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FOREWORD 

Thomas B. Powell has taken the statistical process control concept, traditionally used to 
evaluate the quality of manufactured products, and successfully applied it as a metric for 
management systems at Oak Ridge National Laboratory (ORNL). The plotting of surveillance data 
from audit results of the ORNL New Production Reactor Project during 1991 and 1992, together 
with applied Total Quality Management attributes and team leadership, not only communicated 
to managers the degree of implementation that the documented management system had obtained 
but also identified specific opportunities for continuous improvement. 

Powell has over 24 years of progressive experience in the U.S. Nuclear Navy, the commercial 
nuclear industry, the U.S. Nuclear Regulatory Commission, and the U.S. Department of Energy 
(DOE) Complex in technical management, regulatory compliance, conduct of op- 
erationdmaintenance, quality engineering, and project management. He has led or participated in 
numerous assessments at Lockheed Martin Energy Systems, Inc., sites and has participated as a 
DOE assessment team member at various other DOE sites. He has participated in numerous 
operational readiness reviews. Powell’s expertise is in the areas of regulatory compliance, quality 
engineering, conduct of operationdmaintenance, and project management. He is a certified Lead 
Auditor (American Society of Mechanical Engineers, NQA-l), is certified by the American 
Society of Quality Control as a Quality Engineer and as a Quality Auditor, and is certified as an 
ISO-9000 Quality Systems Lead Auditor by the Registrar Accreditation Board. 

Powell has a Bachelor of Science in Mechanical Engineering from the University of Idaho and 
a Master of Science in Engineering from the University of Alabama in Huntsville. This report was 
submitted as the Capstone Project document in partial fulfillment of the requirements for the 
master’s degree. 

-J. W. Turner, editor 
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ABSTRACT 

Traditionally, statistical process control (SPC) has been used to evaluate the quality of 
manufactured products. However, it can also be used to demonstrate the effectiveness of a 
management system. This concept was applied in measuring the degree of compliance within the 
New Production Reactor Project at Oak Ridge National Laboratory as well as in determining the 
effectiveness of its management systems. Results proved that this SPC-based metric is a valuable 
tool for determining the effectiveness of management systems, identifying opportunities for 
continuous improvement, and measuring the effectiveness of previous corrective actions. 
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1. INTRODUCTION 

c 

In the early 1940s, Oak Ridge National Laboratory (ORNL), together with the Oak Ridge 
Y-12 Plant and the K-25 Site, was established as part of the Manhattan Project, a secret 
undertaking that produced the first atomic bombs. Over the years the Oak Ridge Reservation, as 
it came to be known, continued to adapt to meet the changing defense and energy needs of the 
United States. The Y-12 Plant evolved into a key manufacturing technology center, the K-25 Site 
became a center for environmental restoration and waste management, and ORNL emerged as a 
large, multipurpose research laboratory. Today, these installations are managed by Lockheed 
Martin Energy Systems, Inc. (formerly Martin Marietta Energy Systems, Inc.) for the U.S. 
Department of Energy (DOE). 

In the early 1990s, DOE started holding Energy Systems more accountable to verbatim 
compliance with rigorous federal rules, regulations, and DOE orders. While ORNL personnel were 
trained researchers, they had very little experience at managing within their rapidly changing 
regulatory environment. As DOE audit and appraisal teams evaluated ORNL more frequently, 
numerous noncompliances were indicated. 

1.1 IDENTIFICATION OF NONCOMPLIANCES 

Why had Energy Systems internal auditors not identified the noncompliances? This was a 
recurring question among many of the DOE audits and appraisals. A review of previous internal 
audit reports revealed that the issues that DOE audits were identifying had, in most cases, been 
previously identified by internal audits but had been misunderstood, given a low priority, and/or 
lost or forgotten because of the large number of issues being managed. It was also believed that 
everything was operating satisfactorily and that the noncompliances identified during audits and 
appraisals were isolated occurrences. However, ORNL internal auditors had no metric to confirm 
that the noncompliances were not representative of the majority of work being pegormed. 

1.2 MEASURING DEGREES OF COMPLIANCE 

This problem of measuring degrees of compliance was first addressed within the ORNL New 
Production Reactor (NPR) Project. As one of the participants in the NPR Project, which was under 
the direction of DOE’S Office of New Production Reactors (NP). ORNL was assigned the 
responsibilities of developing experimental, analytical, and assessment and evaluation confirmatory 
data for use in the design, fabrication, and operation of NPR structures, systems, and components. 
The NPR Project was required to comply with contractual agreements, DOE Order 5700.6B, 
ANSYASME NQA-1, and DOE NP quality assurance requirements (QAR) (DOE 1990). 

The ORNL NPR Project organization chart is shown in Appendix A. The ORNL NPR Project 
was a matrix-managed organization. Various functional divisions supplied technical experts to 
work for the project. 

The ORNL NPR Project staff developed a procedural system to comply with and to implement 
a QA Program (Le., management system) that met the applicable criteria of DOE Order 5700.6B, 
ANSYASME NQA-1, and the NP QAR. To ensure implementation of NQA-1 requirements, 
ORNL’s Quality Department had developed a QA manual containing procedures that were to be 
implemented by each ORNL organization. Each ORNL organization could use the ORNL QA 
procedures or develop division-specific QA procedures provided such procedures met the 
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requirements of the Laboratory’s QA manual. To comply with the NP QAR and the ORNL QA 
Program, the ORNL NPR Project staff developed NPR Standard Practice Procedures (SPPs) and 
applied these to supplement the existing Laboratory/division procedures. Appendix B lists the 
SPPs developed as well as the purpose and scope of each. These SPPs designate appropriate 
interfaces between the organizations providing services to the ORNL NPR Project and specify the 
responsibilities and accountabilities of each. 

The goal of the ORNL NPR QA Project was to ensure that experimental, analytical, and 
assessment and evaluation confirmatory activities were carried out in a controlled manner. Some 
of the key elements of the ORNL NPR Project were: 

to ensure that all experimental or analytical simulations of proposed ORNL NPR facilities and 
all assessments and evaluations of ORNL NPR facility designs and design standards 
incorporate the appropriate facility design information including applicable codes and 
standards; 
to plan, to define, and to execute analytical studies, assessments, and evaluations with 
documentation of assumptions, bases, applicable codes, and standards with exceptions 
identified to support data sources, exploratory results, final results, and conclusions; 
to plan and to define experiments through the use of procedures; and 
to report results of experiments, analyses, assessments, and evaluations by issuing formal 
reports or papers that are independently reviewed within ORNL. 

1.3 CULTURAL CONFLICT WITH CUSTOMER 

The ORNL culture is typical of that found at most research institutions. McGregor’s Theory Y 
(Bowen and Boone 1987, pp. 126-37) models the management structure used at ORNL and 
includes the following assumptions: 

Management is responsible for organizing the elements of productive enterprise-money, 
materials, equipment, and people-in the interest of economic ends. 
People are not by nature passive or resistant to organizational needs. 
The motivation, the potential for development, the capacity for assuming responsibility, the 
readiness to direct behavior toward organizational goals-all these are present in people. 
Management does not put them there. It is a responsibility of management to make it possible 
for people to recognize and to develop these human characteristics for themselves. 
The essential task of management is to arrange organization conditions and methods of 
operation so that people can achieve their own goals best by directing their own efforts toward 
organizational objectives. 

Researchers at ORNL had traditionally thrived in this management culture. It allowed 
flexibility to be creative and innovative in meeting research and development objectives. ORNL 
management needed only to ensure appropriate allocation of people and material resources to the 
approved research or development project. This management culture allowed the researchers to 
meet their esteem and self-actualization needs described by Maslow (Bowen and Boone 1987, 
pp. 106-19). Researchers were motivated by the research work, recognition from the research, the 
responsibility of the research, and personal growth from the research, all of which are motivators 
described by Herzburg (Bowen and Boone 1987, pp. 168-83). 

