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Executive Summary

Benchmarking is the process of comparing one’s current practices with those of industry leaders to achieve improvement through change.  This report summarizes the results of NEI’s benchmarking of corrective action programs (CAP) to identify the good practices and common contributors to success.  Corrective action is “Measures taken to identify, document, evaluate, trend and rectify conditions adverse to quality and, where necessary, to preclude repetition.”

The primary resources for NEI benchmarking projects come from utility subject matter experts, who learn the benchmarking process, identify industry leaders, conduct site visits and prepare a written report.  Data was collected from 28 nuclear sites and analyzed to determine what factors contributed most to effective corrective action programs.

The team of subject matter experts used Principles of Effective Self-Assessment and Corrective Action issued by the Institute of Nuclear Power Operations (INPO) in December 1999 as the key reference.  Initial site screening was based on plants that were “low-gap” or “no-gap” responders to INPO’s December 1999 “Principles Letter” which asked sites to self-assess their programs against the Principles document.  Final selection was based on receiving favorable team survey response ratings, having low Operations and Maintenance (O&M) cost per kilowatt-hour, and having a good industry reputation for corrective action performance.

The sites visited (and most outstanding features) were:

· Braidwood- (Management of Corrective Action Due Dates – Appendix D)

· Calvert Cliffs- (Station Culture and Safety Conscious Work Environment – 

                  Appendix F)

· McGuire- (Assessing Cause Evaluation Value – Appendix G)

· Millstone- (Department Corrective Action Coordinators – Appendix I)

· Palo Verde- (Line Rotation into Corrective Action Group – Appendix J)

· San Onofre- (Continuous Self-Assessment of CAP – Appendix M)

The team found the following factors as being critical to overall success:

· A learning culture characterized by open communication and a willingness to improve

· Visible and frequent management support, participation and oversight in the corrective action process

· Timely and effective screening resulting in applying a measured approach based on significance and resulting in connecting the corrective action with the appropriate owner

· A structured approach to cause assessment and root cause management

· Useful trending that includes a variety of input data to focus management attention on the appropriate areas for improvement.
Each good practice in the appendices is annotated to show how it aligns with the Corrective Action Process Map.  Refer to Section 4 of this report for details.
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corrective action program benchmarking report

1
Introduction

1.1
Overview

During the summer of 2000, a group of industry experts conducted a Corrective Action Program Benchmarking Project.  The scope of the process investigated is a portion of activity LP002 as described in the report A Standard Nuclear Performance Model - The Process Management Approach, October 1998.  The effort focused on the following key elements:
· program administration

· issue identification

· screening and classification

· cause analysis

· implementation

· effectiveness
· trending
This report provides the results of benchmarking visits to Braidwood, Calvert Cliffs, McGuire, Millstone, Palo Verde, and San Onofre nuclear stations.  The teams conducted interviews based upon process map areas of interest.  Interviewing teams then obtained additional details to describe the practices.

The benchmarking process used an aggressive and challenging 12-week schedule to reduce the time required to achieve results.  Project personnel consisted of corrective action program subject matter experts from 13 utilities.  In addition, a representative from the Electric Power Research Institute (EPRI), the Institute of Nuclear Power Operations (INPO), the Nuclear Energy Institute (NEI) and Westinghouse Electric Company were included on the team.  Task force personnel participated in a two-day training session and a three-day scope-definition meeting before conducting the site visits and the data collection.  Two-day site visits were conducted over a five-week period.  The team prepared the draft report following a three-day review meeting.

1.2
Site Selection Process

The task force started with a list of 28 “Action Plants” provided by INPO.  This list was based on “low-gap” or “no-gap” responses provided to INPO’s March 2000 “Principles Letter,” which asked sites to self-assess their programs against INPO’s Principles of Effective Self-Assessment and Corrective Action (December 1999).  Additionally, the task force added other plants based on good overall performance and cost data.

A site selection survey consisting of 31 questions was developed and sent out to the prospective plants.  The survey consisted of questions about program administration, management involvement, unique techniques, self-evaluation, root cause approaches, staff involvement, organizational structures, etc.  In addition, questions were asked about number of problem identification reports generated annually, number of full time equivalents (FTE) needed to implement the program and perceived good practices.  Survey results, in addition to O&M costs provided by the Electric Utility Cost Group, were used as a basis to determine which plants to visit.

Additional discussion of these items appears in Appendix A.

1.3
Common Contributors

The team identified common elements found at all or most sites of the benchmarked corrective action programs.  These elements, called common contributors, promote a good corrective action program.  These contributors are summarized below and are discussed in more detail in Section 3.0 of this report.

· Learning Culture — All sites demonstrated a strong learning culture, and the corrective action programs were viewed as an important vehicle for continuous improvement.  Additionally, the sites exhibited openness to initiating corrective action documents by members of the organization.

· Management Support, Participation and Oversight — Management was visibly involved in setting clear, well-defined expectations for the use of the corrective action program by all site personnel.  The corrective action program was viewed as the main process for the identification and correction of problems and an important part of continuous improvement.

· Timely and Effective Screening Process — Timeliness was recognized as key to prompt and effective classification of corrective action documents, as well as for identifying the proper assignment for action.
· Corrective Action Program Software — All sites had software that facilitated the initiation, review, tracking, and closure of corrective action documents.

· Root Cause Management — The use of a structured approach to root cause evaluations including the use of operating experience is key to preventing recurrence of events.

· Direct Feedback to CR Initiators — Timely feedback to initiators of corrective action documents is an effective method used for reinforcing the desired behavior of problem identification.

· Useful Trending — Vigorous, flexible trending activities using a wide variety of input data were apparent at most sites visited.

· Multiple Site Data Sharing — Multiple-site utilities had methods for sharing data among the sites.  This improved the value of the corrective action program by expanding the data available for trending and analysis, which helped to minimize the occurrence of similar events at the other stations.

1.4
Plant Visit Highlights

1.4.1
Braidwood

The Exelon management team uses a common CAP across its fleet of nuclear stations.  This program is anchored by corporate culture and is dependent on understanding and participation by all levels of management and plant personnel.  High expectations and accountability are cornerstones to the successful implementation of the program and were made clear to all front-line employees and management.  Conditions identified as adverse to quality, or that require further evaluation, are documented electronically on a condition report (CR).

This change to the new process was initiated by a thorough and well-documented “change management process,” which included formalized training for all levels of plant staff and management.  Also desktop guides were developed and distributed for each area of responsibility.  Line corrective action program coordinators are key elements to the implementation and ownership of the process.  

The Braidwood Station contains many attributes common to the implementation of a healthy corrective action program.  A key indicator of direct and positive management influence is their successful management of action due dates with a very low tolerance for missed action due dates or extensions.  This level of accountability includes personnel involvement from the front line supervisor up to and including the site vice president (Appendix D).

The use of the corrective action program in a learning organization is demonstrated by the real time sharing of information between the Exelon plants.  Condition reports are classified and discussed during a daily conference call between the Nuclear Oversight organizations and various levels of plant management at each site.  This real time sharing of information or notifications provides insight into issues that may be generic in nature or have global implications. 

1.4.2
Calvert Cliffs 

Calvert Cliffs has all of the elements of an effective CAP.  The program receives strong support from workers and management.  Calvert Cliffs management uses facilitative leadership (Appendix F) techniques to foster a safety culture and a safety conscious work environment that is conducive to problem identification and resolution.  Management focuses on ensuring employees feel comfortable identifying a broad range of problems and potential enhancements.  Management also ensures appropriate resources are applied to correct issues.  Employees who identify issues are recognized and rewarded by management.  The “Catch of the Week” program, including honorable mention and supervisor recognition, are all incentives that encourage employees to identify problems and to instill ownership in correcting problems.  This open environment is encouraged and supported by all levels of management, and is evident in many of the functional areas and processes at Calvert Cliffs. 

Problems and potential enhancements are documented on issue reports (IRs).  These IRs receive multiple levels of review by the staff, supervisors and management.  Front line supervisors perform initial review of IRs for operability and plant impact.  Appropriate IRs are routed to Operations for detailed operability determinations.  The Issues Report Review Group is a cross-discipline team consisting mainly of staff personnel.  This group verifies the operability determinations and assigns significance level, priority and ownership.  A listing of all significant IRs are presented to the site management team at the morning meeting, and selected IRs are discussed in detail.  This helps establish a sitewide awareness of significant events.

The plant Corrective Action Review Board (CARB) is a management group that provides oversight of the CAP.  The plant general manager chairs the weekly CARB meeting and demonstrates a high level of personal interest in the CAP.  The management team demonstrates strong participation in CARB meetings where dissenting opinions are strongly encouraged.  The management team at Calvert Cliffs focuses on the effectiveness of the CAP by monitoring the CAP health index.  The format of the index report is easily read, contains useful information, and is in the same format as other station and departmental trend reports and performance indicators.

