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SUMMARY OF DIRECT TESTIMONY OF DR. WILLIAM H.
BLEUEL ON CONTENTION 1 (THE REINSPECTION PROGRAM)

I. Dr. William H. Bleuel, Ph.D., has twenty-five years
of business experience in design assurance (which includes both
reliability engineering and maintainability engineering) and
quality assurance. His experience has been in a range of indus-
tries including aerospace, defense, computers, control systems and
business equipment. He holds academic degrees in reliability en-
gineering, statistics and electrical engineering, and has taught
production management, including quality assurance and quality
control, at the university level,

IT. The purpose of his testimony is to suggest that the
Byron Reinspection Program does not provide reasonable assurance that
the plant will be operated safely, for three principal reasons:

1. Edison's failure to perform a failure
modes and effects analysis.

2. Edison's failure to define clearly at the
outset the criteria for evaluation of safety significance
of discrepancies found during the program, or, failing that,
to retain an independent firm to conduct an after-the-fact
evaluation.

3. Edison's assumption that inspectors would
perform least well during their initial three months is
inconsistent with his business experience.

ITI. A failure modes and effects analysis is a tool of
reliability engineering. By identifying potential hardware failures
with the greatest like%ihood of causing serious safety problems,
such an analysis enables one to focus resources (inspectors, en-
gineering analysis, managerial attention) on the most safety
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significant components and subsystems. It also both permits and
demands the application of stricter standards (such as reliability

requirements) to the most safety significant failure modes. Finally,

it focuses on the system, rather than on individual components in
isolation, and requires caleulation of statistical religbilities
for the system rather than by individual attribute.

IV. In Dr. Bieuel's opinion, without performing a failure
modes and effects analysis, one cannot have reasonable assurance
that adequate reliability of Byron and its associated safety re-
quirements can be achieved.

V. In Dr. Bleuel's opinion, the oiten highly judgmental
criteria and methods used by Sargent & Lundy to evaluate discrepan-
cies should not be considered as a reliable basis for adjudging
safety significance, because they were not clearly defined at the
outset. In his experience, if not so definec, applicable criteria
can generally be defined during the course of evaluation to guaran-
tee success, especially in a highly judgmental context. This basic
tenet of quality assurance requires no inference of bad faith.

VI. When the criteria are not clearly defined at the out-
set, an acceptable alternative is to have the evaluation conducted
by an independent entity with no economic or institutional stake in
the outcome. Sargent & Lundy is not such an entity with respect to
the Byron Reinspection Program.

VII. Edison's assumption that inspectors would per form
least well during their initial three months is inconsistent with
his business experience, especially for attributes which the in-
spector did not inspect during the first three months.

VIII. Dr. Bleuel also has concerns relating to the use
of PTL for overinspections and to the exclusion of certain in-
adequately documented welds from the Reinspection Program.
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DIRECT TESTIMONY OF DR. WILLIAM H. BLEUEL
ON CONTENTION 1 (THE REINSPECTION PROGRAM)

Q.1. Please state your name, business address
and your current position.

A.l. T am Dr. William H. Bleuel, Ph.D. I am a partner
in Zarkov & Gordon, 5400 Newport Drive No. 2, Rolling Meadows,
Illinois. Our firm provides a range of services to the computer
industry, including assistance in developing hardware service
plans and strategies as well as direct provision of hardware
service.

Q.2. Please describe your professional background
and expertise.

A.2. My doctoral thesis was in the field of reliability en-

gineering for repairable complex systems. I also hold a

Master's degree in statistics and a Bachelor's degree in elec-

trical engineering. I have twenty-five years of business
experience in design assurance and quality assurance in the

fields of aerospace, defense, computers, control systems and




business equipment. From 1959-1961, as a design instrument
engineer for Aerojet General, 1 designed instrumentation systems
for low thrust engines for deep space applications. From 1961-
1964, 1 worked in quality control for the Endevco Corporation,
which manufactured vibration measurement systems for the
Surveyor satellite that made the first soft landing on the
moon. From 1964 through 1970, as an engineer for Ceneral
Dynamics working under coatract with the U.S. Department of
Defense, I worked on design assurance, including reliability
engineering, for military communications systems. Since 1970
my experience has been in the fields of computers, control
systems and business equipment. 1 am co-author of the book

Service Management, the first definitive work on the subject,

and author of the American Management Association monograph,

"Service Planning." I have won various awards for applications

of management science in the fields of reliability engineering
and maintainability engineering. My resume is attached to

this testimony.

Q.3. Do you have any experience with nuclear
power plants?