ORNL is organized into functional divisions depending on the research discipline and support 
offices (e.g., Metals and Ceramics Division, Engineering Technology Division, Instrumentation 
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and Controls Division, Office of Quality Programs and Inspection). Projects are managed out of 
the division with the majority of the work. 

Once research projects had been authorized and funded and resources had been allocated, there 
was very little management control, such as approvals and formal written procedures. The 
exceptions to the lack of controls were laboratory notebooks, peer reviews of research work, and 
publication protocols for final research reports and professional journal articles. 

Cultural conflicts arose from customer (Le., DOE N P )  expectations. N P  expected bureaucratic 
controls discussed by Bowen and Boone (1987, pp. 5-16): 

centralization of authority; 

written records; and 
strict chain of command. 

written rules, policies, procedures, and regulations; 

Additionally, NP treated ORNL, the contractor, with Theory X management assumptions (Bowen 
and Boone 1987, pp. 127-37): 

Management is responsible for organizing the elements of productive enterprise-money, 
materials, equipment, and people-in the interest of economic ends. 
With respect to people, this is a process of directing their efforts, motivating them, controlling 
their actions, and modifying their behavior to fit the needs of the organization. 
Without this active intervention by management, people would be passive--even resistant-to 
organizational needs. They must therefore be persuaded, rewarded, punished, controlled-their 
activities must be directed. This is management’s task. We often sum it up by saying that 
management consists of getting things done through other people. 
The average employee is by nature indolent-working as little as possible; he or she lacks 
ambition, dislikes responsibility, prefers to be led, is self-centered, is indifferent to 
organization needs, is by nature resistant to change, is gullible, is not very bright, and is the 
ready dupe of the charlatan and the demagogue. 

The frustration started after an NP QA audit of the ORNL N P R  Project in the spring of 1991. 
This audit determined that there was inadequate centralization of authority, verbatim compliance 
to written procedures and policies, written records, and chain of command. As a result, N P  nearly 
issued a “stop work” order because they felt that their management responsibility was to keep 
rigorous control of their contractors. Also these audit results caused a full-time quality assurance 
manager (QAM) &e., the author of this document) to be assigned to the project to lead the 
corrective action effort. 

The new ORNL N P R  QAM realized immediately the cultural conflict between the N P  
expectations of bureaucratic controls as opposed to the Laboratory tradition of trust and respect 
of its researchers. The QAM planned to use the Team-Building Approach consisting of respect 
and consideration, communication of responsibilities and standards, communication with 
employees, establishing individual and group goals, and loyalty to the team. Changes to resolve 
the cultural conflict needed to be implemented both within ORNL and N P .  This would require the 
QAM to be persistent, patient, and diplomatic. The statistical process control-based (SPC) metric 
presented in this document would be used to measure the success of the change process. 
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2. ANALYSIS 

2.1 MANAGEMENT SYSTEMS 

2.1.1 Program Planning and Implementation 

The bases for management systems are customer contract requirements (Le., expectations), 
industrial consensus standards, and government regulations. Management usually develops plans 
that satisfy these bases and operates in accordance with the plans. “Planning involves selecting 
missions and objectives and the actions to achieve them” (Koontz and Weihrich 1988). Plans can 
be of various types and fall within a hierarchy. Figure 1 shows a typical hierarchy of plans 
(Koontz and Weihrich 1988), the definitions of which follow: 

STRATEGIES 

I 

PROCEDURES 7 

/ PROOCIAMS: MAJOR OR MINOR AND SUPPORTINQ 7 
f 
/ BUDGETS: NUMBERIZED OR 00UARIZU) PROGRAMS 

Fig. 1. Hierarchy of plans. Source: Redrawn with permission from Koontz, H. and H. Weihrich 1988. 
Monagemenr, 9th ed., McGraw-Hill, New York, Fig. 3-3, p. 62. 

mission, basic function or task; 
objectives, ends toward which activity is aimed; 
strategies, programs of action and deployment of resources; 
policies, general statements or understandings that guide or channel thinking in decision 
making; 
procedures, required method of handling activities; 
rules, required action or nonaction, allowing no discretion; 
programs, complex of objectives, policies, procedures, rules, and resources deployed to cany 
out a course of action; and 
budgets, expected results expressed in numeric terms. 

As is stated in these definitions, the management program is the complex of objectives, 
policies, procedures, rules, and resource deployment. The management system is the documented 
management program and the implementation of that program. Implementation involves 
communication of the management program to the employees, training of the employees, and 
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employee actions to carry out the program. To be effective, implementation of the management 
system must: 

. 

ensure that the requirements of contracts, specifications, industrial standards, government 
regulations, and customer expectations flow through the management program from the 
mission statement to the implementing procedures; 
ensure that appropriate actions are taken by personnel at all levels of the organization in 
implementation of the management program; and 
contain a policy of continuous improvement ensuring that appropriate corrective actions are 
taken when problems or inefficiencies are identified (additionally, numerous industrial 
standard-specific elements must be addressed). 

Examples of typical elements that must be addressed in management programs are contained 
in the American Society of Quality Control (ASQC) Q90 series of standards, which are the U.S. 
standards for the implementation of International Standards Organization (ISO) 9000 series on 
quality management. These standards specify that a quality management program must describe: 

management responsibility; 
quality system; 
contract review; 
design control; 
document control; 
purchasing; 
control of supplied products; 
product identification and traceability; 
process control; 
inspection and testing; 
control of inspection, measuring, and test equipment; 
inspection and test status; 
control of nonconfowng products; 
corrective action; 
handling, storage, packaging, and delivery; 
records; 
internal process audits; 
training; 
servicing; and 
statistical techniques. 

The details that are expected to be described under the above 20 areas are covered in 
ANSVASQC 490-1987 through 494-1 987. Note that other standards or customer expectations 
may require that other elements be addressed (e.g., environmental programs required by the U.S. 
Environmental Protection Agency). The Registrar Accreditation Board (i.e., the affiliate of ASQC 
that certifies companies’ ISO-9000 QA systems and IS0-9000 auditors) has determined that 
ANSVASME NQA-1 is equivalent to the ASQC Q90 series of standards. 

2.1.2 Evaluation 

The success of implementation of a management system is generally measured using a 
checklist similar to that shown in Appendix C, which was developed to measure the effectiveness 
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of a program at ORNL. Note that the checklist gives in parentheses the reference where the 
requirement being checked is located. 

An auditor or assessor reviews field operations to determine whether the requirements of the 
management system sample (defined in the checklist) were satisfactorily implemented. The auditor 
or assessor then documents his observations for each item on the checklist. A decision is made 
regarding whether the checklist item was found to be satisfactory, and this is documented on the 
checklist. For any item found unsatisfactory, the auditor or assessor records a cause code for the 
unsatisfactory observation. The cause codes used by ORNL are shown in Table 1. Appendix D 
is an example of a completed checklist. 

Table 1. Oak Ridge National Laboratory cause codes 

Cause 
code 

Translation 

1A 
1B 
1c 

I D  

1E 
1F 

2A 
2B 

3A 
3B 
3 c  

3D 
3E 

4A 
4B 
4c 

4D 

Equipmenr/material problems 

Defective or failed part 
Defective or failed material 
Defective weld, braze, or solder 

Mistake by manufacturer or 

Electrical or instrument noise 
Contamination 

joint 

shipping or marking 

Procuedure problems 

Defective or inadequate procedure 
Lack of procedure 

Personnel error 

Inadequate work environment 
Inattention to detail 
Disregard of requirement or 

Verbal communication problem 
Other human mistake 

procedure 

Design problem 

Inadequate man-machine interface 
Inadequate or defective design 
Mistake in equipment or material 

Mistake in drawing, specification, 
selection 

or data 

Cause 
code 

Translation 

5A 
5B 

5 c  
5D 
5E 

6A 
6B 

6C 
6D 
6E 

6F  

7A 
7B 
7 c  
7D 

Training deJciencies 

No training provided 
Insufficient practice or hands-on 

Inadequate content 
Insufficient refresher training 
Inadequate presentation of 

experience 

materials 

Management problems 

Inadequate administrative control 
Work organizatiodplanning 

Inadequate supervision 
Improper resource allocation 
Policy not adequately defined, 

disseminated, or explained 
Other management problem 

deficiency 

External phenomena 

Weather or ambient condition 
Power failure or transient 
External fire or explosion 
Theft, tampering, sabotage, or 

vandalism 

, 

Source: ORNL Root Cause Analysis Program, ORNL Standard Practice Procedure X-QA-5, Oct. 30, 
1992. 
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2.2 STATISTICAL PROCESS CONTROL 

2.2.1 Product Quality 

. 

