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ABSTRACT

This report describes the concept of performance-based inspections that is being taught in NRC’s training course, “Inspecting for Performance.”  This concept has been endorsed and is being implemented by the Nuclear Regulatory Commission (NRC).  NRC performance-based inspections concentrate on activities that impact plant reliability and safety.  The inspections begin with performance-based observations, and then the inspectors let discrepancies or uncertainties lead to inspection of other areas, such as quality verification organization effectiveness, training adequacy, and procedural controls.  This inspection approach departs from past NRC practices that emphasized documentation and program review as a means to measure operational safety.  The first goal of performance-based inspections is to improve the NRC inspector’s ability to accurately evaluate plant safety and reliability.  This goal will be achieved by increasing the inspector’s emphasis on actual observation of on-going facility work activities and reducing the emphasis on document and program reviews.  The secondary goal of performance-based inspections is to encourage licensees to manage their facilities in a performance-based manner. 

BACKGROUND 

The nuclear industry is changing.  Early activities were concentrated on the design of facilities; construction gradually became the predominant activity; and now the operations phase is prevalent at most facilities.  As a result of this evolutionary process, licensees have passed through the phases of site selection, construction, licensing, and startup. Similarly, the NRC has evolved in an attempt to ensure that the Commission operates effectively while accommodating the evolving activities and needs of the industry. 

In the past, NRC inspections have emphasized documentation review to achieve a comprehensive overview of facility acceptability.  Because adequate and valid documentation was a primary resource for licensing evaluation, emphasizing the review of documentation, coupled with some observation of in-process work activities, was an appropriate way to judge acceptability.  Today this emphasis is changing.  With acceptability of the facility established through the licensing process, the emphasis now is on ensuring ongoing quality execution of operational responsibilities. 

A major goal of performance-based inspections is to increase the emphasis on actual observation of ongoing facility activities and to reduce the emphasis on document review as the primary resource for NRC inspections. Facility activities, such as maintenance, engineering, and design control, involve many individual activities that are very important to the safe and reliable operation of the facility.  Many of these activities can only be properly evaluated by someone observing the critical steps of the activity; the evaluation should stress the most important parts of the activity, and should not dwell on matters that have little significance.  By concentrating the inspection effort on the areas that have the greatest effect on facility reliability and safety, the value of the inspection is greatly enhanced. 

The concept of evaluating components’ performance or work activities on the basis of their effect on the safe operation and reliability of the facility is called performance-based evaluation. Performance-based evaluation can be applied to all areas of nuclear operations, including management, maintenance, and modifications.  A performance-based inspection program stresses the activities that impact facility reliability and safety. 

The implementation of a performance-based inspection program by the NRC is an attempt to focus NRC inspections on technical activities and reflects support of the performance-based approach to managing the operation of a nuclear facility.  The course addresses issues and application of the performance-based approach for the inspectors.  Such questions as “Will this make a difference in safety or reliability?” and “Where should I look to best determine a licensee’s ability to perform this task?” will become part of the inspector’s thought process. 

THE CONCEPT OF QUALITY ASSURANCE 

The image of someone inspecting or checking work being performed by someone else often comes to mind when people hear the term quality assurance.  Although partially correct, this image is not a complete picture. The person checking or inspecting work may be part of the quality assurance organization, but is only a small part of an effective quality assurance program. 

Quality assurance (QA) is defined as “all those planned and systematic actions necessary to provide adequate confidence that an item or facility will perform satisfactorily while in service.”  The key words of this definition are confidence and perform.  This definition says nothing about inspectors, auditors, procedures, or testing.  It speaks of confidence, which is not a document or an activity, but a certain state of mind.  It also speaks of an ability to perform, not inspect or audit. The key to understanding the concept of quality assurance is understanding that effective quality assurance leads to confidence in the safe and reliable performance of all components and activities. 

The key to applying the concept of quality assurance is based upon determining how to achieve adequate confidence that an item or facility will perform satisfactorily in service.  Can facilities apply quality assurance concepts without developing a formal QA program?  A formal QA program, as described in ANSI N18.7-1976, is an organizational structure whose purpose is the attainment and verification of the desired level of quality.  The two functions noted—attainment and verification—are of equal importance, but often when quality assurance is brought to mind, only the verification function is envisioned.  Frequently, people think of QA as a QA program, of a QA program as documentation, and of documentation as a way to meet all the standards.  It is true that the documentation is necessary, but the workers must attain quality before it can be verified.  The first step has to be attainment (doing); then comes verification (checking). 