A.3. No.

Q.4. Does your expertise have any bearing on
questions of quality assurance and quality
control at a nuclear power plant?

A.4. Yes. My extensive practical experience ‘n design

assurance (which includes both reliability engineering and




maintainability engineering) and quality assurance has been

in a variety of business contexts. It has included experience
in matters of critical satety significance, such as work for

the Defense Department on military communications. My work

has also called for practical business application of such
statistical tools as Military Standard 105D. As Assistant Quality
Control Manager for Endevco, among other activities, I wrote
standards for welding. My business experience, as well as my
academic training, has given me an understanding of the tools
and principles of design assurance and quality assurance, which
can be applied to any particular business or industry, including

the nuclear power industry.

Q.5. What is the purpose of your testimony?

A.5. The purpose of my testimony is to suggest that
the Byron Reinspection Program, as structured and implemented,
does not provide adequate assurance that the plant will be

operated safely.

Q.6. Why do you hold that opinion?

A.6. There are three principal reasons, discussed below
in my testimony. First, Edison failed to employ a failure
modes and effects analysis, which is a tool of reliability

engineering, in formulating and implementing the program.



Second, in its engineering evaluation of discrepancies, Edison
failed to define exactly at the ocutset what would be the
criteria for determining failure, or, in the alternative,

to retain an independent firm with no direct economic or
institutional stake in the outcome to perform an after-the-fact
reliability assessment. Sargent and Lundy, an engineering
firm directly and extensively involved in Byron, was asked,
after the program was already underway, to analyze the safety
significance of the discrepancies detected in the program.

That analysis was highly judgmental, and was not conducted
according to predetermined, clearly stated criteria for success
or failure. Third, the program's assumption that inspectors
would perform least well during their initial three months is

inconsistent with my experience.

Q.7. What is the basis for your opinion?

A.7. My opinion is based on the application of my
training and practical business experience in the tools and
principles of design assurance and quality assurance to the
particular case of the Byron Reinspection Program. To familiarize
myself with that program, I have read the Reinspection Program
Report of February, 1984; the June, 1984 Supplemental Report;
the direct testimony of Edison witnesses Laney, Hansel and

Singh; and some related materials.



Q.8. What is failure modes and effects
analysis?

A.8. Failure modes and effects analysis is a tool of
reliability engincering. Essentially it entails three steps:
first, identifying each of the possible ways (modes) in which
a system could fail; second, analysing the effects of each such
failure mode; and third, categorizing the failure modes
according to their effects. For example, they may be critical
(e.g., pose a threat of death due to excessive radiation); major
(e.g., pose a threat of temporary plant shutdown with atter.dant
economic costs); or minor (e.g., cosmetic).

For purposes of conceptual illustration, one
common device is to depict a "fault tree" for the system in

question. By graphically representing each of the identified

failure modes, the fault tree assists one to analyze the
ultimate effect of any one failure mode (fault) on the

entire system.

The importance of failure modes and effects
analysis is that it enables the analyst to focus, not on
individual items viewed in isolation, but on the item in
the context of the system as a whole, based on thorough
understanding of its systemic interactions and their relative

importance.

The practical value of failure modes and effects



analysis is, first, rhat it enables one to focus resources
(inspectors, engineering analysis, managerial attention)
on the critical failure modes (taking into account both
their criticality and their likelihood). Second, it both permits
and demands the application of stricter standards (such as
statistical reliability standards) to the critical modes then
are applied to less important modes.
Q.9. Was failure modes and effects analysis
utilized in the Byron Reinspection Program?
A.9. No, the documents which I have reviewed contain
no evidence of this analysis having been done.
Q.10. In what respect did the Reinspection Program
fail to use failure modes and effects analysis?

A.10. In many respects. Most fundamentally, the Reinspection
Program, as designed and implemented, neither concentrated re-
sources and effort, nor utilized stricter criteria, for the
components of the most critical failure modes at Byron. Indeed,
there appears to have been no effort in the original program
even to identify, analyze or categorize critical failure modes,

let alone to act on such analysis.

Q.11. What is the significance of this faiilure?
A.1l1. This failure may be understandable in light of the
program's primary purpose as stated by Edicon, namely, to deter-

mine whether inspectors, who may not have been properly qualified,

nevertheless performed capavoly.
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However , with respect to the Progrom's second (and
r ]

apparently not initial) purpose -- namely, to demonstrate that
the quality of work at Byron is adequate to provide reasonable
assurance that rhe pilant can be operated safely -- the absence
of any failure modes and effects analysis is a serious flaw. In
my opinion, without performine a failure modes and effects
analysis, one cannot have reasviable assurance that adequate
reliability ol the plant and its associated safety requirements
can be achieved

Q.12. How might a failure modes and effects

analysis have been incorporated into the
Byron reinspection program?