In a manufacturing process, a large number of products produced over time can be evaluated 
by taking a relatively small sample, inspecting the samples, and determining the percent 
nonconformance to production specifications. If the percent nonconforming is above the 
acceptance level, then the manufacturing process is out of control and must be adjusted to return 
the manufacturing process to be in convol (Montgomery 1991). Sampling occurs at uniform 
periods. The percent nonconforming (pi) for each sample is calculated using 

pi = ddn, , 

where d, is the number of defects found in sample i, and n, is the number of items in sample i. 
The desired maximum proportion nonconforming (pd) (i.e., acceptance level) is determined 

by the manufacturer. Because pi is subject to variability, a band around P d  is determined by taking 
three times the estimated standard deviation of the sample. The limits of this band are called the 
upper and lower control limits (UCL and LCL) respectively. The UCL, and LCL, are calculated 
by 

and 

where SQR is the square root (Montgomery 1991). If the manufacturer desires that the process 
produce no more than 1% (i.e., pd = 0.01), the UCL would be 

UCL, =,0.01 + 3 x SQR[0.01(0.99)/ni] = 0.01 + 0.298/SQR(ni) 

and 

LCL, = 0.01 - 3 x SQR[O.O1(0.99)/ni] = 0.01 - 0.298/SQR(ni) 

Solving for various n, yields 

Ili LcL,ucL, 3 LCL; UCL. 
10 none 0.104 200 none 0.03 1 

50 none 0.052 300 none 0.027 

100 none 0.040 500 none 0.023 

150 none 0.034 1000 0.0006 0.019 

Note that when the calculation of LCL < 0, then there is no LCL. The larger ni becomes, the more 
UCL approaches pa. For smaller n,, more variability is possible in the estimation of pi. On the 
other hand, the larger n,, the more costly the sampling process becomes. The goal is to select n, 
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large enough to be a good estimation of the proportion of defective products being produced by 
the manufacturing process while keeping n, small enough to make the sampling process cost- 
effective. 

Note that the equations for UCL,, LCL,, and min. n, take on the general form of 

and 

min. ni = k/pd , 

where k is the number of standard deviation units of one-half the width of the control band (Le., 

The purpose of these calculations is that if pi 5 UCL, then it can be assumed with a high level 
of confidence (i.e., 99.73% at k = 3) that the manufacturing process is producing defective 
products at a rate less than Pd. Figure 2 shows an example P chart (Wortman 1993). 

UCLi - LCL,). 

2.2.2 Management Effectiveness 

As is pointed out in Subsect. 2.1.1, a management system is described by documents defining 
missions, objectives, strategies, policies, procedures, rules, programs, and budgets. Each document 
can contain numerous actions to be taken under specific circumstances. Each action should in part 
contribute to fulfilling some aspect of the management system. Each could be required to be 
performed numerous times over a period of time (e.g., over a month). Taking the sum of all the 
actions occurring during the specified period to satisfy the requirements of the management system 
yields a large number in complex management systems. This is analogous to the total number of 
products manufactured when discussing a manufacturing process. 

Each required action within the management system presents an opportunity to succeed or to 
fail in satisfying the requirements of the management system. A measure of the degree of success 
of the management system can be obtained by analyzing the data from management systems 
evaluations (e.g., audits, appraisals, surveillances). The success of the management system, over 
a specified period (e.g., a month) can be estimated as 

pi = SUM(# UNSATj)/SUM(# SATj + # UNSATj) for j from j = 1 to j = m , 

where j represents a particular management evaluation of the management evaluations conducted 
within the specified period, # SATj is the number of satisfactorily implemented management 
requirements found in the jth management evaluation, and # UNSATj is the number of 
unsatisfactorily implemented management requirements found in the jth management evaluation. 
The total number of management system requirements sampled over the specified time, n,, can be 
calculated as 

. 

n, = SUM(# SATj + UNSATj) for j from j = 1 to j = m . 

If management has set an implementation goal of the management system to be at least Z% 
effectively implemented, then the maximum desired proportion nonconforming Pd = 1 - (21100). 
The UCL, and LCL, can then be calculated as is shown in Subsect. 2.2.1 of this document. Note: 
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Fig. 2. Example P chart. Source: Reprinted with permission from Wortman, B. 1993. Certified Qualiv Technician 
Primer, 3d ed.. Quality Council of Indiana, Milwaukee, Wis.. P chart, p. VIII-76. 

The process explained in Subsect. 2.2.2 of this document is an expansion of the concept discussed 
in Subsect. 12.4.1 of Mills (1989). None of the other books in the literature review for this project 
included anything on the topic discussed in this section. 

' 
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3. RESULTS 

PERCENT FAILUR~ PI = t UNSAT VEMS CHECKED 
I 

0 UCL 

The management systems of the ORNL NPR Project were evaluated periodically using 
surveillances of various activities each quarter. These surveillances form a process audit that 
evaluates a process operation against established instruction and standards. The process audit 
measures conformance of the processed item or actibity to established standards. It also measures 
the effectiveness of process instructions (Wortman 1993). An example ORNL NPR surveillance 
schedule is shown in Appendix E. Surveillances were performed using checklists similar to the 
one shown in Appendix C and completed similar to the checklist shown in Appendix D. At the 
end of each quarter, the data from the surveillances were entered in a spreadsheet computer 
database (Excel software) similar to the one shown in Fig. 3a. 

The surveillance program did not effectively start until the third quarter of 1991. An initial 
goal set by management was fewer than 5% noncompliances. Therefore, the equations for the 
UCL, and LCL, are 

E6Yo wo 29Yo m0 wo oy0 w0 oy0 

20% 

UCL, = 0.05 + 3 x SQR[0.05(0.95)/ni] = 0.05 + 0.654/SQR(nj) 

100 

80 

60, 

40 

20 

0 

OANL-DWG 95M-10019 

(b) 
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ITEMS 
CHECKED UNSAT TOPIC SURVEILLANCE 8 

LEGEND: 
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UNSATISFACTORY 5 
a 

ae 
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3 

QUARTER 
I I 91 I 

Fig. 3. Third quarter 1991 (a) surveillance data and (b) statistical process control chart. 
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and 

LCL, = 0.05 - 3 x SQR[0.05(0.95)/ni] = 0.05 - 0.654/SQR(ni) , 

Solving for various n, yields 

UCL; 

7 none 0.297 90 none 0.119 

10 none 0.257 100 none 0.1 15 

14 none 0.225 150 none 0.103 

21 none 0.193 200 0.004 0.096 

The surveillance results for the third quarter of 1991 (Fig. 3a) showed 85% noncompliance 
with the established management system. Also shown in Fig. 3a is that 71% of the 
noncompliances were due to disregard of requirement or procedure (see Table 1) and that 29% 
were due to inadequate procedures. The SPC chart for the third quarter of 1991 (Fig. 3b) shows 
a UCL of 20% and the 85% UNSAT, which is above the UCL. This indicates that the 
management goal of having less than 5% UNSAT was not obtained (i.e., the management system 
is out of control). The ORNL NPR QAM (i.e., the author of this document) was immediately 
concerned. To communicate this concern, the ORNL QAM began sending quarterly trend reports 
to the ORNL NPR Project director. 

