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Executive Summary

Benchmarking is the process of comparing one’s current practices with those of the industry leaders to achieve improvement through change.  This report summarizes the results of NEI’s benchmarking of trending activities to identify the good practices and common contributors to success.  The definition of trending activities is:

Those activities related to 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.

Data was collected from 25 nuclear sites and analyzed to determine what factors contributed most to the ability to trend effectively.  The sites visited (and most outstanding features) were:

· Byron- (Common Performance Indicator Controls-Appendix E)

· San Onofre- (Common Coding Assessments-Appendix G)

· South Texas- (Automated Condition Reporting-Section 1.5.3)

· Vogtle- (Organizational Alignment and Communications-Appendix I)

· Watts Bar- (Computer Data Gathering Methods-Appendix K)

· A Fortune 100 Assembly Plant- (Continuous Benchmarking-Appendix M)

· U. S. Army Corp of Engineers- (Change Management Tool Box-Section 1.5.7)

The benchmarking team found that, to be most effective, trending activities should be an integral part of self-assessment and corrective action processes.  Several significant activities were identified as critical in trending success.  The team developed these factors into the trending activity “CORE” Model.  (See Section 2 for details)

· Collect - Make use of information from comprehensive sources.

· Organize - Trending of codes and criteria are necessary for efficiently and effectively analyzing the data.

· Review and Analyze - Process data into information.  Communicate to the right people where it becomes knowledge.

· Everyone Be Involved - All levels in the organization have a role to play.

Each good practice in the appendices is also annotated as to how it aligns with the CORE model.

The team believes this report adds value for the nuclear industry, and also that it is consistent with the guidelines set forth in Principles of Effective Self-Assessment and Corrective Action issued by the Institute of Nuclear Power Operations (INPO) in December 1999.  Additionally, the team identified several common contributors to good trending performance in the following areas: Guidance, Organizational Involvement, Communication, Input, Analysis, and Output.  These subjects are detailed in Section 3 of this report.
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 Trending ACTIVITIES Benchmarking Report

1 Introduction

1.1 Overview

In January 2000 a decision was made at the NEI Self-Assessment Benchmarking Workshop to pursue interests to improve the use of trending in support of the self-assessment and corrective action processes.  A white paper was submitted to NEI for consideration to sponsor an industry benchmark study for trending.  This benchmarking project is a direct result of that effort and led to numerous industry representatives volunteering to support this effort.

The objectives of this project were to:

· perform a baseline evaluation of trending activities

· identify and develop a process map for trending

· select and visit at least five sites

· identify specific common practices and individual site good practices

· begin data collection of best practices outside the nuclear industry, and

· share process results across the nuclear industry.

This report provides the results of benchmarking visits to Byron, San Onofre, South Texas, Vogtle and Watts Bar nuclear stations and two non-nuclear facilities.  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 trending subject matter experts from 12 companies, including a representative from the Institute of Nuclear Power Operations (INPO), EPRI and site visit coordinators.  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 three-week period.  The team prepared the draft report following a three-day review meeting.

As the team discussed the functions and tasks encompassed within trending activities, it became apparent that a context was required to relate trending activities to other processes.  A generic flowchart of self-assessment and corrective action processes was developed to illustrate the context for trending activities (Figure 1-1).  The flowchart is an overview of these functions at a level of detail that shows commonalties and interesting relationships, without being so detailed that station differences predominate.  The team used the flowchart to visualize the value-adding functions that occur over time as data is collected, analyzed and acted on.  The team also used the flowchart to discuss what is, and what is not, a trending activity.

[image: image1.wmf]Figure 1-1 Relationship of Trending Activities to Self-Assessment/Corrective Action
1.2 Site Selection Process

Sites were selected using three overall steps: screening, trending performance index calculations and final selection.  All plants were invited to complete the selection survey.  Sites failing to complete the survey or found to be in the lowest 25 percent for either O&M cost or capacity factors, based on Electric Utility Cost Group (EUCG) data, were removed from consideration.  Point values were determined by scoring completed surveys to create an index op to 100 points.  Final selection was based on the score as well as several additional factors.  These factors included the following:

· the site was a “Top 1999 industry performer” according to the Institute of Nuclear Power Operations
· the site currently is recognized by peers as having a “good trending and analysis reputation”
· the site has five or less full-time employees for trending and analysis
· the site was willing to host a benchmarking visit
· One site limit per utility and a desire for diverse geographic locations 
· Sites were reduced in priority if their company was represented on the benchmarking team
Additional discussion of these items appears in Appendix A.

1.3 CORE Model

The benchmarking team identified trending and its key components as the “CORE” (Figure 1-2) of the continuous performance improvement processes.  An effective trending program is essential to optimizing Self-Assessment and Corrective Actions.

· Collect – A strong trending program makes use of information from various sources.

· Organize – A reasonable collection of trending codes and criteria are necessary for efficiently and effectively analyzing the data.  

· Review and Analyze – Coded data is of minimal usefulness until it is processed into information.  Once the data is translated into useful information, it needs to be communicated to the right people where it becomes knowledge.

· Everyone Be Involved – Every person at every level in the organization has a role to play in trending from the worker who identifies items to be trended to the senior manager who takes the appropriate actions for trends identified.  In particular, senior management must recognize the need for devoting appropriate resources to resolve trends commensurate with the significance of the issue.

Figure 1-2 Core Model
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1.4 Common Contributors

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

· Guidance - All plants have guidance, which ranges from prescriptive administrative procedures to general management policies or guidelines.

· Organizational involvement - Centralized core group with line involvement and ownership exists at most site, although the location of the core group varied among the stations. 

· Communication - Communication is effective and frequent at all stations visited.

· Input - Effective processes were characterized as having inputs from multiple sources of input (Figure 1-3).

· Analysis - Effective analysis turns raw data into information and refines information into knowledge that can be acted on.

· Output – Valid trends are presented via appropriate means to the correct people in a timely manner and are incorporated into ongoing corrective action processes as appropriate.
[image: image4.wmf]Figure 1-3 Trending Inputs

Plant Visit Highlights

1.4.1 Byron

ComEd is driving toward performance trending consistency across its nuclear fleet.  The standardization supports direct comparison and competition across plants.  At Byron Station, the corrective action trending process faces significant changes, while the equipment trending and business measurement processes are relatively mature.  Trending highlights are:

Corrective action problem report trending:  

· Potential trends are currently identified via management’s daily problem report review and nuclear oversight’s systematic analysis of trend codes.  The line's responsibilities for selecting trend codes and analyzing/reporting trend data will increase in the near future.

· Response to potential trends is flexible and can range from management acknowledgement (for less significant issues) to a root cause evaluation (for more significant issues).

· Each problem report is evaluated and coded against "operational challenge" and "operational event" criteria; operational challenges and events are shared across the ComEd fleet.  

· When fully implemented, some sets of trend codes will be common between corrective action problem reports, work observations and QA field observations.

· Some trend code categories related to human errors, inappropriate acts, organizational and programmatic deficiencies were recently dropped after being assessed as not adding value commensurate with costs. 

 Human performance trending:  

· Corrective action problem report investigations normally lack adequate information regarding human performance and precursor activities.  However, beginning in late June 2000, first line supervisors will begin coding condition reports with the failed defense and error precursors based on the INPO “anatomy of an event’ approach.

· A recently formed Human Performance Steering Committee analyzes human error-related problem reports in detail to bring new intelligence to the trend analysis.  The committee selects trend codes for human performance issues and maintains a database independent of the station problem report database.

Equipment performance trending:  

· On demand, locally developed software analyzes stored, objective equipment performance data, analyzes that data against established performance standards, and generates monthly reports regarding performance of selected systems and components.  

· Report automation frees engineers from the clerical aspects of creating periodic reports and allows those engineers to focus on system/component analysis.  The automated nature of the report generation is viewed as a strength, and is described in Appendix D. 

Business process measures (performance indicators):  

· A corporate program reference and data dictionary document defines standard indicator parameters, methods for measurement and applicable calculations. 

· Controls ensure that changes to parameters measured, measurement methods and goals are logically sound, support the corporation's strategic business goals and are agreed to by a task force with multi-site representation. The administrative control is viewed as a strength and is described in Appendix E.

· Standardized indicators may have unit-specific goals.

· Where industry data is applicable, indicators show top quartile performance.

· Indicators are reported in three levels; each tier ultimately supports corporate strategic goals.  