Calvert Cliffs uses a collective significance analysis (CSA) process to identify causes for widespread problems or cross-cutting issues, and to identify reasons for ineffective corrective actions.  The CSA process is a collaborative review of past IRs, associated root cause analysis and corrective actions to identify problems or areas that have been repeated problems or demonstrate ineffective corrective actions.  CSA is also used for issues that do not traditionally fall under the CAP umbrella.  The CSA process has been particularly effective in identifying cultural issues at Calvert Cliffs (Appendix E).

Senior management, front line supervisors, and the plant staff all demonstrated pride and ownership of the CAP and seemed committed to continuous improvement.  The station has demonstrated a willingness to try new techniques and to apply lessons learned from the corrective action process to a broad range of situations.

1.4.3
McGuire

McGuire has an effective corrective action program supported by a supportive culture at all levels of the organization.  There is willingness by all site personnel to enter problems into the problem identification process (PIP).  McGuire’s management support of the corrective action program starts at the top.  The site vice president chairs the CARB, which reviews all root cause and selected apparent cause reports.  The other members of this board include the vice president’s direct reports and members of the corrective action staff.  Management support also manifests itself in the following ways:

· All root cause analysis investigations are assigned a management sponsor who is responsible for the issue from initiation to closure.  The sponsor presents the investigation report to CARB.

· Each department holds a weekly meeting to review PIPs initiated by them and corrective actions assigned to them.

· On a daily basis, significant PIPs are “bolded” on the site’s daily PIP report distributed to site management.  All “bolded” PIPs are discussed at various meetings including the station manager’s morning meeting.

· The Oldest Open Ones Meeting (TOOOM) is used to periodically access the status of the oldest PIPs.  The site VP also chairs this meeting.  

· The management sponsor for each PIP that involves a root cause evaluation holds a formal pre-job brief with the root cause leader.  This brief establishes management’s expectations and evaluation scope and defines required resources.

McGuire’s database, developed internally by Duke Power, allows ease of use at every level of the organization to facilitate issue identification.  The database permits documentation of operability and reportability, significance determination, issue ownership, and trend code application.  Both apparent cause and root cause evaluation results are contained within the database.  Additionally, prompts are provided for apparent cause evaluators leading to consistency in the cause determination.  Trend information is easily accessible and is used throughout the organization.  Furthermore, the database is standard across the Duke nuclear system. This permits real-time internal operating experience reviews for the entire nuclear utility.  

McGuire has improved the effectiveness of cause evaluation activities by conducting discretionary root cause evaluations and decreasing the number of low value apparent cause evaluations.  Discretionary root cause evaluations involve problems that are not significant conditions adverse to quality but where root cause and corrective action to prevent recurrence are viewed by management as highly desirable.  This serves two purposes: (1) ensuring a sufficient number of root cause evaluations are performed to maintain organizational root cause skills and (2) raising the standard for plant performance so, as time goes on, conditions of somewhat lesser significance are investigated fully.

McGuire has several good practices in its management of root cause evaluations.  Each root cause analysis is initiated with a written root cause pre-job brief led by the management sponsor.  This brief establishes management’s expectations, evaluation scope, defines required resources, and establishes intermediate milestones.  Cautions and areas of special concern are also included.  Two root cause coordinators facilitate the root cause process for the station.  One of these, from engineering, coordinates equipment failure investigations.  The role is a collateral duty for this individual.  The other coordinator, a full-time member of the Safety Review Group, coordinates human performance root cause investigations.  Based on team members’ root cause skills, they determine the level of mentor support needed.  The root cause coordinators monitor progress, help with operational experience database searches, review drafts for completeness and provide a grading of the final root cause report (Appendix G).

1.4.4
Millstone

Millstone Station has all of the requisite attributes of an effective CAP.  The program is well managed and has a broad support base from workers and management alike.  The corrective action program begins with an appropriately low threshold for identification and documentation of issues into an integrated database system.  Issues are identified on Condition Reports (CRs) and are entered electronically from any site location.  An update to the program was made in February 2000 and has met with very favorable response from the station organization.  This revision, from a paper version of issue entry to a computerized entry, was a significant programmatic improvement.  All CRs are electronically evaluated for operability, reportability, and personnel safety concerns by qualified screeners within 24 hours of initiation.  A multi-discipline CR review team (CRT) meets daily to classify, prioritize, and assign the CRs.  Before the meeting, the Corrective Action Group prescreens the CRs and assembles and distributes a meeting package to the CRT members for their review.  All members are expected to arrive at the meeting with adequate knowledge of the issues that deal with their respective department.  In addition, they are expected to take “ownership” of the issue at the CRT meeting.  By having a team of individuals from various departments who regularly attend the CRT meeting, repetitive issues and trends can be readily recognized.  

Millstone has an effective staff of “corrective action coordinators” (CAC) within the line organizations.  The CAC team of approximately 22 individuals ensures the CAP is being actively managed and implemented.  Larger groups use full-time CAC positions, while the smaller organizations use CAC duties on a part-time basis.  This team meets on a biweekly basis to discuss issues and maintain consistency in CAP administration throughout the site.  The commitment and enthusiasm of this team are key factors in the line ownership of the CAP at this station (Appendix I).

Qualified line department analysts perform root cause evaluations (RCE) with mentoring by the CAP group.  Mentoring provided by this group is effective and well received by the line. The mentor uses a formal grading sheet for each completed RCE prior to its approval.  The grading process in place is unique in that the following four specific areas are assessed and rolled up into a numeric grade:

· description of the occurrence

· extent of condition/generic implications/potential for common mode failure and safety significance

· causal factors

· corrective actions.

The comments are discussed individually with the analyst for the purpose of improving the RCE writer’s performance.  A minimum 80% grade is needed to process the RCE to the Management Review Team (MRT) where a team of senior managers meets on a weekly basis to review the RCEs and provide direction.  On a biweekly basis at the morning leadership meeting, a review of all open level 1 CRs (equivalent to significant condition adverse to quality) is performed to determine if adequate progress is being made.  For each level 1 CR, approximately six months after completion of the corrective action to prevent recurrence, a mandatory effectiveness review is conducted by the line organization that owns the issue.  This effectiveness review is then evaluated by the MRT.  In addition, the MRT determines extension approvals for level 1 corrective actions whose due date are not being met.

Millstone station displays an inclusive culture that encourages participation in the CAP by all workers.  When the program was revised, a process improvement team was formed that included a large contingent of line workers (2/3 of the team) to work with the CAP team to develop improvements.  This theme of worker inclusion is still evident with the practice of face-to-face feedback (where possible) on the results of issue investigation before CR closure and the “Good Catch of the Day” program (Appendix H).  This culture is further exemplified in the Maintenance Department Trend Review Team.  This team, which includes craft ranks, reviews the recent department corrective action data to look for key “themes” or trends and devise plans for addressing common elements to avoid or preclude future events.

1.4.5
Palo Verde 

Palo Verde Nuclear Generating Station (PVNGS) management exhibits excellent ownership of the site’s mature CAP.  All aspects of the program are integrated into the plant’s daily operations, providing an effective model for the industry.  Specific aspects of the program that warrant discussion demonstrating this maturity include:

· Close interactions between nuclear assurance and CAP personnel

· High management expectations and support of the CAP

· Centralization of core CAP functions

· Independent action closure verifications and effectiveness reviews

· A trending program that captures low-level observations

· Focused oversight of corrective action timeliness

· A formalized and structured root cause evaluation program

· Operating experience input into the CAP

· Simple, meaningful performance indicators actively used by site management

· A healthy sitewide culture that embraces the CAP.

Line management owns the CAP program.  This is similar to other effective programs.  However, at PVNGS the administration of the program and the data analysis and assessment necessary for line management to maintain or enhance performance are performed by the Nuclear Assurance Division.  Centralization of the administration and standards allows an independent review of condition report disposition requests (CRDR-commonly referred to as “critters”) evaluation quality, independent action closure verifications, and independent CRDR effectiveness reviews.

Another advantage of maintaining administration and assessment, including trending analysis, in the Nuclear Assurance Division is that areas subject to required audits can be assessed on a more real-time basis by the same organization in between audits.  Thus emerging problem areas can be assessed in a timely manner and the effectiveness of correcting previously identified issues can be assessed before the next audit.

Senior management sets high expectations for identifying, evaluating and closing out CRDRs.  In meetings and interviews it was clear that senior management is dedicated to maintaining a vigorous and simple-to-use program.  For example, a problem with the reporting process was discussed and the proposed solution would have resulted in a more-complicated entry process. Senior management suggested providing additional training to correct the problem, rather than adding complexity to the procedure (which could raise a barrier to reporting problems).