A.12. To accomplish this purpose credibly, a wholly
different approach would have been required. Rather than spread
reinspection resources randomly among inspectors, without regard
to the relative safety significance or systemic impact of the
work they inspected, the program would have begun by identifying
the most safety significant failure modes, and the components
involved in each,

This task is achievable. For example, Byron's
Startup Coordinator, Mr. Richard Tuetken, at his deposition and
upon request of intervenors' counsel, categorized all the
Hatfield procedures and PTL and Hunter attributes according to
their safety significance, in categories 1, 2, 2 and "Least,"
ranging, respectively, from the first rank of safety significance,

to the second and third ranks, to least important. (A copy

of Mr. Tuetken's categorizations, which has previously been
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engineering evaluvation (e p reinepection of other welds 5

subject to load redistribution effect due to the tailure of
the weld originally reinspected): and stricter enpgineering
evaluation criteria (e f.. more conservative ratios of acrual
to allowable stress)

Moreover, Mr. Tuetken's catepories mipght have Leen
refined, with even greater scrutiny given to the most eritical
sub-categories. For exauple, his category of visual weld in-
spections might have been divided into highly stressed welds
on critical safety components, less highly stressed welds on
critical safety components, highly stressed welds on less
critical components and lightly stressed welds on less critical
components .,

Q.13. Would such a failure modes and effects analysie
also have affected the statistical reliability
assessment of the program?

A.13. Yes. For the most critical procedures, in addition
to ensuring larger sample sizes than for less important pro-
cedures, one would use stricter statistical standards. 1If
Military Standard 105D were to be used, for example, then one
would use Inspection Level 11l rather than inspection Level IT,
a higher than usual confidence level, and a higher than usual
reliability standard. 1In fact, the statistical requirements
demanded by NASA during my quality control work for Endevco

went beyond the minimum requirements of Military Standard 105D.
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The reliability required for the overall vibration measurement
system for the Surveyor satellite was 99.9, and for the transducer,
cable and pieces of the amplificr the reliability requircments were
at least 99.999

Of equal importance is the fact that in a tailure modes
and effects analysis, reliabilities would not be calculated for
individual procedures or attributes in isolation from others (as
Edison's Reinspection Program Report does in Chapter VII).
Rather, the question would be the reliability of the particular
system. To obtain the reliability for the system, one would
multiply the reliabilities of the individual components. Since

these reliabilities are less than 1.0, the system reliability
would be lower than the reliabilities for the individual components.
However, since failure modes in actualiiy occur by systems, the system
reliability would, more accurately than any individual component's
reliability, predict the likelihood of a safety-sigificant failure. In
my opinion, Edison erred seriously by failing tu calculate reliabili-
ties for systems,
Q.14. Does the Supplemental Report of June 1984

remedy the failure of the February, 1984

Reinspection Propgram Report to employ fail-

ure modes and effects analysis?

A.14. No. The Supplemental Report moves in the right

direction. For example, it includes analysis of additional

welds selected on the basis of being highly stressed. However,

rather curing the deficiencies, these partial steps merely

illustrate what «vong with the entire Reinspection Program.

For instance, in the case of the highly stressed welds, it is not

¢lear that an effort was made to )ﬂlcr( welds that were highly
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stressed on the most safety significant components, let alcne

the most highly stressed welds throughout an entire system
identified as critical through a failure modes and effects
analysis,

Thus, while the Supplemental Report properly recognizes
that the original Report's engineering evaluation of the most
visually discrepant welds missed the poinc, the Supplemental
Report, too, misses the point to the extent it selected welds for
evaluation bascd on the'r degree of stress rather than on their
safety significance.

Moreover, the degree of inspection ana engineeriny serutiny
of all reinspected procedures and attributes should have been
based, not merely on which inspector happened to inspect them,
or on their visual appearance, or on their degree of stress,
but on their relative safety significance, i.e., the extent to
which any discrepancy in the particular procedure or attribute
would contribute to failure of a critical system, as determined
by a failure modes and effects analysis.

Q.15. Do you have an opinion on the criteria and

methods utilized to assess the safety signi-
ficance of discrcpancies found in the Rein-
spection Program?