· The required approvals for indicator changes vary based on the tier and the nature of the change.

1.4.2 San Onofre

San Onofre, long recognized as innovative in the trending arena, has recently implemented a new process for event trending.  The success of the revised event trending process, software and guidance documentation is due to the active involvement by individuals from various levels of the organization, first during the initial development in mid-1999, and now during the implementation phase of the process.  The support and buy-in of all interviewed was evidenced by the knowledge and enthusiasm toward the program.  This new process has been in place less than four months but is already showing merit. 

The Corrective Action Program owners' desire to provide a quality product that facilitates easy data extraction and delivers value to their customers was reflected in the quality of reports, communication and the software developed to support analysis. The data collection was designed with the end user in mind.  (Incorporating easy data extraction by program managers and organizational trend coordinators for the purpose of identifying adverse trends.)  The data is collected in categories based on site-wide programs, standardized activities, affected organization, causes, corrective actions and crosscutting issues called "spotlights." The user interface allows for easy data input by anyone on site followed by validation to ensure consistency of coding by the organization's trend coordinator. While data extraction may lead to segregation of the data by organizations/program owners, the trend browser initially defaults to the aggregate view of the data. The trend browser, accessible by anyone on site, allows for drilling down across the data categories. 

The event and observation trend information share a common data infrastructure, thus allowing for comparative evaluation of data. The activities that lead to events are compared to the respective observation areas that require intervention and coaching by the observer/supervisor. By comparing this data, the utility is able to validate that observations are properly focused on the areas leading to events. When certain activities are leading to events, observations in that area are increased, thus leading to improved human performance and a reduction in future events. The effectiveness of this approach was demonstrated in the safety data.  The benchmarking team recognized use of observation data as a precursor indicator for events as being innovative.

Use of trend information to advertise and communicate potential emerging trends to the end user for increased awareness of issues was of significant value in this process.  By using multiple methods for sharing this information with appropriate targeted groups, often with a creative twist, the recognition and resolution of emerging trends have been effective. The new trending approach only serves to strengthen the effectiveness.

A level of success has already been demonstrated by the active line involvement of trend coordinators and management. Additionally, development of the trend codes, based on user input, has led to the use of common codes for the self-assessment, observation and event trending; and therefore provides a correlation between these processes.

The new process appears to be off to a successful start, however challenges do exist that must be overcome. The change associated with the new trending process and trending software will have to be carefully managed since it is a significant change from the past.  The IT structure for this plant has a change process built in to the software such that feedback on coding changes may be made simply and easily. This change process will facilitate San Onofre's ability to meet the future challenges placed on the trending process and thus improve the chances for success.

1.4.3 South Texas

Trending at South Texas Project is based on their commitment toward self-improvement via the corrective action program (CAP).  The user friendly automated Condition Reporting (CR) system creates approximately 18,000 CR’s per year. This source of data includes event codes, inserted by the author or the CR screener.

Screening at South Texas is decentralized. There are over 500 “CAP Supervisors” trained to support the CR input and consequently support the trend data collection, preclude the need for daily screening meetings and often self-identify trends. In addition, all managers are expected to review all new CR’s periodically, essentially daily, for awareness and oversight. 

At South Texas Project, “the trending process” is understood to be event code trending within the Corrective Action Program (CAP). Trending is accomplished two ways.  One method uses management judgement as described above.  The second method is automated within the CR system. Event codes are automatically counted and compared with management-selected thresholds and intervals within the CR system. Generation of a new CR for an event code that causes the number of CR’s within the interval to exceed the threshold will automatically generate a “Trend CR”. This new CR must then be evaluated and analyzed by the affected department.

Each department CAP Quarterly Report, to senior management, includes a trending evaluation section. The Condition Review Group (CRG), made up of managers from all parts of the organization, provides department manager expectations and challenges for trending evaluation. This group meets twice weekly. The Operating Experience Group (OEG) with responsibility for administering the CAP system, provides report design, threshold guidance and event code checking.

There were several notable actions taken by the OEG that have been significant to the progress of event code trending at South Texas.  The entire CR database that was manually maintained from 1988 through 1995 was loaded into the automated system in 1996 to optimize historical reference for thresholds and other trend evaluation.  The list of event codes was reduced in 1998 from over 2000 to approximately 250 to avoid spreading the trend data too thin and to improve user friendliness of CR screening.  The automated CR system was made more responsive and user friendly with the development of a short version CR called CR-EZ. This targets the need for working individuals to quickly capture an issue with minimum interruption to his work schedule.

While the predominant meaning of “trending” at South Texas is “event code trending”, there are other trending efforts separately supporting specific departmental goals. A noteworthy example is the use of a browser-based tool to contain and coordinate equipment and system performance trending data in the System Engineering Department called SED.COM. It can illustrate, with some drill down navigation, system and equipment trend charts and performance indicators applicable to the system engineers.

1.4.4 Vogtle

Vogtle has an effective trending program rooted in a strong culture of management ownership.  Trending is viewed as an opportunity to identify and correct performance issues.  The most significant change in their program came a few years ago, when it was identified that they had an excellent trend report that was not being used to improve performance.  Senior management reacted to this feedback in an aggressive, proactive manner and seized the opportunity to get more actively involved in the development and distribution of the trended information.  A senior management initiative was also launched to conduct quarterly manager meetings, in a round-table type forum, to specifically discuss identified trends.  During the meetings, owners of each trend are identified and discussions center on what each management team member can do to help in correcting the trend and improving performance.  Typically, when the meeting is complete, managers leave the room with three to four agreed upon issues that need to be worked on during the following quarter.  During subsequent meetings, the status of previously identified trends is discussed, including status of any actions taken or planned.

Vogtle’s trending program has incorporated all of the common contributors into their program, yet it remains highly flexible to meet their needs.  For example, they produce three documents on a routine and periodic basis to effectively communicate trends.

· A quarterly report describes site trends and targets senior management as an audience.

· A monthly report of “Leading and Lagging” indicators has been developed and is being shaped into a useful tool for departmental level managers.

· A weekly “Hot Topic “ report is produced and distributed to first line supervision.  This report highlights areas needing additional emphasis.  These reports are integrated into the pre-job briefs of several working groups.

The success of Vogtle’s trending activities is clearly accredited to the staff participation and belief that acting on trended information is the key to improving performance.  The trending currently uses information documented in their condition reporting program as a primary feeder; however, consideration is being made to standardize and include some lower level sources of information such as departmental management observations.

1.4.5 Watts Bar

Watts Bar has a “mature” performance monitoring program.  The program is strongly supported by the management team, which relies on the output of the trending and analysis process in assessing station performance.  Station trending has identified emerging trends (precursors) which have been acted upon by the station.  The station performance monitoring activities are primarily conducted by the Performance Assessment Group (PAG), while work group performance monitoring and trending is performed on associated work processes and performance.  The performance monitoring program is supported by written procedures and expectations to meet the needs of the PAG customers.  The trending core activities are internalized and supported by computer aided programs that aid in work group efficiency.  

The Watts Bar analyst performs trend analysis of data from the corrective action process primarily but includes inputs from other sources such as outside agency reports and management feedback to validate analysis results.  Trending and analysis is capable of being performed efficiently and reliably by coding corrective action events through a process that assures accuracy of codes, information integration and ensuring management review and buy-in is obtained before publishing the final report.

Management uses trending and analysis results for input into other upper tier reports, thereby reducing the duplication of effort in generating reports and ensuring consistency of results reported.  Effectively communicating trend information in a series of “roll-up” reports reduces the man-hours necessary to report trend results to all levels of the organization.  

Several noteworthy elements of the program were identified by the benchmarking team and include:

· A trend program that is supported by written guidance for analysis and report writing.

· An integrated roll-up reporting process of trend results.

· A Web-based Excellence in Performance program that uses “real time” trending capability to determine areas of knowledge weakness.

Improvement in data collection, sorting and graphing which reduced this activities time by 75 percent.


1.4.6 Non–Nuclear Fortune-100 Company –Assembly Plant

This company applies an impressive array of trending and analysis methods in an effort to continuously improve product quality in the highly competitive automobile manufacturing industry.  The Quality Control Office at each assembly plant facilitates a structured product quality management process based on ISO-9000.  The plant’s quality control system uses trending tools such as line, pareto, pie, bar and control charts both to facilitate early identification of problems and to demonstrate effectiveness of corrective actions.  Key measures associated with the power train, electrical systems, chassis, sheet metal, paint, wind noise, water leaks, interior trim and others are trended and analyzed on a continuous basis.  Objective data is obtained from a combination of sources such as top-to-bottom inspection of completed automobiles randomly selected from the assembly line, road testing, customer surveys and warrantee claims in each measured area.  Adverse trends result in a prompt root cause analysis to correct the problem.  Production continues in most cases, so prompt identification of the cause and corrective action are critical in minimizing warrantee costs that invade product profit margins.