The ORNL NPR Project director and QAM discussed this adverse trend (Le., 85% 
noncompliance), and a Quality Improvement Committee was established consisting of the ORNL 
NPR Project director, the QAM, assistant project directors, and task managers. While the number 
of requirements sampled each quarter needed to be greater than 60 for statistical significance, only 
20 had been sampled this quarter. The small sample size for this quarter was not a concern 
because the percent UNSAT was so large. Any error with the small sample size was insignificant 
compared with the largeness of the percent UNSAT statistic. However, to maintain the statistical 
significance of the management system metric, the ORNL NPR Project director and the QAM 
agreed to an objective of sampling at least 60 requirements each quarter. 

The QAM wanted the Quality Improvement Committee to be the agent for change. Its charter 
and composition was developed to utilize group forces, leadership from the committee, 
participation, shared rewards, and open communication in order to resolve the total technical 
problems, not just quality. 

The Quality Improvement Committee first addressed the procedural noncompliance (i.e., cause 
codes 3B and 3C from Table 1). Agreement was reached that a training session would be held for 
all personnel involved in the ORNL NPR Project (regardless of the functional division in which 
the personnel resided) that would include: 

a statement by the ORNL NPR Project director indicating his support for the management 
systems defined by the procedures in Appendix B and his expectation that all personnel 
involved with the ORNL NPR Project would comply with these procedures, 
a presentation by the ORNL NPR Project QAM noting the elements of a QA (i.e., 
management) program (see ANSVASQC 490-1987 through Q94-1987), 
a presentation by the ORNL NPR Project QAM emphasizing the requirements of the 
procedures listed in Appendix B, and 
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distribution by the ORNL NPR Project QAM of a required reading assignment of the 
procedures listed in Appendix B with review questions (each ORNL NPR participant was 
expected to complete the review questions and to return them as a record for the ORNL NPR 
files). 

The Quality Improvement Committee agreed to meet weekly to provide leadership in 
brainstorming for solutions to problems. Additionally, the ORNL NPR QA staff spent many hours 
coaching line management and researchers on the management system defined by the procedures 
in Appendix B. During the Quality Improvement Committee’s brainstorming sessions, root cause 
techniques such as barrier analysis and cause and effect diagrams were used to identify actions 
to prevent recurrence. 

One cause of many of the noncompliances was the resistance of research scientists to conform 
to a formal procedural system (i.e., a change in culture). The ORNL NPR QAM was frustrated 
because he knew that a bureaucratic procedural system was not the best management structure for 
high-technology research. The assumptions of bureaucracy are mass production, low levels of 
technology, simple products and services, low competition, stable environment, and excess 
capacity of labor (Bowen and Boone 1987, pp. 5-16). ORNL’s business, that is research, involves 
no mass production, new high levels of technology, complex products and services, some 
competition, and an unstable environment with constantly changing rules and objectives. ORNL 
does have division of labor with craftsmen, technicians, clerical, and professional job 
classifications. Because ORNL did not fit the bureaucracy model, it seemed mission degrading to 
implement a bureaucracy. 

However, the client (i.e., DOE) expected a verbatim compliant procedure bureaucratic system. 
This impasse was resolved by: 

Convincing NP that a strict verbatim compliant procedural system hampered flexibility and 
innovation that was critical for research. A compromise was reached of having guideline 
documents (i.e., research protocols) that would establish the constraints and boundaries in 
which the innovative research could take place. 
Pointing out to the research scientist that the intent of the formal documentation required by 
the management system could be ‘met if scientists kept their research notebooks as formal as 
they had kept them in their collegiate laboratory classes. The research scientists could relate 
to the idea that some may have become lax in the entry of data in laboratory notebooks. The 
problem boiled down to lack of understanding by research scientists regarding the “quality- 
eze” jargon presented initially by the new QA Program (Le., management system). 

The surveillance results for the fourth quarter of 1991 (Fig. 4a) showed 75% noncompliance 
with the established management system. Also shown in Fig. 4a is that 100% of the 
noncompliances were due to disregard of requirement or procedure (Table 1).  The SPC chart for 
the fourth quarter of 1991 (Fig. 4b) shows a UCL of 28% and the 75% UNSAT, which was still 
above the UCL. This indicates that the management goal of having less than 5% UNSAT still had 
not been obtained (Le., the management system is out of control). The Quality Improvement 
Committee continued to meet and to provide leadership and solutions to problems. 

At the end of the first quarter of 1992, the data in Fig. 5a and the SPC chart in Fig. 5b 
showed that the degree of noncompliance had decreased to 58% but that the majority of causes 
of the noncompliances had shifted to inadequate procedures (57%). This showed that the actions 
taken had caused improvement in procedural compliance, but revisions to the ORNL NPR SPPs 
were necessary. 

. 
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Fig. 4. Fourth quarter 1991 (a) surveillance data and (b) statistical process control chart 

The ORNL NPR Quality Improvement Committee began identifying the scope of changes 
necessary for the procedures listed in Appendix B and assigned responsible persons to revise the 
procedures. Additionally, the Quality Improvement Committee established a schedule to issue the 
revised procedures. 

The procedures were quickly revised and issued, and training sessions were held for all 
involved ORNL NPR personnel to discuss the changes. The results of the procedure revisions 
were quickly seen. Improvement is shown in Fig. 6a as a decrease to 20% noncompliances for 
the second quarter of 1992. Additionally, Fig. 6a shows that the majority of noncompliances had 
shifted back to the failure of personnel to follow procedures (89%). This can be attributed to 
personnel unfamiliarity with the changes in the revised procedures. Figure 6b shows that the 20% 
noncompliance is still above the UCL of 12%; however, the percent UNSAT vend indicates that 
within one or two more quarters of improvement, the percent UNSAT statistic should be below 
the UCL. This would indicate that the management system was operating within the goals set by 
management. 

The NPR QAM realized that change was being successfully managed within the ORNL NPR 
Project. The indicator for this was that 18 months earlier it had been necessary for the ORNL 
QAM to be the driving force for quality improvement, but now this responsibility had shifted to 
the project director and assistant project directors. At the Quality Improvement Committee 
meetings the ORNL NPR QAM no longer had to coach on the right things to do; instead, the 
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Fig. 5. First quarter 1992 (a) surveillance data and (b) statistical process control chart. 

project director and assistant directors took charge and provided leadership in meeting customer 
expectations. 

The attributes of Total Quality Management were working within the Quality Improvement 
Committee as follows: 

participatory culture (responsibility had shifted from QAM to team leadership), 
customer orientation (both internal and external customer expectations were being addressed), 
teamwork (organizational improvement was.being accomplished as a team), 
problem resolution (problems were being pinpointed), 
continuous improvement (solutions were being implemented), and 
application of the SPC-based metric for management systems (the effectiveness of the 
management system was being determined, opportunities for continuous improvement were 
being identified, and degrees of compliance were being measured). 

DOE canceled the NPR Project in the summer of 1992. If the project had continued and if the 
degree of noncompliance to the management system had dropped below the upper control limit 
(UCL = 12% for the second quarter of 1992) for three or four quarters, the ORNL NPR QAM 
would have recommended that the goal for compliance to the management system be changed 
from 5 to 2% or 3% (i.e.. pd). This would have driven the O W L  NPR Project on the path of 
continuous improvement. 
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Fig. 6. Second quarter 1992 (u) surveillance data and (b) statistical process control chart. 
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4. CONCLUSIONS AND RECOMMENDATIONS 

The plotting of the percent UNSAT statistics from audit results proved to be a valuable metric 
that communicated to managers the degree of implementation that the documented management 
system had obtained. Management could no longer assume that audit findings from its customer 
(i.e., DOE) were insignificant, isolated events. The percent UNSAT from audit results plotted on 
an SPC P chart provided an excellent means to monitor continuous improvement, and the Quality 
Improvement Committee proved to be effective in involving management in quality improvement 
as well as in identifying improvements that would be practical when implemented. The SPC 
metric for management systems is therefore recommended as a management indicator to drive 
continuous improvement. 