Q.15. Yes. My opinion is that the often highly judg-
mental criteria and methods used by Sargent & Lundy to assess
the design significance of discrepancies shouvld not be
considered as a reliable basis for adjudging safety significance,

because they were not clearly stated at the outset.
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A basic tenet of quality assurance is that the criteria
for determining failure should be clearly defined before any
evaluations of success or failure are actually condrcted. Other-
wise the criteria, especially in o highly judgmental context,
can generally be delined during the course of the evaluation to
guarantee success, regardless of the actual reliability of the
system being evaluated. No charge of bad faith ne¢d be made to
support this practical lesson from my years of experience in

the field.



Q.16. How did the failure to specify evaluation criteria

at the outset affect the reliability of the engineering evaluations
for the reinspection program?

A.16. 1 have not analyzed the specific engineering criteria
and methods utilized by Sargent & Lundy to evaluate the Byron
Reinspection Program, nor wculd I be competent to do so. Rather,
I am making a universal point, based on extensive bu iness
experience in design assurance and quaiity assurance, that
criteria for evaluations of success or failure -- no matter who
conducts the evaluations -- should be clearly defined at the
outset, if the evaluations are to be deemed reliable.

The point has particular force where, as here, the choice
of criteria and methods for the evaluation is hipghly judgmental.
A reading of the Reinspection Program Report shows plainly that
such was the case here.

Appendices C and D to the Report concern the engineering
evaluations of discrepancies. Of three types of evaluations
(Categories X, Y and Z defined in Appendices C and D of the
Report, excerpts from which are appended as Actachment C to
my testimony), Categorv 4 is expressly described as evaluation
based on engineering judgment. In the case of subjective
discrepancies, of 4,132 total discrepancy evaluations, 3,074
fell in this category, of 2117 Hatfield subjective discrepancy
evaluations, 2064 were in this category of evaluation by
judgment. (Table C-2, p. C-4, in Attachment C to my testimony.)

Judgment was likewise involved in the evaluations in

categories X and 7, least significantly in subjective category
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X where the principal judgment was simply that certain types of weld
discrepancies did not reduce weld strength, and most significantly
in category Z, which invoived evaluation by engineering calculations.
Such calculations, of course, require the exercise of considerable
judgment as to both the criteria and the methods for the evaluation.

Recent testimony in this case by Sargent & Lundy engineers
McLaughlin and Kostal, which has been brought to my attention by
intervenors' counsel, illustrates the use of judgment in such calcu-
lations. In the case of the Reinspection Program, I am advised that
the testimony suggests that individual welds on a component were
evaluated by calculations which did not necessarily entail reinspec-
tion of other welds subject to load redistribution effects (unless,
by coincidence, those other welds happened to have been captured in
the Reinspection Program sample). (McLaughlin testimony, Tran-
script at 9154-56; Kostal testimony, Transcript at 10,238-10,240.)
In contrast, for purposes of preparing his testimony on the engineer-
ing evaluations of Systems Control Corporation weld discrepancies,
Mr. Kostal selected certain cases in which load redistribution ef-
fects were calcuiated, and any welds thereby affected were visually
reinspected. (Transcript at 10,238-10,240.)

Now, in the testimony just cited, both engineers expressed
their judgment that these additional calculations and rein-
spections were not necessary, but that is precisely my point.

They so determined by an exercise of judgment -- one of many
such judgments which permeate engineering calculations. 1If this

judgment were to govern the evaluations, it (along with many
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‘others) should have been clearly stated at the outset. The
‘yvery fact that Mr. Kostal felt it desirable to perform these
additional calculations and reinspections for his testimony

suggesiLs that it is not irresponsible to raise legitimate
questions about the validity of the particular judgment.

In short, the criteria and methods for evaluation chould
have been clearly specified before any reinspection results
were received, especially because the engineering evaluations

were highly judgmental

Q.17. 1Is there any avcepiable allernative to clearly
defined criteria for success or failure at the
outset?

A.17. Yes. In cases where the criteria for success or

failure are not clearly defined at the outset, an acceptable
alternative is to have the evaluation conducted by an indep-
endent entity with no economic or institutional stake in the
outcome. This avoids the situation of the "rabbit guarding
the cabbage patch."

Intervenors' counsel has asked me to review NRC Chairman
Nunzio Palladino's February 1, 1982 letter to Congressman
John Dingell, concerning criteria for an independent design
review of the Diablo Canyon nuclear power plant. I have
reviewed the letter (Attaciment D to my testimony). In my
opinion, the criteria set forth therein appear adequately
to describe an acceptable degree of independence for review
in a case, like this one, in which the criteria for success
or failure are not clearly defined at the outset and are

highly judgmental. [ refer purticularly to the following
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language in Chairman Palladino's response to the portion of
Congressman Dingell's question | which asked for a definition
of the term, "independent™:
Independence meaans that the individuals or
companies selected must be able to provide
an objective, dispassionate technical judg-
ment, provided solely on the basis of tech-
nical merit. Independence alsuv means that
the design verification program must be con-
ducted by companies or individuals not pre-
viously involved with the activities at
Diablo Canvon that they will now be reviewing.

