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EXECUTIVE SUMMARY

Benchmarking is the process of comparing one’s current practices with those of industry leaders to achieve improvement through change. The Nuclear Energy Institute (NEI) has coordinated industrywide benchmarking activities since 1995.  The benchmarking of plant Configuration Control at nuclear sites was conducted to identify good practices associated with the growing demand to reduce operating costs and improve efficiency.  Configuration Control practices properly managed and deployed have the potential to be major contributors to the successful reduction of operating costs while also improving regulatory compliance.

Based on data collected from 14 nuclear sites, six sites were visited during the project.  Factors contributing to the overall configuration control process success are identified throughout this report.  The sites visited and their most outstanding features were:

· Byron (Modification Closeout – Appendix D)

· Harris (Engineering Product Review - Appendix H)

· McGuire (DART Training – Appendix I)

· Palo Verde (System Teams – Appendix K)

· Salem/Hope Creek (Integrated Engineering Desktop - Appendix L)

· Sequoyah (Technical Review Committee - Appendix O)

Several significant core process activities were identified as critical and developed into the configuration control project theme the team identified as SIMPLER.  This concept became the project focus area based on the composite of good practices associated with improved efficiencies at reduced cost.  The components of the SIMPLER theme are:

· Self Assessment

· Indicators

· Modification Process

· Procedures/Processes

· Limit Backlog

· Effective Translation into Plant Operational Configuration

· Records/Documents

A detailed discussion of these elements is presented in Section 2.

The process map is a key reference (Section 4).  Each good practice in the appendices is annotated as to process map location and also as to how it aligns with the SIMPLER theme.
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1 Introduction

1.1 Overview

During the summer of 2001 a team of nuclear configuration control professionals from 11 utilities, the Institute of Nuclear Power Operations (INPO), and NEI conducted a Configuration Control Process Benchmarking Project.  The scope of the project was to identify good industry practices supporting management programs, procedures and policies for Configuration Control. 

The scope of the project is to analyze and capture good practices and performance indicators from the configuration control process (CC) by investigating three sub-processes.  The task force will focus on identifying good practices with respect to The NEI/EUCG Standard Nuclear performance Model, Revision 1, December 2000 (SNPM) and INPO process description (AP-929):

· CC001 Provide Configuration Control

· CC002 Provide Design Changes

· CC003 Provide Design Bases Changes

Key objectives include:

· Development of a methodology and techniques for effective configuration control self-assessment

· Selection of common industry performance measures such as process output measures and in-process diagnostic measures

· Identifying successful processes for use in a consolidating and competitive industry

· Evaluating nuclear records management interfaces to configuration control in as preparation for a follow-up industry-wide benchmarking project (SNPM sub-process SS003)

· Determining methods for effective interface to other nuclear processes such as Training, Work Management, and Materials and Services processes.

To the extent practical, the following additional areas were investigated:

· Development of guidance to define configuration management boundaries

· Identification of good practices that correct generic industry weaknesses/common INPO evaluation findings
· Identify cost effective sub-processes for management of calculations, vendor technical information and the like using information technology applications.
· Identification of successful methods for incorporation of industry guidance into configuration control processes (NEI, INPO, EPRI and other industry organizations.
· Additional issues identified by the Configuration Management Benchmarking Group (CMBG) as a result of their industry survey taken in March-April 2001 and presented at the first task force meeting.

This report provides the results of benchmarking visits to Byron, Harris, McGuire, Palo Verde, Salem/Hope Creek and Sequoyah.  The teams conducted interviews based upon process map areas of interest.  Interviewing teams then obtained additional details to describe common site-specific business practices.

Task force personnel participated in a two-day training session and a three-day scope definition meeting before conducting the site visits and collecting data.  The site visits were conducted over a three-week period.  The team prepared the draft report during a final three-day review meeting.

1.2 Site Selection Process

The site selection process for benchmarking entailed several steps.  First, criteria were developed to ensure the selection of high-performing plants based on Operations and Maintenance (O&M) expense (cents/kWh) over the period 1997 through 1999.  This process produced a list of 24 sites to be surveyed.

The team developed a 50-question survey requesting detailed information regarding Configuration Control and other related programs.  Several questions from the survey were weighted and scored for each site to aid in identifying high-performing configuration organizations.  

A total of 14 sites responded to the survey.  Scores from each site were tabulated and compared with economic and resource survey data to compute three performance ranking indicators.  The performance ranking indicators included the following.

· Survey performance score vs. site O&M expense in cents per kWh

· Survey performance score vs. Configuration Control full-time equivalents (FTEs) per unit

· Survey performance score vs. Configuration Control group O&M cost per unit

The team developed scatter diagrams for each indicator and identified those sites in the top quartile for each plot, producing a “short list” of potential site visit candidates.  Some organizations or utilities had survey respondents from more than one plant site.  These sites were plotted individually on scatter diagrams, however only one site from each organization was selected for a site visit because it was assumed that practices and programs would be similar.  The benchmarking team used the supplemental information (questions with a "0" weight), to reduce the list to six final sites for benchmarking visits.  Each site selected was then contacted to verify its willingness to participate in the benchmarking effort. A more detailed discussion of the site selection process is provided in Appendix A.

Site Visits

1.2.1 Byron

Byron effectively applies their Enterprise Resource Planning (ERP) software (PassPort) to monitor and track configuration control issues and to maintain low backlog.  For any specific change activity, such as a design change package or drawing change, each sub-activity required to complete the overall package receives a work request in PassPort.  These work requests are closely monitored by the station to ensure timely completion, and to prevent impact on successor activities.

Byron maintains a standard set of process procedures that are common to all Exelon stations.  The change processes for the Byron station uses a “cafeteria” style approach, and thus all changes from an item equivalency to a large design change have a similar look.  Checklists are used for common process elements among all change processes.  This ensures consistent document quality.  The change process is fully electronic for item equivalency evaluations and commercial grade dedication packages, and is in the process of becoming “paperless” for the other change processes.  Performance indicators are used to monitor station performance, including the configuration change process, and are the same for all plants in the Exelon system.

At Byron design change packages are planned by both Maintenance Planning and Engineering.  Engineering plans the completion of operations procedures, maintenance procedures, documentation updates, and testing.  This plan establishes the schedule for various documentation milestones such as completion of procedure markups, incorporation of information into procedures, and delivery of procedures into the control room.  These activities are tracked in PassPort with the resources loaded and the work orders generated for the completion of each of these items.  Using this process, 53 modifications were closed out during a 15 day scheduled outage. (Appendix D).

When significant testing and post-maintenance testing is involved, operations assigns a Senior Reactor Operator (SRO) interface to coordinate with engineering.  An evaluation team reviews the work and testing sequence to insure efficiency and establish contingency plans (Appendix E).

Harris

Harris participates in a common configuration management strategy and implementation process within the overall Progress Energy network of generating stations.  This methodology is aimed at monitoring and improving the configuration control process in a disciplined and cost effective manner.  

The entire Harris organization appeared sensitive to the requirements of configuration control.  As part of the Progress Energy fleet, Harris follows the requirements of the nuclear corporate Configuration Management Program Manual.  This manual establishes guidance to promote consistent application of Configuration Management Program objectives and principles at all the Progress Energy nuclear stations.  The Configuration Management Program Manual, along with a companion common nuclear implementing procedure demonstrates the commitment by senior management to the configuration control program.

The Progress Energy configuration control methodology is based on self-assessment, business planning, and a strategic plan forecasting major changes up to four years in advance.  The strategic plan is developed by all site configuration management process owners and approved by the chief civil/configuration management engineer and corporate chief engineer.

Software is in place at Harris to track configuration management products both inside the core processes and through work management, document control, purchasing and information technology. Progress Energy also deploys PassPort as their configuration automation tool.  All Progress Energy plants recently upgraded from a legacy version of PassPort to version 7.  They are planning to convert to version 8 in early 2002.  The change to version 7 of PassPort was managed in a business partnership of line managers and information technology staff using Business Process Improvement (BPI) Teams (Appendix F).  This configuration management process change planned and implemented procedure and software changes by a network of teams whose activities were integrated.

Harris has developed an automated system that includes a database and controlling software that greatly simplifies the required activities necessary to maintain the Vendor Technical Manuals (Appendix G).

The Engineering Product Review (EPR) process is a unique tool for both trending and improving product quality.  Products reviewed include modifications, calculations, 50.59s, drawing changes, and equipment database changes. (Appendix H).

McGuire

Duke Energy utilizes common processes and organization at all stations (Catawba, McGuire and Oconee).  These processes and organization are developed to foster information sharing among stations, facilitate resource sharing, create a common culture, and permit standardization.  There is a strong culture of cooperation among functional organizations at Duke Energy stations.  This culture is a significant contributor to successful modification implementation and the high degree of Configuration Management (CM) awareness among Duke Energy sites.  

Duke Energy maintains that CM is the responsibility of all employees and does not include a dedicated CM organization.  Engineering is chartered with most of the CM responsibilities and includes scoping, estimating, document control, modification processes, databases, and records.  All Duke Energy stations participate in Configuration Management Steering Committee meetings.  The committee promotes information sharing among stations and helps develop standard CM processes (Appendix J).  The DART computer-based tool is used to augment formal station training and to increase station CM awareness (Appendix I).

Duke Energy utilizes a multi-tier document hierarchy for control of CM activities.  A CM directive establishes overall program goals and sets the standard for all stations.  A detailed modification manual is utilized to provide working level controls for the modification process.  The modification manual provides controls for modification initiation, scooping, estimating, approval, development, review, approval, implementation, close out and post-job critique.  The utility maintains zero backlog of modifications outside of schedule controls and zero backlog of documents waiting to have changes incorporated outside of procedure controls.  Duke Energy does not post changes to documents but rather updates them all.

Duke Energy software used to manage engineering and other technical information is a combination of customized and off the shelf technology.   These software systems are integrated through use of custom programs developed by the utility.

Palo Verde

Palo Verde management successfully manages/limits station backlog using effective backlog classification, work prioritization, 3-cycle scheduling, and clear organizational roles and responsibilities.  While the stability of the workforce is certainly a contributing factor, management backing and the teamwork demonstrated between engineering groups enhances CM awareness and effectiveness throughout the site.

Palo Verde uses the plant-wide schedule to plan and implement modifications. Palo Verde successfully limits modification backlog and manages priorities, while remaining focused on issues important to the plant, by using System Teams.  Each major plant system is managed by a cross-discipline team.  Each team, which meets regularly, maintains a list of issues important to their system. The team works through the issue to determine the best solution for the issue.  The team will evaluate the proposed solution (Appendix K).  The commitment to install modifications is obtained before work commences on the engineering.  The result is zero abandoned engineering expense.

Palo Verde uses a customized computer program that contains plant modification packages, as well as information regarding the current status of drawings/drawing changes and design/design bases information.  Adobe PDF © files of documents and drawings are readily available.

Other items of interest include the ease in which design and design basis information was available from each desktop.  Design modifications are prepared, reviewed, and approved on-line.  In addition, it was clear that each level of personnel was aware of how their personal performance affected performance indicators.

1.2.2 Salem/Hope Creek

Salem/Hope Creek has established a strong culture for Configuration Management and recognizes the importance of this business function for operating their stations.  The company has clearly organized their site around the NEI/EUCG Standard Nuclear performance Model (SNPM).  The site Web Page has the same structure and elements found in the SNPM, each NEI sub-process is a Tab on the site Web Page.  Configuration Management (CM) is clearly and readily defined to the site.  Salem/Hope Creek has designed their configuration control organization to provide short term and long term focused engineering support to the plant, to maintain the design and licensing basis, and to provide document control to manage records using a compilation of Design, Plant, Nuclear/Reactor, Mechanical/Civil/Electrical/Civil, Project and Licensing Engineering groups working closely with their Document and Records Management group.  All design change activities are consolidated into a single organization for improved plant support and accountability.