In assigning responsibility for the attainment and verification functions of quality assurance for the operational phase of nuclear power plants, the American Nuclear Society issued ANSI NIS.7-1976.  In that standard it states “quality assurance should be recognized as an interdisciplinary function involving many organizational components and therefore should not be regarded as the sole domain of a single quality assurance group” (paragraph 3.2). This description of quality assurance covers all aspects of performance, including attainment and verification. 

APPLICATION OF QUALITY ASSURANCE CONCEPTS 

It is interesting to compare the sizes of the work forces involved in attaining quality with those verifying quality.  Usually there are at least 10 people who perform work for each one who inspects or audits it.  Yet when the work does not pass inspection, it is often referred to as a “QA organization problem.”  Who controls the characteristics of the item?  How is the concept of quality assurance applied?  Workers should recognize the fact that they are the first line in quality control.  They control many characteristics of the items produced. 

There are excellent examples of applying quality assurance in companies that have no formal QA program.  These companies put their emphasis upon attainment so that verification requirements are minimized.  Take as an example a successful restaurant.  To achieve success it must provide a consistently high level of quality.  Each person involved in the operation has a part in the attainment of the required level of quality and does their part without a formal quality assurance program.  The buyer must find and stock the required supplies, the chef must combine and prepare the meals properly and efficiently.  If any one of the se workers fails to achieve their level of quality, the reputation of the restaurant may suffer.  In this example on can identify the contributions, roles, and function of the workers that are involved in attainment.  The customer provides the verification.

An extension of this example can also be made by comparing restaurant activities with the QA criteria established in 10 CFR 50 Appendix B.  Design Control (Criterion 111) is established through the use of recipes to maintain a consistent quality level.  Since most recipes are written as instructions, a connection to Criterion V (Instructions, Procedures, and Drawings) can easily be made.  The restaurant must maintain an inventory of supplies for preparation; those supplies that are perishable must be kept fresh and handled carefully.  Procurement Document Control (Criterion IV), Control of Purchased Material, Equipment & Services (Criterion VII), and Handling, Storage, and Shipping (Criterion XIII) could be applied to this area.  Test Control (Criterion XI) is maintained in a restaurant through tasting the food as it is prepared, and the final acceptance test is provided by the customer.

Therefore, even though the restaurant does not use a formal or written QA program, one can demonstrate from a review such as the one above that basic quality requirements, including those in Appendix B, must exist wherever a consistently high quality product is produced.  The key for success is not in the procedures, audits, and tests—success is dependent upon implementation and application.  The performance of the cook following the recipe will determine the quality of the food.  The best recipe can only produce high quality results if the cook’s implementation is successful.  The ultimate test, with the customer, will be an assessment of the preparation, presentation, and service.  Even though the cook prepares the meal properly, if either the presentation or the service is poor, the restaurant will not prosper.  A total quality effort is needed for success. 

The similarity between employees at nuclear facilities and in a restaurant is that both are skilled workers who strive to produce a high quality product. If the workers are successful in attaining the desired level of quality, then the inspectors and auditors will be successful. 

Up to this point, the examples used have addressed personnel in the process of producing an item or component, but the terms doers and workers can be applied to almost everyone.  Quality assurance involves each person’s performance at every function and level, be it administrative, operations, or engineering.  Every function in a nuclear plant produces a product that has a direct bearing on the overall reliable and safe operation of that facility. Just as each person who works in a restaurant has an effect on the restaurant’s success, each person’s actions at a nuclear facility have an effect on the operation of that facility. 

In an effective quality assurance program, the workers are aware of quality requirements, and both the employees and their management are confident of their ability to perform to the required level of quality.  They work with the quality verification (QV) personnel to be sure that what they do is checked at required intervals.  These QV personnel are technically competent and understand the requirements and acceptability standards for the work.  They track the progress through in-process inspection and try to anticipate difficulties before a reject or stop-work point is reached.  In addition, they use an overview program to report trends and combine trend analysis with feedback from quality control personnel to provide management with regular QV status reports. QV feedback is used by management to assist in planning similar work in the future.  When the work is done, there are no surprises—the attainment and verification have been coordinated and quality assured. 