Management provides strong support and oversight for RCEs.  Management provides both training and continuing training in RCE and demonstrates ownership by attending.  Charters are developed for the RCE for significant CRDRs.  Individuals are required to actively participate in RCE to retain their qualification.


Trending is used by management in a proactive manner to identify, communicate and take action on emerging issues and problems.  It is an integral part of station performance analysis and improvement.  Trending data are used as a key input to the stations Top Ten List of Issues for management attention.  After identification, trending data are used to assess and evaluate the progress of addressing the issues (Appendix L).


Performance indicators for the CAP are closely monitored by senior management and focus on results and outcomes, rather than interim activities, such as individual action item extensions.  PVNGS uses a station goal of fewer than 75 CRDRs greater than 180 days old.  During outages the goal is increased and then returned to the pre-outage value over a four-month period.  This approach recognizes that everyone in the station participates in outage activities and does not punish departments for supporting outage activities that take them away from their normal duties.  Other key CAP performance indicators are CRDR evaluation average age timeliness (set at 28 days) and reviews of CRDR evaluations, action closure verification, and CRDR effectiveness (the goal is 95% acceptance in each of these areas).  Certain CRDRs that require specific milestones (for example, actions that require certain plant conditions or management actions) are categorized by their respective outage, non-outage and vice president milestones rather than being included in the 180 day closure goal.  These CRDRs are separately tracked and are reviewed by the Nuclear Assurance Division for nuclear safety significance to determine they present no impact to safety.  Finally, the 10 oldest open CRDRs (excluding the milestone CRDRs) are charted to provide a management incentive to clear them.


Management supports the CAP program by ensuring respected line staff are rotated into the CAP group.  This brings new insights into the CAP work product, raises the appreciation of line organizations for CAP and demonstrates senior management’s support of the program (Appendix J).

Root cause investigators have requalification training annually on aspects of event investigation in which there has been an identified weakness or need for improvement (Appendix K).

1.4.6
San Onofre 

A learning culture and management teamwork at all levels support the use of CAP to drive strategic change.  People at the station are motivated to use the corrective actions process as evidenced by the high numbers of action requests (ARs) processed.  Station personnel accept the AR process as non-punitive, and department personnel will typically “own the issue” to complete the actions necessary at the appropriate level in the organization.

Managers use information from corrective actions, self-assessments, trending, and human performance observations to improve their department’s performance.  For example, the Operations Department develops “spotlight” issues from low-level trends in AR data, reports on “spotlight” issues in the quarterly status report and creates specific observation plans (a self-assessment activity) to create change in “spotlight” areas (Appendix P).

Management teamwork is evident in the success achieved in revising the CAP to the current form within the past year.  The process owner for the CAP is empowered to implement improvement in the process, and department managers are empowered to use process data in ways unique to their department.

Enablers to the learning culture include strategic continuous CAP self-assessment, a robust electronic controls program, simple and understandable CAP performance indictors and a streamlined CAP with clear guidance.

Use of continuous self-assessment by CAP management results in real-time efficiency gains and process improvements.  The CAP group evaluates root causes and apparent cause generated by line organizations against checklists of standard attributes and provides feedback to the owner on results of the review.  Results of these reviews are used as a metric of quality of cause evaluations, and provide the input to CAP management for immediate feedback and process improvements (Appendix M).

With a robust, multi-user capacity, the electronic CAP software allows for timely communications, process changes and feedback.  The software was designed and developed in-house with ease of usability for line organizations, as well as on-line enhancement flexibility for the CAP process owner.  Key attributes and design functions of the system include the following:

· The electronic process allows for automatic prompt and timely feedback/visibility  to the corrective action document initiator at key junctures throughout the corrective action process

· Electronic notifications are integral and compatible with the site e-mail process so individuals receive notifications by standard plant communications methods

· The electronic process allows the process owners to incorporate immediate routing changes or text changes at key junctures to address focused enhancements of issues identified as part of ongoing self-assessments.

User-friendly software and the responsiveness of the process owner to enhance the process controls to improve performance and efficiency were evident.  The result has been open acceptance and increased credibility of the corrective action process by the line organizations (Appendix O).

Simple and understandable CAP performance indicators are linked to the corrective action process.  The monthly indicator provides for a quick and effective metric of CAP performance.  Corrective action program performance indicators are displayed using a process map format.  The map format identifies key attributes of the corrective action process and indicates performance at those junctures as measured against established goals.  This style of presentation or format for displaying the results provides a quick and simple visual representation of performance and areas needing increased attention (Appendix N).

A streamlined CAP program with clear guidance is documented in the corrective action procedure and reference guides for root cause evaluations, apparent cause evaluations and corrective actions. For example, the cause evaluation threshold guidance is contained on a one-page attachment in the procedure.

The strengths of San Onofre's CAP can be attributed to management support, program management and line ownership for implementation.

2
Key Messages

The team summarized the key messages learned through the benchmarking effort in a short list of common attributes shared by the top performing organizations.  These are as follows:

· Learning culture characterized by open communication and a willingness to improve

· Visible and frequent management support, participation and oversight in the corrective action process

· A structured approach to cause assessment and root cause management

· Useful trending which includes a variety of input data to focus management attention on the appropriate areas for improvement.

· Timely and effective screening resulting in applying a measured approach based on significance and resulting in connecting the corrective action assignment with the appropriate owner

· Direct feedback to CR initiators

3
common contributors

The team reviewed benchmarking data according to categories identified on the process map.  The following is a discussion of common elements found at all or most of the sites visited that the team has identified as contributors to a successful corrective action program.

3.1
Learning Culture

One common attribute of sites with successful corrective action programs is the organizational environment.  All sites demonstrated a strong learning culture, and the corrective action programs were viewed as an important vehicle for continuous improvement.  In addition, all of the sites actively encouraged all members of the organization to initiate corrective action documents.  Fostering this environment are active management support and a non-punitive atmosphere when corrective action documents are initiated.  The line organization participates actively in the corrective action program, including maintaining an individual who is the principal contact for the corrective action program within each line organizational unit.

3.2
Management Support , Participation and Oversight

A common element in the area of management support and participation is the setting of clear, well-defined expectations for the use of the corrective action program by all site personnel.  Each site viewed the corrective action program as the main process for the identification and correction of problems and an important part of continuous improvement at the site.  Management used various performance indicators to monitor the process to ensure it was functioning as expected.  Management’s participation in all levels of the program was considered vital to a healthy process.  Some of the activities that had ongoing management participation included the following:

· Corrective Action Review Board (or equivalent)

· Root cause analysis reviews

· Daily reviews of new corrective action documents (e.g., condition reports)

· Individual accountability for corrective actions

· Providing feedback to individuals

3.3
Timely and effective Screening Process

Effective screening processes were noted at all of the sites.  These processes were recognized as key to prompt and effective classification of corrective action documents as well as for identifying the proper assignment for action.  The following characteristics were present:

· Daily screening meetings were held to promptly review the newly initiated corrective action documents.

· Screening review group members consisted of multiple disciplines to ensure all aspects of the corrective action document were properly considered and/or addressed.  Line management involvement in the screening process was also viewed as important to achieve and maintain an effective screening process.

· Straightforward screening guidance was developed and used by the review group.  This guidance was easy to use and facilitated a quick and effective determination of the significance and priority for addressing each corrective action document.

· A streamlined process for identifying which corrective action documents needed review by the operations group existed.  This allowed for prompt identification of problems that needed operability or reportability determinations by operations.

3.4
Corrective Action Program Software

All of the sites benchmarked had software that facilitated the initiation, review, tracking, and closure of corrective action documents.  Given the large number of corrective action documents normally generated at a site, having effective and easy to use software were critical.  The common attributes of these effective software programs were as follows:

· Access to the corrective action data was available to all site employees.  The interfaces with the data were well-developed and easy to use.  Employees were encouraged to access the corrective action documents they had initiated to view the status of them as well as any corrective actions. 

· The software was either developed on site, or if commercial software was used, it was customized to support the site’s corrective action program.

· The software at some sites provided a means to provide feedback to the initiator via e-mail at certain points in the life of the corrective action document.

· The software also contained various trending capabilities to provide management with important inputs to the health of various station functions.

3.5
Root Cause Management

A structured approach to root cause evaluations was key to preventing recurrence of events.  The line organizations supported and participated in the root cause evaluation teams, as appropriate.  Operating experience was considered during the evaluation process.  The main attributes of the evaluation processes was as follows:

· There were a limited number of root cause evaluations conducted each year, allowing teams to focus on key issues and not dilute efforts.