Trending and analysis at this company is a bottom up process that promotes effective internal communications by involving all parts of the organization.  Expert teams made up of hourly workers, supervisors and vendor representatives perform trending and analysis in each of the key measured areas.  Teams provide presentations to senior management on a regular frequency, providing a means to discuss issues and formulate action plans.  Trending is also used to validate effectiveness of corrective actions taken to resolve quality problems.  

Employees receive customer-focused training to improve responsiveness to customer needs and special training to support trending and analysis duties.  Widely available software is used to manage data and produce trend charts.

Availability of reliable data on comparable automobiles made by competitors allows for continuous benchmarking.  Data from warrantee claims, customer feedback and independent testing is provided by an independent consulting organization on a wide variety of competing domestic and international manufactures.  As a result, employees know at any time how their product compares to the best and other competing brands in all of the measured areas.  A trend chart is maintained and widely communicated by each expert team showing how the plant’s product compares to twenty competing products.  

Although trending and analysis is focused on continuous product quality improvement, many of the practices are directly transferable to a nuclear power plant environment where the focus is on internal performance improvement.

1.4.7 U.S. Army Corps of Engineers

The Construction Engineering Research Laboratories (CERL), Champaign, Illinois, has embarked on a business process reinvention initiative.  This initiative was driven primarily by the Army’s need for change.  Key drivers included the Government Performance and Results Act and the information age revolution.  The business process reinvention focused on creating a “Most Efficient Organization” through change management, knowledge management, and privatization and competitive buying.  CERL created computer applications to support the business process reinvention.  The computer applications include a Change Management Support Tool Box, a Knowledge Worker System and a Lessons Learned database.

The Change Management Support Tool Box includes an internal self-assessment tool that is based on the Malcolm Baldridge Award criteria.  This survey is computer based with responses entered with clicks in the appropriate boxes.  Comments are entered into text fields at the end of each of the seven criteria sections with an overall comment section at the end of the survey.  The survey focuses on organizational management and resource structures.  Survey data is collected, tabulated and analyzed.  Interviews with senior managers and customers are then factored in for an overall site assessment.

The Knowledge Worker System is a work management tool for “non-field” work activities.  This application breaks a task down into the distinct activities required for successful completion.  The system allows activity assignments to different people in the organization with expected job durations and completion dates.  Of particular interest is that the application links to other databases to provide the most current associated document to the worker.  An example would be an engineer working on an engineering change.  The engineer via this application would have the most current revision of the procedure a click away.  The application was designed to streamline job processes and procedures, manage task schedules, automate repetitive and labor intensive tasks, and free workers to concentrate on challenging work and creativity.

The third area is the lessons learned database.  This appears to be a version of the nuclear industries Condition Report form.  This computerized form is available to all installation personnel for quick and easy reporting of any lessons learned during a project.  There was no indication if formal trending of this information was performed.

The observed tools offer different avenues into organizational activities.  The tools did not lend themselves directly to trending as seen in the nuclear industry; however, they would be valuable in terms of self-assessment and task scheduling.

2  “core” of Continuous performance IMPROVEMENT

2.1 Trending as the Core

The benchmarking team identified trending and its key components as the “CORE” of the continuous performance improvement processes.  An effective trending process is essential to optimizing self-assessment and corrective actions.

· Collect - A strong trending process makes use of information from various sources.

· Organization - A reasonable collection of trending codes and criteria is necessary for efficiently and effectively analyzing the data.

· Review and Analyze - Coded data is of minimal usefulness until it is processed into information.  Once the data is translated into useful information, it needs to be communicated to the right people where it becomes knowledge.

· Everyone be Involved - Every person at every level in the organization has a role to play in trending: from the worker who identifies items to be trended to the senior manager who takes the appropriate actions for trends identified.

2.2 “CORE” Components

2.2.1 Collect

Each site used condition reports (PERs, CRs, etc.) as their primary data input sources.  A few sites have found ways to incorporate data from management observations and/or performance measures into their trending program.  Management recognizes the importance of receiving input from as many sources as possible. 

2.2.2 Organize

After receiving the data, each site used some type of coding structure to capture salient information about the data.  Many of the sites have reduced or are in the process of reducing the number of codes they use.  

The codes are classified as event types, causal codes, organizational codes, etc.  These sites have recognized that a simplified coding structure helps ensure consistency in the coding process.  At some sites, the codes are applied by the initiator and reviewed by a central trending group.  At other sites, the codes are applied by a central trending group, but are reviewed and approved by line management.

2.2.3 Review and Analyze

During nearly all of the interviews, it was recognized that coding of the data was seen as only the first step in trending.  The sites that used statistical triggers noted that these triggers were only one of many first flags for identifying trends.  The bulk of the energy for trending (either the centralized group or the line organization) was spent on analyzing the data.  Everyone agreed that analysis was the most important part of the process because it was where the useful information was extracted and compiled so it could be communicated to management and workers in the field.

2.2.4 Everyone Be Involved

Management at the sites did not see trending as only one person’s or group’s responsibility.  Workers and supervisors were accountable for identifying issues as they saw them and documenting them in the system.  Line management was responsible for taking appropriate actions for items that were identified.  Senior management was responsible for supporting and taking appropriate actions for trends identified in various site reports. In particular, senior management must recognize the need for devoting appropriate resources to resolve trends commensurate with the significance of the issue.  Where a centralized group was established, their responsibility was to support the site in its trending program.

3 common contributors

3.1 Guidance

Most of the sites have guidance to implement the trending activities at the site.  The types of guidance range from prescriptive administrative procedures to general management policies or guidelines.  Program guidance defined the site trending activities as being an integral part of the station’s self-assessment and corrective action process. Each station built its program guidance to meet internal needs for continuous improvement.  At each station, management has communicated standards of performance and expectations throughout the organization. 

Examples of guidance are described below:

· Prescriptive procedures covering administrative requirements (e.g., roles and responsibilities, report frequency, etc.)

· Implementing guidelines listing trend codes 

· Flexible implementing guidelines describing methodology for trending to ensure a degree of consistency in identifying and reporting trends.

3.2 Organizational involvement

The stations visited combined a centralized core group with strong management support, line involvement and broad-based ownership.  Although the location of the core group varied among the stations visited (examples include operating experience group, QA, self-assessment group, corrective action group, performance indicator group); each core group had similar responsibilities.  The centralized group is responsible for maintaining consistency of the trend codes, writing the report and supplying analysis skills. Services provided by the centralized group include maintaining basic skills for trend techniques, administering the electronic tools, generating reports with an appropriate degree of analysis and incorporating line involvement input during analysis and reporting.

The line involvement is to ensure ownership of the issues and to establish priorities for correcting adverse trends.  Line personnel are involved in detection and analysis to foster ownership.  

This structure (a combination of central focus and distributed involvement) is valuable because it establishes teamwork and helps the line organization stay focused on appropriate issues.  This mutual support increases the credibility of both organizations and ensures buy-in of the outcome.  In addition, this structure supports the accumulation of experience over time in a centralized group so that trending expertise and ability to use historical context improves over time.

3.3 Communication

Communication is effective and frequent at all stations visited.  Results from trending activities are shared throughout the organization using appropriate means.  Different levels of the organization receive the messages in a form appropriate to their needs. The problems and successes are communicated in an appropriate fashion.  Effectiveness of communication is clearly shown because people were aware of important trends affecting their area of responsibility.

3.4 Input

Effective processes were characterized as having inputs from multiple sources (e.g., corrective action problem report, work observations, QA assessments).  This increases opportunities for identifying performance data and allows for more validation of trend results.  Use of common trending codes for all data sources results in identification of trends across a wide range of areas at low detection thresholds. Trending activities were enhanced by use of user-friendly tools for data collection, analysis and management.

3.5 Analysis

Although the sites recognize that raw data itself is not sufficient to lead the organization to continuous improvement, these sites believe analysis of raw data is the foundation of the trending activities.  Effective analysis turns raw data into information and refines information into knowledge, which, upon validation and prioritization, can be acted on.  The primary purpose of analysis is to help management focus resources to problem areas.