Salem/Hope Creek has developed its modification program around the INPO AP-929 process description.  In fact, their site configuration control/modification procedure has the same type of flow charts and same feel as those in AP-929.  INPO evaluators can easily assess Salem/Hope Creek modification control effectiveness and conversely Salem/Hope Creek understands how its CM program ensures adequate CM health.  

Important to Configuration Control efforts is an effective Document and Records Management organization.  The Salem/Hope Creek site has a very effective Document Management organization.  Database management is also paramount for an effective CM program.  Salem/Hope Creek has a fully integrated ERP database (SAP) which integrates all site database functions at the desktop (Appendix L).

Salem/Hope Creek has improved their processes for configuration control by self-assessing their products and services.  Engineering products/modification packages are graded for effectiveness and lessons learned (Appendix M).  Performance indicators have been established to help manage CM activities. Clear expectations for modification closeout have been established which ensures effective management of as-built backlogs.
1.2.3 Sequoyah

TVA stresses configuration control and improvement through effective procedures, practices, and a culture that encourages this performance.  There is a strong culture of cooperation among engineering and other station functional organizations.  The culture of cooperation is especially evident among station management.  This culture is a significant contributor to successful modification implementation and the high degree of Configuration Management (CM) awareness at the utility.

TVA has configuration management integrated throughout the engineering and other workforce organizations.  Engineering maintains the most significant features for CM and includes the modification process, equipment database and document controls.   Contributors to their effective management of plant operating and design configuration includes: common procedures used at all sites (Browns Ferry, Watts Bar, and Sequoyah), easily identifiable and retrievable documents, modification culture that encourages improvement and ownership.  TVA has developed an excellence in performance (EIP) program, which allows individuals to assess themselves on their knowledge of established standards and expectations for the critical processes that they perform.  The program also includes a mechanism for first-line supervisors to evaluate the performance, in real time, of their crews and employees in the performance of it's processes (Appendix N).  This process was previously identified as a self-assessment good by NEI in 1999.  It is built into daily activities and produces meaningful engineering performance indicators while helping to significantly lower the backlog of engineering actions.

Software used to manage engineering and technical information is a combination of customized and off the shelf technology.   Software systems are integrated through use of custom programs developed by the utility.  TVA is moving to incorporate PassPort to manage work management and the equipment database.  

The TVA daily plant status meetings, followed by their Technical Engineering department meeting, helps to maintain focus and understanding of plant and engineering priorities and goals.  This also improves on communication and direction between organizations and line management.  

Sequoyah has a best practice for the identification, authorization and prioritization of plant modifications.  Proposed plant modifications can be brought by any individual on site to the Technical Review Committee (TRC), and will receive a technical hearing by representatives of engineering, operations, maintenance, and the plant manager for implementation. (Appendix O)
2 CONFIGURATION CONTROL Theme – SIMPLER
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The benchmarking team developed the SIMPLER Theme based on the most significant common contributing factors deemed important to overall success.  The SIMPLER concept illustrates the elements of a forward thinking organization that is positioning itself for high performance in a competitive energy market.

This benchmarking report summarizes all activities of the configuration control process map in Section 4. The most important activities within the map are integrated to formulate the “SIMPLER” focus areas.  Figure 2-1 conveys the same message another way as “Don’t Jump Through Hoops!”  Business processes achieving this objective strike an effective balance between technical 

details and customer satisfaction.

Figure 2-1
SIMPLER Theme

SIMPLER describes the primary categories necessary for effective configuration control.  These are Self-Assessment, Indicators, Modifications, Processes/Procedures, Limiting backlog, Effective translation into Operational Configuration Control, and Records and Documents.
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To successfully cope with deregulation of the electric utility industry, the nuclear industry must continue to seek opportunities to make configuration control simpler while maintaining the product quality. All sites selected for detailed study by the team demonstrated their ability to maintain low cost per kilowatt-hour in addition to operating effective configuration control. 

The importance of configuration control is increased as the electric utility industry is deregulated.  The important line to draw is to maintain configuration controls more rigorous for the structures, systems and components that are required to meet regulations and relieve the requirements from the structures, systems, and components that are not required to meet the regulations.

This benchmarking report summarizes all activities of the configuration control process map in Section 4. The most important activities within the map are integrated to formulate the SIMPLER Model.

2.1 Self-Assessment

Continuous monitoring of practices that lead to improvement that creates effective and efficient methods to maintain configuration control.  It measures station performance against management expectations, high industry standards, operating experience, and regulatory requirements.  The results should be communicated to all affected groups and individuals.

2.2 Indicators

Find leading and effective measures of processes that affect configuration management, to identify areas for improvement of the configuration management practices.  These indicators are periodically trended and presented to management and key work groups.  Action is taken to maintain and improve these performance indicator areas.

2.3 Modification Process

An efficient modification process incorporates a graded approach that meets regulatory requirements and maintains configuration control while keeping costs in check.  The configuration of less important items are maintained at a lower cost.  This category includes all aspects of the change process, including scoping, detailed design, design reviews, planning, implementation, testing, and document as-building.

2.4 Procedures/Processes

An effective process that minimizes handoffs and delays but ensures the correct level of review.  The process is described in clearly written instructions that carry over to an orderly work process.  Documents and databases affected by the procedure/process change are maintained up-to-date and affected groups are knowledgeable of any process changes.

2.5 Limit Backlog

Strive for best practices that provide both efficient and cost effective throughput of work, including updates and modifications.  Processing of new work must strike an effective balance between cost and justification of acceptance and prioritization.  Work that appears in the backlog for extended periods of time should be re-prioritized as follows:

· Either removed from the backlog based on a needs justification or 

· Elevated to a new priority and worked in a reasonable time.

2.6 Effective Translation into Plant Operational Configuration

Effective translation of configuration control into plant operational configuration means processes assure that plant changes are effectively translated into maintenance and operating procedures and that they provide real-time updates as modifications are made to the facility.

2.7 Records/Documents

Records and Documents - Maximize access and retrievably to design basis, design outputs, licensing basis, documents and historical records.  The process of making documents and records available should be ongoing and accurately maintained to ensure continuing confidence by the user.  The ability to update controlled documents as needed should also be efficient in order to effectively maintain configuration control.

3 Common Contributors

The team reviewed benchmarking data according to categories identified on the process map. Methods or practices used to accomplish activities identified on the process map found that all or most of the benchmarked plant sites were identified.  These methods or practices, called Common Contributors, are essential elements of good configuration control programs.  These contributors are summarized and linked to the SIMPLER theme below.

3.1 Self-Assessment

S  I  M  P  L  E  R

The benchmarking teams found common best practices of product review at several stations.  This practice entailed reviewing the engineering product and scoring the quality of the product.

At Harris, the Engineering Products Review (EPR) process is a unique tool for both trending and improving product quality.  Products reviewed and graded include modifications, calculations, drawing changes, equipment database changes, and 50.59s.  The governing procedure is common to all CP&L nuclear sites.  Site Engineering manages the process.  Station panels of key customers (operations, maintenance, engineering discipline leads, and a peer engineer) systematically review a representative sample of engineering products using a checklist in the presence of the responsible engineer.

Salem/Hope Creek has developed a desktop guide for evaluating the quality of engineering products.  This engineers welcome this guide since it helps them assure product quality.  The preparer of the product uses the scorecard to self-evaluate product quality.  Product quality grading is rolled up to overall site performance goals. Salem/Hope Creek has learned through self-assessments that preparation of implementation and testing information is best handled by field engineering specialists rather than the design engineer.  This has removed the requirement for Engineering to issue implementation & testing details within the mod package, where possible.  This has reduced the number of implementation and testing issues causing mod package revisions by having these details prepared by uniquely skilled resources outside of the traditional design engineering function.

Product quality at Sequoyah is measured through the self-assessment processes, and trended in several of engineering’s performance indicators.  Personnel knowledge in the process in continually monitored through Sequoyah’s Engineering Improvement Program (EIP).  This program allows individuals to assess their knowledge of established standards and expectations, for the critical processes they perform.  First-line supervisors are able to use this “confidential” feedback to evaluate the employee knowledge and performance in the performance of these same processes.  The EIP program demonstrates the utility’s desire to

prevent errors from occurring and improve supervisor observation and coaching. 

Indicators

S  I  M  P  L  E  R

The benchmarking teams found that plants that emphasized indicators drove results.  By targeting key areas, personnel could understand how their performance affects the results.

At Palo Verde, CM-related performance indicators are used to drive performance improvements by targeting key areas and ensuring that personnel understand how their personal performance affects the results.

At Salem/Hope Creek performance indicators may be aggregated to corresponding site goals which are tied to individual profit sharing.   This provides clear team goals for the site . 

Sequoyah’s engineering performance indicators are meaningful and effective.  Performance indicators are updated weekly, and continually monitored to target process improvements and work prioritization.  There was ample knowledge of the performance indicators by the line organizations, and there did not appear to be a threatening approach to their use.

3.2 Modifications

S  I  M  P  L  E  R

3.2.1 Screening, authorization and prioritization (Process Map 3.1.1)

High performing stations utilize a team comprised of key station senior managers from the Operations, Maintenance, Engineering, Outage, and Work Management Departments to screen, authorize, and prioritize proposed station modifications.  This team either accepts or rejects the proposals for plant modifications. Management drives a consolidated effort to implement authorized modifications.  This way fewer projects are abandoned after considerable engineering and project development resources have been invested.

At Harris, upper management reviews, schedules and prioritizes all proposed significant projects.  A subcommittee, composed of station lower level management, initially reviews and approves or rejects all proposed work by engineering, regardless of cost.  The subcommittee then prioritizes approved work estimated to cost less than $50,000.  Approved work estimated to cost more than $50,000 is sent to the full committee for further consideration, including possible project budgeting and scheduling.

Duke Energy uses detailed planning, scoping, and estimating as part of their modification selection process.  When a proposed modification is identified, the requestor prepares a preliminary scope document.  The scope document is forwarded to Modification Engineering for preparation of a detailed scope and cost estimate.  The detailed scope considers all engineering resources, material, and craft labor required to implement the modification.  Estimating templates are used to aid Engineering in the development of the scoping package.  The process also identifies the proposed modification implementation date and identifies when Engineering resources are available to support design development.  After the scope package is prepared, the package is presented to the Modification Review and Prioritization Team (MRPT) for review and approval or denial.  Many items that get presented to the MRPT are a result of focused system health assessments and recommendations from the plant engineering staff for system improvements.  

Palo Verde’s System Teams provide effective modification screening based on plant/system priorities (Appendix K).

Salem/Hope Creek has invested in a complete work management system (SAP) which integrates  all site activities including maintenance/work order implementation.  This system is essentially paperless and is a work flow management system.  All requests for Engineering support are entered into this system which enables improved identification of priorities and impacts.  Engineering work management ensures resource allocation consistent with overall site goals.  Development of key work is facilitated and Engineering resources can be managed to provide results consistent with site goals.

Sequoyah’s Technical Review Committee (TRC) is very effective as a clearinghouse for modification authorization and scheduling.  Proposed plant modifications are submitted by any individual on site to the Technical Review Committee (TRC) for evaluation.  A site-published list of approved modification projects is distributed and maintained. This process develops ownership by the line organizations and engineering, of the modifications that will be performed by the station, from management through the working level.  This joint understanding eliminates “On-The-Shelf” modifications that are later cancelled.

3.2.2 Scoping/Selection (Process Map 3.2.1)

High performing stations have mechanisms in place to determine the appropriate design change process and estimate the cost and resource requirements of proposed station modifications. This allows the station to act on more change requests with limited resources.

Duke Energy utilizes a Modification Review and Prioritization Team (MRPT) to review proposed station modifications.  This team is comprised of key station senior managers from the Operations, Maintenance, Engineering, Outage, and Work Management Departments.  This team reviews recommendations and detailed scope and estimate information and either approves or rejects the proposals.  Approved items are slotted for implementation within a window agreed to by the management team.  The team selects a window that Engineering and other resource providers can support.  Duke Energy has demonstrated a high degree of success in implementing modifications on time and according to schedule.

