan includes a detailed review of the
Corrective Action Program by outside consultants. The Program Compliance Review
includes a detailed latent issues review of the CAP. Complete program review and
implement changes as approv?d by the DB Senior Management Team.

CR 02-00891 CAF 63: a. Review, benchmark and revise the NOP and Corrective
Action Program Guideline against industry standards.
, : .

Performance Improvement will implement these CAFs and augment the corrective actions by
implementing the following recommendations. -

Recommendation implemented by CAF 29: The PR/CAP provided a level of
comparison to requirements a:nd written INPO industry program characteristics.
Additionally, the evaluation of CR 02-04885 provided an administrative comparison
against CAP procedures ﬁomftwo other stations. Follow up with a complete
benchmarking of both CAP to reinforce the CAP Restart Improvement Plan activities
and to assist with the transition from CREST to SAP.

‘Recommendation implementeid by CAF 47: In conjunction with NOP and Guideline
changes required by CR 02-04885 and this CR (02-04884), provide logical groupings of

user-specific instructions to fll;q extent practicable.

These corrective actions, when taken together with the CAFs in CR 02-04885 should prevent
recurrence of the problems by implementing an industry standard CAP program.
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7.2.3 Contributing Cause #3 Corrective Actions

Less than adequate Change Management: Risk and consequences associated with change
were not adequately assessed when revising the corrective action process from the NG-
NA-0702/Reference Guide/CATS system to the NOP/Guideline/CREST system in 2001.
The implementation of major changes in the corrective action process and the FENOC common
process initiative impacted performance.

Corrective Actions:

The effect of frequent multiple changes on the CAP was a contributing cause of the adverse
conditions cited in CR 02-00891 and the RP/CAP report. Change management of the CAP was
not adequately executed in the past. In order to prevent this problem from recurring the
following corrective actions should be considered.

Recommendation implemented by CAF 48: Develop a FENOC policy and

implementing instructions to guide the organization through changes to the Common
Process. The policy should stress management’s commitment to Common Processes
and address defined methods for timely change management and issue resolution,
especially with respect to areas where consensus is not achieved between the FENOC
sites. Additionally, for significant changes, dedicated staff resources should be
assigned for the team reporting to the Common Process sponsor, and not as collateral
duty assignments.

Recommendation implemented by CAF 49: Require the common process owner to
submit and the Process Steering Committee to approve a change management plan for

implementation of common processes identifying the impact on of changes on individual
station commitments, processing and staffing needs and other resources.

Recommendation implemented by CAF 50: Provide an interfacing note to remind
procedure owners to review for Change Management Plan needs that conform to

existing site policies to be included in the procedure change package for significant
changes.

When taken in conjunction with changes in the safety culture, CAP procedures and alignment
of standards and expectations, the management of these sweeping changes becomes even more
significant. The introduction of SAP to replace CREST in addition to the required changes
currently being directed or recommended makes proper change management one of the key
determining factors for future success.
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¢ SER 4-02, Recurring events: Electncal workers severely m]ured while performing
maintenance on medium-voltage switchgear (4-kv to 13kv)

¢ SER 4-97, Incorrect use of emergency operating procedures durmg a potent1a1
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¢ SER 8-97, Switchyard circuit breaker failure results in motormg main generator
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Personnel contacted:

A total of 27 personnel involved with the CAP process were interviewed for this root cause
report. In addition, the Manager, Performance Improvement and the Director, Support Services
were contacted.