Potential areas of concern are identified by statistical analysis, intuition or other means.  Those areas are then further evaluated by an analyst to validate the trends and make judgement on their significance. Analysis of trend data is a cooperative effort by the line and the centralized group.  This results in high credibility of the conclusions and no surprises.  The results of analysis can be presented in the form of a self-assessment, a condition report, a quarterly trend report or other mechanism.  

3.6 Output

Validated trends provide feedback into the self-assessment and corrective action processes.  Validated adverse trends are indications of declining performance in people, process or equipment areas.  Entry into self-assessment/corrective action process ensures follow-up, and corrective action is done to correct trends.  Once trends are acted on, trending is continued to ensure the effectiveness of the actions taken.  When valid trends are communicated directly to the workforce, experience has shown that some low-level trends can be improved through enhanced awareness fairly easily.

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 trending activity process map by identifying and grouping all related activities identified by the team.  Noted similarities existed between self-assessment and trending from a process perspective and therefore this map closely resembles the NEI Self-Assessment Benchmarking Project map and it was based largely on The Standard Nuclear Performance Model - A Process Management Approach, October 1998.  The trending process map, Figure 4-1, provides a concise overall reference for activity within LP-002.  Benchmarking questions were developed for each process map area, and selected references, data and performance indicators obtained have been cross-referenced to the process map.
3.7 Topical Areas

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

· 1.0
Program management, 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 guidance, organizational involvement, communication, input, analysis and output

· 4.0
Program evaluation activities designed to provide feedback mechanisms such as performance indicators, self-assessment of the overall program, oversight group feedback and benchmarking.

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

3.8 Terminology

Key definitions are included in Appendix N, Glossary of Trending Terms.

3.9 Performance Indicators (PI)

As specifically related to trending, few indicators were identified. However, it was noted that programmatic users of trending, e.g. corrective action program, self-assessment program, etc. had many indicators and most (if not all) of these have some reflection on the performance of trending. Therefore, the lack of direct PIs was not noted as a strength or weakness.

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

3.9.1 Timeliness Performance Indicator

Annunciator time to complete trending condition reports (CRs) (3.1.1.3)

3.9.2 Program Evaluation Indicator

Self assessments of trending performance (4.4)

Figure 4-1 Trending Activities Process Map
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APPENDIX A

Site Selection Process

Selection criteria were developed to focus the team’s efforts on the best-performing plants in the trending area from at least five utilities.  Sites were selected using three overall steps: screening, trending performance index calculations and final selection.  All plants were invited to complete the selection survey.  Sites failing to complete the survey or found to be in the lowest 25 percent for either O&M cost or capacity factors, based on EUCG data, were removed from consideration.

Point values were determined by scoring completed surveys to create an index op to 100 points. Each team member reviewed each plant’s completed survey response and assigned scores to each question using the weighting factors.  By calculating an average score for each question and then summing all of the responses an overall plant response index was developed for each plant.  Final selection was based on the score as well as several additional factors.  These factors included the following:

· the site was a “Top 1999 industry performer” according to the Institute of Nuclear Power Operations
· the site currently is recognized by peers as having a “good trending and analysis reputation”
· the site has five or less full-time employees for trending and analysis
· the site was willing to host a benchmarking visit
· one site limit per utility and a desire for diverse geographic locations 
· sites were reduced in priority if their company was represented on the benchmarking team (to diversify knowledge base).
A total of 25 sites provided enough information to receive a score.

Point totals for selected sites were as follows:

Byron-69 points

San Onofre-73 points

South Texas-73 points

Vogtle-53 points

Watts Bar-87 points

The remaining 20 sites ranged from 44 to 82 points with average being 64 points.  Additional non-nuclear sites were selected based on supplementary information and telephone interviews and visits were arranged if a mutual interest existed between the prospective site and the benchmarking team.

The survey questions and maximum point values begin on the next page.

The following questions are intended to gather information related to the trending activities at your site.  Trending activities include but are not limited to performance indicators, process/program measures, human performance trends, organizational factor trends and other departmental, management or oversight trend information.

Trending Survey Questions

(Benchmarking Point Value Maximum and grading comments shown in brackets)

1.
[ 2 points per improvement ] What are the Top 5 improvements that your trending process identified?

A. ______________________________________________________________________________________________________________________

B. ______________________________________________________________________________________________________________________

C. ______________________________________________________________________________________________________________________

D. ______________________________________________________________________________________________________________________

E. ______________________________________________________________________________________________________________________

2.
[ Up to 2 points (1 for each method used) ] What type of trending activities identified these improvements? (Please specify specific formal or informal activities, e.g., triggers, repeat events, code analysis, etc)

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3.
[ 3 ] Have you made any major changes in your trending process in the last two years?  If so, please describe your changes. Yes/No_________

__________________________________________________________________________________________________________________________________________________________________________________________

4. 
[ 2 ] What improvements are you planning for your trending process in the near future?

__________________________________________________________________________________________________________________________________________________________________________________________

5.
[ 2 for yes ] Are there formal job proficiency requirements for people doing trending activities? Yes/No_________

6.
[ 3 for yes, 0 for no ] Do you use trending to evaluate the effectiveness of change initiatives? Yes/No_________

7.
[ up to 5 -1 for each method used ] How do you promote the trending process? (Y where applicable)

A. Site communications/newsletter____

B. Management involvement____

C. Incentives____

D. “Themed” promotions ____

E. Site meetings ____

F. Identification of department level sponsors _____

G. Prompting for Trending activities incorporated into daily activities? 

H. Other (Please describe)

____________________________________________________________________________________________________________________________

8.
[ 5 ] What types of trending activities are performed at your site?  Who has the lead for each? 

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

9. [ 2 points for base question - up to 3 bonus points for innovation or cost 


effectiveness ] Do you have specific effectiveness measures or performance indicators for your trending process? Yes/No_________  If yes, please identify. (for example, integration with other processes, initiatives taken, corrective actions completed, etc.)

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

10.
[ up to 3, with up to 2 bonus points for innovative or cost effective tools ] What tools do you use in trending (hardware, software, templates, etc.)?

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


Please estimate the development/ongoing cost of these tools:

__________________________________________________________________________________________________________________________________________________________________________________________

11.
[ 0-similar to number 3 ] Briefly describe any changes you have made to your trending process in anticipation/as a result of the new NRC oversight process. 

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

12.
[ 0-site profile only ] At what frequency are trending reports completed for each level in your organization? (Place an x on the matrix below for required frequencies)

Department

Division
Corporate

Daily

Weekly
Quarterly

6 months

1 year

2 years

Do not have schedule


Are there additional more frequent reviews of trending data?  Please describe.

________________________________________________________________________________________________________________________

13. [ 2 for yes, 0 for no and 1 additional point for self assessment within the last year ] Do you perform self-assessments of your trending process? Yes/No_________  If so, when was the last assessment? ________________________________________________________________________________________________________________________

14. [ 0 ] Do you have a station trending coordinator? Yes/No_________If so, who do they report to, and how many full-time-equivalent staff is used for this function? ________________________________________________________________________________________________________________________

15.
[ 0 ] Do you use department trending coordinators/points of contact? Yes/No__________ If so, how many full-time-equivalent staff is used for this function? 

____________________________________________________________________________________________________________________________

16.
[ 0 ] How mature is your trending process? ______________ 
(Rate on scale of 1 - 5 with 1 being infancy and 5 being very mature)

17. [ 5 ] What drives your trending focus: What activities provide inputs to the trending process?  (e.g., performance indicators, management observations, self-assessments, employee concerns, operating experience, problem reports, data analysis, etc.)  

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


What outputs are generated from the trending process?  (e.g. intra-and extra-site communication, reports, focus areas for self-assessment/observation programs, corrective action document, Nuclear Network, etc.)

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

18.
[ 3 for yes, 0 for no ] Is Trending discussed in your site Business plan?
Yes/No_________


19. 
[ 0 ] Rank the objectives of your trending process (with 1 being most important)? 

A.  Preventing events ________

B.  Meeting business plan goals _________

C.  Improving Performance _________

D. 
Other 1___________

E. 
Other 2___________

F. 
Other 3___________ 

20.
[ 1 point for each yes ] What kind of guidance do you have for trending process(es)?  Mark Y for all that apply

A.
Procedure  _______

B. 
Policy/guideline ______

C.
Informal tools ________

D.
None ________

21.
[ 3 for yes, 0 for no ] Do you track problems and recommendations from trending? Y/N_____  If so, how?