Palo Verde uses a Management Review Team to review proposed modifications recommended by the system teams.  This team consists of Engineering, Maintenance, Outage and Operations Managers.  The modifications are then slotted into a 3-cycle schedule that includes an on-line work week schedule.

3.2.3 Interdisciplinary/Program Reviews (Process Map 3.2.3)

High performing stations have mechanisms in place that assure that impacted site departments, programs, and disciplines have input to and knowledge of modifications during their development. This allows for the appropriate reviews and evaluation of impact for the pending modification. 

At Byron, a common set of checklists is used to insure appropriate reviews occur for various programs and for configuration change process elements.  This common set of checklists that apply to all design change processes, including design attributes, configuration activities and checklists for interfacing groups.  These include operations, systems engineering, engineering programs, maintenance, training, reactor engineering and other departments.  Checklists are common to all design changes, insure a consistent level of review and insure incorporation of impacts into the design change activity.

Palo Verde has project team meetings during the modification development.  On the modification team, there is a maintenance planner, an operations contact, a procurement engineer, a system engineer and a project team leader.  In addition, the technical program experts are added to the team to provide multidisciplinary support as required.

TVA’s modification process includes mandatory progress reviews at 10%, 50%, and 100% complete milestones of the modification package.  The core organizations (i.e. engineering, operations, maintenance, implementing organization, etc) are involved with these reviews.  This process helps to gain total plant buy-in to the design product and identifies impacts prior to the issuance of the modification.  All organizations endorse these reviews as part of their ownership to the modification

3.2.4 Planning and Implementation (Process Map 3.2.4)

High performing stations utilize their business platform to plan, track, and status implementation of modifications.  Scheduling and identification of engineering work are identified and controlled by the engineering planning request (EPR)  Reports generated by the EPR provide meaningful information that allows supervision to effectively manage implementation of the change process.

PassPort is effectively used to support all aspects of the modification process.  Item Equivalency Evaluations (IEEs) and commercial dedications are performed electronically using PassPort.  Scheduling and identification of key engineering work activities are identified, controlled and driven by PassPort.  This common business tool effectively manages and streamlines the engineering work processes.  Byron station performs detailed planning of modification installation and documentation completion (e.g., procedure updates) using PassPort.  This has supported shorter outages, and is described in detail in Appendix D.

Duke Energy station employees have a high confidence level in personnel who approve plant modifications.  The level of cooperation concerning modifications is high.  Once a modification is approved, the station team focuses on delivering the product on time.  The modification engineering group plans and schedules all activities associated with the modification including material needs and field activities.  Detailed milestone schedules and man-hour estimates are prepared and loaded into an electronic workload management system.  Engineers review milestones associated with modification development on a weekly basis and provide an update of status.  The status update is used to track modification cost and progress by the station Project Managers.  Duke Energy keeps due dates fixed and does not adjust intermediate dates that are missed.  There is a high degree of ownership among station employees to meet milestones.

3.2.5 Document As-building (Process Map 3.2.6)

High performing stations utilize a proactive approach to assure that documents are updated to match the current plant condition. When modifications are installed, documents needed for operation are issued prior to return to service. Document updates are provided in a timely manner based on the priority of their use.

The engineering change process of PassPort is effectively utilized at Harris to ensure all design basis documents, databases, and drawings that are affected by the modification process are scheduled and tracked to completion in a timely manner.  Harris has zero backlog of outstanding changes beyond the allowed incorporation timeframe.  Documents are updated based on priorities established by procedures.

Duke-Energy sites have virtually zero backlog of outstanding changes beyond the allowed incorporation timeframe.  Duke Energy also incorporates changes into all documents. This is accomplished by preparing design document changes prior to field completion of work and by meeting established milestones for document updates.  A behavioral expectation from station management is that backlogs will be maintained to a minimum.  A contributing factor to document update success is that the same personnel are responsible for detailed design, work package development, implementation and incorporation of the modification changes.  Duke Energy sites utilize a software system that integrates document editing with document viewing. The McGuire station averages over 535 document changes per month.

Salem/Hope Creek has improved the closeout of modification and the processing of modifications by ensuring that modification packages are imaged and available to all  on the front end of the modification processes.  This simplifies the up front modification cross disciplinary reviews by making paper readily available to all via their imaging system.  This eliminates moving of  large quantities of paper around the site, and ensures product quality by centralizing the packages.

Sequoyah has design as built and closure time goals built into their schedules.  Drawing backlog in minimized through the use of a  focused design group that maintains their configuration drawings.  Key drawings are updated immediately, and effective planning has the drawings staged for issuance upon modification completion.

3.3 Procedures/Processes

S  I  M  P  L  E  R

Plants that are part of multi-site utilities use procedures and processes that are common to all their facilities.  This reduces procedure maintenance costs, and reduces training costs for sharing of resources between facilities.  

Included within the common procedures and processes is a high level policy document related to configuration control, with sub-tier procedures for the specific change and configurations control processes.  Standardization of the elements of configuration control (e.g., affected drawings and affected procedures) among the various change processes is a common practice.

Most sites have adopted the INPO model for modification scoping and screening.  Essentially the processes are similar at each site,  where the common objective was to provide the right amount of analysis for the engineering activity requested.  For example, most sites have a procurement engineering process for evaluation of piece parts and separate process for major modifications.  Plants have also developed processes and checklists to ensure adequate evaluation of programmatic requirements (checklists) has been performed.  

Byron’s procedures for engineering change and configuration control are common to all Exelon plants.  Exelon has implemented a design change process that conforms to EPRI TR-103586, Revision 1, Guidelines for Optimizing the Engineering Change Process for Nuclear Power Plants  The processes at Byron are partially electronic (for item equivalencies and commercial grade dedications) and the larger design change processes are in the process of fully migrating to a “paperless” format.

All Progress Energy nuclear plants use a common high level configuration management program and policy manual, as well as a common configuration management implementing procedure. The manual establishes guidance to promote consistent application of Configuration Management Program objectives and principles at all the Progress Energy nuclear stations. Their lower-tier procedures are required to comply with the upper-tier common policy manual and procedure.  The Configuration Management Program demonstrates the commitment by Progress Energy’s nuclear executives and management to the configuration control program.

The Progress Energy configuration control methodology includes a strategic plan forecasting major changes up to four years in advance.  The strategic plan is developed by all site configuration management process owners and is approved by the chief civil/configuration management engineer and corporate chief engineer.

At Salem/Hope Creek, the modification process is very easy to understand.  It has been modeled to match the INPO 929 process.  A gap analysis has been performed to ensure that their modification process encompasses the INPO process.  Further,  the Salem/Hope Creek process has the same type of flow chart as the INPO process.  This flow chart makes it easy for the user of the process to understand the applicable modification/configuration control requirements.

Salem/Hope Creek has also developed a commercial modification process called an exclusion zone process.  This process allows non-plant modifications to be performed outside of the nuclear CM process while ensuring plant design and CM requirements are still ensured yet performed via a more cost effective path.  For example, building or modifying roads and office spaces and equipment on site can be categorized as an exclusion zone.

Common procedures throughout the three sites (Watts Bar, Browns Ferry, and Sequoyah) helps to improve on the consistency between the organizational units of each plant.  This process also adds multiple opportunities for improvement as the various sites work through the procedures.  The goal to maintain this consistency is also built into their employee appraisal and rewards system.

Limit Backlog

S  I  M  P  L  E  R

Common contributors were identified at utilities with effectively low backlog.  Common contributors are: identify the right parameters to monitor, use good tools to manage information (SAP, PassPort, P3 and other custom tools), utilize a good document prioritization process, and manage resources effectively. 

At Harris, backlog of CM related corrective actions and document updates are controlled by effective prioritization.  Corrective actions are prioritized by age and relationship with overall station priorities (risk-significance, etc.).  Document update priorities are developed using the following graded approach:

· High (update prior to equipment return to service or 10 days after issuance for document only changes)

· Medium (update within 30 days of implementation or issuance)

· Low (update within 90 days of implementation or issuance)

· Very Low (within 4 years of issuance of the change)

· None (no scheduled update.

Harris has zero backlog of outstanding changes beyond the allowed incorporation timeframe.

At Palo Verde effective backlog classification, such as counting only true Corrective Actions (not associated enhancements), overdue drawing changes (not all drawing changes), and approved engineering requests (not engineering requests not yet screened), helps the plant limit backlog and focus resources where they are most effective.

At Salem/Hope Creek, modification close-out has become streamlined via a variety of methods, one of which is the development of as-built drawings and procedures at the front end of the modification.  Database updates are done automatically upon close-out.  Management has the tools to understand personnel real time work loads and takes the time to ensure work assignments are properly allocated.  This ensures modification needs can be met.   Salem/Hope Creek uses a combination of contracting large modifications to an architect-engineering company (A/E) via project engineering and the use of the plant engineering organization to provide small “fix-it-now” modifications to keep engineering resources focused on achieving key results.

3.4  Effective Translation Into Operational Configuration Control

S  I  M  P  L  E  R

Ensuring that modification packages are implemented completely throughout all parts of the life cycle is essential.  Operator training needs to be implemented prior to modification turnover.  Procedure revisions should be developed and approved coincident with modification completion and turnover to operations.  Plant personnel need to be aware of the temporary modifications and  de facto configuration modifications that are done by plant clearances or tagouts.

Byron closely scrutinizes each request for a temporary modification to confirm that it is required.  Each request is reviewed to confirm that additional trouble shooting or maintenance will not rectify the issue prior to accepting a request to perform a temporary modification.  Using this process, Byron maintains a very low number of installed temporary modifications.

The Duke Energy Temporary Modification (Temp Mod) process is effective in identifying criteria for when a temporary modification is required and provides exclusion criteria for when a temporary modification is not required.  The process provides a criteria for Temp Mod removal.  No Temp Mod should be installed with an estimated removal date greater than one year for on line related modifications or greater than one refueling outage (cycle) for outage related modifications.

For example, at Salem/Hope Creek, operation procedure changes and training are identified at the front end of the modification process and are ready to implement with the modification package.  Salem/Hope Creek has implemented an aggressive program to ensure that plant tag outs do not create de facto modifications.  Not only are tag outs reviewed to ensure they are properly evaluated for 50.59, any long term tag outs are reviewed for 50.59.

3.5 Records and Documents

S  I  M  P  L  E  R

Use of highly effective electronic document management tools was a common contributor to successful configuration control. Most documentation is quickly and easily  accessed on individual desktops through use of electronic record storage. Indexing to site components is used along with electronic word search capability to locate documentation. Use of electronic records has allowed conversion to “paperless” processes. 

Harris has the ability to electronically retrieve all station procedures, controlling engineering design bases document, and most vendor technical manuals from each desktop computer. Many of these documents are fully text searchable.

Most design and design basis information is maintained electronically and is retrievable from each desktop computer.  Many documents are full text searchable. Design change packages are prepared and routed for review and approval electronically.

 Salem/Hope Creek utilizes an integrated Engineering Desktop that facilitates efficient use of plant configuration information.  This Desktop consists of an electronic document control and records management system (DCRMS) in conjunction with Enterprise Resource Planning software (SAP) that allows rapid retrieval of documents and plant configuration information on each desktop computer.  Refer to Appendix L for details of this recognized best practice.  Salem/Hope Creek’s design change packages are prepared, reviewed, approved, and stored electronically.  The work associated with the preparation, review and approval of the design changes is managed within SAP.

Sequoyah uses a Calculation Cross Reference Indexing System (CCRIS) to correctly identify calculation impacts during the plant change process.  Each calculation entered in CCRIS has all inputs cross referenced and may be additionally searched by keyword, discipline and system.  When a change to a calculation is made, all impacted calculations can easily be identified for appropriate updates.