· Owners were identified for each root cause evaluation.  These owners were typically members of the management team.

· Some of the sites had mentors for each evaluation.  The mentors were experienced members of management or the staff and provided the root cause evaluation teams with guidance at various stages of the evaluation.

· Initial and continuing training on root cause evaluation techniques were provided to members of the team.

· Management conducted pre-job briefs for the evaluation teams, including setting the expectations for the team.

· Root cause evaluations were reviewed and scored using a measuring tool.  Feedback was provided to the evaluation team in a form that encouraged continuous improvement in the quality of root cause evaluations.

3.6
Direct Feedback to CR Initiators

Timely, positive feedback to initiators of corrective action documents was an effective method used by most sites for reinforcing the desired behavior of reporting problems.  Several methods were used for providing the feedback including sending an e-mail, personal contact (face-to-face or phone) and letter.  Several of the sites used a recognition program (e.g., “Good Catch of the Week”) to reinforce the behavior.  The recognition took different forms, including gift or dining certificates, coffee cups or trophies.  One site even gave a five-pound can of tuna as a trophy that was recognized and coveted around the site.

3.7
Useful Trending

Vigorous, flexible trending activities using a wide variety of input data were apparent at most sites visited.  Typical attributes of trending programs or products include the following:

· Spotlighting items for medium-term focus

· Department-level trend reports responsive to the needs of department managers

· Ability to relate additional data sources (other than corrective action reports) into comprehensive trend results.

3.8
Multiple Site Data Sharing 

The sites the teams visited that were a part of a multiple-site utility had methods for sharing data among the sites.  This data sharing improved the value of the corrective action program by expanding the data available for trending and analysis, which, in turn, helped to minimize the occurrence of similar events at different sites.  There were two methods employed at the sites that were identified by the teams.  At one site, they used a common database for the corrective action programs.  This method allowed each site to view not only its own but the other sites’ data for trends.  At another site, they used a morning phone call to share information among the sites.

4
process map

A process map is a tool describing the scope of a business process.  It consists of a process diagram and words describing the process steps.  The benchmarking team developed the corrective action process map by identifying and grouping all related activities identified by the team.  It was clear to the team that overlap exists among the self-assessment process, trending activities, and the corrective action process from a process perspective.  Therefore, this map closely resembles the process maps from the NEI benchmarking projects on Self-Assessment and Trending.  This process map scope is based largely on The Standard Nuclear Performance Model - A Process Management Approach, October 1998.  Benchmarking questions were developed for each process map area.  Selected references, data, and performance indicators have been cross-referenced on the process map.
4.1
Topical Areas

The map contains four overall process categories to meet the business needs:

1.0
Program Administration, which covers program policy, structure and resource requirements

2.0
Program guidance written by nuclear industry and regulatory organizations

· NRC inspection manual chapters

· INPO guidelines and principles documents

· NEI benchmarking references

3.0
Core activities, representing the categories of Identification, Screening/Classification, Evaluation, Corrective Action Implementation, Corrective Action Effectiveness Review, and Trending/Coding

4.0
Program evaluation activities designed to provide feedback mechanisms, such as, performance indicators, internal and external assessment, and benchmarking

Within each overall category are a number of more detailed subcategories or activities.

4.2
Terminology

Key definitions are included in Appendix Q, Glossary of Corrective Action Terms.

4.3
Performance Indicators 

Performance indicators varied from site to site, and as expected, varied based upon the management team’s needs, expectations, and where they wanted to focus attention.  However, the team noted all sites had measure that assessed the timeliness and quality of evaluations, and the timeliness and effectiveness of corrective action implementation.

Examples of performance indicators identified are listed below and cross-referenced to the process map (map number shown in parenthesis).

4.3.1
Timely Evaluation 

Average screening review time and/or the number that exceed the time set as a plant goal (e.g., 24 hours).

4.3.2
Quality of Evaluation 

Root Cause grading results, CARB reject rate, ACE grading results (3.3).

4.3.3
Timely Corrective Action Implementation 

Average time from identification (or evaluation) to completion, and/or the number that exceeds the time set as a plant goal (e.g., 180 days) (3.4).

4.3.4
Evaluation Effectiveness 

Number of recurrences of similar tasks, causes and consequences (all three required to count). (3.5).
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Figure 4-1 Corrective Action Program Process Map

APPENDIX A

Site Selection Process

The Corrective Action Benchmarking Task Force developed selection criteria to identify at least six good performing plants in diverse geographic locations.  The report was prepared and based on data and observations gathered during site visits. This appendix describes the process.   

First, the task force selected twenty-eight "action plants" based on being "low-gap" or "no-gap" responders to INPO’s March, 2000 "Principles of Effective Self-Assessment and Corrective Action", which asked sites to self-assess their programs against the Principles document.  The task force added a few plants based on good overall cost and performance data. 

Next, the team developed a site selection survey, consisting of thirty-one questions.  This survey was designed for electronic responses via NEI’s Web page and consisted of short answer and fill-in-the-blank questions that could be completed in about four hours.  Each selected plant was requested to respond to the survey within one week.  In addition to the survey, the respondents were asked to select site visit windows from a schedule included in the survey.  Nineteen plants responded, although two respondents were unable to support the visit schedule provided.  The survey questions are provided at the end of this appendix.

At a second meeting, the task force reviewed the survey responses.  Other than a few cost and profile questions, each survey question was assigned a weighting factor, and the individual question responses were scored subjectively from zero to full credit.  To ensure consistency in scoring, the questions were divided into groups and sub-teams were assigned to score each group of questions for each plant.  A combined survey score was calculated to produce an overall Corrective Action Program Performance Index for each plant.  The maximum possible combined survey score was 62 points.

To assess the cost-effectiveness of the corrective action program, each plant was asked to provide the number of full-time equivalents (FTEs) to implement the program, i.e., administration, management review and cause analysis.  Total FTEs excluded actual efforts for corrective action implementation and work control processes.  In addition, three-year operation and maintenance (O&M) cost (cents per kWh) was obtained independently.

To aid in selecting plants for site visits, the combined survey score was plotted against FTE/unit, FTE/1000 employees, and O&M cost. (Reference Figures A-1, A-2 and A-3).  Quadrant lines represent median values.  Plants where FTE and O&M data were not available were plotted at zero.  The task force ultimately considered the FTE data were not consistently calculated across all the plants and O&M costs were subject to other variables not related to CAP.  Hence, while this information was considered, the combined survey score and availability were the dominant factors in selecting plants for site visits.

Given all these considerations and a discussion of the survey responses, the team selected six plants for visits: Braidwood, Calvert Cliffs, McGuire, Millstone, Palo Verde and San Onofre.

Figure A-1
Site Selection Plot: FTE per 1000 Employees
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Figure A-2
Site Selection Plot: FTE per Unit
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Figure A-3
Site Selection Plot Cost/kWh

Corrective Action Benchmark Survey
Please identify a contact person for follow-up information concerning

Survey data:

  
Name _____________________


Plant (s)___________________

  
Telephone __________________


Email _____________________

  
Fax _______________________

If you are interested in being visited by the team, please complete the

following section.  In order to compress the time taken to schedule plant

visits please tell us now which one or more of the following date windows

are acceptable.  During the visit, a 30-minute to one-hour interview will be

requested for a sampling of corrective action professionals, line managers

and customers.

Week of August 14, 2000  Y/N____

Week of August 21, 2000  Y/N____

Week of August 28, 2000  Y/N____

Week of September 11, 2000  Y/N____

Week of September 18, 2000  Y/N____

All interviews will be conducted between 7:00 a.m. and 5:00 p.m.

If your site is selected for a visit, the team would appreciate a dedicated

point of contact for coordination of interviews and other logistical

matters.  We recommend the corrective action manager or supervisor for this

interface.  We will develop a Site Visit Plan for each selected site by

August 11, 2000.

CAP Benchmark Survey Questions

1.
History: (Profile-no points)

How long has your current CAP program been in place?


__ 0 - 6 months


__ 7 - 12 months


__ 13 months - 2 years


__ > 2 years

2.
Describe major changes you have made in the last two years. (3)

____________________________________________________________


____________________________________________________________


____________________________________________________________

3.
What improvements are planned? (3)

____________________________________________________________


____________________________________________________________


____________________________________________________________

4.  Which of the following problem reporting categories are included in your

Corrective Action Program? (3)
Problem Reporting Categories
Implemented under CAP (Check all that apply)

Equipment Failure 

Human Performance 

Computer Software Issues 

Programmatic or Process 

Security

Contamination or Radiation Events 

NRC Inspection Reports

Supplier Issues 

Industry Operating Experience Assessment

10CFR21 

Operability 

QA/QC Findings 

Design Deficiency 

LER 

Drawing Deficiencies 

Observations

Enhancements

5.  Training.  Please check types of training that apply in CAP in each

category: 


Classroom
Computer Based
Self Study
Other (Please Describe)

Personnel doing screening, coding, and prioritization of issues (0.33)
Root Cause Analysts (1)

Apparent Cause (Immediate Cause or low level Root Cause) Investigators (1)
Management Oversight Board (Corrective Action Review Board, etc.) (0.33)
Line Management and Supervisors (0.33)
6.  Significance Determination and Prioritization: (4)


What are your problem reporting criteria? 