____________________________________________________________________________________________________________________________________________________________________________________

22. [ 3 ] How is senior management (department manager and above) involved in the following?

 . Selecting trend issues ________________________________________________________________________________________________________________________

____________________________________________________________________________________________________________________________________________________________________________________

23. 
[ 5 ] How are line personnel (individual contributors) involved in the following?
A. Selecting trend issues ________________________________________________________________________________________________________________________

24.
[ 3 for yes, up to 2 bonus points for good descriptions ] Is there an escalation process for trends such that higher level issues get higher-level management attention?  Y/N ______  If yes, describe.

____________________________________________________________________________________________________________________________________________________________________________________

25.
[ 2 for yes, 0 for no ] Have you benchmarked your trending process? Y/N  _______  If so, with who, or what organization(s) ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

26.
[ 2 points for each strength/no duplicates with question 1-five points max] Please list any trending process strength or practice within your company that the benchmarking team should investigate. (Provide a representative sample of the strength or practice if possible via e-mail to the below address)

A.______________________________________________________________________________________________________________________

B.______________________________________________________________________________________________________________________

C.______________________________________________________________________________________________________________________

D.______________________________________________________________________________________________________________________

E.______________________________________________________________________________________________________________________

27.
[ 0 ] Please provide a representative copy of one of your trending analysis reports. (See next question for address)

28. [ 0 ] Please provide a copy of your trending guidance document to allow the task force to build a glossary of terms.  Please e-mail or express mail this to Vince Gilbert at jvg@nei.org; Suite 400, 1776 I Street, NW, Washington, DC 20006-3708 

29.
[ 0 ] Do you believe station trending activities would be improved if there was an industry-wide standardized structure of codes used to base trends on?


Y/N__________


If yes, would your site participate in an effort to standardize the structure of codes used for trending?


Y/N__________

30.
[ 0 ] Which words best describe your trending process staffing: (mark with "X")

CENTRALIZED (using station or corporate staff)____

DECENTRALIZED (department based staff)_____

COMBINATION of ABOVE_______________

31. [ 0 ] Who assigns trend codes to trending input documents?

________________________________________________________________________________________________________________________

32. [ 3 if validated, 0 if not ]Are final trend codes validated after the corrective action document is complete?  Y/N ___________

33. [ 3 ] What kind of tools do you use (or you are developing) for data collection?  (Automated, manual, other)

________________________________________________________________________________________________________________________

34. [ 3 ] What kind of tools do you use (or you are developing) for data coding?  (industry, station standards, other)

________________________________________________________________________________________________________________________

35. [ 3 ] What kind of tools do you use (or you are developing) for data screening?  (Automated, screen by individual, management screen, other)

________________________________________________________________________________________________________________________

36. [ 5 ] What kind of tools do you use (or you are developing) for data evaluation?  (Taproot, HPES, KT, PII, Symptom Classification, other)

________________________________________________________________________________________________________________________

37. [ 5 ] What kind of tools do you use (or you are developing) for data Analysis?  (Pareto, Monte Carlo Analysis, Linear Regression, Change Analysis, Line & Bar charts, histograms, Intuition, Significance Testing, Other)

________________________________________________________________________________________________________________________

APPENDIX B

Site Profile Matrix

Station 
Byron
San Onofre
South Texas
Vogtle
Watts Bar

Utility
Commonwealth Edison
Southern California Edison
STP Nuclear Operating Company
Southern Nuclear Operating Company
Tennessee Valley Authority

Units
2
2
2
2
1

Unit Output
1145/1146 MWe
1170/1080MWe
1251/1251MWe
1148/1149 MWe
1210 MWe

Unit Design
Westinghouse
Combustion Engineering
Westinghouse
Westinghouse
Westinghouse

Staffing Level
850
1600 on site
1560

700

Trending Process Owner
Nuclear Oversight Manager
CAP manager
Operating Experience Group
Nuclear Safety and Compliance Unit
Performance Analysis Group (PAG)

Changes made in the last two years
- Restructured trend codes

- Report formatted to INPO Plant Advisor performance indicators
Developed a new process / software

Restructured trend codes
Refined CAP performance indicators. Developed a trend report package based on 97-011.

-Electronic deficiency program

-Enhanced use of type of error, behavior, organizational, programmatic. Management failure analysis

-Routine common cause analysis

Formal job proficiency requirements
No
Training is required
No
No
Yes-Job descriptions and informal PAG training

Trending activities
Monthly trend reports

Trend investigations
Monthly trend reports

Trend investigations

Routine communications
CA effectiveness, event code occurrences, workload mgt.’, quality of investigations, hot buttons, common cause analysis of repeat events.
Quarterly Trend report on certain event codes provided to management, monthly report of leading and lagging indicators to supervisors, and weekly report condition reports to first line supervisors.
All Trending Activities

Specific effectiveness measures for the trending process
3 Performance indicators

-  Time to complete trend investigations

-  Reject rate of trend investigations

-  Corrective Action Effectiveness - Repeat Events
Significance Ratio

Self Reporting Ratio

Participation Ratio

Average Age
Incorporated into CAP performance indicator.
No specific indicators
No specific indicators

Tools used for  trending
-  An Access Database

-  A main frame database

-  Microsoft Excel ©
Oracle © database with a reporting interface.
Oracle © data base, browser report, office 97
Access database with a reporting interface.
Microsoft Excel©

Designated Trending Coordinator
1- Site Trending Analyst for CR trending

Various line organizations have individuals performing trending activities

1- Corporate Trend Analyst
1- Site Trending Analyst for CR trending

Various line organizations have individuals performing trending activities
Dept – Monthly

Corp - Quarterly
NSAC has a one point of contact for trending; however, the report is owned and presented by the Assistant General Manager.
PAG

Frequency of trending reports
Monthly and Quarterly
On demand via browser; quarterly on a formal basis
None
Formal reports issued quarterly and monthly.  Informal issued weekly.
Monthly and quarterly

Written Guidance
-  Procedure

-  Policy / Guideline
Guideline document
Informal tools
2 procedures for trending – site level and NSAC level
Procedure and PAG Guideline

Problems and recommendations from trending are tracked
-  CR initiated

- Actions tracked in main frame database
Within CAP database
Yes, via CAP CR’s
Sometimes CRs are initiated Other trend information is tracked in meeting minutes.
Yes

Evaluation of trend results
Corrective Action Review Board
Process Owner, Line Coordinators and Line Management
Condition Review Group
Senior Management team
PAG includes in monthly and quarterly reports

Involvement of the individual contributors
Involved in trend investigations
Involved in trend investigations
Involved in validation and trend investigation.
Assigning Trend Codes
Trend information coordinated at the organizational level

Trend selection
-  Event Screening Committee corporate knowledge

-  Trend Analyst analysis
SA activities & CRs are assigned trend investigation individually for assignment of codes
Condition Review Group, OEG, Dept. Mgr.’s and CAP Supervisors
NSAC Group/Senior Management
Management Review Committee

Management Hot Topics Report analysis

Station Trending
Primarily centralized
Centralized for site level
Centralized and Decentralized
Primarily centralized
PAG

Tools for data collection
Manually entered
Data taken from trend codes assigned.
CAP CR’s collect event occurrences
Condition Reports
EMPAC used data input 

local PCs using Microsoft Excel© used for data trending and analysis

Trend code assignment
Trend analyst
As assigned for each CR and SA improvement opportunity
CAP Supervisors
NSAC with follow up by CR review group
PAG assigns codes

Tools used for data screening
Screened by Individual

Management Screen
Screened at initial screening by committee
CAP system 4 tiered event code screening

Analyst and management

Tools used for data evaluation
Hybrids of HPES and PII
Developed in-house
HPES, symptom classification
In-House
Analyst and Microsoft Excel©

Tools used for data analysis
Pareto, Line & Bar charts
Developed in-house.
Pareto, Linear Regression, change analysis, line & bar charts
Developed in house


Task Force List

Mr. Ray Choinard
Trend Analyst

Commonwealth Edison Company

Byron Nuclear Power Station

4450 North German Church Road

Byron, IL 61010-9794

Phone:  (815) 234-5441 X 2041
Fax:  (815) 234-5441 X2270
e-mail: raymond.f.chionard@ucm.com