4 Process Map

A process map is a tool describing the scope of a business process.  It consists of a process diagram and words describing the process steps.  The benchmarking team developed the plant Configuration Control benchmarking process map by identifying and grouping all related activities identified by The Standard Nuclear Performance Model — A Process Management Approach, Revision 1, December 2000.  The team also used INPO document AP-929, Configuration Control Process Description, as an input to the Configuration Control Process map.

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.
4.1
Topical Areas

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

Process Management, which covers strategic planning, program policy and procedures, professional development and training, regulatory interfaces, organizational structure, engineering work management, and vendor relations.

Process Guidance, which addresses references written by nuclear industry and regulatory organizations including:

· INPO guidelines and principle documents

· NEI benchmarking references

· NRC regulatory guidance

· Industry standards

The process guidance area also addressed budget/competitive issues and interface with other key processes such as Work Management Process Description (INPO AP-928) and Equipment Reliability Process Description (INPO AP-913)

Core Activities, which represent the key process areas of configuration control, design changes, and design basis changes. 

Process Evaluation, which is designed to provide feedback mechanisms such as performance indicators, corrective action program, and self assessments.

A number of more detailed subcategories are identified.  A total of 34 subcategories appear on the map.  The map appears in Figure 4-1.

4.2
Terminology

Key definitions are included in Appendix P, Glossary of Configuration Control Terms.
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Figure 4-1
Configuration Control Process Map

4.1 Performance Indicators

The plants reported the use of key performance indicators.  The value of performance indicators is to understand integrated overall performance, recognize performance trends and prioritize self-assessment topics.  The following comparative examples of performance indicators were seen at the plants:

	Process Map Location
	Byron
	Harris
	McGuire
	Palo Verde
	Salem/ Hope Creek
	Sequoyah

	3.1 CC001 Provide Configuration Control
	
	H2
	M1
	P1
	SH1
	S1

	3.1.1 Screening and Prioritization
	
	
	
	
	
	

	3.1.2 Equipment Database
	
	
	
	
	
	

	3.1.3 Bill-of-Materials
	
	
	
	
	
	

	3.1.4 Document Management System
	
	
	M2
	
	
	

	3.1.5 Operational Config. Control
	
	
	
	P2, P4
	
	S2

	3.1.6 Configuration Change Closeout
	B1
	
	
	
	
	S3

	3.1.7 Doc./Drawing Control and Rev.
	
	
	M3
	P3
	SH2
	

	
	
	
	
	
	
	

	3.2 CC002 Provide Design Changes
	
	H1
	M4
	
	SH3
	

	3.2.1
Modification Scoping and Design Process Selection
	
	
	
	
	
	

	3.2.2 Detailed Design 
	
	
	M5
	
	
	S4

	3.2.3 Inter-discipline and Program Reviews
	
	
	
	
	
	

	3.2.4 Planning & Implementation
	B2
	
	M6
	P2
	
	S5

	3.2.5 Modification Acceptance Testing
	
	
	
	
	
	

	3.2.6 Document As-Building
	B3
	H2
	M7
	P3
	SH4
	

	
	
	
	
	
	
	

	3.3 CC003 Provide Design/Licensing Basis Changes
	B4
	H1
	M8
	
	
	

	3.3.1 50.59 Evaluation
	
	H3
	
	
	SH5
	

	3.3.2 Design Basis Information Rev.
	
	
	
	
	SH6
	

	3.3.3 Plant Operating Impact Reviews
	
	
	
	
	
	

	3.3.4 Licensing Basis
	
	
	
	
	SH7
	


Table 4-1
Configuration Control Process Performance Indicators
Performance Measure Descriptions

Byron:

B1  --  
A measure of the monthly production of incorporation of engineering changes into affected documents, and backlog trend

B2  --  
Trends in the production, backlog and aging of issued modifications

B3  --  
Trends in the accomplishment, backlog and age of engineering change closeouts

B4  --  
A grading of the quality of engineering operability evaluations, safety evaluations, design changes, engineering calculations and other engineering products

Harris:

H1  --  
Quality rating of overall engineering performance, 50.59 evaluations, and technical adequacy.  Scores and trends resulting from EPR review of modification packages.

H2  --   
Number of outstanding design changes, drawings, and documents to be closed out.  The number of temporary modifications installed.  Also the number and age of undispositioned deficiency work orders and condition report disposition requests are tracked.

H3  --  
10 CFR 50.59 quality score sheet.

McGuire:

M1  --  
Configuration management indicators, i.e., number of document related issues, missed technical specification surveillances, number of mispositionings, and number of outstanding temporary modifications.  Also, plant configuration validation indicator (plant configurations found to be out of conformance with approved configuration information)  

M2  --  
Document management indicator (documents and records not maintained or distributed in accordance with requirements)

M3  --  
Technical procedure indicator (changes to technical procedures made that violate design and operating limits, and activities performed without using valid procedures so that plant configuration is not maintained.  Also, an indicator of computer hardware and software configurations not in conformance with design or operational limits

M4  --  
Nuclear core configuration indicator (reactor core design does not conform to design requirements and fuel handling out of conformance with established procedures

M5, M6, M7  --
Engineering change control indicator (this indicator includes indication of modification designs that did not meet design requirements, modification installations that didn’t meet the installation plan, and modification documents not updated on schedule.)

M8  --  
An indicator of design not matching the design basis

Palo Verde:

P1  --  
The number of temporary modifications installed    also, the number, and age of undispositioned deficiency work orders and condition report disposition requests are tracked  

P2  --  
Number of in-service modification verifications issued past 30 days of functional release

P3  --  
Design document backlog trend and percentages of the engineering documents posted within a given time frame

P4  --  
Non-conformances and degraded material condition evaluation backlog and implementation of corrective actions to the material conditions.

Salem/Hope Creek:

SH1  --  
Trend of temporary modifications

SH2  --  
Tracks engineering documents not processed per station requirements

SH3  --  
Scores the quality of design change packages

SH4  -- 
Tracks the backlog of drawing and vendor document changes

SH5  --  
A 10 CFR 50.59 quality score sheet

SH6  --  
A calculation quality score sheet

SH7  --  
Number of LERs due to technical support errors 

Sequoyah:

S1 --  
Number of temporary alterations

S2  --  
Section XI equipment on increased frequency testing

S3  --  
Late design change notice closures

S4  --  
Design errors (post issuance changes)

S5 --    
Design change notices (DCNs) issued, DCNs without schedule changes, DCN backlog, non-outage DCNs in issue status, and number of design and material restraints to work orders

APPENDIX A

Site Selection Process

The NEI Configuration Control Benchmarking Task Force conducted site selection.  The team developed selection criteria to identify at least six top performing plants in the United States.  This report was prepared and based on data and observations gathered during site visits.  This appendix describes the site selection process.  

Criteria were  developed to ensure the selection of good performing plants from utilities having diverse Configuration Control organizations.  The selection process identified these plants using several steps.

A preliminary list of utilities was developed by determining which sites had the lowest O&M costs (cents per kWh) over the period 1997-1999.  This process produced a list of 24 sites to be included in a survey questionnaire.

The task team developed a Configuration Control technology process map from which a 50-question survey instrument was developed.  Survey questions used the “SIMPLER” theme to concentrate on the following focus areas:

Table A-1
Process Map Focus Areas

	
	Focus Areas
	Percentage

	
	General Information


	18%

	S
	Self Assessment


	16%

	I
	Performance Indicators


	10%

	M
	Modifications


	12%

	P
	Procedures/Processes


	8%

	L
	Backlog


	8%

	E
	Operational Configuration Control


	8%

	R


	Documents/Records
	20%


This survey was designed as Yes/No and multiple choice series of questions that could be completed in 1-4 hours.  The survey document was mailed to the NEI Economic Point of Contact for each utility represented on the site survey list.  Each site had approximately two weeks to complete the survey and return their response.  The survey questions and category maximum point values are included in this appendix.

Each survey question was assigned a weight and tabulated for each plant by the team.
The total scores for each plant were plotted on the horizontal axis against the site O&M data on the vertical axis.  This Site Selection Plot is shown in Figure A-1.

The plot identifies those sites in the top quartile.  This process reduced the list of site candidates to form the site selection “short list.”  Some organizations or utilities had survey respondents from more than one plant site.  These sites were identified individually on the scatter diagrams, however only one site from each organization was selected for a site visit, because it was assumed that practices and programs would be similar between sites.  Each selected site was then contacted to verify its willingness to participate in the benchmarking effort.  The following sites were selected for benchmarking visits:

· Byron


Exelon

· Harris


CP&L a Progress Energy

· McGuire


Duke Power Company

· Palo Verde


Arizona Public Service

· Salem/Hope Creek
PSEG Nuclear, LLC

· Sequoyah


Tennessee Valley Authority
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Figure A-1
Site Selection Plot

Configuration Control Benchmarking Survey Questionnaire (Total 100 points)
Staffing (Profile data-No points)

1.
Identify Site:


2.
Site Staffing Levels   



Site Staffing Level in FTEs (not including contractors):  


Long Term Contractor Staffing(> 6 months/year) in FTEs:  


Corporate Support Staff in FTEs:   


3.
How many FTEs in your site Technical Organization? (Including Long Term Contract staff >6 months/year)    



Design Engineering Functions:  


System Engineering Functions:  


Engineering Projects:  


Performance/Programs Engineering:  


Materials Engineering:  


Corporate Support:  


Other:  


Total:  


4.
Estimate the number of FTEs in the following processes (see Introduction section for description):    


CC-001 Process


CC-002 Process


CC-003 Process  


5.
What common engineering activities do corporate staffs perform?


6.
Which Groups are authorized to perform design modifications?


7.
Which Groups are authorized to perform Equivalency evaluations?


8.
Which Groups are authorized to perform document as-builts?


9.
Of the total, list the top resource intensive major projects, and number of engineering FTEs associated with each.


Self-Assessment (5 points)

10.
Do you use self-assessments to identify configuration management strengths and improvement opportunities?



  Yes   No    


11.
How have the configuration management self-assessments contributed to station goals? (Check all areas that apply)     



   Safety   



   Reliability   



   Production   



   Efficiencies   



   Others (Please identify)    


12.
Who participates in configuration management self-assessments? (Check all areas that apply)    



   Operations   



   Maintenance   



   Industry peers   



   Procurement   



   Engineering   



   Others (Please identify)    


13.
Have you participated in industry benchmarking of configuration management in the past year?



  Yes   No    


14.
Do you have a formal method to follow-up on the results of self-assessments of configuration management and trend results?



  Yes   No    


15.
Do you have configuration management cause codes within the station corrective action program to identify trends of concern? 



  Yes   No    


16.
Do you have a formal method to evaluate engineering product quality?



  Yes   No    



If Yes, does this include evaluation of outsourced projects and products?



  Yes   No    


Performance Indicators (5 points)

17.
Do you have performance indicators for: (Check all that apply)     



   Configuration Control (CC001)    



   Design Control (CC002)    



   Design Basis (CC003)    


18.
Can you mail a copy of your latest performance indicators for configuration management to NEI?



  Yes   No    


19.
How are the performance indicators used? (Check all that apply)     



   Product quality improvement   



   Asset management   



   Backlog management   



   Process improvement   



   Self-assessment   



   Training   



   Others (Please identify)    



   Not Used   


20.
Do the Configuration Control Performance Indicators link to station goals and measures?



  Yes   No    


21.
Do you have process (or “leading”) indicators that measure progress or “warning signs” related to configuration control? (Yes/No)



  Yes   No    


Backlog (25 points)

22. Number of engineering work requests received in the last 12 months. 


23. Number of engineering work requests received and not processed (reviewed, prioritized, and placed on work list). 


24. Total number of corrective actions related to configuration management in the corrective action system in current backlog requiring engineering resolution. 


25.
How many configuration driven document changes are overdue and not incorporated for the following document types:    



Drawing updates

  
UFSAR  


DBD updates  


Procedure changes  


Specifications  


Vendor Manuals/Supplier Documents  


Calculations  


Database  


Bill of Materials (Approved Parts List)  


Other  


Operational Configuration Control (15 points)

26.
How many modifications at the site:    



are designed but not scheduled?   


have some hardware installed?  


are completely installed but not accepted/tested?  