____________________________________________________________


____________________________________________________________


____________________________________________________________



How many levels of classification do you have? Briefly

describe the criteria for each. 

____________________________________________________________


____________________________________________________________


____________________________________________________________



What is management's involvement in setting classification

levels for each report? 

____________________________________________________________


____________________________________________________________


____________________________________________________________

7.  Management Involvement: (5)


Describe how the CA program is organized and administered.

Include a discussion of which aspects of the program are centralized and

which are decentralized.


____________________________________________________________


____________________________________________________________


____________________________________________________________



Do you have a high level management review board (e.g.

Corrective Action Review Board)? If so what is its responsibilities? How

often does it meet?


____________________________________________________________


____________________________________________________________


____________________________________________________________



What QA organization involvement in the CA process?


____________________________________________________________


____________________________________________________________


____________________________________________________________



How do you review and approve your root cause and apparent

cause evaluations?


____________________________________________________________


____________________________________________________________


____________________________________________________________

8.  How many (please compute averages/year over a full refueling outage

cycle): (Profile-no points)
Condition Reports/year

Root Cause Evaluations/year

Immediate or Apparent Cause Evaluations/year

Employees at the site

Units at the site

9.  If you have multiple sites, is the same program implemented at more than

one site? (-1 if not done)
__ Yes/No

10.  Describe how you evaluate effectiveness of your corrective actions. (3)
____________________________________________________________

____________________________________________________________

____________________________________________________________

11.  Computerization: (1)


Describe the software used to administer your program.


____________________________________________________________


____________________________________________________________


____________________________________________________________



If you have multiple sites, do they all share the same CAP

database?


__ Yes/No



How do you track your corrective actions to closure?


____________________________________________________________


____________________________________________________________


____________________________________________________________

12.  Program evaluation: 


Identify which best practices of your CAP you would like to

share with the industry? (Profile-no points)

____________________________________________________________


____________________________________________________________


____________________________________________________________



Describe your CAP performance indicators and/or metrics.

What are your targets and recent performance against the targets? How

effective do you think they are? (2)

____________________________________________________________


____________________________________________________________


____________________________________________________________


.
Do you grade or score your Root Cause and Apparent Cause

evaluations? (2)

__ Yes/No


If so, how?


____________________________________________________________


____________________________________________________________


____________________________________________________________

13.  Do you differentiate between Enhancement Actions, Corrective Actions and

Corrective Actions to Prevent Recurrence(CATPR)? (2)
__ Yes/No

14.  Interfaces:



What is the interface between CAP and self-assessment? (1)

____________________________________________________________


____________________________________________________________


____________________________________________________________



What is the interface between CAP and trending? (1)

____________________________________________________________


____________________________________________________________


____________________________________________________________



What is the interface between CAP and human performance

improvement? (1)

____________________________________________________________


____________________________________________________________

15.  Costs:



What are the Full Time Equivalents (FTE) to implement the

program, excluding actual corrective actions and work control processes?

(Administration, Management Review, Cause Analysis) (3)

____________________________________________________________


____________________________________________________________


____________________________________________________________



What changes or program enhancements have you made to reduce

costs and improve efficiency of your CAP program?


____________________________________________________________


____________________________________________________________


____________________________________________________________

16.  Do you have a procedure (desk guide) for RCA? (2)
__ Yes/No

17.  What methodology do you use to perform RCA? (Profile-no points)
____________________________________________________________

____________________________________________________________

____________________________________________________________

18.  When do you perform extent of condition evaluations? (1)
____________________________________________________________

____________________________________________________________

____________________________________________________________

19.  When do you evaluate for generic implications? (1)
____________________________________________________________

____________________________________________________________

____________________________________________________________

20.  When in your process do you review internal and external operating

experience data? (2)
____________________________________________________________

____________________________________________________________

____________________________________________________________

21.Coding


Describe your trend coding of condition reports and causes. (2)

____________________________________________________________


____________________________________________________________


____________________________________________________________


Is your coding system common to other site processes (e.g.,

observation, self-assessment, work control)? (1)

__ Yes/No

22.  What is your process for approving due date changes? (1)
____________________________________________________________

____________________________________________________________

____________________________________________________________

23.  How does your program document operability evaluations? (1)
____________________________________________________________

____________________________________________________________

____________________________________________________________

24.  How does your plant define and identify and track "degraded but

operable" (91-18 Rev 1) conditions? (1)
____________________________________________________________

____________________________________________________________

____________________________________________________________

25.  How is the Condition Report initiator provided feedback on disposition

of the report? (2)
____________________________________________________________

____________________________________________________________

____________________________________________________________

26.  Have you benchmarked your program inside and/or outside the nuclear

industry? (2)
__ Yes/No

If so, whom did you benchmark and what did you adopt from that source?

____________________________________________________________

____________________________________________________________

____________________________________________________________

27.  Describe your process for determining the cost effectiveness of

corrective actions. (2)
____________________________________________________________

____________________________________________________________

____________________________________________________________

28.  How do you encourage reporting of conditions? (2)
____________________________________________________________

____________________________________________________________

____________________________________________________________

29.  Describe the relationship, if any, between your CAP and the NRC's

Significance Determination Process (SDP). (1)
____________________________________________________________

____________________________________________________________

____________________________________________________________

30.  How do you use Probabilistic Risk Assessment (PRA) in your corrective

action program? (1)
____________________________________________________________

____________________________________________________________

____________________________________________________________

31.  How do you incorporate Human Performance/Prevent Events Strategy in your

Corrective Action Program? (3)
____________________________________________________________

____________________________________________________________

____________________________________________________________

APPENDIX B

Site Profile Matrix and Organization Charts


Braidwood
Calvert Cliffs
McGuire
Millstone 
Palo Verde
San Onofre

Utility
Exelon
Calvert Cliffs Nuclear Power Plant, Inc.
Duke Energy
Northeast Utilities
Arizona Public Service
Southern California Edison

Multi-Station Utility
Yes
No
Yes
No
No
No

Operating Units
2
2
2
2
3
2

Staffing Level
800
1150
1100
1742
2100
1800

Corrective Actions Program Administrator
Regulatory Services
Issues Assessment Unit
Safety Review Group
Assessment
Nuclear Assurance
Programs and Assessment

Estimated Ratio of CA FTE to Total FTE 
.0053

(Midwest nuclear fleet average)
.0039
.0036
.0063
.0041
.0022

Condition Reports Generated Annually
5,500
4,000
4,800
7,300
3,000
18,000*

Root Causes Performed Annually
55
80
60
100
40
20

Apparent Causes Performed Annually
800
800
1,600
3,000
2,600
600

* San Onofre has a single reporting process that encompasses its corrective action program
Braidwood
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Figure B-1
Braidwood Organization Chart
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Calvert Cliffs Organization Chart 

McGuire
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Figure B-3
McGuire Organizational Chart

Millstone
Figure B-4
Millstone Organization Chart

Palo Verde 
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Palo Verde Organization Chart

San Onofre



Figure B-6
San Onofre Organization Chart

Appendix C

Task Force List
Mary Banks 

Corrective Action Process Owner

Consumers Energy 

Palisades Nuclear Plant

27780 Blue Star Highway

Covert, MI 49043

Phone: (616) 764-2458

Fax: (616) 764-2060

E-mail: mpbanks@cmsenergy.com


Rick Bond 

Safety Review Manager

Duke Energy

7800 Rochester Highway

Seneca, SC 29672

Phone: (864) 885-3043

Fax: (864) 885-3401

E-mail: rtbond@duke-energy.com



Brad Castiglia  (Team Leader)