Sargent & Lundy, of coursc, has been extensively involved
in the design, prior partial evaluatiuns of, and advice concern-
ing the activities at Byron which it was asked to evaluate in
the Reinspection Program. It has a direct economic and
institutional stake in the outcome, both of the Reinspection
Program and of this licensing proceeding. 1If engineering
evaluation were to show serious safety problems at Byron,
and Byron were not to be licensed, the firm, which according
to press reports has recently laid off engineers due to loss
of business resulting in part from cancellations of other
nuclear power plants, might lose business at Byron. Its
business at Edison's Braidwood plant, also designed by
Sargent & Lundy and quite similar to Byron, would likewise
be in question, and its reputation might be jeopardized,
threatening further loss of business.

None of this is to impugn in any way the integrity of
Sargent & Lundy. I am merely pointing out that Sargent &

Lundy is not in any real sense, or in the sense of Chairman
Palladino's definition, "independent" for purposes of engineer-

ing evaluations of the work at Byron.
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In sum, based on my extensive business experience in
design assurance and quility assurance, when the criteria for
success or failure are nwot clearly defined at the outset, the

evaluation must be done by a firm which is independent, if the

evaluation is te be deemed reliable. HHere the evaluation was
done by a firm which is plainly not independent, and the
evaluation therefore should not be deemed reliable.

Q.18. Does the NRC Staff review of Sargent & Lundy's
engineering evaluations supply the necessary
degree of independent review?
A.18. No. The evaluation itself, not merely a limited,
partial review of the evaluation, must be independent, if it
is to be relied upon.
Q.19. Do you have ap opinion on whether the use of each
selected inspectors' first three months as a
sample introduced a conservative bias into the
Reinspection Program?
A.19. Yes. Based on my years of business experience
in servicing of hardware, 1 believe that use of the first three
months had the opposite effect. My experience on this point is
mainly in supervision of technicians performing repairs on
business equipment. However, from my experience in Quality
Control for Endevco, I believe that for this purpose the two
types of activities -- hardware repairs and hardware inspections --
and the behavior patterns of the human beings who perform them,
are comparable.
My experience has been that the technicians are most

enthusiastic, most informed on technical points, and try the

hardest when they first start. Once they get settled into the



job, their enthusiasm tends to drop and they tend to get sloppy
unless they are continually challenged.

An important factor is how often their training is re-
inforced. 1f they are trained for several different kinds of
activities, but during their first months on the job their
activities are confined mainly to one of them, they tend to
forget what they have learned on the others,

As applied to this case, an inspector might do quite well
in his or her first three months on one or two attributes, but
if not retrained, may later do poorly on other attributes which
he or she did not inspect much until after the first three
months. Thus the use of the first three months is likely to
mask subsequent deterioration in inspector performance, espec-
ially as to inspections of attributes for which few inspections
were done during the inspector's first three months.

Here again, as in my answer to question 11 concerning the
absence of failure modes and effects analysis, the problem
arises in part from Edison's effort to stretch the Reinspection
Program to cover a purpose for which it was not originally
intended, and for which it clearly was not designed. In other
words, had the only purpose of the Program remained to
resolve questions about the adequacy of inspectors' initial
certifications and qualifications, then use of the first thrze
months for sampling would have made good sense. But once
the purpose shifts away from initial qualifications to the
question of how the inspector in fact performed throughout
his tenure, then use of the first tliree months is no longer

a conservative sample. On the contrary, based on my exper-




‘ience, such a sample period is likely to overstate the inspec-
tor's actual performance over time.

Q.20. Do you have other concerns relating to
Edison's Byron Reinspection Program?

A.20. Yes. +vThe selection of PTL for overinspectors was
inappropriate because PTL inspectors were not certified to higher
standards than the reinspectors; in fact, PTL inspectors overall
scored significantly lower than incpectors for other companies. In
addition, the Reinspection Program Report at p, IV-5 indicates that
certain welds for which complete documentation was not available
were not reviewed, yet it would seem likely that inadequately

documented welds are among those most in need in reinspection.



Educalion:

Experience:

ATTACHMENT A

RESUME OF WILLTAM H. BLEUEL, Ph. D.