27.
How long does your process allow for closeout? 



How many mods are past that limit?


28.
Does your modification process allow for limited use of the equipment during installation? 



  Yes   No    



If Yes, what is your method for allowing the limited use of the equipment?



If Yes, is the infield configuration tracked during the limited use of the equipment? 



  Yes   No    


29.
How many Temporary-Mods are installed at the site? 



Do you have a time limit for the removal? 



  Yes   No    



Do you have a target for the number of Temporary Mods at the site? 



  Yes   No    


Documents/Records (15 points)

30.
Are your Engineers able to identify and retrieve design information easily when preparing engineering deliverables?</b



  Yes   No    


31.
Are your Engineers able to identify and retrieve DESIGN BASIS information easily when preparing engineering deliverables?



  Yes   No    


32.
How do you trace design basis requirements to site implementing requirements? [Check all that apply]    



   cross reference within procedures without electronic link   



   electronic link (hyperlink or database)    



   index   



   other (Please identify)    


33.
Do you have an electronic document indexing system (for access, control and status)? 



  Yes   No    


34.
If the answer to the above question is Yes, please list the document control and status system that you use at your station. 


35.
Indicate which documents you have available in electronic image form from your desktop:     



   Drawing updates   



   UFSAR   



   DBD updates   



   Procedure changes   



   Specifications   



   Vendor Manuals/Supplier Documents   



   Calculations   



   Other   


36.
What is the number of open operability determinations (91-18) that you have? 


37.
Do you reflect operability determinations (91-18) in configuration control documents? 



  Yes   No    


38.
Please complete the following table:    


	
	# of docs at site

% maintained current & as-built

% archived or for which changes are "posted"

	Drawings     

Calculations     

Specifications     

Vendor manuals/docs     

Design basis docs     

Other (list below)     

	



List document types identified as "Other"


39.
Do you have an integrated data and work management system at your station? 



  Yes   No    


40.
If Yes for the above question, indicate which one below:    



  PassPort   SAP   SWMS/PMIS   Nucleis   Other                  



If "Other", please identify:


Modifications (20 points)

41.
What configuration/design change types do you use? Use three year average where applicable.    



Number approved/yr (3 yr avg.)


Engineering man-hrs/yr (3 yr avg.)


Number of signatures for approval


Major design change     


Minor design change     


Equivalent design change (by Design Eng.)     


Equivalent part/comp. change (Procurement Eng.)     


Commercial change     


Administrative change     


Documentation only change     


Maint./Installation Spec.     


Rigging Evaluation     


Temporary Shielding     


Temporary mods     


Scaffolding     


Simulator change     


Other     



Identify types included as "Other" in above response:


42.
Percent of design changes processed electronically (eg. electronic signatures and no paper).


43.
Have you implemented the guidance within, or performed a gap analysis of your processes to EPRI TR-103586 R1, “Guidelines for Optimizing the Engineering Change Process for Nuclear Power Plants?”    



   Implemented   



   Performed gap analysis   



   Neither   


44.
Where do you draw the line between equivalent change and a design change?     



   Parts vs. whole component   



   Change in a design document   



   Change in function   



   Bounding technical requirements (reference EPRI TR-103586 R1)    



   Other (Please describe)    


45.
Does your modification process address impact on inventory and specification of spare parts? (Check as appropriate)    



   Impact on inventory   



   Specification of spare parts   


46.
Do your work package planning personnel have an engineering approved parts list/bill of materials to use for ordering parts?



  Yes   No    


Procedures/Processes (15 points)

47.
Do you have a governing document for configuration management?



  Yes   No    


48.
Are your configuration control procedures clear and efficient?



  Yes   No    



How many configuration control procedures do you have?



Are they mapped to your configuration control process?



  Yes   No    


49.
What source information was used to establish your process? (Check all that apply)    



   INPO   



   NEI   



   EPRI   



   ANSI   



   NIRMA   



   Homegrown   


50.
Do you have any specific practices/initiatives that the benchmarking team should investigate? 



  Yes   No    



If Yes, please describe:


APPENDIX B

Site Profiles

(beginning on page B-2 and B-3)

Site
Byron
Operating Units:
2

Site Output:


Nuclear Operating Network Total Output:


Site Staffing Level in FTEs (not including contractors):


Long Term Contractor Staffing(> 6 months/year) in FTEs:


Corporate Support Staff in FTEs:
~30

FTEs in your site Technical Organization:
100

(Including Long Term Contract staff >6 months/year)

Separate Configuration Control Organization / Group within Engineering:
No

Backlog of
Drawing Updates: 
0


UFSAR Changes:
0


DBD Updates:
0


Procedure Changes:
0


Procurement Specification Changes:
2

Vendor Technical Manual Updates:
8


Calculation Revisions:
29


Equipment Database Revisions:
6


Bill of Materials / Approved Part Model Number List Updates:
0


Other Document Updates
12


Mods Designed But Not Scheduled For Implementation:
4


Mods Partially Installed But Not Turned Over to Operations:
133


Mods Installed But Not Tested:
7


Mods Implemented But Not Closed Out Within Required Period:
5

Number of Active Temporary Mods:
6

Enterprise Resource Planning (ERP) Automation Tool in Use:
PassPort

Electronic Document Image Available on Engineer Desktop:
Partial

Total Number of Controlled
Construction Drawings:
87693


Vendor Drawings:
33231


Calculations:
44130


Procurement Specifications:
54


Vendor Technical Manuals:
6534


Design Basis Documents:
89


Other Documents:


Number of
Major Design Changes Approved:
300

(3 yr aver)
Minor Design Changes Approved:



Equivalent Design Changes Approved:



Equivalent Part / Component Changes Approved:



Commercial Changes Approved:



Administrative Changes Approved:



Documentation Only Changes Approved:
200


Maintenance Installation Changes Approved:


Central Governing Document for Configuration Management:
Yes
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Site
Harris

Operating Units:
1

Site Output:


Nuclear Operating Network Total Output:


Site Staffing Level in FTEs (not including contractors):
491

Long Term Contractor Staffing(> 6 months/year) in FTEs:
81

Corporate Support Staff in FTEs:
28

FTEs in your site Technical Organization:
88

(Including Long Term Contract staff >6 months/year)

Separate Configuration Control Organization / Group within Engineering:
Yes

Backlog of
Drawing Updates: 
0


UFSAR Changes:
0


DBD Updates:
0


Procedure Changes:
0


Procurement Specification Changes:
0

Vendor Technical Manual Updates:
0


Calculation Revisions:
0


Equipment Database Revisions:
0


Bill of Materials / Approved Part Model Number List Updates:
0


Other Document Updates
0


Mods Designed But Not Scheduled For Implementation:
2


Mods Partially Installed But Not Turned Over to Operations:
27


Mods Installed But Not Tested:
12


Mods Implemented But Not Closed Out Within Required Period:
11

Number of Active Temporary Mods:
7

Enterprise Resource Planning (ERP) Automation Tool in Use:
PassPort

Electronic Document Image Available on Engineer Desktop:
Partial

Total Number of Controlled
Drawings:
119,888


Calculations:
7578


Procurement Specifications:
618


Vendor Technical Manuals:
1561


Design Basis Documents:
71


Other Documents:
5885

Number of
Major Design Changes Approved:
10

(3 yr aver)
Minor Design Changes Approved:
54


Equivalent Design Changes Approved:
10


Equivalent Part / Component Changes Approved:
50


Commercial Changes Approved:
8


Administrative Changes Approved:
325


Documentation Only Changes Approved:
79


Maintenance Installation Changes Approved:
5

Central Governing Document for Configuration Management:
Yes
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Site
McGuire

Operating Units:
2

Site Output:


Nuclear Operating Network Total Output:


Site Staffing Level in FTEs (not including contractors):
1200

Long Term Contractor Staffing(> 6 months/year) in FTEs:
40

Corporate Support Staff in FTEs:
1000

FTEs in your site Technical Organization:
225

(Including Long Term Contract staff >6 months/year)

Separate Configuration Control Organization / Group within Engineering:
No

Backlog of
Drawing Updates: 
3


UFSAR Changes:
0


DBD Updates:
1


Procedure Changes:
0


Procurement Specification Changes:
1


Vendor Technical Manual Updates:
3


Calculation Revisions:
6


Equipment Database Revisions:
0


Bill of Materials / Approved Part Model Number List Updates:
0


Other Document Updates
0


Mods Designed But Not Scheduled For Implementation:
0


Mods Partially Installed But Not Turned Over to Operations:
0


Mods Installed But Not Tested:
0


Mods Implemented But Not Closed Out Within Required Period:


Number of Active Temporary Mods:
10

Enterprise Resource Planning (ERP) Automation Tool in Use:
PassPort, NEDL,PLAN,


WMS,EWM, PIP

Electronic Document Image Available on Engineer Desktop:
Partial

Total Number of Controlled
Drawings:
194,000


Calculations:
10,200


Procurement Specifications:
1200


Vendor Technical Manuals:
25,000


Design Basis Documents:
90


Other Documents:


Number of
Major Design Changes Approved:
29

(3 yr aver)
Minor Design Changes Approved:
563


Equivalent Design Changes Approved:
0


Equivalent Part / Component Changes Approved:
100


Commercial Changes Approved:



Administrative Changes Approved:
120


Documentation Only Changes Approved:
437


Maintenance Installation Changes Approved:


Central Governing Document for Configuration Management:
Yes
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Site
Palo Verde

Operating Units:
3

Site Output:


Nuclear Operating Network Total Output:


Site Staffing Level in FTEs (not including contractors):
2093

Long Term Contractor Staffing(> 6 months/year) in FTEs:
10

Corporate Support Staff in FTEs:
0

FTEs in your site Technical Organization:
278

(Including Long Term Contract staff >6 months/year)

Separate Configuration Control Organization / Group within Engineering:
Yes

Backlog of
Drawing Updates: 
352


UFSAR Changes:
0


DBD Updates:
12


Procedure Changes:
0


Procurement Specification Changes:
146


Vendor Technical Manual Updates:
794


Calculation Revisions:
401


Equipment Database Revisions:



Bill of Materials / Approved Part Model Number List Updates:



Other Document Updates
0


Mods Designed But Not Scheduled For Implementation:
0


Mods Partially Installed But Not Turned Over to Operations:
26


Mods Installed But Not Tested:
0


Mods Implemented But Not Closed Out Within Required Period:


Number of Active Temporary Mods:
19

Enterprise Resource Planning (ERP) Automation Tool in Use:
SWMS


(Site Work Mgmnt Sys)

Electronic Document Image Available on Engineer Desktop:
Partial

Total Number of Controlled
Drawings:
16,990


Calculations:
3841


Procurement Specifications:
878


Vendor Technical Manuals:
94,864


Design Basis Documents:
52,174


Other Documents:


Number of
Major Design Changes Approved:
196

(3 yr aver)
Minor Design Changes Approved:
575


Equivalent Design Changes Approved:
1


Equivalent Part / Component Changes Approved:
203


Commercial Changes Approved:



Administrative Changes Approved:



Documentation Only Changes Approved:
263


Maintenance Installation Changes Approved:


Central Governing Document for Configuration Management:
Yes
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Site
Salem / Hope Creek

Operating Units:
3

Site Output:


Nuclear Operating Network Total Output:


Site Staffing Level in FTEs (not including contractors):
1835

Long Term Contractor Staffing(> 6 months/year) in FTEs:
295

Corporate Support Staff in FTEs:
47

FTEs in your site Technical Organization:
358

(Including Long Term Contract staff >6 months/year)