Project Manager, Corrective Action Program

Northeast Utilities

Millstone Station

Route 156, Rope Ferry Road

Waterford, CT 06385

Phone: (800) 269-9994 X 6063

Fax: (860) 444-5522

E-mail: castibk@nu.com


Harvey Deal

Corrective Action Program Coordinator

Duke Power Company

McGuire Station

12700 Hagers Ferry Road

Huntersville, NC 28078

Phone: 704-875-5512 

Fax: 704-875-4279

E-mail: rhdeal@duke-energy.com



Scott Etnoyer 

Issues Analyst

Baltimore Gas and Electric Company

Calvert Cliffs Nuclear Power Plant

1650 Calvert Cliffs Parkway

Lusby, MD 20657

Phone: (410) 495-2253

Fax: (410) 495-3848

E-mail: scott.a.entnoyer@bge.com
Fred Forck 

Root Cause Analyst and Trainer/Trending Engineer

AmerenUE

Callaway Plant

P.O. Box 620

Fulton, MO 65251

Phone: (573) 676-4310

Fax: (573) 676-4202

E-mail: fjforck@cal.ameren.com



J.Vincent Gilbert (Project Manager)

Senior Project Manager, Business Services

Nuclear Energy Institute

Suite 400

1776 I Street, N.W.

Washington, DC 20006-3708

Phone: (202) 739-8138

Fax: (202) 785-1898

E-mail: jvg@nei.org


Glenn Griffin 

CAP Coordinator

Entergy 

Arkansas Nuclear One

1448 S.R. 333

Russellville, AR 72801

Phone: (501) 858-5354

Fax: (858) 7912

E-mail: ggriffi@entergy.com

John Hanson (Subject Matter Expert)

Team Manager

Institute of Nuclear Power Operations

700 Galleria Parkway

Atlanta, GA 30339-5957

Phone: (770) 644-8453

Fax: (770) 644-8101

E-mail: hansonja@inpo.org
Michael Harrington 

Procurement Engineering Supervisor

North Atlantic Energy Services Co.

Seabrook Station

P.O. Box 300

Seabrook, NH  03874

Phone: (603) 773-7384

Fax: (603) 773-7300

E-mail: harrimd@naesco.com



Thomas C. Houghton (Subject Matter Expert)

Nuclear Energy Institute

Suite 400

1776 I Street, NW

Washington, DC 20006-3708

Phone: (202) 739-8107

Fax: (202) 785-1898

E-mail: tch@nei.org
Mike Kealey 

Manager, Methods and Processes

Tennessee Valley Authority

1101 Market Street

LP3-F

Chattanooga, TN 37401

Phone: (423) 751-3734

Fax: (423) 751-7926

E-mail: wmkealey@tva.gov



Vince Klco 

Corrective Actions Project Manager

Exelon

1400 Opus Place

Downers Grove, IL 60515

Phone:  (630) 663-3095

Fax:  (630) 663-3014

E-mail: vince.klco@ucm.com


Rick Matheson 

Team Lead, Corrective Action Program

Duke Power Company 

Oconee Nuclear Site

7800 Rochester Highway

Seneca, SC 29672

Phone: (864) 885-3119

Fax:  (864) 885-3401

E-mail: rsmathes@duke-energy.com



John Osborne 

Southern California Edison

San Onofre Nuclear Generating Station

P.O. Box 128 (D4B)

San Clemente, CA 92674

Phone: (949) 368-6661

Fax: (949) 368-5195

E-mail: osbornjb@songs.sce.com
Terry Rutledge 

Performance Analyst Manager

Tennessee Valley Authority

Sequoyah Nuclear Plant

OPS-4G

P.O. Box 2000

Daisy, TN 37384-2000

Phone: (423) 843-6969

Fax: (423) 843-6543

E-mail: tlrutledge@tva.gov



Michael Sontag 

Manager, Corrective Action Program and Operating Experience

Arizona Public Service Company

Palo Verde Nuclear Generating Station

P.O. Box 52034

Phoenix, AZ 85072

Phone: (623) 393-5761

Fax: (623) 393-5667

E-mail: msontag@apsc.com


Bruce Terrell 

Supervising Engineer, Corrective Action Program

Pacific Gas and Electric

Diablo Canyon Power Plant

P.O. Box 56

Mail Code: 104/3

Avila Beach, CA 93424

Phone: (805) 545-3431

Fax: (805) 545-4899

E-mail: bet1@pge.com



Stephen G. Wagner 

Corrective Action Manager, Engineering Services

Westinghouse Electric Company

Nuclear Services – CE Nuclear Technology

2000 Day Hill Road   9486-1907

Windsor, CT 06095

Phone:(860) 285-5543

Fax: (860) 285-3253

E-mail: stephen.g.wagner@us.westinghouse.com


Gary Waldrep
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APPENDIX D

Management of Corrective Action Due Dates 

Site: Braidwood





Process Map Area: 1.6, 3.4
Description
Braidwood and the Exelon nuclear generation group (NNG) contain many attributes common to the implementation of a healthy corrective action program.  A key indicator of Braidwood management’s direct and positive influence is its successful management of action due dates with a zero tolerance for missed corrective action due dates.  Extensions are granted to key department managers on a very limited basis (one per month).  Requests for extensions must be presented and justified to the senior level management team at the Management Review Committee (MRC).  This level of accountability involves all Braidwood personnel from the front-line supervisor up to and including the site vice president.  The overall age of corrective actions are monitored by non-outage, outage and CAPR (Corrective Actions to Prevent Recurrence) to focus on timelines of corrective actions.  Non-outage corrective actions and CAPRs are monitored with an acceptable overall age indicated by a colored-coded CAP performance indicator based on NGG requirements of less than 120 days.  

Enablers and Drivers

Braidwood management uses both its support through engagement of the workforce at site-wide management meetings and an action tracking computer system that monitors corrective action activity.  Action-tracking reports are distributed daily at both site Condition Review Group and MRC meetings.  The management of overdue corrective actions is a driver in managing backlog of corrective actions.

Cost and Performance Measures

Braidwood and the Exelon NGG fleet have seen benefits from the management of corrective actions due dates.  This robust method for managing action due dates and extensions has resulted in a strong site understanding of CAP significance and importance of meeting action item closure commitments.

APPENDIX E

Collective Significance Analysis Process 

Site: Calvert Cliffs Nuclear Plant



Process Map Area: 3.3.2
Description

Calvert Cliffs uses a Collective Significance Analysis (CSA) process to identify common causes for widespread problems and to identify reasons for ineffective corrective actions.  A CSA identifies cross-cutting issues across a series of events, occurrences or self-assessments.  CSAs are performed by a collaborative review team of technical experts, personnel experienced in performing CSAs, and a management sponsor.  The team uses a variety of inputs to identify the most significant behaviors, conditions, or causes affecting the performance of an organization, a program or plant equipment.  Data used in performing CSAs include the following:

· Root cause analysis reports

· Assessments by outside organizations (NPAD, INPO)

· Regulatory performance (NOVs, LERs, Inspection Reports, PIs)

· Self-assessments and other corrective action documents with causal analysis.  

CSAs are also used for issues that do not traditionally fall under the CAP umbrella.  The CSA process has been effective in identifying cultural issues at Calvert Cliffs.

Enablers and Drivers

The process for performing CSAs is described in procedures and is supported by management.  Management ensures adequate resources are available to support the process.  Management involvement is critical to the success of CSA efforts and is demonstrated by the requirement that each CSA team have a management sponsor.

Cost and Performance Measures

The CSA process has been effective at Calvert Cliffs in solving problems with high-level issues that are directly relevant to plant reliability, safety and regulatory performance.  

APPENDIX F

Station Culture and Safety Conscious Work Environment

Site:
Calvert Cliffs





Process Map Area:  1.6, 1.9
Description: 

Calvert Cliffs uses a facilitative leadership style of management at its site.  This philosophy is manifested throughout all facets of its day-to-day business.  Management has employed a coaching style of leadership resulting in open communications, visible employee feedback, and a tangible culture that not only encourages employees to be involved in the corrective action process, but also promotes a very professional behavior in employee to employee relationships.  Management has several programs that recognize and reinforce employees who identify issues.  These programs are effective not only in motivating the plant staff to identify problems, but also in becoming involved in correcting problems.  The facilitative leadership techniques are also applied to Issue Report Review Group (IRRG) meetings and Corrective Action Review Group (CARB) meetings.  These techniques result in an environment in which employees are encouraged to provide input, and dissenting opinions are encouraged.  Encouraging dissenting opinions helps ensure all aspects of issues are addressed and positions are defensible.


This feedback and facilitative leadership style is one of the key success factors of the Calvert Cliffs program.  Examples include featuring a “catch of the week,” posting noteworthy “Gold Cards” in the main control room vestibule, and offering monetary incentive programs such as “free meal” cards.  Employees may report problems in a variety of ways including the Gold Cards and/or hand-written Issue Reports (IRs).  The Gold Card program is a lower-tier program that allows employees to report any problem to their supervisor.  The supervisor reviews these reports on a daily basis and upgrades to an IR, if appropriate.  The Gold Card or IR may be submitted anonymously.