Ms. Kay Gallogly (Assistant Team Leader)
Director- Experience  Assessment Department
AmerGen Energy Company, LLC
Clinton Power Station

P.O. Box 678

Clinton, IL 61727-0678
Phone:  (217) 935-8881 x3453
Fax:  (217) 935-4852
e-mail: kay_ gallogly@illinoispower.com


Mr. J. Vincent Gilbert (Project Manager)
Senior Project Manager, Operations
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

Ms. Sonya Y. Hopson
Site Self Assessment Coordinator
Baltimore Gas and Electric Company
1650 Calvert Cliffs Parkway

Lusby, MD 20657
Phone:  (410) 495-2372
Fax:  (410) 495-3848
e-mail: sonya.y.hopson@bge.com


Mr. Robert Kaster
Corrective Actions Supervisor
Northeast Utilities
Millstone

Route 156, Rope Ferry Road

Waterford, CT 06385
Phone:  800-269-9994 x4767
Fax:  (860) 444-5522
e-mail: kastnrj@nu.com

Mr. Vince Klco
Corrective Actions Project Manager
Commonwealth Edison Company
Suite 300

1400 Opus Place

Downers Grove, IL 60515
Phone:  (630) 663-3095
Fax:  (630) 663-3014
e-mail: vince.klco@ucm.com


Mr. Rick LaRhette
Institute of Nuclear Power Operations
700 Galleria Parkway

Atlanta, GA 30339-5957
Phone:  (770) 644-8462
Fax:  (770) 644-8549
e-mail: laRhetteRP@inpo.org

Mr. Mike Loftus
CAP Analyst
Commonwealth Edison Company
Suite 300

1400 Opus Place

Downers Grove, IL 60515
Phone:  (630) 663-6613
Fax:  (630) 663-3014
e-mail: michael.loftus@ucm.com



Ms. Caroline McAndrews

Project Manager, Programs & Assessments

San Onofre Nuclear Generating Station

P.O. Box 128 (D4B)

San Clemente, CA 92674

Phone: (949)  368-9307

Fax: (949)  368-5195

E-mail: mcandrcm@songs.sce.com

Mr. Dennis McClellan
Experience Assessment
PECO Nuclear
Peach Bottom Atomic Power Station

1848 Lay Road

Delta, PA 17314
Phone:  (717) 456-3204
Fax:  (717) 456-4232
e-mail: dmcclellan@peco-energy.com

Mr. Larry V. Parscale
Manager, Performance Analysis
Tennessee Valley Authority
1101 Market Street

Chattanooga, TN 37402-2801
Phone:  (423) 365-2335
Fax:  (423) 365-3889
e-mail: lvparscale@tva.gov


Mr. Mehdi Sheibani

NSAC Supervisor

Vogtle Electric Generating Plant 

P. O. Box 1600

Waynesboro, Ga. 30830

Phone: (706) 826-3209

Fax: (706) 826-3689

E-mail: msheiban@southernco.com
Mr. Michael L. Ruder
Senior Technical Specialist Lead
Entergy Operations, Inc.
1448 S.R. 333

Russellville, AR 72801
Phone:  (501) 858-5984
Fax:  (501) 858-5951
e-mail: mruder@entergy.com


Mr. Rick Wagner (Team Leader)
Manager, Site Programs
Duke Engineering & Services
P.O. Box 1004

WC27A

Charlotte, NC 28201-1004
Phone:  (704) 373-5635
Fax:  (704) 382-8775
e-mail: rwwagner@dukeengineering.com

Mr. Paul Welch
Performance Monitoring Supervisor
North Atlantic Energy Services Company
Seabrook Station

P.O. Box 300, Mail Code 0455

Seabrook, NH 03874-0300
Phone:  (603) 773-7009
Fax:  (603) 773-7222
e-mail: welchpt@naesco.com


Mr. Ben Whitmer

STP Nuclear Operating Company

P.O. Box 289

Wadsworth, TX 77483

Phone: (361) 972-7449

Fax: (361) 972-8298

E-mail: blwhitmer@stpegs.com
Mr. David M. Ziebell
Manager, Human Performance Technology
EPRI
1300 West Harris Boulevard

Charlotte, NC 28262
Phone:  (704) 547-6107
Fax:  (704) 547-6168
e-mail: dziebell@epri.com


APPENDIX D

System and Component Health Indicator Programs (SHIP and CHIP)

Site:  Byron






C*O*R*E
Process Map Area:  3.4.3

Description

Common Wealth Edison (ComEd) uses a systematic, automated, monthly equipment health indicator reporting process common to all five operating sites.  This process allows rapid creation of monthly equipment health indicator reports.  At a push of a button, equipment performance data stored in a database is analyzed, compared to predefined standards and displayed in reports.  The monthly reports provide color-coded, annunciator window style summary displays describing overall system or component health, some detail regarding the factors contributing to degraded equipment health, and resolution actions plans.

The System Health Indicator Program (SHIP) reports the health of significant systems based on objective criteria within categories of physical condition, impact on any power deratings, work backlog, contribution to operator concerns, design issues, and “Maintenance Rule” status.  System-specific health status is rolled up into a summary health matrix for auxiliary systems, electrical systems, primary systems, thermal systems, reactor engineering, and security and structures.

The Component Health Indicator Program (CHIP) reports the health of over 400 components based on vibration, thermography and oil analysis data.

Automation of report generation is the strength noted.  The primary customer of the SHIP is the system engineering group.  System engineers are no longer tasked with the clerical aspects of creating individual system reports; they now simply evaluate a draft SHIP output and add any analysis as appropriate.  The primary customer of the CHIP is the Byron site management team.

Enablers and Drivers

ComEd is focused on improving performance in its fleet through standardization of performance indicators. The corporate oversight and sponsorship of the reports will enable continued focus and publication.  At the time of the site visit the second monthly report was being prepared.

Cost and Performance Measures

The costs for this process include initial program implementation (labor costs associated with defining those systems and components to be monitored, defining those parameters to be used in evaluating system and component health, defining performance standards, defining the 

algorithms used to numerically assess equipment health and display that status as an annunciator color, documenting the process via procedures/guidelines, creating a database to store the equipment data, creating templates for simple data entry and designing the automated reports) and routine database maintenance (disciplined data entry of all parameters that impact the SHIP and CHIP analysis algorithms).  The computer application was created in-house.

The SHIP and CHIP reports in themselves are performance indicators.  The information provided in the reports provides a focus for site and corporate management on the health of systems and selected components.

APPENDIX E

Common Performance Indicator Controls

Site:  Byron







CO*RE
Process Map Area:  1.0

Description

A common set of business process measurements (performance indicators) is used across the ComEd Nuclear Generation Group.  A controlling document defines each common indicator, including purpose, method of measurement and/or calculation, performance goals, and other germane characteristics.

Performance indicators are reported at three levels: strategic goals established as part of the Nuclear Generation Group strategic direction (tier 1), operational goals designed to meet strategic goals (tier 2) and individual work group goals designed to support the operational goals.  Approval for changes to design, displays or goals of common indicators generally involves a multi-unit peer group and escalating levels of management.

The common performance indicators allow direct comparison between ComEd units. Where industry data is available, unit performance is graphed against industry top quartile performance.

A recovery action plan is required for any indicator in variance from its performance standard.

Enablers and Drivers

Common performance indicators are driven by the Nuclear Generation Group corporate staff.

Cost and Performance Measures

The common indicators allow direct comparison across the ComEd fleet. The indicators promote competition within the ComEd fleet.  Comparing unit performance to top industry performance is more meaningful than comparing current and past performance at the same unit.

The costs for this process include (1) labor costs associated with creating an indicator characteristics definition document and (2) labor costs associated with occasional  review and modification of indicators.

APPENDIX F

IT Infrastructure

Site:  San Onofre




C*ORE
Process Map Area: 1.0, 3.0, and 4.0
Description

In the nuclear industry, where data abounds, tools must be developed to effectively manage and glean maximum useable information from this data.  This pool of data is often large and difficult to decipher.  Reducing this data to understandable information from which we can begin to gain knowledge must be efficient. The key to this efficiency lies in use of the best possible tools.  The challenge in this area is the constant improvement in technology.  San Onofre remains abreast of technological advances to maintain an effective and efficient process for not only trending but also other plant support functions that are enhanced through the use of modern technology.