Separate Configuration Control Organization / Group within Engineering:
No

Backlog of
Drawing Updates: 
334


UFSAR Changes:
0


DBD Updates:
0


Procedure Changes:
1047


Procurement Specification Changes:
165


Vendor Technical Manual Updates:
190


Calculation Revisions:
821


Equipment Database Revisions:
557


Bill of Materials / Approved Part Model Number List Updates:
0


Other Document Updates
711


Mods Designed But Not Scheduled For Implementation:
82


Mods Partially Installed But Not Turned Over to Operations:
0


Mods Installed But Not Tested:
0


Mods Implemented But Not Closed Out Within Required Period:
353

Number of Active Temporary Mods:
18

Enterprise Resource Planning (ERP) Automation Tool in Use:
SAP

Electronic Document Image Available on Engineer Desktop:
Complete

Total Number of Controlled
Drawings:
147,081


Calculations:
38,355


Procurement Specifications:
1576


Vendor Technical Manuals:
129,454


Design Basis Documents:
84


Other Documents:
15,000

Number of
Major Design Changes Approved:
56

(3 yr aver)
Minor Design Changes Approved:
80


Equivalent Design Changes Approved:
124


Equivalent Part / Component Changes Approved:



Commercial Changes Approved:



Administrative Changes Approved:
1257


Documentation Only Changes Approved:



Maintenance Installation Changes Approved:


Central Governing Document for Configuration Management:
Yes
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Site
Sequoyah

Operating Units:
2

Site Output:


Nuclear Operating Network Total Output:


Site Staffing Level in FTEs (not including contractors):
957

Long Term Contractor Staffing(> 6 months/year) in FTEs:
274

Corporate Support Staff in FTEs:
160

FTEs in your site Technical Organization:
153

(Including Long Term Contract staff >6 months/year)

Separate Configuration Control Organization / Group within Engineering:
No

Backlog of
Drawing Updates: 
0


UFSAR Changes:
0


DBD Updates:
0


Procedure Changes:
0


Procurement Specification Changes:
0


Vendor Technical Manual Updates:
0


Calculation Revisions:
0


Equipment Database Revisions:
0


Bill of Materials / Approved Part Model Number List Updates:
0


Other Document Updates



Mods Designed But Not Scheduled For Implementation:
5


Mods Partially Installed But Not Turned Over to Operations:
29


Mods Installed But Not Tested:
0


Mods Implemented But Not Closed Out Within Required Period:
0

Number of Active Temporary Mods:
12

Enterprise Resource Planning (ERP) Automation Tool in Use:
PassPort

Electronic Document Image Available on Engineer Desktop:
Partial

Total Number of Controlled
Drawings:
110,000


Calculations:
40,000


Procurement Specifications:



Vendor Technical Manuals:
2800


Design Basis Documents:
142


Other Documents:


Number of
Major Design Changes Approved:
67

(3 yr aver)
Minor Design Changes Approved:



Equivalent Design Changes Approved:



Equivalent Part / Component Changes Approved:
193


Commercial Changes Approved:



Administrative Changes Approved:



Documentation Only Changes Approved:
71


Maintenance Installation Changes Approved:


Central Governing Document for Configuration Management:
Yes
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Appendix C

Task Force List

	Mr. Michael E. Anderson

Configuration Unit Leader

Tennessee Valley Authority

Sequoyah Nuclear Plant

P.O. Box 2000

Soddy-Daisy, TN  37379

Phone: (423) 843-8209

Fax: (423) 843-7515

E-mail: meanderson@tva.gov

	Ms. Leigh-Ann Aparicio

Program Manager-Plant Support Engineering

EPRI

1300 Harris Boulevard

Charlotte, NC 28262

Phone: (704) 547-6153

Fax: (704) 547-6035

E-mail: aparicio@epri.com


	Mr. Dean Baker

Configuration Manager

American Electric Power

Nuclear Generation Group

500 Circle Drive

Buchanan, MI 49107

Phone: (616) 697-5571

Fax: (616)697-5570

E-mail: dcbaker@aep.com

	Mr. Bob Beard

Configuration Supervisor

PSEG Nuclear LLC

Salem/Hope Creek Generating Stations

P.O. Box 236

Mail Code N25

Hancocks Bridge, NJ 08038

Phone: (856) 339-7800

Fax: (856) 339-5076

E-mail: robert.beard@pseg.com


	Mr. John C. Butler

Senior Project Manager

Nuclear Energy Institute

Suite 400

1776 I Street, N.W.

Washington, DC 20006-3708

Phone: (202) 739-8108

Fax: (202) 785-1898

E-mail: jcb@nei.org

	Mr. Victor Fregonese

Design Engineering Manager

PSEG Nuclear LLC

P.O. Box 236

Mail Code N25

Hancocks Bridge, NJ 08038

Phone: (856) 339-1607

Fax: (856)339-5076

E-mail: victor.fregonese@pseg.com


	Mr. Michael Friedman

Project Manager – Design 

Nebraska Public Power District –

Cooper Nuclear Station

PO Box 98 

Brownville NE 68321

Phone (402) 825-5775

Fax (402) 825-5099

E-mail: mjfried@nppd.com

	Mr. J. Vincent Gilbert

Senior Project Manager,  Performance      Improvement

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. Mary K. Harris

Design and Configuration Control Program Manager

Southern California Edison Company

P.O. Box 128

San Clemente, CA 92674

Phone: (949) 368-2801

Fax: (949) 368-2451

E-mail: harrismk@songs.sce.com

	Mr. Rick Harris

McGuire Nuclear Station

Duke Energy

12700 Hagers Ferry Road

Huntersville, NC  28078

Phone: (704) 875-5589

Fax: (704) 875-4110

E-mail: raharris@duke-energy.com


	Michael J. Hayes

Engineering Analyst

Exelon Nuclear

3rd Floor

Cornerstone II at Cantera

4300 Winfield Road

Warrenville, IL  60555

Phone: (630) 657-3849

Fax: (630) 657-4328

E-mail: michael.hayes@exeloncorp.com 
	Mr. Abdy Khanpour

Superintendent Design Engineering

CP&L a Progress Energy Company

5413 Sharon Harris Road

Mail Code HNP01

New Hill,  NC 27562

Phone: (919) 362-2296

Fax: (919) 362-2375

E-mail: abdy.khanpour@pgnmail.com


	Mr. Larry C. Kidd, Jr.

Supervisor Nuclear Engineering

(Configuration Control)

Dominion Generation

Innsbrook Technical Center

5000 Dominion Boulevard

Glen Allen, VA 23060

Phone: (804) 273-2340

Fax: (804) 273-3877

E-mail: larry_kidd@dom.com

	Mr. John P. Maciejewski

Principal Evaluator

Institute of Nuclear Power Operations

700 Galleria Parkway, S.E.

Atlanta, GA  30339-5957

Phone: (770) 644-8381

Fax: (770) 644-8549

E-mail: maciejewskijn@inpo.org


	Mr. Ron Mancini

Rapid Response Team Supervisor

Exelon

Byron Generating Station

4450 N. German Church Rd.

Byron IL  61010

Phone: (815) 234-5441 x2478

E-mail: mancini@exeloncorp.com
	Mr. Jim McQuighan

Supervisor Design & Drafting CCNPPI

Constellation Nuclear LLC

Nuclear Engineering Department, 2nd Flr.

1650 Calvert Cliff Parkway

Lusby, MD 20657

Phone: (410) 495-3921

E-mail: james.p.mcquighan@ccnppi.com


	Mr. Vincent R. Roppel

Senior Evaluator

Institute of Nuclear Power Operations

Suite 100

700 Galleria Parkway, SE

Atlanta, GA 30339-5957

Phone: (770) 644-8871

Fax: (770) 644-8549

E-mail: roppelvr@inpo.org

	Mr. Gary W. Scarfo

Supervisor Engineering Design

The Detroit Edison Company

Fermi 2 Power Plant

6400 North Dixie Highway, 100 TAC

Newport, MI 48166

Phone: (734) 586-1450

Fax: (734) 586-1911

E-mail: scarfog@dteenergy.com


	Mr. David L. Shockley

Supervisor, Configuration Management

Progress Energy

Harris Nuclear Plant

5413 Shearon Harris Road

New Hill, NC  27562

Phone: (919) 362-2689

Fax: (919) 362-2375

E-mail: david.shockley@pgnmail.com
	Ms. Debbie Shuman

Manager – Document Management

PSEG Nuclear LLC

P.O. Box 236

Mail Code N30

Hancocks Bridge, NJ 08038

Phone: (856) 339-1607

Fax: (856) 339-5076

E-mail: deborah.shuman@pseg.com 

	Mr. Ken Theisen

Supt., Turbine Systems Engineering

Nuclear Management Company – Monticello

2807 West Highway 75

Monticello, Mn 55362

Phone: (763) 295-1066

Fax: (763) 295-1017

E-mail:  kenneth.d.theisen@xcelenergy.com

	

	Ms. Sonja Waters

Section Leader Configuration and

Modifications

Arizona Public Service Company

Mail Station 7590

P.O. Box 52034

Phoenix, AZ 85072-2034

Phone: (623) 393-6933

Fax: (623) 393-6249

E-mail: swaters@apsc.com

	Mr. Jeffery Scott West

Principal Engineer Configuration Management

CP&L a Progress Energy Company

410 South Wilmington Street PEB 6

Raleigh, NC 27602

Phone: (919) 546-3425

Fax: (919) 546-7854

E-mail: jeff.west@pgnmail.com


	
	


APPENDIX D

Modification Closeout

Site:
Byron





 S  I  M  P  L  E  R
Process Map Areas: 1.2, 1.6, 2.5, 3.1.1, 3.1.2, 3.1.3, 3.1.4, 3.1.5, 3.1.7, 3.2

Description 









When a design change package is issued for installation, it is planned by both Maintenance Planning and Engineering.  Engineering plans the completion of operations procedures, maintenance procedures, documentation updates, and testing.  This plan establishes the schedule for various documentation milestones such as completion of procedure markups, incorporation of information into procedures, and delivery of procedures into the control room.  These activities are tracked in PassPort with the resources loaded and the work orders generated for the completion of each of these items.  Using this process, 53 modifications were closed out during a 15 day scheduled outage.

Enablers and Drivers

Site alignment to install and complete modifications to closure.  This is demonstrated through involvement by Operations, Outage Management, Engineering, Maintenance, Training, and Document Control.   The Outage Command Center (OCC) has Single Points of Contact (SPOCs) for each department which are held accountable for schedule adherence.

Cost and Performance Measures

PWR RFO planned and completed in 15 days breaker to breaker including completion of 53 planned modifications.  Also, drawing update backlog is extremely low at Byron with priority 0 and 1 drawings all updated before or 1-2 days after modification turnover to Operations.  

APPENDIX E

Operational Configuration Control of Engineering Testing

Site:
Byron








 S  I  M  P  L  E  R







Process Map Areas: 1.2, 3.1.1, 3.1.5, 3.2
Description 









Byron provided a SRO to work with Engineering on each significant test evolution (e.g. ECCS Full Flow Tests, Safeguards Testing, etc.) and significant post modification tests.  An SRO in conjunction with an engineering work planner and system engineer evaluated:

· Whether unnecessary test pre-requisites / limitations had been eliminated

· Whether task predecessor activities to each task were identified, linked, man-loaded and work orders generated

· Whether appropriate plant operating mode and plant equipment are available 

· Whether contingency plans are included where needed

An SRO, assigned to work in conjunction with an engineering planner and system engineers, develops the logic ties within the outage schedule to assure operational configuration control is maintained.  A checklist, prepared for use by system engineers, ensures these activities occur.  Additionally, all significant test activities must undergo a review board scrutiny to ensure the test is ready for initiation.  This review also has a checklist that is utilized to ensure test adequacy.  Special tests are used for modifications to ensure all verifications are met.  These tests receive the same review to ensure the plant equipment and supporting organizations are available for the test window.

Enablers and Drivers

Byron provided an SRO to work in conjunction with an engineering planner and system engineers to develop the logic ties within the outage schedule.  Byron has strong site priorities to achieve short outage a duration.  

Cost and Performance Measures

Reduced time to perform ECCS full flow test from previous best time of nine hours to three hours.  Similar duration improvements were seen on most other major tests, including significant modification tests.