Enablers and Drivers

The facilitative leadership techniques are important in maintaining the open environment at Calvert Cliffs.  Management leads by example.  Open communication is encouraged by all levels of management and supervision and is evident throughout the site.

Cost and Performance Measures

A strong station culture and safety-conscious work environment are essential elements of good safety, regulatory and cost performance.  It is evident in the results obtained in these key areas of plant performance.

APPENDIX G

Assessing Cause Evaluation Value 

Site:
McGuire Nuclear Station



Process Map Area:  1.3, 3.2
Description
McGuire has improved the effectiveness and focus of cause evaluation activities by decreasing the number of low-value apparent cause evaluations.  Low-value apparent cause evaluations involve historical problems of no consequence to today’s standards or processes, problems that have no impact on plant equipment or operations, and isolated human performance problems within strong processes.  In these cases, a “broke/fix” approach is used and no additional resources are expended to determine the “why.”

Enablers and Drivers

Management establishes the policy, process and criteria to conduct discretionary root cause evaluations and minimize low-value apparent cause evaluations.  Trending is used to assess the aggregate impact of isolated human performance issues within strong processes.

Cost and Performance Measures

The site accomplished a reduction in personnel resources to conduct low-value apparent cause evaluations.  Decreasing low-value apparent cause evaluations has little impact on site performance since resultant actions are of low-value.

APPENDIX H

Daily Human Performance Newsletter 
Site:  Millstone





Process Map Area:  1.9, 3.2.7, 4.1.3

Description

A newsletter is transmitted daily by e-mail to all site personnel by the Human Performance Group.  The newsletter provides daily positive reinforcement of problem reporting, human performance improvement concepts, and event avoidance.  A highlight of this letter is the Good Catch Program.  Typically a Good Catch is a Conditions Report (CR) that prevents more-significant consequences. 

Enablers and Drivers

Personnel may nominate other individuals for Good Catches for good preventive actions or coaching through an e-mail to the Human Performance (HP) personnel.  Each Good Catch winner is awarded a Good Catch mug by the individual’s supervisor in a group meeting.  The other two sections of the daily newsletter are HP improvement items and Event Clock.  INPO's Human Performance Fundamentals information is the source for the HP improvement section.  The  Event Clock is reset whenever a human performance problem occurs.

Cost and Performance Measures

There are costs for this process, including the time spent monitoring the Event Clock, the time spent compiling and distributing the newsletter daily, the cost of the Good Catch mugs, and the time spent by the supervisor recognizing workers in a public setting.  However, management believes the benefits of focusing everyone’s attention on improving human performance exceed the nominal costs.    

The most obvious performance indicator is Millstone's CR initiation rate, which reveals a low threshold for problem identification indicating strong worker participation in the CAP.

APPENDIX I

Department Corrective Action Coordinators 
Site:  Millstone





Process Map Area:  1.4, 3.6

Description

Millstone has Corrective Action Coordinators (CAC) in the line organizations who are responsible for trending and managing the CAP for their respective departments.  The team meets on a biweekly basis for the purpose of bringing consistency and thoroughness to the corrective action process throughout the implementing organizations. 

Enablers and Drivers

Millstone has committed, enthusiastic, and dedicated line CACs who enhance the process and help the organization gain ownership of their problems.  The CACs in the line organization enable the departments to maintain ownership of their problems.  The ownership of problems is a driving factor in recognition of developing trends and prevention of significant problems. 

Cost and Performance Measures

There are a large number of individuals working full- or part-time monitoring on, trending, and administering the corrective action program.  The fact that so many individuals were allocated to this effort helped Millstone gain an acceptance of the CAP throughout the site — an attribute that is very difficult to measure.

APPENDIX J

Line Rotation into Corrective Action Group 

Site: Palo Verde Nuclear Generating Station


Process Map Area:  1.3, 1.6
Description:

Palo Verde has improved the understanding, acceptance and implementation of the CAP by rotating line organization personnel into the CAP group.  The CAP group is responsible for administrating and monitoring the program, while line organizations are responsible for the identification, evaluation and resolution of their problems.  Rotational assignments are an effective tool to improve communications between the CAP group and line organizations, transfer corrective action skills and knowledge to line organizations, and raise the standards of corrective action performance.

Enablers and Drivers

· Management establishes the policy and process to rotate personnel into the CAP group.

· Line personnel are selected for rotation assignments based on their ability to influence change within the organization.  They have leadership qualities, are highly respected by their peers, and have a desire to drive performance improvement.

· Rotation assignments last up to two years to provide assignees the opportunity to improve their corrective action skills and knowledge, and then to transfer those skills and knowledge to the line organizations.

· Assignees and managers view the rotational assignments as a desirable attribute for promotion.

· Assignees review the conduct and documentation of corrective action activities by line organizations, identify areas for improvement and then communicate those areas for improvement to their peers.

Cost and Performance Measures

Rotation assignments involve the sharing of site resources to improve corrective action performance.  Rotation assignments provide the following benefits:

· Improved communication of corrective action issues to line organizations

· Increased corrective action expertise in line organizations

· Increased effectiveness in cause evaluations and corrective actions
APPENDIX K

Root Cause Investigator Continuing Training 

Site: Palo Verde Nuclear Generating Station



Process Map Area:  1.4
Description

Root cause investigators have requalification training annually on aspects of event investigation in which there has been an identified weakness or need for improvement.  In the current requalification session, root cause investigators were provided supplemental training on common cause analysis and on the legal aspects of root cause analysis.

Enablers and Drivers

A lead root cause investigator assigned to the Corrective Action Group provides “mentoring” to the line investigators. This mentor grades or scores the quality of the completed root cause investigations, as does the CARB and the Nuclear Assurance Group.  The scoring matrix or quality index is available in the root cause manual to provide the line investigators with a “starter” list of common expectations for a root cause evaluation.

During the various evaluation processes, opportunities to improve are identified and considered for possible inclusion in training.  To be able to monitor the "leading edge" of industry corrective action improvements, Palo Verde actively pursues and participates in nuclear industry initiatives and workshops.  Behind all this is a culture at Palo Verde that encourages and reinforces continuous improvement.

Cost and Performance Measures

Higher quality evaluations result in more effective and efficient corrective actions and improvement in site performance.

APPENDIX L
Trending Process

Site: Palo Verde Nuclear Generating Station


Process Map Area:  3.6, 4.1

Description:

The trending process for condition report disposition request (CRDR—pronounced “critter” at Palo Verde) was noted to be a strength.  Management uses trending in a proactive manner to identify, communicate and take action on emerging issues and problems.  It is an integral part of station performance analysis and improvement.  

The PVNGS trend report provides a quarterly assessment of CRDRs.  It incorporates both in-house and external data from the industry (NRC and INPO).  The INPO Plant Experience Report is assessed against CRDRs to confirm trends and focus on areas needing improvement.  The report has a strong focus on assessing human performance.

Trending data are used as a key input on the station’s Top Ten List of issues for management attention.  After identification, trending data are used to assess and evaluate the progress of addressing the issues.

Trends identified are documented and evaluated on CRDRs.  Previous CRDRs are also trended until data provide evidence that closure is possible.

Interviews with senior management revealed trending reports are a useful communications tool for focusing attention.  For example, a well-used and dog-eared copy of the latest report was evident on a vice president’s desk.  E-mails and comments from senior managers praised the usefulness of the program.  Specific examples referenced by managers included valve services, chemistry, training and qualifications, and flood evaluation.  

Enablers and Drivers

· User-friendly electronic system for coding

· Buy-in and acceptance by line personnel

Cost and Performance Measures

Identification of lower level issues for management action prior to actual events.

APPENDIX M

Continuous Self-Assessment of CAP

Site:
San Onofre





Process Map Area: 1.7, 4.2
Description

Continuous self-assessment by CAP management results in timely improvements that facilitate effective and efficient identification, evaluation, and resolution of the site’s problems.

Continuous assessment includes internal assessment of performance relative to current program standards, and external assessment of performance against high industry standards. The CAP group continuously and objectively monitors the products of the corrective action process using the combination of timeliness indicators and quality evaluation tools. Additionally, information on current industry methods and measures is assessed for applicability to the San Onofre program. These ongoing assessments allow for the identification of methods that improve process effectiveness. Examples include the consolidation and simplification of the cause evaluation process, improvements made in trend coding and data extraction, the development of cause evaluation checklist to facilitate line self-review of its evaluations and an improved performance indicator communication tool. The continuous reviews of site standards, and applicable industry standards, result in a vision and long-range plan that continuously improve CAP performance.

Enablers and Drivers

· Executive management’s desire and support for continuous improvement of the CAP.   The CAP group reports directly to executive management further supporting executive management’s involvement and awareness of CAP status. 