APPLICATION OF PERFORMANCE-BASED CONCEPTS 

Consider how quality is evaluated in the context of the restaurant example.  If a verification of quality is required, a normal method used is to go to the restaurant and taste the food.  This onsite in-process observation of the restaurant’s performance provides a realistic evaluation.  First the performance is observed (taste, service), then an evaluation could be made.  Was it good?  What could be improved?  

Simply stated, this illustrates the concept of performance-based inspection.  The process is simple: observe, then evaluate.  The key point is to observe and evaluate on the basis of performance.  Observe the areas most important to performance; then perform an evaluation based on improving performance.  

In nuclear operations the application of quality evaluations focuses on the meaning of the term performance.  A facility that is a top performer does not necessarily run longer or have a higher megawatt rating.  The NRC believes that a top-performing nuclear facility operates with more reliability and safety.  Therefore, when the term performance-based is applied to the nuclear industry, it means based on reliable and safe operating performance.  A performance-based inspection program is one that analyzes and evaluates with emphasis on safety and reliability: 

· Inspection should be performed on activities that make a difference. 

· Inspection should be performed in a manner that emphasizes safety and reliability, not trivia with no real impact on facility performance. 

· Inspection should be performed by qualified personnel who have the necessary technical capabilities to accurately observe and evaluate an activity. 

With these three assertions, the concept of performance-based evaluations can be applied to NRC inspections that focus on activities with the greatest impact on safety and reliability.  Appendix B [graphic] presents an overview of the method and sequence used for a typical NRC performance-based inspection. 

The preferred approach for performance-based inspections is direct observation of the activity in process.  In many cases, however, the activity to be inspected will not be in progress at the time of inspection.  Since the evaluation must still be performed, the inspector must perform an evaluation without the benefit of direct observation of the activity. Alternative methods include discussions with plant personnel and reviews of pertinent documents for Performance-based information.  The major shortcoming of these alternatives is that the inspector’s activity takes place away from the point of occurrence.  Direct observation is always the preferred inspection method and inspectors should make every effort to actually observe activities in the selected area.  The inspectors’ discussions with plant personnel and their document reviews should be used to enhance and verify performance-based observations. 

When the inspector encounters problems during a performance-based inspection, he should investigate the cause of the problem.  This evaluation should determine if it is a specific or widespread problem and if the root cause can be traced to procedures and controls, training, work control, or other programs.  He should also check to determine if the problem has been identified by the facility quality verification organization.  If the QV organization has identified the problem, the inspector should assess the planned corrective action.  If the problem has not been identified, the inspector should try to determine why it was missed.  This line of evaluation might then lead to an examination of the procedures being used by the QV organization. 

Notice the change in sequence between the traditional inspection method and the performance-based method.  The traditional method has personnel training and qualification or procedure approval verified up front as a separate function.  In the performance-based method, a problem with work performance leads the inspector to other areas of investigation. 

The inspector should follow the trail of a problem until he finds the cause.  The inspector should use the same sequence when conducting a document inspection.  The documents relating to the performance of the activity are inspected first.  If problems are encountered, the inspector will need to investigate the background and supporting information to determine the cause of the difficulties. 

SUMMARY 

The NRC performance-based inspection program is based upon evaluating, through direct observation of plant activities, whether quality has been achieved in plant operations. Performance-based evaluations and decisions emphasize action in areas that make a difference and are critical to plant reliability and safety.  Addressing an issue that affects the safety or reliability of the facility focuses attention on activities that achieve reliable and safe facility operations. 

Quality assurance is an interdisciplinary function that stresses, in its basic definition, confidence and performance as keys to success.  Quality assurance is not a department, a manual, or a program; it is a state of mind.  The quality assurance function should not be regarded as the sole domain of a single quality assurance group; it is everyone’s responsibility. 

The purpose of a quality assurance program is the attainment and verification of quality. But quality must be attained before verification can occur.  Accurate documentation and correct procedures are not the measure of success in a quality assurance program.  The success comes from an acceptable level of quality being attained and verified. 

The application of performance-based concepts is being used by the NRC to broaden the scope and direction of NRC inspections through performance-oriented techniques that are based upon observation and evaluations of activities affecting reliability and safety.  This approach reduces emphasis upon document reviews and attention to indicators that do not impact facility reliability and safety.  Similarly, by focusing attention on activities important to reliability and safety of operations, NRC performance-based inspections will provide a model that encourages licensees to manage facility operations in a performance-based manner. 