APPENDIX F

Change Management

Site:
Harris





 

S  I  M  P  L  E  R








Process Map Areas: 1.2, 3.1.1, 3.2

Description 









Harris participates in a common configuration management strategy and implementation process within the overall CP&L network of generating stations.  This methodology is aimed at monitoring and improving the configuration control process is a disciplined and cost effective manner.  The methodology is based on self-assessment, business planning ,and a strategic plan forecasting major changes up to four years in advance.  The strategic plan is developed by all site configuration management process owners and approved by the chief civil/configuration management engineer and corporate chief engineer.

Configuration management process changes (PassPort) are managed in a business partnership of line managers and information technology staff using Business Process Improvement (BPI) Teams.  This process plans and implements procedure and software changes by a network of teams whose activities are integrated as described below:

· The information technology functional team is a dedicated resource composed of IT professionals, process expert representatives from generating stations, and the corporate Civil/Configuration Management Engineer Section.  It is led by an IT project manager.  This team designs the detailed process and associated software, communicates the schedule for each site and rolls out the change in a series of steps until all sites have been converted to the new business process.  They conduct initial training with users.

· The peer team is composed of all site process owners in a subject process, such as document control managers.  The peer teams work with the functional team to reach common decisions on important parameters involved in the change and also help develop the roll out schedule for matters such as which plant should pilot the change first.  The peer team acts as a sustaining sponsor of the change.

· The focus team is composed of site department contacts involved in the change.  They become familiar with the change details, communicate what is occurring with their corresponding site departments and participate fully during the roll out.  After the functional team departs, the focus team personnel are able to conduct follow-up training as needed.  The focus team members may also visit other CP&L sites to provide lessons learned during the pilot implementation.

A typical BPI change project roll out takes about six months.  Prior to each roll out beginning, a set of loss prevention actions are taken such as development of back-up files and distribution of special data reports to allow continued implantation during the change.

Enablers and Drivers

The key driver for change management at CP&L was a detailed evaluation as to the best enterprise software to support their generation network.  PassPort was selected to be this software platform.  Management also determined that business processes would be made common as part of the overall PassPort conversion.  Configuration management processes were required to be integrated into this management system and the overall control for accomplishing this objective is the strategic plan discussed above.

Key enablers were the process owner peer teams and the corporate support of a configuration management engineer who is able to facilitate discussion and action among site process owners.  There was also a desire to improve the configuration management process as a tool for plant operation, maintenance and to effectively support engineering modifications.

Cost and Performance Measures

PassPort system installation is a major software project completed over three years.  The value of a common process for the four CP&L sites (Brunswick 1-2, Crystal River 3, Harris and Robinson 2) is being realized by improved teamwork and improving overall cost performance.  Overall IT technology costs versus performance, as measured by the NEI Information Technology Benchmarking Project Report, March 2000 (Appendix A, Figure A-3) is very favorable when compared to nuclear industry leaders.

APPENDIX G

Vendor Technical Manual Maintenance Automated Tools

Site:
Harris








S  I  M  P  L  E  R
Process Map Areas:  1.6, 2.5, 3.1.1, 3.1.2, 3.1.3, 3.1.4, 3.1.5, 3.1.7

Description 









Harris has developed an automated system that includes a database and controlling software that greatly simplifies the required activities necessary to maintain the Vendor Technical Manuals (VTMs).  This system:

· Includes records that contain pertinent data for each VTM

· Includes records for each new submittal received from vendors that must be reviewed for possible inclusion or revision to existing VTMs

· Tracks and classifies, as either editorial or technical, each individual statement revision to previously received vendor data in revised vendor literature that affects VTMs

· Prepares technical statement revision summaries for review by engineers for received vendor literature that may affect VTMs and tracks their processing

· Includes references to vendor drawings that are linked to VTM records as needed

· Automatically generates vendor periodic contact letters when needed and tracks the status of the information received

· The system was developed to correct the Harris backlog and is planned to be integrated into all CP&L nuclear plants in order to share VTM data among stations and prevent multiple processing of vendor data at these stations.

Enablers and Drivers

An internal assessment of the VTM program in 1997 identified that the plant had received 175 sets of vendor data not reviewed or processed for possible impact to the VTM program.  The assessment also identified that no vendors of key safety-related systems had been contacted since 1994.  A concerted effort to improve the program began which included the development of the automated system as well as the reformatting of the existing VTMs making them both easier to maintain and use.  They also began prioritizing VTMs based on safety significance in order to ensure they were maintained at a desirable frequency.

Cost and Performance Measures

Overall effort above, including the development and use of the automated system, reduced the number of priority 0 VTMs maintained for the station from 1500 to 800.  Eliminated the backlog of processing reviewed vendor literature from 175 to zero and have effectively held it at zero.  Have maintained all required vendor contacts on schedule and reduced the required annual vendor contacts from 600 to 300.  Have reduced and held the number of engineers required to maintain the VTM program at all CP&L plants to one.
APPENDIX H

Engineering Products Review

Site:
Harris
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Process Map Areas: 3.1.2, 3.1.3, 3.1.4, 3.1.5, 3.1.7 4.2, 4.3

Description 









The Engineering Products Review (EPR) process is a unique tool for both trending and improving product quality.  Products reviewed include modifications, calculations, 50.59s, drawing changes, and equipment database changes.  The governing procedure (ERG-NGGC-0011) is common to all CP&L and Florida Progress nuclear sites.  Site Engineering implements and provides input to the process.  Station panels of key functional areas (operations, maintenance, engineering discipline leads, engineering supervisor, configuration management, and a peer engineer) systematically review a representative sample of engineering products using a checklist in the presence of the responsible engineer.  A matrix of all products and work groups is checked to insure adequate coverage.  A 100% sample of refueling outage-related engineering products is selected due to their potentially high impact on plant operations.  A sample of other engineering products are also selected for review.

Grades are assigned on a scale of 1.0 to 5.0 (with 5.0 being the best score possible) and posted to a station performance indicator after the product review is complete.  A common software tool tracks and records all actions and also prints the performance indicator reports.  A quarterly report is prepared to summarize trends and to identify areas for improvement. Each site is afforded the flexibility to set the minimum grade average as a goal.  The goal is presently set between 3.00 and 3.5 depending on the site. Results and comments resulting from EPR reviews are communicated by formal reports and performance indicators and by informal e-mail and other communication.  A new feature being incorporated into the EPR process is a post modification implementation survey.  This survey will be conducted for each modification that makes a change to equipment and will be completed by the sponsoring organization (operations, maintenance, etc).

Enablers and Drivers

The EPR process was originally created to replace the old Design Review Units and to address previously identified quality issues from assessments.  The process supports several design goals including:

· Identification of design areas for improvement

· Ensuring the issuance of quality design packages

· Supporting the trending of design quality and feeding the engineering product quality performance indicator

· Providing a mechanism for design product quality feedback to the design engineering staff

The following attributes are considered for each product reviewed:

· Issue/problem statement

· Technical adequacy 

· Solution adequacy

· Implementation detail

· Acceptance testing

· Attention to detail

· (U)SAR and Tech Spec adequacy

· 50.59 adequacy

Cost and Performance Measures

The EPR process improves the understanding of product expectations from customers.  It also facilities a product dialogue among all CP&L sites in a way which maintains and enhances work standards.  Data trending identifies issues for resolution in a systematic way.  

Cost to prepare and issue the controlling procedure and also to develop the software product was about $20,000.  Refer to Figure H-1 for a sample of the actual performance indicator. CP&L has conducted formal corporate and Harris self-assessments of the EPR process.

Figure H-1
Engineering Products Review Performance Indicator (Engineering Service Requests)
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APPENDIX I

DART Training

Site:  McGuire







S I M  P  L  E R

Process Map Area: 1.2
Description

Duke Energy utilizes the automated communication tool Duke Automated Reading and Training (DART) to train and communicate information to affected personnel.  DART is an on-line required reading tool that is used to communicate information on new and existing procedures and process to a wide audience.  DART is also available later as a refresher to anyone.  The DART tool is used by Engineering to provide Configuration Management (CM) training and to increase CM awareness among station personnel.

Duke-Energy is effective in conducting training and increasing station awareness for procedures and processes by using the following redundant mechanisms:

· Formal classroom training

· (DART) Duke Automated Reading and Training

· Configuration Management Steering Committee (see Appendix J) and

· Informal mail and e-mail.

Duke Energy utilizes DART to communicate information on new procedures and process, changes to existing procedures and process, and to increase station awareness for critical programs such as CM.  DART is an on line computer based tool that is accessible to anyone from their desktop.  DART presents slides that describe the procedure or process being studied.  Subject matter experts prepare information contained within each DART presentation.  The DART tool has provisions to move forward or back through slides at a pace controlled by each user.  The DART presentation is also available later at any time as a refresher.  Duke Energy may require DART to be a required reading for some new or existing process or procedures.  Key features of DART are listed below:

Duke Energy DART training for CM includes the following information:

· Defining what is CM

· Defining the CM “three ball diagram”, i.e., a diagram that describes the need for the plant requirements, actual plant configuration, and the plant documentation to remain consistent

· Providing examples of requirements, documents, and components contained within CM

· Relationship between design basis, design deliverable documents, and operational configuration

· Duke Energy work processes and procedures with a key CM impact

· Key attributes of the Duke Energy CM Directive 

· Subject matter expert names and phone numbers 

Enablers and Drivers

Training and information exchange is a necessary and important process required to address changing process and procedures used at nuclear stations.  

Cost and Performance Measures

Good awareness of Configuration Management was observed among various plant organizations at McGuire.  CM training is included in many organization orientation and qualification.  Station personnel identified a good awareness of CM and modification requirements and had a clear understanding of their interface and responsibilities.  DART is also a cost-effective training and awareness tool because the development cost of presentations is low and DART has low maintenance of individual training once implemented.

APPENDIX J

Configuration Management Steering Committee

Site:  McGuire






S I M  P  L  E R

Process Map Area: 1.2
Description

Duke Energy Engineering utilizes a Configuration Management (CM) Steering Committee to promote consistent bases for CM at all Duke Energy sites (Catawba, McGuire and Oconee).  The CM Steering Committee is chartered to provide direction and oversight on behalf of the Nuclear Safety Organization to ensure that Duke Energy sites meet programmatic requirements contained within the CM Directive NSD-106, “Configuration Management Program”.  The McGuire CM Steering Team meets monthly and produces the CM Health Report quarterly.  The following functional areas are represented on the CM committee:

· Engineering Information Technology

· Engineering Systems

· Engineering Modifications

· Station Operations

· Station Work Control

· Regulatory Compliance

· Nuclear Supply Chain

For example, the CM committee evaluates current CM issues and provides lessons learned feedback among functional areas and stations.  The CM Steering Committee is a catalyst for increasing CM awareness in functional areas outside engineering.  The CM steering committee charter included the following:.

· Maintain awareness of major issues and projects being conducted at Duke Energy sites to ensure CM objectives are being met

· Seek and identify industry CM issues applicable to Duke Energy sites

· Support and utilize results from self assessment to identify weaknesses in the CM program

· Act as a sponsor for quality issues relating to CM

Enablers/Drivers
Duke-Energy recognizes business advantages to internally communicating best practices and to provide a management tool for evaluating and controlling key processes such as CM.  Managing multiple sites also requires a common and consistent approach.

The CM Steering Committee also promotes common practices resulting in more efficient resource sharing among sites.  This sharing of information has become a business imperative that also increases performance.

Cost and Performance Measures

This committee is an effective method of identifying, evaluating, and implementing information sharing and monitoring key CM processes among multiple stations.  Good awareness of Configuration Management was observed among various plant organizations at McGuire.   It is also an effective method for monitoring CM health at Duke Energy sites.