· Simplified program policies, procedures and guidance.  The station has simple procedures based on fundamental requirements, and has clear guidance that can be adjusted easily when necessary.  

· Integrated approach to performance improvement that relies on a three-tier approach: improve human performance and prevent errors, identify systemic performance improvement through self-assessment, and effectively evaluate and resolve problems with the corrective action program.  One program manager manages all three elements of performance improvement.  This allows for tight integration of processes and data collection and analysis. 

· Recognition of the required future state of the CAP coupled with development and implementation of strategies to raise the standards of performance.  The skills, abilities and authority of the CAP group to set high standards and team with the line organizations to attain those standards have resulted in an effective program with strong line ownership.

Cost and Performance Measures
Given the structure of policies, procedures, and guidance, and given the computer infrastructure that exists, the cost of incremental process change is minimal.  The benefits of process adjustments can be conveyed by a typical example.  After the consolidation and simplification of the cause evaluation process, a review of apparent cause evaluations (ACE) discovered the cause evaluation quality needed to be improved.  An ACE checklist was developed and provided to supervisors for their use in self-review of their evaluations, and the default text in the computer system was easily revised to prompt evaluators to include key aspects in their ACE summaries.  Follow-up indicated ACE quality has improved. 

APPENDIX N

Performance Indictors and Process Map

Site:  San Onofre





Process Map Area: 4.1, 4.2

Description

The monthly PIs provide a quick and effective metric of the CAP performance.  A simple visual presentation integrates the PI data with a CAP process map to clearly indicate core activity health. 

Enablers and Drivers

Simple and understandable CAP performance indicators are linked to the corrective action process.  The map format identifies key attributes of the corrective action process and indicates performance at those junctures as measured against pre-established goals.  Each box or juncture of the corrective action process map is displayed in a representative color based on percent of target met or performance (green, blue, yellow or red), as applicable.  

Cost and Performance Measures

This innovative style of displaying and integrating the corrective action program performance indicators provides the line organizations, site management and the process owner with a quick and simple visual tool to indicate process health and areas needing increased management attention.

APPENDIX O

Electronic Controls Process (Software)

Site:  San Onofre





Process Map Area: 1.5, 1.7

Description

The electronic CAP process was designed and developed in-house with ease of use for line organizations as well an on-line enhancement flexibility for the process owner.  

Enablers and Drivers

Key attributes and design functions of the system that contribute to its successful implementation and utilization are as follows:

· The electronic process allows for automatic prompt and timely feedback to the corrective action document initiator at key junctures throughout the corrective action process.

· The electronic notifications are integral and compatible with the site e-mail process such that individuals receive notifications via standard plant communications methods.

· The system allows the process owner to incorporate immediate routing changes and/or text changes at key junctures to address focused enhancements or issues identified as part of the aggressive ongoing continuous improvement process.

Cost and Performance Measures

The user-friendly electronic process and the responsiveness by the process owner to continually enhance and assess the program performance and efficiency contributes to an environment of open acceptance and increased credibility of the CAP by all site organizations.

APPENDIX P

Trending for Results

Site: San Onofre





Process Map Area: 3.6

Description

San Onofre effectively uses trending to identify human performance issues and precursors to performance issues.  Line organizations continually review their problem data (lagging indicator data) and leadership observation data (leading indicator data) to focus attention on areas for performance improvement.  The timely identification and management attention to both leading and lagging indicators effectively resolves minor performance issues before events or problems become more significant.  Trend priorities are identified as “spotlight” focus areas.  In addition, comparing trend data to observation data is a useful tool to validate performance issues and assess effectiveness of the trending and leadership observation processes.

Enablers and Drivers

The Action Request System provides a common and easy to use computer data base for line organizations to code problems and observations.  It also provides tools that help line organizations assess their data.

Line organizations recognize the value of trending and accept their roles in supporting process development and effective implementation.

A program manager owns the trending and leadership observation processes to ensure integration and coordination of the processes.  These are common site processes to ensure consistent implementation and the ability to share performance issues across organizations.  While the processes are common, line management has flexibility in how it uses the data to improve its performance.  For example:

· The operations organization uses trend and observation data to identify its quarterly top three “spotlight focus areas” and creates specific observation forms (self-assessment activity) to reinforce expectations and drive performance improvement.

· The maintenance organization uses trend and observation data to identify weekly spotlight focus areas.  The issues are disseminated through the organization via a spotlight newsletter that discusses performance and reinforces expectations.

Cost and Performance Measures

The resources required to trend problems, conduct leadership observations, assess the data, identify spotlight focus areas and take actions to focus site attention on performance improvement are offset by the reduction in human performance issues that result in more significant events and their consequences.

APPENDIX Q

Glossary of Corrective Action Terms

Analysis—The evaluation of the items identified during the monitoring process and determination of their causes.

Assessment—An all-inclusive term used to denote the act of determining, through a review of objective evidence and witnessing the performance of activities, whether items, processes, or services meet specified requirements.  Assessments are conducted through implementation of the following actions: audits, performance evaluations, management system reviews, peer reviews, or surveillances, which are planned and documented by trained and qualified personnel.

Audit—Defined as provided by the QA program terms as contained in ANSI N18.7- 1976, ANSI N45.2.10-1973, and ANSI N45.2.12-1977.

Benchmarking—A comparison of management expectations, station processes and performance against other high-performance organizations to identify options to solve problems, improve performance and identify opportunities to emulate best practices.

Causal Factor—A factor that influences the outcome of a situation.  The reasons for an action that was taken or an event that occurred in the sequence of events that led to the grounds for an investigation. 

Condition Adverse to Quality—Anything that affects, or calls into question, the ability of structures, systems or components covered by the operating or supplemental QA programs to perform satisfactorily. This includes failures, malfunctions, deficiencies, deviations, defective material and equipment, abnormal occurrences, and nonconformances. 

Condition Report—Documentation of a suspected problem that is processed by the Corrective Action Program.
Continuous Improvement—The ongoing betterment of a process based on constant measurement and analysis of results produced by the process and use of that analysis to modify the process. 

Corrective Action—Measures taken to identify, document, evaluate, trend, rectify conditions adverse to quality and, where necessary, to preclude repetition.

Corrective Action Program—A management system designed to consistently implement corrective actions including organizational assignments, procedures, training, software tools and performance indicators.  Industry guidance is contained in INPO’s Principles for Effective Self-Assessment and Corrective Action Programs, December 1999.
Enablers—A specific set of leader behaviors used to align organizational processes and values with desired individual behavior.

Facilitative Leadership—A management philosophy and style intended to impact the day-to-day business by an open culture with emphasis on coaching, open communications, visible employee feedback, and involvement of employees.  Management recognizes and reinforces employees who identify issues and correct problems.  These techniques result in an environment where employees are encouraged to provide input, and dissenting opinions are encouraged.  Encouraging dissenting opinions helps ensure all aspects of issues are addressed, and final positions taken are defensible.
Finding—A problem or concern found as part of a self-assessment that is required to be documented by the corrective action program.

Functional Failure—The failure of a structure, system, or component (SSC) that prevents a system/train from performing one or more of its intended functions that requires the SSC to be in the maintenance rule.
Generic Implications—The possibility the same or similar set of conditions that led to the situation being investigated may exist in another component, system, process or organization.

Human Performance—A series of behaviors executed by an individual or group of individuals to accomplish task objectives according to some standard.

INPO—Institute of Nuclear Power Operations 

Performance Indicator—A parameter useful for determining the degree to which an organization has achieved its goals.

Quality Assurance—Planned and systematic actions [controls] necessary to provide adequate confidence that a structure, system or component will perform satisfactorily in service.  Includes quality control.

Root Cause—The most probable reason for a problem that, if corrected, is most likely to prevent recurrence of an event or adverse condition or the most basic reason that can be found with a reasonable amount of effort that management can control/fix using readily available resources.

Significant Condition Adverse to Quality—A condition adverse to quality involving actual or potential consequences that have a serious impact on public or personnel health and safety or plant operations, and requiring a root cause evaluation to determine corrective action to preclude recurrence.
Surveillance—An act of monitoring or observing a process or activity to verify conformance to specified requirements.

Trend—A change in frequency of occurrence of a given parameter or a change in the level of performance of a particular group, process, program or procedure.

Trend Analysis—Selection, collection and presentation of data from internal and external sources with the intent to detect and identify changes and to focus attention on specific parameters.

Weakness— Performance that does not meet agreed upon standards.  Increased resources for self-assessment are required and analysis for cause and corrective action may be warranted.  A deficiency in an activity or program that reduces the overall effectiveness of the organization. 

Work Environment— General influences of workplace, organizational and cultural conditions that can affect individual behavior.
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