Methodologies employed:
¢ Events and Causal Factors (E&CF) Chart (Attachment 4)

e Barrier Analysis

¢ Change Analysis
e Affinity Analysis |
¢ Collective Significance Analysis @

e Failure Mode Analysis using the I?H© formal analysis process (Attachments 6, 7 & 8)
¢ Validated the root causes and confributing factors using the “why staircase” technique

¢ Coded the root and contributing céuses using the HPES trend codes
|
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Acronyms

BA Boric Acid

BACC Boric Acid Corrosion Control

B&W Babcock & Wilcox '

B&WOG Babcock & Wilcox Owners Group
‘BWOG Babcock & Wilcox Owners Group
BRW General Electric Boiling Water Reactor
CAC Containment Air Coolers

CAF Corrective Action Form

CAQ Condition Adverse to Quality

CATPR Corrective Action to Prevent Recurrence
CAP PR Corrective Action Program, Program Compliance Review
CAP Corrective Action Program

CARB Corrective Action Review Board

CARG Corrective Action Review Group

CATS Corrective Action Tracking System

CFR Code of Federal Regulations

CNRB Company Nuclear Review Board

COO Chief Operating Officer

CR Condition Report

CRDM Control Rod Drive Mechanism

CREST Condition Report Evaluation & Status Tracking
CTMT Containment

DBAT Davis-Besse Action Tracking System
DBNPS Davis-Besse Nuclear Power Station
EAB Engineering Assessment Board

E&CF Event and Causal Factor

FENOC FirstEnergy Nuclear Operating Company
GET General Employee Training

GE BWR General Electric Boiling Water Reactor
GL NRC Generic Letter
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HPES

INPO
ISEG
ISI

MCTM

OPIC
OPS
PCAQ
PCAQR
PI

PI

PII
PR/CAP
PWR
PWSCC
QA
QAPM
RAD
RCS
RFO
RPV
PRVH

|

l

»

|
Human Performance E!valuation System
NRC Information Notice
Institute of Nuclear Power Operations

|
Independent Safety Evaluation Group

Inservice Inspection !

|
~Knowledge, skills and ability

Management Communiication & Teamwork Meeting
Management & Humar’l Performance Improvement Plan
Management Oversigh't and Risk Tree

Management Review Board

Condition Not Adverse to Quality

Non-Destructive Examination

Nuclear Quality Assm?nce

U.S. Nuclear Regulatoi'y Commission
Organization & Progra!nunatic

Operating Experience

Organization & Program Interface Chart
Operations Departmenjt

Potential Condition A(i[verse to Quality
Potential Condition Aqverse to Quality Report
Performance Improver%lent Organization
Performance Indicator

Performance Improvement International, LLC®
Corrective Action Program, Program Compliance Review
Pressurized Water Reactor

Primary Water Stress ¢onosion Cracking
Quality Assurance

Quality Assurance Program Manual

Radiation Detector |

Reactor Coolant Syster;n

Refueling Outage |

Reactor Pressure Vessel

Reactor Pressure Vessél Closure Head

L
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RV
SAT
SCAQ
SCWE
SRB
SRO
SVP
TERMS
USAR
USNRC
VHP

VP

VT
WANO
10CFR50

Reactor Vessel

Systems Approach to Training

Significant Condition Adverse to Quality
Safety Conscious Work Environment
Station Review Board

Senior Reactor Operator

Station Vice President

Toledo Edison Regulatory Management System
Updated Safety Analysis Report

U.S. Nuclear Regulatory Commission
Reactor Pressure Vessel Head Penetration
Vice President

Visual Examination

World Association of Nuclear Operators

Code of Federal Regulations, Title 10 - Energy, Part 50
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|
CAP Issues Matrix ’

Chronological Timeline (N arrative) of Events

Timeline of Events Chart }
. |

Events and Causal Factors Ch?n
Barrier Analysis Charts E
Organizational and Program Interface Chart Stream Analysis
Organizational and Program Diagnostic Chart

Management Ineffectiveness o;r Errors Failure Mode Chart

Interview Participants and Question Survey Results

10. Corrective Action Guideline A:nalysis of Deficiencies
11. Corrective Action Guideline Fflow Chart |

12. Collective Significance Anal;rsis Results
13. Corrective Actions Referenceg!l from CR 02-00891
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Attachment 1
Page 1 of 1

This page is provided for place keeping.

Attachment 1,
“CAP Issues Matrix”,
is available separately as an IiVIS Excel© spreadsheet for review purposes as part of
Attachment 1, “CAP Issues Matrix”, Tab 1
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