Ph.D., Texas A & M Iniversity, 1970. Doctoral
fissertation In the field of reliabiliLy enginearineg
for repairable complex systems,

M.S. in Statistics, University of RocheslLer, 1QA7,
B.S. in Electrical Engineering, Texas A & M
University, 1650,

Aerojet General Corporation, Design Instrument
Enesineer, 1959-61. Designed instrumentation systems
for low thrusL engines for deep space applications.

Endevco Corporation, 1961-64, Served for all but a
brief portion of this period as Assistant Quality
Contrcl Manager for Endeveo, which manufactured
vibration measurement systems for the Surveyor

satellite that made the first soft landing on the
moon .

General Dynamics, 1964-70, Under contract with the
U.S. Department of Defense, responsibilities
concerned design assurance, including reliability
engineering for military communications systems,

SSR Corporation (Stochastic Systems Research),
President, 1970-72. SSR provided consulting in
systems analysis.,

Xerox Corporation, 1972-75. Served as manager in
charge of all field services reporting systems,
equipment field reliability analysis and development
of mathematical models for service.

Taylor Instrument Company, National Service Manager,
1975-79. Responsible for field service, factory
repair and related activities of 250 persons, for
Taylor's business which involved nrovision of
control systems to a variety of industries.

AM International Service Division, Director of
Planning and Control, 1979-80. AM was a
conglomerate; my Division's annual sales exceeded
$100 million,
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Experience: (cont.)

« Barber Colman, Director cf Markeling for the
onmental Controls Division, 1980-83.
marketed HVAC systems to industry,

Envir-

Division

. Zarkov & Gordon, Principal, 1983 to present. Our
firm provides services to the computer industry,
ineluding both hardware servieine and assistance in

develcoping hardware service plans and strategies,

Publications:

« Co=~author of the book, Service Management: Principles
and Practices.

« Numerous articles and professional presentations in

the fields of reliability engineering, operations
research and service management,

Awards (partial list):

. Operations Research Society of America, 1658 award
for a paper on the reliability of radio hardware for
military communications systems,

« Institute of Management Science, First Prize in 1975

national competition on the Practice of Management
Science,

. Armitage Medal from the Society of Logistics
Engineers, 1978, for my book on service management,

which is used for logistical support for defense
systems,

« Association of Field Service Managers, S$.R. Ross

Award, 1980, for contributions to the literature of
service,

Teaching Experience:

« From 1970 through 1975, I taught production
management, including quality assurance and quality
control, in the graduate business schools at the

University of Rochester and Rochester Institute of
Technology.
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Current Professionzl Activities:

Board of Directors, Association of Field Service
Managers.

. Chairman, Committee on Pubiications, Association of
Field Service Managers.

Certified Service Executive, National Association of
Service Managers.
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c-2
€. CATEGORIZATION Or SUGIECTIVE DISCREPANCIES
r
i An engineering evaiation has been perivriiea for encu observed subective
L‘ (weld) discrevuicy.  The eva! hbion methods .Gt can be divided wnito three
categories. i o throe Legories are reldted to the Ceplance criteria for
| visual weld inspection. The Locoptince CRTera consists of Lnpecting v elds for
IrC sicike, spatier, conves ty. Crater, incomplets foaip, OVOTIAP, POrosity,
| undercut, underrun, ond ¢ racks. The presence of hess weld inspection items
| are considered as wald discrosancivs, These weld Jiscrepa. o es vary in degree
| as to their effect on weld capacity,
Category X - FEvaluation by compurison with current design parameters and
tolerances.
Category X contains weld discrepancies that do not reduce the
weld capacity.  Arc strikes and patier are cosmetic indi-
Cations that relate only to appearance. Convexity relates to
weld metal on the tace of a weld i excess of the weld metal
necessary for the required weld size, Convexity has no effect
on weld capacity (see Extiubit C-2 Section , o § 8
Category Y - Evaluation based on engineening judgnient by comparison of
the discrepancy with Jesign inargins,
Lategory ¥ contans some of the following weld dis-
Crepanciss:  crater, incomplete  fusion, overlap, porosity,
undercut, or underrun. Puctions of the weld with these
discrapaices are considered neffective, and weld capacity 1s
Dduerd On 4 reduced weld length.  Engineering judgment is used
0 evdiuate the weld discrepancies based on the available
| design margin in the weld and the reduced weld iength, which
acCounts for the assumed ineifective portions. Typically, this
results e less than a 10% reduction in weld strength
! Froperties (o account for the weld discrepancies,
|
|
‘&
l
L
3