Enablers and Drivers

San Onofre's IT software infrastructure allows easy access of trend data by anyone on site. Organizational trend coordinators and site program managers are able to extract data related to their specific area of interest.  The data may also be viewed in aggregate across organizational boundaries, thus facilitating identification of low-level issues before they become challenges to any one organization.  For example, the activity of performing document reviews and closures may be challenging the design program and the work order program.  Viewing the data in aggregate allows for identification of these types of challenge areas and allows for early execution of preventive actions. The software provides an easy to use search and reporting user interface.  The IT infrastructure provides a “One-Stop” trend analysis tool for multiple programs and processes.  Additionally, a common infrastructure exists for self-assessment data, corrective action data and observation data, thus allowing for the easy correlation.

An integrated development of process guidance and software is apparent.  The efficiency of the IT Infrastructure use is due in part to a coordinated effort to develop guidance documents that integrate all programs and processes.  San Onofre has taken advantage of this integrated process approach by programming into the software the ability to collect data for all site processes and provide linkages to other associated data.  This allows for a big picture overview of what types of issues are occurring at the plant.

Cost and Performance Measures

Integration of processes and elimination of duplicate effort reduces resources requirements.  The success of the program is measured by the minimal IT support and the reduced learning time as a result of a single trending tool for all processes.  Minimal IT support is required since a non-computer programmer can easily make changes to the trending tool.  Also, the site coordinators only have to learn one simple trending tool to collect data for all site programs.  Having one trending tool ensures data consistency and integrity when extracting "real" site trends.

APPENDIX G

Common Coding Assessments

Site:  San Onofre






CO*R*E
Process Map Area:  3.0

Description

The success of an effective trending process relies upon the organization's ability to integrate the efforts of trending with that of thesSelf-assessment, observation, and corrective action programs (CAP).  San Onofre has taken advantage of a common set of codes for these processes.

Enablers and Drivers

The present process is relatively new however a level of success has been demonstrated by line involvement in the development of coding.  The use of user input has led to creation of common codes for the self-assessment, observation and corrective action programs and therefore provides data correlation between these processes.

Common codes were developed to group results of each of the processes.  With this common set of codes, San Onofre has the ability to correlate data between trending (self-assessment and CAP) and observations independently or in aggregate.

As stated, a major contributor to the value of these codes is the contribution of all levels of the organization in the initial development of the codes.  The owning group used the knowledge of site employees in the development of these codes. Because these employees were involved, the sense of ownership was apparent in the interviews conducted for this benchmarking.  This buy-in leads to a healthy program for trending data from all processes involved.

Cost and Performance Measures

The ability to use these common codes increases the efficiency of each of the processes by eliminating duplicate effort.

Organizational understanding, acceptance and use of the process are the indicators of the success of the program. Success is also measured by the identification of issues at the precursor level (observations) before they lead to more significant events. San Onofre's processes allow for this precursor identification.

APPENDIX H

Organizational Alignment and Communications

Site: Vogtle








COR*E*








Process Map Area:_1.0__

Description

Plant Vogtle has successfully achieved organizational alignment that emphasizes the importance of trending via strong management ownership and multiple communication tools.  They conduct quarterly meetings, led by the assistant general manager (AGM), solely to discuss trends identified in condition reports and management observations.  This meeting came into being after an outside visitor pointed out that they produced a good trend report but were not using it to effectively make improvements in station performance.

Enablers and Drivers

Vogtle’s AGM reviews preliminary trend information provided by the Nuclear Safety and Compliance (NS&C) organization and works with them to develop the final site trend report.  At this point, there is a clear transfer of ownership as evidenced by several comments made by the AGM.  During the interviews, he consistently referred to the report as being “my report.”  The AGM then meets with the department/program managers on a quarterly basis to establish corrective actions for the trends identified.  The Department Managers have become involved in this process and at times have initiated cross-functional teams to address issues that cut across departmental boundaries such as foreign material exclusion controls and personnel contamination issues.  The disposition of each trend is documented in meeting minutes.  The management team uses the meeting minutes in subsequent meetings to followup and check on the status of previously assigned actions.

The supervisors at Vogtle are aware of the issues at the site levels (i.e. quarterly report information); however they have adopted and readily use a simpler weekly report that lists and trends top issues as determined by management.  The Supervisors look forward to receiving the weekly report and incorporate the information into pre-job briefs and toolbox (tailgate) meetings.

Cost and Performance Measures

Results include:

· Improved line knowledge and ownership of trends.

· Improved senior management awareness and action on site performance trends.

· Improved timeliness of communicating site trends to allow for prompt corrective actions.

APPENDIX I

Integrated Roll-up Reports

Site: Watts Bar






C*O*RE

Process map Area: 3.4

Description
To ensure site resources are focused on the areas where improved human performance is required, Watts Bar Nuclear Plant (WBN) integrates information from existing programs.  A major element of this activity is the trending and analysis of the WBN Corrective Action Program (CAP).  The roll-up and integration of the CAP trending and analysis reports provide insight both vertically and horizontally across the site.  These vertical and horizontal analyses provide a sound base for validating deficiencies that need to be addressed as well as the value of previous action taken to improve performance.  The formal integration  of available information into this process enables validation and verification of site performance without development of new programs/initiatives (i.e., program of the month).

Enablers and Drivers

The need for evaluation and integration of trend reporting was identified by the site vice president.  The Site Vice President requested that an integrated evaluation of deficiencies and programs be conducted to determine what deficiencies needed to be addressed, program/initiatives in place to address the deficiencies and the value added of the programs/initiatives.  Site deficiencies are determined through a number of activities including corrective action program trending and analysis, common cause analysis, management failure analysis, self-assessment results, observation programs results, INPO 97-002 evaluations, report cards, and internal and external oversight results.  The site deficiencies are then compared to the existing programs to determine how and if deficiencies are being addressed.  Programs are modified and new initiatives are implemented if a need is identified.  It is expected that such changes are accompanied with expectations and a measurement method to determine if the change was beneficial.  A summary report is provided to site management.  Periodic performance of this analysis enables validation of previous analysis as well as determines the value added of action taken to address identified deficiencies.   

Cost and Performance Measures

The benefit of this integration activity is a sitewide approach to performance improvement rather than provincial actions that may or may not address the actual deficiency/behavior.  This approach enables line management to focus available resources on specific areas (i.e., behaviors, shared values, knowledge and skills) where human performance can be improved rather than general initiatives to do better.

APPENDIX J

Excellence in Performance

Site: Watts Bar






CORE*

Process map Area: 3.0

Description
Excellence in Performance is a computer-based program for enhancement and measurement of personnel knowledge of key activities required for successful task performance.  Through the use of a computerized question bank, workers’ knowledge is challenged, gathered, monitored and trended.  This is a unique, proactive and innovative, in that “real time” monitoring and trending of knowledge by work groups or station is available upon request from a desktop computer.  

Key attributes and characteristics of the program include:

· Performance indicators are simple and easily trended.

· Key work processes are measured by three independent performance indicators

· Self-evaluations

· Supervisor coaching and

· Problem evaluation reports.

· Performance verification is made through comparison of performance indicators.

· Multi-level compilation, monitoring and trending of data (e.g., crew, group, department, and station levels) also occurs.

· Worker performance indicators are objective measures of fundamental knowledge of key work processes and expectations.

· Supervisor coaching performance indicators are a measure of the workers’ ability to implement key work processes and of the supervisor’s coaching effectiveness/knowledge of the processes.

· Analysis of the data provides indication of problem areas (e.g., fundamental knowledge, behavior issues, and process problems) and areas for improvement (e.g., training, procedure quality, and personnel development).

· Ready comparison of the performance of various organizational elements (i.e., crews, groups, departments, stations) is also available.

· The program provides a leading indicator for performance of activities involving key work processes; that is, corrective actions can be taken before inappropriate personnel actions occur.

Enablers and Drivers
· Program -- The computer program is a Web based application developed by TVA that is accessible by employees at any desktop computer.

· Question Bank -- Each work group has developed questions pertaining to key work processes that have been encoded into the program.  During development of the questions, consideration was given to infrequently performed tasks, critical tasks and management expectations.

· Use – Information on individual knowledge/understanding is gather by taking computer quizzes at a frequency set by the work group manager.  Individuals log onto the Web by organizational code.  For anonymity, individual names are not used.  Immediate feedback is provided to the individual as the quiz is taken.  The correct answer and reference or management expectation is provided for questions that are not answered correctly.  The final score for each quiz is recorded by the individual’s organizational code.