. 
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Appendix A 

NEW PRODUCTION REACTOR ORGANIZATION 
AT OAK RIDGE NATIONAL LABORATORY 





. 

- - - MHTGR FUEL - 
COST ANALYSIS PERFORMANCE TASK 
TASK MANAGER MANAGER 

CIPAL IMIESTIGATOR(S) L PRINCIPAL 
INVESTIGATOR(S) 

1 

ORNL-DWG 95M-10023 

- MHTGR FISSION 
PRODUCTS TASK 

-PRINCIPAL INVESTIGATORS(S) 

? 
W 

DIVISION DIRECTOR PROGRAMS MANAGER DlVlSlON DIRECTOR 
I 

I --un CVCTC'LI ninn n i i a i  I- 1 
NPR PROJECT DIRECTOR AIRANCE ntlruiw VlVlL ,"  

---3 RECORDS MANAGEMENT 
SYSTEM CORDINATOR I NPI 

I 1 

I PRINCIPAL INVESTIGATOR(S) 

MHTGR GRAPHITES 

PRINCIPAL 
INMSTIGATOR(S) 

MATERIALS TASK 

PRINCIPAL 
INMSTI GATOR( S) 

Fig. A.1. New Production Reactor organization at Oak Ridge National Laboratory. 
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Appendix B 

. 

NEW PRODUCTION REACTOR 
STANDARD PRACTICE PROCEDURES 





E SPI’# 

1.1 

1.2 

I .3  

2. I 

~ 

TITLE 

Organiwtion 

NPR Project Work Scope and 
Activities 

Stop WorkiRcstart Authority 

Quality Program Policy 

PURPOSE 

This administrative pr&cdure describes the functional organization of the 
Oak Ridge National Laboratory (ORNL) New Production Reactor (NPR) 
Project and defines the responsibilities of its project office. Quality 
Assurance, and revisions performing NPR work. 

The primary NPR mission at ORNL is to conduct developmental activities. 
ORNL has been assigned responsibilities for developing confirmatory data 
(specifically experimental data. analytical data. and assessment and evaluation 
data) for future use by the DOE-NP Program. 

This Standard Practice Procedure provides the information. description. and 
instrunions to ensure control of NPR Project worffactivities through 
organizational delegation of authority and responsibility to achieve overall 
mission success while complying with the stipulations of the DOE-NPR 
quality assurance requirements. 

To define and establish a mechanism for NPR Prcject management and 
Quality Department personnel to stop unsatisfactory work based on severity 
or repetition of significant conditions adverse to quality that jeopardize the 
ORNL NPR Project mission, imperil human health or safety. or insult the 
cnvironment. Requirements identified herein are in addition to those 
established in Environmental. Safety. and Health Compliance and in ORNL 
quality assurance documents. 

Vote: The Environmental Safety and Health Compliance (ESHC) Department 
xnonnel also have stop work authority under their charter. 

h i s  administrative procedure defined the Quality Assurance Policy 
lelineated by ORNL Quality Assurance Department and the NPR Project 
nanagement. 

SCOPE 

This procedure contains information concerning: 
( I )  the organization of the ORNL NPR Project; 
(2) the responsibility. accountability. and authority of the project 

(3) the responsibility. accountability. and authority of the NPR 

(4) the responsibility. accountability. and authority of Division 

(5) the responsibility. accountability, and authority or the ORNL 

onice; 

QAS; 

QASs; and 

Divisions performing the NPR tasks. 

This Standard Practice Procedure is applicable to activities 
funded by or for the ORNL NPR Project office. 

This procedure applies to all work activities that affect the 
quality of products or services resulting from ORNL NPR 
Project activities. 

lhis policy applies to all ORNL organizations performing NPR- 
bnded or -directed work. 



NPR 
SPY# 

2.2 
- 

2.4 

2.5 

2.6 

2.7 

2.8 

2.9 

3. I 

TITLE 

Work Planning 

Control of Computer Software 

Management Assessmenu 

Readiness Review 

DRNL NPR Project Surveillance 

NPR Projecl Commitment Tracking 
System 

Indoctrination and Training 

ksign Control 

PURPOSE 

The purpose of this Standard Practice Procedure is to prescnbe the minimum 
contents of development plans and the controls required for activities that 
implement h e  development plans. 

To establish the procedure for controlling computer software used for 
confirmatory development activities for the ORNL NPR Project. 

To provide the policy and procedure for conducting management assessments 
of the ORNL NPR Project. 

This Standard Practice Procedure provides instructions for performing ORNL 
NPR Project readiness reviews. It provides the methodology for verifying and 
ensuring that all necessary activities and actions have been completed prior to 
schcdulcd or planned activities that could affect: 

- quality of operations. data. and other results; 
- environment, safety. or health of workers or the public; or 
- ORNL NPR Proiect mission success. 

To establish the procedurr for performing surveillances within the ORNL 
NPR Project. 

To establish h e  procedure lor the ORNL Project NPR Commitment Tracking 
S y s I e m . 

I’o establish he policy. requirements. and rcsponsibilitics for ORNL NPR 
lraining for activities that may affect NPR Project quality. 

ro establish the procedure for controlling the design of new and modified test 
maratus and equipment used lo SUDDOR ORNL NPR Project work. 

SCOPE 

This Standard Practice Procedure applies to all ORNL NPR 
Project activities and all personnel engaged in the development 
activities. 

This procedure is applicable lo computer sonware used in the 
ORNL NPR Proiect. 

This procedure applies to all ORNL NPR Project work. 

This Standard Practice Procedure is applicable to activities 
funded by, or under the cognizance of. the NPR Project office. 

This procedure is applicable to all ORNL NPR Project 
participants. 

This procedure is applicable for the tracking of ORNL NPR 
Project management commitments. aclion items. and corrective 
actions &e., QA. safety. and environmental). 

~~ 

This procedure applies lo all personnel performing work for the 
ORNL NPR Project office. 

This procedure applies to all ORNL organizations performing 
DRNL NPR Project work. 



PURPOSE 

To establish the procedure for controlling documents for purchased items or 
services through the Energy Systems Procurement Division. 

SPP# NPR I TITLE SCOPE 

T h i s  procedure applies to all ORNL organizations pcrrorming 
ORNL NPR Project work. 

4. I 1 Procurement Document Control 

5.1 Instructions. Procedures. and 
Drawings 

I t  i s  the policy of the ORNL NPR Project that confirmatory development 
activities shall be prescribed by, and performed in accordance with. 
documented instructions. procedures. or drawings of a type appropriate to the 
circumstances. 

To establish the procedure for preparation. review. approval. and revisions 10 
procedures and documents used to controVspecify NPR Project work. 

To establish a methodology for the identification and control of internal 
documents used to perform work activities within the NPR Project lo  ensure 
they are complete. updated. and are distributed to the work location. 

T h i s  procedure i s  applicable to a l l  confirmatory developmcni 
activities in the ORNL NPR Project. 

I1 i s  the policy of the ORNL NPR Project office that all 
activities including administration, confirmatory analysis. and 
testing shall be performed in accordance with approved written 
procedures. This procedure outlines the approach lo the 
development of ORNL NPR Project procedures and documents. 

This  procedure applies to those types of documents identified by 
the NPR Project as requiring controlled status for operation of 
the project. Documents and revisions lo documents generated 
internally are subject to this procedure. Externally generated, 
controlled documents are addressed in NPR SPP 6.5 (to be 

' 

7.1 1 Control of Purchased Items and 
Services 

6. I 

7.2 I Receipt Inspection 

Preparation. Review, Approval, and 
Revisions of Procedures and 
Documents 

I I. I 1 Test Package Control 

6.2 Internally Controlled Documenls 

To establish the pmcedure for procuring items and services through the 
Energy Systems Procurement Division. 

To establish the procedure for performing receipt inspection of items used in 
the ORNL NPR Project. 

To establish the program for controlling technical documents and procedures 
(test packages) used in the ORNL NPR Project lo colleci developmental and 
confirmatory data for contributing to design development. These technical 
documents and the results of testing will be compiled as "test packages" at 
the conclusion or test activities. 