T ECouiL Tor the prdwnce of weld discrepand i¢s as siven tor

Category, Y.  Two ae'ds with orachs were ovaluited in
aEgory Lo The methe! for oy iiveing e LLETODANCIeS 5
Mg imeening calculations because te magnitude aind

Pt O screpancies Cuiiot be pdguil as .JL"e'qlnA[l.‘ altiout a
(S48 #94 MECE | Sl IJI:! M.
D.  RESULTS OF SUBTECTIVE DISCREPANCY EVALUATION

The resuits of the whiectoe discrepancy evalgaton for each contractor are
summarized i Tanle O 2,

A mere detaileg breakdunn of whIrepancy evaluation 15 >hown for euch
contractor in txnibit C-1, wineh containg Tubles CE-i (Johnion Controls), CE-2
(Hunter), CE-3 (tlatf o 1), CF -4 (Posors-A 2 o-Pope), CE-S (Pittsburgh Testng)
and CE-6 (Peabody ),

A more detat.ed descr v of the e mintvening evaluations that were performed

15 presented in Eabinats OO0 AWS Weldig) aid C- 8 (ASME and ANSI B31,1

Weldine),
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Caleg.;r'.- 2z - Evaluation Yy engineerg calcuiations.,

Category T evaluations are besed o reducing the weld length

WBCCount TOr the oreence of weld discrepancies as given for

Categaey ¥, PWO aeles with cracks were ovaluated in
Category S 1re methed for evauivatin g the dicrepancies is
HISCG Gl SmMeen R calceiations begause the inagnitude and
YOS O discrepancws Canbat be pdaod as adequate withiout a

J"(.ll.t.‘tf lik‘l..’sl;.\"“-

RESULTS OF SUBJEC TIvY: DISCRIPANCY EVALUATION

The results of the sub' e Cxregancy evaubation for each contractor are
summar:zed n Table -2,

A more detailed Lreahdown uf GISCrepancy  evaluatior 13 shown for each
contractor in Exnibit C-1, which containg Tables CE -1 (Johnsen Countrols), CE-2
(Hunter), CE 3 (Hatfield), CL -4 (P
and CE-6 (Peahoa, ),

vors=Azco-Pope), CE-§ (Pittsburgh Testing),

A more deta:led gescriptiaon of the sapeening evaleations that were performed
1$ presented in Exhibits C-0 (AWS Welding) and C-3 (ASME and ANSI B3L.1
Weldinp),



C-4
Lable C-2
Summary of Subjec live Discrepancy Pvaivation Results
No. of Category X Category Y Category 2 No. with
Discrepancy  NooWithin No. AcCeptable No. Acceptable Design
Comtractor  Evsluations  Parameters by Judmment o Lalculation  significance

Blount Brothers* N/A NIA N/A N/A 0
Johnson Controls 6> 15 P2 33 0
Hunter 109 25 23 6l 0
NISCo 0 g Q J 0
Hatfield Electric a7 i 2,064 42 0
Powers-Azco-Pope 714 201 77 636 0
Pittsburgh Testing 905 | 387 17 0
Peabody Testing 22 0 I At 0
TOTAL 4,132 253 3,074 805 0

*Inspection of Blount Brothers was performed by Pitisburgh Testing. Inspection
results are reported under Pottshurgh Testing,
Table C-2 sho. s that 6% of the discrepancies identified in the Reinspection
Program as Category X are ot "valia® discrepancies and represent work that s
within current cesign parameters. The Category X discrepancies result
primarily from design parameters that have been vxpanded since the time of
the original inspection and therefore are withu current design limits,

The Category Y evaluation in Table C-2 indicates that 74% of the observed
weld discreparcies, wherein weld capacity was reduced by approximately 10%
after accounting for the weld discrepancy, are acceptable. In all cases, the
design margin remained within design limits.

The Category Z evaluation in Table C-2 indicates trat 19% of the observed
weld discrepancies are acceptable. The reduction in weld capacity varied after
accounting for the weld discrepar vy, However, in alil Cases, the design margin
remained within the specified design Limits,

@



C.