APPENDIX K

System Teams

Site:  Palo Verde







S  I  M  P  L  E  R

Process Map Areas:  1.6, 2.5, 3.1.1, 3.2

Description

Palo Verde successfully limits modification backlog and manages priorities, while remaining focused on issues important to the plant, by using System Teams.  Each major plant system is managed by a team typically consisting of:

· System Engineer 

· Design Engineer 

· Maintenance Engineer

· Operations personnel

· Maintenance personnel

· Others, as necessary

Each team, which meets regularly, maintains a list of issues important to their system. The team works through the issue to determine the best solution for the issue. The team will evaluate the proposed solution and determine if the change should be an equipment evaluation, a deficiency work order, a procedure change, a minor modification, design modification or a leave as is. If the team determines that a modification is needed , then the team works together to screen and prioritize proposed modifications to the system.  When modifications are proposed, the team scopes, proposes an installation schedule, and, for discretionary items, prepares a net present value report, to be presented to a management committee for funding approval.

Enablers and Drivers

System Teams ensure resources are focused on those issues most important to the plant.  Stakeholder organizations provide valuable input and, along with engineering, develop a sense of ownership of each modification.

Cost and Performance Measures

The cost associated with implementation of System Teams is limited to manpower resources for the teams themselves.  And while no direct cost savings could be identified, the use of System Teams has enhanced customer (stakeholder) participation, customer focus, reduced “abandoned engineering” to zero, and focused system resources.

APPENDIX L

Integrated Engineering Desktop

Site:
Salem/ Hope Creek 






 S  I  M  P  L  E  R
Process Map Area(s): 3.1.2, 3.1.3, 3.1.4, 3.1.7

Description 







 

Salem/Hope Creek utilizes an electronic document control and records management system (DCRMS) in conjunction with Enterprise Resource Planning software (SAP) that allows rapid retrieval of documents on any worker’s desktop.  SAP contains all plant component information, and is also used as the site work management system.  Documents are cross referenced to components or tasks within SAP.  The two systems are linked and seamless.  SAP manages the work, where as DCRMS manages the documents.  Once identified, a document can be viewed electronically by selection, on any network computer along with pending changes. Features also allow remote access over the Internet. 

Enablers and Drivers

Strong site alignment on use of the Enterprise Resource Planning software along with desire for rapid retrievability plays a key role in making this electronic media successful. In addition, a uniform understanding of the importance of configuration control necessitates the need for current document revisions. Station personnel, from the vice president down, are routinely exposed to the need for rigid configuration control through day to day work practices (procedures), structure of organization, and training.

Cost and Performance Measures

Use of the electronic document system allowed reduction in maintenance of paper files. The reduction in paper copy services supported a corresponding reduction in document support staff.  Access to all configuration data via SAP on each employee’s desktop greatly improves the efficiency of the configuration control process.  The need for numerous stand alone tracking systems and processes has been eliminated via the integration of SAP and DCRMS.

APPENDIX M

Design Change Package Quality

Site:
 Salem/Hope Creek






 S  I  M  P  L  E  R








Process Map Areas: 3.1.1, 3.2

Description 









Salem/Hope Creek grades design change packages for accuracy and completeness prior to final approval.  A score card is completed by the design engineers supervisor or discipline chief engineer once DCP preparation and review is complete. This provides timely feedback on errors, and omissions prior to releasing the DCP for installation. The quality of DCPs received by implementing departments is maximized by continuous improvement initiated through timely feedback.  See Figure M-1 for an example of the Performance Indicator for DCP quality.

Enablers and Drivers

Provides timely feedback to personnel preparing design packages. Engineering is receptive to scores and has improved quality of packages and minimized rework of packages. 

Cost and Performance Measures

Design change package rework caused by errors and omissions has decreased . Observed improvement in personnel work quality and accountability.

Figure M-1
DESIGN CHANGE PACKAGE QUALITY

The Design Change Package (DCP) product quality score sheets are used to promote continuous improvement of Technical Support Organization DCP products through immediate feedback of the results to the DCP product Preparer & Checker.  In addition, the scores are compiled into a consolidated score board to indicate a rough measure of the quality of the organization’s DCP products.  
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The Configuration / Reliability Support Department measures the actual number of DCPs issued per month.  

The analysis of this “Composite DCP Quality Scoreboard” indicates that the quality of DCP products issued by the Technical Support Organization is acceptable to the Engineering Supervisors scoring the DCP products.  

APPENDIX N

Excellence in Performance Program

Site:
Sequoyah

S   I   M   P   L   E 




Process Map Area: 4.2

Description

The Tennessee Valley Authority has developed an excellence in performance (EIP) program, which allows individuals to assess themselves on their knowledge of established standards and expectations for the critical processes they perform.  The program also includes a mechanism for first-line supervisors to evaluate the performance, in real time, of their crews and employees in the performance of these same processes.  The results of these self-evaluations and observations are captured in a database, and the application has the capability to generate graphic and tabular reports of the results in real time.  This program uses an Intranet Web-based computer application that generates random self-evaluations that take 5 to 10 minutes to complete.

· Key attributes and characteristics of this program are:

· Identification of key processes and expectations by department managers

· Development of question banks, based on established expectations, by a team of employees

· Communication and reinforcement of expectations in an efficient manner in the field using web-based self-evaluations

· Self-evaluations are done frequently and normally take 5 to 10 minutes to complete

· Includes a coaching module for supervisors to assess performance and provide coaching to their employees on these standards and expectations (this module also is part of the Web-based application)

· Real time graphic capabilities to automatically present results by process, site, department and crew, and to compare observation and coaching results with self-evaluation results

· Ability for first-line supervisors to assess performance and knowledge of their crews

· Enhances crew management (i.e., develop and implement actions to improve performance) based on specific crew results

· Contains feedback mechanism from employees to management on expectations

· Target audience are key organizations involved in day-to-day operation of the plant (operations, maintenance, rad-con and chemistry, engineering, training)

Enablers and Drivers

The EIP program is driven by the utility’s desire to:

· Prevent errors from occurring by improving human performance through communication and reinforcement of standards and expectations, 

· Improve supervisor observation and coaching on performance of critical processes, and provide a means for employees to assess their knowledge of standards and expectations. 

TVA also has a goal of improving performance at all three plants through standardization of key processes.

The use of the TVA Intranet made possible a consistent method to communicate expectations to all three sites in an efficient manner.  The capabilities of the Web-based application are not overly manpower intensive and allow almost immediate evaluation of results by plant management and crew supervisors in order to better focus improvement efforts.  The results can be viewed as leading indicators of precursors to events, and triggers for proactive corrective actions and/or focused team self-assessments.  They also allow comparisons of strengths and weaknesses of crews and sites, and facilitate tailoring corrective actions to individual crews and sites as appropriate.

Cost and Performance Measures

Employee feedback provides input on processes, standards and expectations.

As a result of these self-evaluations, management focus areas have been identified, employee stand-down discussions have been held, training lesson plans modified to address weak areas and focused assessments have been performed to analyze and improve the process.

APPENDIX O

Technical Review Committee (TRC)

Site:
Sequoyah

S   I   M  P   L   E 




Process Map Area: 3.1.1, 3.2

Description

Sequoyah has a best practice for the identification, authorization and prioritization of plant modifications.  Proposed plant modifications can be brought by any individual on site to the Technical Review Committee (TRC), and will receive a technical hearing by representatives of engineering, operations, maintenance, and the plant manager for implementation at Sequoyah.  If judged appropriate, the proposed modification receives an estimate and plan by engineering and is re-reviewed by the TRC.  Once deemed appropriate, this modification is then prioritized by the full TRC.

This process develops ownership by the line organization and engineering of the modifications that will be performed by the station, from management through the working level.  Modifications that are designed are then in all cases implemented and fully supported by the line organization.

Enablers and Drivers

Management fully supports this process, and receives input from all organizations at all levels.  Decisions are made considering available station resources and the current needs of the plant (system health).  Strong teamwork supports this also.

Cost and Performance Measures

This process does not require extensive start up costs.  With the exception of a business practice or procedure to describe the process, and the management time to review recommendations and provide guidance to the modification presenter, there is no cost to this process.

APPENDIX P

Glossary of Configuration Control Process Terms

Abandoned Engineering: Engineering work that has been prepared but determined later to not be needed.  If a capital cost, abandoned engineering is written off as an O&M expense.

Abandoned Equipment: Equipment no longer used and is dispositioned by engineering to be left in place.

As-building: Field verification of in plant installation details that may result in update of configuration documents.

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

Bill of Materials (BOM): A list containing the quantity and description of all materials required constructing a component.

Capital Cost: Costs associated with an investment in a facility, usually financed, and can be depreciated.  Capital return on investment and depreciation are amortized over the life of the investment as an expense.
Change Management: A methodical approach to preparing organizations to accept and operate successfully in the face of a specific change and/or with change as an ongoing internal and external environmental factor. 

Configuration Information: Describes, specifies, requires, or provides data regarding the design basis, design requirements, operational configuration, or other attributes of structures, systems, and components. This information includes design bases, design requirements, and supporting documentation. It may be contained in hard media (paper, mylar, and so forth), paper copies, electronic media or any other method.

Continuous Improvement: The ongoing betterment of a process based on constant measurement and analysis of results produced by the process and use of that analysis to modify the process. 

Design Bases: The fundamental specifications for a system or structure that define the bounding parameters that ensure owner and regulatory requirements are met. 

The design bases include the following:

Design bases as defined by 10CFR50.2: "Information that identifies the specific functions to be performed by a structure, system, or component of a facility and the specific values or range of values chosen for controlling parameters as reference bounds for design. These values may be (1) restraints derived from generally accepted state-of-the-art practices for achieving functional goals or (2) requirements derived from analysis (based on calculation and/or experiments) of the effects of a postulated accident for which a structure, system, or component must meet its functional goals."

Design Change: A change to a final design document that affects a system, structure, or component. (NUREG 1397)

Design Configuration: The arrangement of systems, structures, and components defined by approved design drawings, specifications, and calculations.

Design Output: Documents such as drawings, specifications, and analyses that define the technical requirements of structures, systems, and components.

Design Requirements: Design requirements, also called design information, reflect the design output resulting from design analyses and calculations. These requirements define the form, fit, and function, including capacities and capabilities; physical sizes and dimensions; and limits and setpoints for systems, structures, and components. The design requirement is the vehicle that translates the design basis into a form that can be used to manufacture, construct, operate, and maintain the facility and its SSCs.

Equivalency: A hardware change that results in installation of an item, not identical to the original that meets the design requirements of the item and applicable interfaces. A replacement valve that meets all design specifications for a particular installation but is a different make and model is an example of an equivalency.

ERP/EAM: Enterprise Resource Planning software. Enterprise level software packages that generically offer a high level of integration and provide a wide or deep level of functionality across numerous business functions. In general, ERP offers a wide level of  functionality, e.g. human resources, financial, and supply chain, whereas EAM is more focused on vertically integrated process industries, e.g., procurement, operation, maintenance, and engineering.

INPO: Institute of Nuclear Power Operations 

Licensing Requirements: Those requirements defined by federal, state, or local governments with which the station must comply. Licensing bases are a subset of the licensing requirements. Examples of licensing requirements not considered to be licensing bases include training program certifications, mandated control room staffing, and site sewage disposal requirements. Similarly, an example of design bases that are not included in licensing requirements is 10CFR50 Appendix A, General Design Criteria.

Operational Configuration: The envelope within which the plant is operated and the arrangement of systems and components established by approved operating procedures. In this context, operating procedures include, but are not limited to, normal and emergency operating procedures, off-normal procedures, alarm response procedures, startup and shutdown procedures, surveillance and performance test procedures, and maintenance procedures. Operational configuration includes those equipment manipulations required for plant operation that, in the strict sense, are considered to be configuration changes. However, additional review and approval are not required before these changes are implemented, because the procedure development process confirms that the changes meet the design requirements.

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

Standardization: The process of developing standards in of which a large variety of similar items are reduced to a minimal variety that meets all usage requirements. Inventory costs and investment costs usually are reduced in the process.
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