T h i s  procedure applies to all ORNL organizations performing 
ORNL NPR Project work. 

This procedure applies to all ORNL organizations performing 
ORNL NPR Project work. 

T h i s  procedure applies to a l l  organizations performing ORNL 
NPR Project tests. 



TITLE I 
Maintenance of Technical 
Notebooks and other Test Records 

PURPOSE I SCOPE 
~~ 

To establish the procedure for maintenance of technical notebooks and other 
test records used for recording test data for the ORNL NPR Project. 

This  procedure applies to all activities performed for the ORNL 
NPR Project. 

11.3 

To establish the procedure for controlling measuring and test quipment 
within the ORNL NPR Project. 

To establish the procedure for handling. storage. cleaning, packaging, 
ShiDDinR. and Dreservation of items for the ORNL NPR Project. 

This  procedure i s  applicable to all ORNL NPR Project 
participants. 

This  procedure applies to all ORNL organizations performing 
ORNL NPR Project work. 

1:: 1 1 Control of Measuring and Test 
Equipment 

Handling. Storage, and Shipping 

1 16.2 Corrective Action 

Trending of Quality Information 

I ORNL NPR Project. I participants. 
(1 15.1 I Control of Nonconforming Items To establish the procedure for controlling nonconforming items within the This  procedure i s  applicable to all ORNL NPR Project 

To establish the procedure or identifying. tracking. and verification of 
corrective actions identified for the ORNL NPR Project. 

To establish the procedure for trending quality information from audit reports, 
surveillance reports. nonconformance reports. corrective action. status reports. 
and other related documents for the ORNL NPR Project. 

This procedure applies to all ORNL organizations performing 
ORNL NPR Project work. 

Th is  procedure applies to a l l  the activities performed for the 
ORNL NPR Project. 

To establish the procedure for reporting Occurrences that affect quality of This procedure applies to all ORNL organizations performing I planned or actual NPR work. I NPR work. 
(1 16.1 1 Occurrence Report System 

18.1 Audits 

16.3 

17.1 NPR Records Management System To establish the procedure for storage. indexing. and retrieval of identified 
NPR Project records. 

To establish procedures for audits within the ORNL NPR Project. 

This  procedure is applicable for all documents or records 
developed for. or used by, the ORNL NPR Project. Additionally. 
this procedure addresses receipt, indexing. filing. and storage of 
records submitted to the ORNL NPR Records Management 
System Document Control Center. 

This  procedure i s  applicable to all confirmatory development 
activities in the ORNL NPR Pmiect. 
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Appendix C 

TYPICAL CHECKLIST 





REQUIREMENTS 

I 

2. 

3. 

4. 

5. 

6. 

7. 

Does the pladprogram reference DOE Order 5820.2A. DOE Order 
5700.6C. ASME NQA- I .  and other appropriate standards such as 
ASQC E-4? (NVO-325, Appendix C, Policy) 

Does the planlpmgram indicate the elements o f  DOE Order 5700.C 
and ASME NQA- I  that are applicable and give justification for those 
elements that are not considered applicable? (NVO-325. Appendix C. 
Policy) 

Docs the planlprogram provide provisions for quality control hold 
points to be monitored by waste management staff to ensure that 
program quality has been satisfactorily accomplished? (NVO-325. 
Appendix C. Introduction) 

Does the plan.program identify other standards for inspection, 
sampling, and testing? (NVO-325. Appendix C. Introduction) 

Does the planlprogram contain an organizational chart that shows the 
organizations that generate, characterize, package, ship, inspect. 
conduct surveillances and audits, perform support functions such as 
procurement, calibration, document control, laboratory services 
including data validation, RCRA oversight, training, and any other 
applicable function? (NVO-325. Appendix C. paragraph 1) 

Does the planlprogram organization chart show the independence of 
the Waste Certification Officer (WCO) and Package Certifier and 
identify by dotted line direct access to the facility manager? 
(NVO-325, Appendix C. paragraph I )  

Does the pladprogram provide descriptive paragraphs for each 
organizational unit shown on the organizational chart? (NVO-325. 
Appendix C. paragraph I )  

FINDING( S)/OBSERVATIONS SAT/ 
UNSAT 

CAUSE 
CODE' 



n 
b 

REQUIREMENTS II 
8. Does the pladprogram describe the organizational structure. functional 

responsibilities, levels of authority. and interfaces for those managing, 
performing, and assessing adequacy of work? (DOE Order 5700.6C. 
paragraph Y.b.( I).(a) and ASME NQA-I, Basic Requirement # I )  

9. Does the pladprogram describe the management system. including 
planning. scheduling. and cost control consideration? (DOE Order 
5700.6c. paragraph9.b.( I).(a)) II 

IO. Does the pladprogram describe the process for control of 
nonconforming items? (ASME NQA-I. Supplement IS-I, 
paragraph 2.3) 

I I .  Where more than one organization is involved in the execution of 
activities. does the pladprogram describe the responsibilities and 
authority o f  each organization? (ASME NQA- I, Supplement 1s- I ,  
paragraph 3. I )  

12. Does the planlprogram defined internal and external interfaces? 
(ASME NQA-I.  Supplement IS-I, paragraph 3.2) 

13. Does the planlprogram give persons or organizations responsible for 
verifying that activities affecting quality have been correctly performed 
sufficient authority. access to work, and organizational freedom? 
(ASME NQA-I.  Basic Requirement # I )  

14. Does the pladprogram reference the Energy Systems Policies, 
Standards, and Procedures where appropriate and deal specifically with 
activities unique to the waste management program? (NVO-325, 
Appendix C. paragraph 2) 

FINDING( SyOBSERVATlONS SAT/ 
UNSAT 

CAUSE 
CODE" 

, 



REQUIREMENTS 

IS. Does the planlprogram describe how personnel wil l be trained and 
qualified to ensure they are capable o f  performing their assigned work 
and how personnel wil l be continuously trained to ensure that job 
proficiency is maintained? (NVO-325, Appendix C. paragraph 19; 
DOE Order 5700.6C, paragraph 9.b.( l).(b); and ASME NQA-I. Basic 
Requirement #2 & Supplements 2s-4) 

16. Does the pladprogram describe how inspection and test personnel wi l l  
be qualified? (ASME NQA-I. Supplement 2s-I) 

17. Does. the planlprogram describe how quality assurance audit personnel 
wi l l  be qualified? (ASME NQA-I,  Supplement 2s-3) 

18. Does the planlprogram describe how quality problems wi l l  be detected 
and prevented to ensure quality improvement? (DOE Order 5700.6C, 
paragraph g.b.(l).(c)) . 

19. Does the planlprogram describe design controls for facilities designed 
and constructed to satisfy waste certification criteria? (NVO-325 
Appendix C, paragraph 3; ASME NQA-I, Basic Requirement #3 & 
Supplement 3s-I) 

20. Does the pladprogram describe the procurement process for items and 
services critical to the waste certification program? (NVO-325. 
Appendix C. paragraph 4; DOE Order 5700.6C, paragraph 9.b.(Z).(c); 
and ASME NQA-I, Basic Requirement #4 & Supplement 4s-I)  

FINDING(S)/OBSERVAllONS SAT/ 
UNSAT 

CAUSE 
CODE" 



REQUIREMENTS I1 
21. Docs the pladprogram describe the instructions, procedures, or other 

appropriate means that control work processes critical to the waste 
certification program? (NVO-325. Appendix C. paragraph 5;  DOE 
Order 5700.6C. paragraph 9.b.(2).(a); and ASME NQA-I. Basic 
Requirement #5)  

22. Does the planlprogram describe the system which controls 
authorization. preparation, review and approval, distribution. recall. and 
update of documents important to waste certification? (NVO-325. 
Appendix C, paragraph 6; DOE Order 5700.C. paragraph g.b.(I).(d); 
and ASME NQA-I, Basic Requirement #6 & Supplement 6s-I) 