· Management can retrieve quiz performance data by topic, section or group.  Also, the group’s performance over time can be trended to determine whether individual knowledge is improving or declining.  For example, prompt refresher training on verification requirements was performed as a result of a decline in quiz scores related to verification activities.  

· Trending and analysis of the quiz scores are included in work group (monthly), site (quarterly) and senior management reports.

Cost and Performance Measures

The cost of the elements to implement this program including computer software, question development, maintenance of database and analysis of quiz scores has not been tabulated since work was performed within level of effort.  The “real time” feedback to individuals and management provides an essential tool in the early detection of a potential decline in plant performance as a result of inappropriate personnel actions due to a decline in personnel knowledge of requirements and management expectations.

APPENDIX K

Computerized Data Gathering Methods

Site: Watts Bar






C*O*RE
Process Map Area: 3.2

Description

Computerized data-gathering methods are used to efficiently collect, bin, sort, manipulate and graph data used in analyzing performance trends.  The Performance Analysis Group was spending an average of 30 to 40 hours/month per report to sort, manipulate, graph and analyze deficiency data to determine performance, precursors, declining conditions, areas for improvement and adverse trends.  Due to time requirements and available resources, operations and maintenance/modification analyses were performed monthly and site analysis quarterly.  Likewise, support organization analysis are performed quarterly.  In an effort to achieve more time to analyze the data, provide a more valuable product to site management and support additional request by management for analysis, the data sorting, manipulating and graphing has been computerized by electronically transferring site corrective action program data to a Microsoft Excel © workbook where by use of macros the data is counted, sorted, manipulated and graphed in the report-ready format.  These activities are now completed with a stroke of a computer button.

Enablers and Drivers

To support the sites’ needs in performance analysis without increasing available resources, the Performance Analysis Group reviewed the key elements of trending and analysis to look for process improvements that would yield addition time for the analysts.  Data sorting, counting, manipulation and (report-ready) graphing identified a major time consuming activity that could be computerized.  The key implementation steps were: 1) electronically transfer the corrective action program data to a delimited file, 2) electronically convert the delimited file to a Microsoft Excel © file and 3) write Microsoft Excel © macros to sort, count, manipulate and graph the data. 

Cost and Performance Measures

This process improvement makes available approximately 50 to 75 percent of the time spent on each report (30 to 40 hours per month/report reduced to 16 hours per month/report) without any decrease in quality of the output and provides additional time to perform other analysis requested by site management.

APPENDIX L

Expert Teams (Non-Nuclear)

Site:  Fortune 100 Company – Assembly Plant


CORE*

Process Map Area:  1.0  

Description

This Fortune 100 company engages the workforce in continuous quality monitoring and improvement through the use of cross-discipline teams.  Expert teams made up of hourly workers, supervisors and vendor representatives perform trending and analysis in each of the key product quality measurement areas.  Trends reveal adverse conditions that are communicated upward and laterally in the organization.  Teams provide presentations to senior management on a regular frequency providing a forum to discuss issues, formulate action plans and achieve alignment on the proper response to identified quality problems.  Trending by the expert teams is also used to validate effectiveness of corrective actions taken to resolve quality problems.  As a result, emerging problems and effectiveness of corrective actions are widely communicated throughout the organization on a continuing basis.   

Employees on expert teams receive customer-focused training to improve responsiveness to customer needs and special training to support trending and analysis duties associated with the quality management.  Widely available software is used to manage data and produce trend charts.

The use of expert teams to trend, analyze and communicate information has many potential applications in nuclear power plant organizations. 

Enablers and Drivers

Prompt recognition and resolution of product quality problems are given the highest value and priority in the corporation.

Cost and Performance Measures
Rapid identification and resolution of product quality problems reduces the frequency of warrantee claims that increase unit profit margin.  Continuous quality improvement enhances the company’s relative position against the competition in overall customer satisfaction and overall market share.  Business results indicators confirm the effectiveness of this quality management strategy over time.

APPENDIX M

Continuous Benchmarking (Non-Nuclear)

Site:  Fortune 100 Company/Assembly Plant


COR*E*
Process Map Area:  4.0

Description

Availability of reliable data on similar products made by competitors provides an opportunity for continuous benchmarking.  Data is compared from warrantee claims, customer feedback and testing results provided by an independent consulting organization on a wide variety of domestic and international product manufacturers.  As a result, employees know at any time how their product compares to the best and other competing products in all of the measured areas.  A trend chart is continuously maintained showing quality in relation to the competition.

This attribute seems to be transferable from a from an externally driven quality culture such as this company to an internally-driven performance excellence culture such as a nuclear power plant.

Enablers and Drivers

Current knowledge of how the product compares to the competition is a strong driver of continuous improvement and an effective way to avoid complacency.  Availability of a wide range of comparative data from an independent source enables continuous benchmarking against the competition.

Cost and Performance Measures

Continuous benchmarking depends on common industry performance measures.  The availability of an independent consultant to provide comparative and reliable data for industry use is the key to continuous benchmarking.  For this company, continuous benchmarking has been a significant contributor to greatly improved product quality, customer satisfaction, and improved profits.

APPENDIX N

Glossary of Trending Terms

Data – facts used as a basis for reasoning, discussion or calculation.  Data can be converted into information and when used in combination with context and judgment becomes knowledge.

Data Analysis – conversion of raw data into useful information and knowledge

Data Analysis Techniques – methods used to display results in a useful and insightful manner such as charts, graphs, averaging and summarizing

Data Verification – determination of the accuracy of individual data

Data Validation – a systematic review conducted that compares analytical results with actual performance

Intuitive Analysis – experienced-based monitoring and trending of data, usually by supervisory or management personnel, based on running knowledge of past and current performance data (e.g., problem reports, event reports, observation reports, etc.) 

Least-Squares Method – a statistical technique for fitting a straight line through a set of points such that the sum of the squared distances from the data points to the line is minimized 

Monitoring – the systematic search for improving or declining trends against pre-established thresholds, expectations, targets or goals

Multivariate Analysis – a statistical procedure that attempts to assess the relationship between the dependent variable and two or more independent variables

Normalization – the display of data per unit of interest (e.g., human error rate in errors per 10,000 hours)

Pareto Analysis – a bar-chart distribution of data showing parameters in decreasing order of magnitude that helps to focus resources and priorities for improvement efforts 

Regression Analysis – a statistical procedure for estimating mathematically the average relationship between the dependent variable and one or more independent variables

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

· Potential Trend – a change in a monitored parameter that has crossed some threshold but has not been verified or validated

· Adverse Trend – an increase in the frequency of occurrence or worsening performance of groups, processes, or programs that has been validated

· Positive Trend – a decrease in frequency of occurrence or improving performance of groups, processes or programs that has been validated

Trending – 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

Trend Codes – unique designators assigned to identify categories or types of failures, occurrences, events, conditions, causes or other related data selected by management for the purpose of facilitating analysis
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 3.2.2.3 Process Methodology    �

  3.4.3     Products/Outputs
  3.4.3.1   Reports
  3.4.3.2   Company IntraNet 
  3.4.2.3   NEI Web 
  3.4.2.4   NRC PI's
 
           �

�

 3.3.4    Trend Analysis Report      
             Review/Approval
 3.3.4.1    Process
 3.3.4.1.1 Define Audience
 3.3.4.1.2 Verification &   
                Validation
 3.3.4.2     Management Review
 3.3.4.2.1  Resolution of 
                 Feedback
 3.3.4.3  Identification of Action
  
     �

�

       �

2.4 Station Guidelines & Expectations
�

3.1.1  Objective of Trending

3.1.1.1 Prevent Events
3.1.1.2 Meet Business Goals
3.1.1.3 Performance Improvement�

Performance Improvement

Asset Protection�

�

3.1  Inputs/Drivers �

4.5 Performance Monitoring�

  Applicable Program:
Corrective Action
Self-Assessment Programs�

3.0 Core Activities�

�

3.2 Data Collection�

3.3 Screening / Evaluation/Analysis�

�

�

     
1.5  Data Analysis
1.6  Cost Management 
1.7  Communication
1.8   IT Support
1.9   Skills & Training


   �

4.0 Program Evaluation �

4.2 External/Oversight Feedback�

4.3  Benchmarking �
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1.1 Strategic Planning/Organization
1.2 Policies/Standards/Procedures
1.3 Resource Allocation
1.4 Data Management


  �

�

�

4.1   Customer Feedback�

�

 �

�

�

1.0 Program Management�
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