23. Does the pladprogram describe the process for control of purchased 
items and services? (NVO-325. Appendix C. paragraph 7; DOE Order 
5700.6C. paragraph 9.b.(2).(c); and ASME NQA-I, Basic Requirement 
#7 & Supplement 7s- I )  

24. Does the planlprogram describe the process for control of material, 
parts, and components important to the waste certification processes? 
(NVO-325, Appendix C, paragraph 8; DOE Order 5700.C. paragraph 
9.b.(2).(a); and ASME NQA-I, Basic Requirement #8 & Supplement 
8s-1) 

25. Does the planlprogram provide controls or verification steps for 
processes or series of activities important to waste certification? 
(NVO-325. Appendix C, paragraph 9; DOE Order 5700.6C, paragraph 
9.b.(2).(a); and ASME NQA-I. Basic Requirement #9 & 
Supplement 9s- I ) 

26. Does the planlprogram describe the inspection process? (NVO-325. 
Appendix C, paragraph IO DOE Order 5700.6(3, paragraph 9.b.(2).(d); 
and ASME NQA-I. Basic Requirement # I O  & Supplement 10s-I) 

FINDING(S)/OBSERVATIONS SAT1 
UNSAT 

CAUSE 
CODE" 

.. 



. b a 

' REQUIREMENTS 
-~~ ~~ ~~ ~ ~ 

27 Does the pldprogram describe how tests that verify conformance to 
specified requirements wil l  be planned and executed? (NVO-325. 
Appendix C, paragraph I I. DOE Order 5700 6C. paragraph 9 h (2) (d); 
and ASME NQA-I.  Basic Requirement # I  I & Supplements I IS-I & 
I I s-2) 

28. Does the pladprogram describe the process for control of  measuring 
and test equipment? (NVO-325. Appendix C, paragraph 12; DOE 
Order 5700.6C. paragraph 9.b.(2).(d); and ASME NQA-I. Basic 
Rcquircment # I2  & Supplement 12s-I) 

29. Does the planlprogram describe the process for handling, storage, and 
shipping of wastes? (NVO-325. Appendix C. paragraph 13; DOE Order 
5700.6(3, paragraph 9.b.(2).(a); and ASME NQA-I , Basic Requirement 
# I3  & Supplement 13s-I) 

30. Does the planlprogram describe the process for controlling inspection. 
test. and operational slatus? (NVO-325, Appendix C. paragraph 14; and 
ASME NQA-I. Basic Requirement #14) 

31. Does the planlprogram describe the process for controlling 
nonconforming items? (NVO-325. Appendix C. paragraph 15; DOE 
Order 5700.6C, paragraph g.b.(I).(c); and ASME NQA-I. Basic 
Requirement #I5 & Supplement 15s-I) 

32. Does the planlprogram describe the corrective action process? 
(NVO-325. Appendix C. paragraph 16; DOE Order 5700.6C. paragraph 
9.b4 I)&); and ASME NQA-I. Basic Requirement #16) 

SAT/ 
UNSAT 

CAUSE 
CODE' 



II REQUIREMENTS I 
33. Does the pladprogram describe the process for maintaining records 

that demonstrate compliance with waste cenification criteria? 
(NVO-325. Appendix C. paragraph 17; DOE Order 5700.6C. paragraph 
9.b.(l).(d); and ASME NQA-I. Basic Requirement #I7 & 
Supplement 17s- I) 

34. Does the pladprogram describe the audit and surveillance process that 
verifies compliance with all aspects of the waste management 
program? (NVO-325. Appendix C. paragraph 18; DOE Order 57OO.K. 
paragraph 9.b.(3).(b); and ASME NQA-I. Basic Requirement #I8  & 
Supplement 18s-1) 

35. Does the planlprogram describe the management assessment process? 
(DOE Order 5700.6C. paragraph 9.b.(3).(a)) 

FINDING(S)/OBSERVATIONS SAT/ I CAUSE 

‘If UNSAT. cause code is from Energy Systems Action Management System (ESAMS) Cause Code Entries. ORNL SPP X-QA-3, Oct. 30. 1992. Appendix 4. 
Tahle 1.3. 
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Appendix D 

TYPICAL COMPLETED CHECKLIST 





L b I . i 

REQUIREMENTS 

I. Does the pladprogram reference DOE Order 5820.2A. DOE Order 
5700.6C. ASME NQA- I ,  and other appropriate standards such as 
ASQC E-4? (NVO-325. Appendix C. Policy) 

2. Does the pladprogram indicate the elements o f  DOE Order 5700.C 
and ASME NQA- I  that are applicable and give justification for those 
elements that are not considered applicable? (NVO-325. Appendix C. 
Policy) 

3. Does the pladprogram provide provisions for quality control hold 
points to be monitored by waste management staff to ensure that 
program quality has been satisfactorily accomplished? (NVO-325. 
Appendix C. Introduction) 

4. Does the pladprogram identify other standards for inspection, 
sampling, and testing? (NVO-325, Appendix C. Introduction) 

5. Does the planlprogram contain an organizational chart that shows the 
organizations that generate, characterize, package, ship, inspect. 
conduct surveillances and audits, perform support functions such as 
procurement. calibration, document control. laboratory services 
including data validation, RCRA oversight, training, and any other 
applicable function? 
(NVO-325, Appendix C. paragraph I) 

6. Does the pladprogram organization chart show the independence of  
the Waste Certification Officer (WCO) and Package Certifier and 
identify by dotted line direct access to the facility manager? 
(NVO-325. Appendix C, paragraph I )  

7. Does the pladprogram provide descriptive paragraphs for each 
organizational unit show on the organizational chart? 
(NVO-325. Appendix C, paragraph I )  

FINDING(S)/OBSERVA'TlONS 

Pladprogram does not reference DOE Order 5820.2A. DOE 
Order 5700.6C. ASME NQA-I,  and othcr appropriate 
standards. 

b 

Not addressed. 

The pladprogram identities other standards for sampling 
and testing i n  the QA Plan, paragraph 4.1, "Methodologies." 

Vot applicable for an analytic laboratory. 

Ihe pldprogram provides job descriptions for the senior 
nanagers but not for each organization unit shown. 

SAT1 
UNSAT 

UNSAT 

UNSAT 

UNSAT 

SAT 

SAT 

NIA 

UNSAT 

CAUSE 
CODE" 

2A 

2A 

2A 

2A 



REQUIREMENTS 

8. Does the pladprogram describe the organizational structure. functional 
responsibilities. levels of authority. and interfaces for those managing, 
performing. and assessing adequacy of work? 
(DOE Order 5700.6C, paragraph g.b.(I).(a) and ASME NQA-I. Basic 
Requirement # I )  

9. Does the pladprogram describe the management system. including 
planning, scheduling, and cost control consideration? 
(DOE Order 5700.6C, paragraph 9.b.(l).(a)) 

IO. Does the pladprogram describe the process for control of 
nonconforming items? 
(ASME NQA-I. Supplement IS-I, paragraph 2.3) 

I I .  Where more than one organization is involved in the execution of 
activities. does the pladprogram describe the responsibilities and 
authority of each organization? 
(ASME NQA-I. Supplement IS-I, paragraph 3.1) 

12. Does the pladprogram defined internal and external interfaces? 
(ASME NQA-I. Supplement 1s-I. paragraph 3.2) 

13. Does the pladprogram give persons or organizations responsible for 
verifying that activities affecting quality have been correctly performed 
sufficient authority, access to work, and organizational freedom? 
(ASME NQA-I. Basic Requirement #I )  

14. Does the pldprogram reference the Energy Systems Policies, 
Standards, and Procedures where appropriate and deal specifically with 
activities unique to the waste management program? 
(NVO-325. Appendix C. paragraph 2) 

FINDING(S)/OBSERVATIONS 

Not addressed 

Not addressed. 

Not addressed. 

Not addressed. 

Not addressed. 

Not addressed. 

Not applicable for a support contractor as long as the 
flowdown of requirements is accomplished as discussed in 
#2 above. 

SAT1 
UNSAT 

UNSAT 

UNSAT 

UNSAT 

UNSAT 

UNSAT 

UNSAT 

NIA 

CAUSE 
CODE" 

2A 

2A 

2A 

2A 

2A 

2A 

J 
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P 
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. REQUIREMENTS II 
15. Does the piadprogram describe how personnel wi l l  be trained and 

qualified to ensure they are capable of  performing their assigned work 
and how personnel wil l be continuously trained to ensure that job 
proficiency i s  maintained? 
(NVO-325. Appendix C. paragraph 19; DOE Order 5700.6C. paragraph 
9.b.( l).(b); and ASME NQA-I. Basic Requirement #2 & 
Supplements 2s-4) 

16. Does the pladprogram describe how inspection and test personnel wi l l  
be qualified? 
(ASME NQA-I. Supplement 2s-I) 

17. Does the pladprogram describe how quality assurance audit personnel 
wil l be qualified? 
(ASME NQA-I, Supplement 2s-3) 

18. Does the planlprograrn describe how quality problems wil l be detected 
and prevented to ensure quality improvement? 
(DOE Order 5700.6C. paragraph 9.b.(l).(c)) 

19. Does the pladprogram describe design controls for facilities designed 
and constructed l o  satisfy waste certification criteria? 
(NVO-325 Appendix C. paragraph 3; ASME NQA-I. Basic 
Requirement #3 & Supplement 3s-I) 

20. Does the pladprogram describe the procurement process for items and 
services critical to the waste certification program? 
(NVO-325, Appendix C. paragraph 4; DOE Order 5700.6(3, paragraph 
9.b.(2).(c); and ASME NQA-I. Basic Requirement #4 & 
Supplement 4s-I)  

FINDING(S)/OBSERVATIONS 

Not addressed. 

Not addressed. 

Addressed in procedure GL 1520. 

Addressed in procedures GL-1601. 1602. and 1605: 

Not applicable for an analytic laboratory. 

Not addressed. 

SAW 
UNSAT 

UNSAT 

UNSAT 

SAT 

SAT 

NIA 

UNSAT 

CAUSE 
CODE" 

2A 

2A 

!A 



REQUIREMENTS It 
21. Does the pladprogram describe the instructions, procedures, or othcr 

appropriate means that control work processes critical to the waste 
certification program? 
(NVO-325. Appendix C. paragraph 5; DOE Order 5700.K. paragraph 
9.b.(2).(a); and ASME NQA-I, Basic Requirement #5)  

22. Does the pladprogram describe the system which controls 
authorization. preparation, review and approval, distribution. recall, and 
update o f  documents important to waste certification? 
(NVO-325. Appendix C, paragraph 6; DOE Order 5700.K. paragraph 
9,b.(l).(d); and ASME NQA-I, Basic Requirement #6 & 
Supplement 6s- I ) 

23. Does the pladprogram describe the process for control o f  purchased 
items and services? 
(NVO-325. Appendix C. paragraph 7; DOE Order 5700.K. paragraph 
9.b.(2).(c); and ASME NQA-I, Basic Requirement #7 & 
Supplement 7s- I )  

24. Does the pladprogram describe the process for control o f  material, 
parts, and components important to the waste certification processes? 
(NVO-325. Appendix C. paragraph 8; DOE Order 5700.6C. paragraph 
9.b.(2).(a); and ASME NQA-I,  Basic Requirement #8 & 
Supplement 8s- I )  

25. Does the pladprogram provide controls or verification steps for 
processes or series of activities important to waste certification? 
(NVO-325. Appendix C. paragraph 9; DOE Order 5700.6(3, paragraph 
9.b.(2).(a); and ASME NQA-I. Basic Requirement #9 & 
Supplement 9s- I ) 

26. Does the pladprogram describe the inspection process? 
(NVO-325, Appendix C, paragraph IO; DOE Order 5700.6C. paragraph 
9.b.(2).(d); and ASME NQA-I, Basic Requirement #IO & 
Sumlement 10s- I 

FINDING( S)/OBSERVATIONS 

d 

Addressed in procedure GL-1500-A. 

Not addressed. 

e 

Not addressed. 

Vot applicable for an analytic laboratory. 

SAW 
UNSAT 

UNSAT 

SAT 

UNSAT 

SAT 

JNSAT 

UA 

CAUSE 
CODE" 

2A 

2A 

1A 
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REQUIREMENTS 

27. Does the pladprogram describe how tests that verify conformance to 
specified requirements wil l be planned and executed'? 
(NVO-325. Appendix C. paragraph I I ;  DOE Order 5700.6C. paragraph 
9.b.(2).(d); and ASME NQA-I, Basic Requirement # I  I & Supplements 
11s-l & 11s-2) 

' 

28. Does the pladprogram describe the process for control of measuring 
and test equipment? 
(NVO-325, Appendix C. paragraph 12; DOE Order 5700.66, paragraph 
9.b.(2).(d); and ASME NQA-I, Basic Requirement # I2  & 
Supplement 12s-I) 

29. Does the planlprogram describe the process for handling, storage, and 
shipping of wastes? 
(NVO-325. Appendix C, paragraph 13; DOE Order 5700.6C. paragraph 
9.b.(2).(a); and ASME NQA-I. Basic Requirement # I3  & 
Supplement 13s- I) 

30. Does the planlprogram describe the process for controlling inspection. 
test, and operational status? 
(NVO-325. Appendix C, paragraph 14; and ASME NQA-I. Basic 
Requirement #14) 

31. Does the planlprogram describe the process for controlling 
nonconforming items? 
(NVO-325, Appendix C. paragraph 15; DOE Order 5700.6(3, paragraph 
g.b.(I).(c); and ASME NQA-I, Basic Requirement #I5 & 
Supplement 15s- I )  

32. Does the pladprogram describe the corrective action process? 
(NVO-325. Appendix C, paragraph 16; W E  Order 5700.6C. paragraph 
9.b.( I)&); and ASME NQA-I, Basic Requirement #16) 

FINDING(S)/OBSERVATIONS 

Not addressed. 

Address in the QA Plan, Sect. 7.0 on Sample Custody. 

Not applicable for an analytical laboratory. 

Not addressed. 

4ddressed in the QA Plan, Sect. 13.0. 

SAT/ 
UNSAT 

UNSAT 

UNSAT 

SAT 

NIA 

UNSAT 

;AT 

CAUSE 
CODE" 

2A 

2A 

2A 
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Prepared by: T. B. Powell 

Surveillance 
Identification No. 

OWL-NPR-SURV-1-92-0018 

ORNL-NPR-SURV-1-92-00 19 

ORNL-NPR-SURV-1-92-0020 

ORNL-NPR-SURV-1-92-0002 1 

F w 
ORNL-NPR-SURV-1-92-0017 

ORNL-NPR-SURV-1-92-0022 

ORNL-NPR-SURV-1-92-0023 

Quarter beginning: July 1, 1992 

Concur: T. B. Powell 
Project QAS 

Activity Description 

Readiness Review of Graphite 
Multiaxial Testing 

Maintenance of NPR 
Controlled Manuals 

Maintenance of Technical 
Notebooks and Test Records 

NPR Procedure Review, Approval, 
Revision, and Distribution Process 

Work Planning 

Conduct of NRP-1 and NPR-2 Post 
Irradiation Examination (PIE) 

Conduct of Graphite Mechanical 
and Thermal Properties Tests 

Surveillant 

J. Thompson 
T. B. Powell 

C. F. Walden 
T. B. Powell 

D. L. Moses 
W. I. Dothard 

M. J. Kania 
T. B. Powell 

P. L. Rittenhouse 
W.I.Dothard , 

F. J. Homan 
W. I. Dothard 

W. A. Gabbard 
T. B. Powell 

Approved: D. L. Moses 
Project Director 
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September 7, 1992 

September 14, 1992 
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