CATEGORIZATION OF OBIECTIVE DISCREPANCIES

An engineering evaiuation has Leen performed for each observed chjecuve
discrepancy. The evaluation methods used are divided into three Categories.
The categories and "voiral o pes of evaluation methods used in each category
are shown below:

Categorr X - Svaluiation by o QI 500 wilh Current Gesign parameters and

Perforin a comparison of actuai component locations to the
corresponang  design location  with applicable installation
towerances to show that the actuwal jocations are within

tolerance,

Perform a4 comparison of the actual installation to the
designed  installation  for discrepancies  with  minor
documenrtation errors to show that error was limited to the
documentation and did not atfect the actual installation,

Perform a comparison of actual component dimensions to the
corresponding design dimensions with applicable tolerances
dpplied to show that the actual dimensions are within

tolerance,

Category Y - Evaluation based on engineering judgment by comparison of
the discrepancy with design margins,

Perforin a4 comparison of discrepancy to current design
analysis or calculations 1o determine that the discrepancy was
not sigrnificant,



3

ot D-3

Review the component cesgn function to determine that the
function of the component was not aifected by the
discrepancy.

Category Z - Eviluation by engineering calculations.

Revise (F2 exisung design  ‘ocuments. to incorporate the

design change reflected in . . WsCrepancy.

Prepare a specific caicufation to address the impact of the
discrepancy on the gesign.

D. RESULTS OF OBJECTIVE DISCREPANC Y EVALUATION

e — e

The resuits of the apjective discrepancy evaluation for each contractor is

summarized in Table D-2.

Table 0)-2
Sulnuy.lrj_g_l‘»Qiig'_(it_iy_ggi;\c_{t}ﬁru‘z tvaluation Results

Categorv Y  Category Z

No. iNo. No.
No. of Category X Acceptable Acceptabie with
Discrepanc, No. Within by by Design
Contractor Evaluations Larameters  Judginent Calculation  Significance

Blount Brothers 28 10 8 10 0
Johnson Controls 47 15 19 13 0
Hunter 636 6l 52 18 0
NISCo 12 0 i2 0 Q
Hatfield Electric 1,675 1,243 74 3958 0
Powers-Azco-Pope 295 232 p) o8 0
Pittsburgh Testing b6 | 9 56 0
Peabody Testing* NIA N/A N/A N/A N/A
TOTAL 2,807+ 2,115 179 513 0

*Reinspection u! Peabody Testing i ulved only subjective inspections.

**In some cases, more (han ore discrepancy vas associated with a component, This

results in the number of discrepancy evaluations (2,807) shown in Table D-2 being
different than the number of ¢isCronancies (3,247) shown in Table D-1.
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NUCLEAR ASSULATORY CONMMISSION
WALHINGTION, L. C 30D

1309
February 1, 19

"
J0¢

The Honoradle Jehn D. Dingell, Chaircan
Cormaittee on Energy and Commerco
United States Mouse of Repreoscnzatives
Washington, D.C. 20SiS

Cear Me, Chatrran:

-

ve share the concerng exrressed o veur Hovertar .:.. 133} ]tttcr
rejarding tha irplication of femic cesign errors detected
at the Diablo Canyen nuclear rower plunt. The tmolication of these
errors hes been and will Le (noughefully constderes by the Conmtssieon,

s - = .
e T‘...‘ L -

The timing of the cetectior of Lhuse errors, 30 500N afcer suthorization
for low-power operatisn, wis fnceed unvortuncte »n: 1% 15 quite
understandable that the Congress' and the gublic's perception of our
14censing process hes tcen acversely offected, Hed this inferration
teen kncwn to us on or prics to September 22, 1651, 1 am sure that the
facility Vicense would not have Leen 1ssyed unt{] the questions radsed
by these disclosures had bean retolved,
Eecause of these dasign errors, on Noverhas
Pacific Gas and Electric Cumpeny's (PC3E)
completion of the following:

* 19, 1681 we suspended
Ticense pending satisfactory

: e T’.C conduct of an {ndocondent dec ygn r(‘\.";(;" program of e
safety-related activities performed prior to June 1, 1978 under all
seismic-related service contracts ysed 4n the design of

.safety-related structures, system: and components.

2. A technicyd repert that fully essesses the basic cavse of all
: design errors fcenttified by this progrem, the signi?icarce of the
errors found and thelr ‘anact on factlity design,

3. PCBE’s conclusions of the éffectivencss of the Cezigp verificaticn
program in sssuring the adequacy of factitty design,
L4

4. A schedule for completing any modifications 1o the Teetlity that
are required as a result of the design verification program.

In aodition, the Commission ordared POLE 10 provice far NRC review and
approval:~.

)
1 A description and discussion of the corporate qualifications of the
Company, or comdenies that PCBL would propose to ¢arry out the



{ndepancent design verificaticon procram,

including information that
demonstrates the independente of these companies,

2. A detatled progrem pian for concuiting the design verification’
program.

¢ Ly

In recogniticn of the need %o assure the credibility ¢f the cesign

‘verification program, NRC will decige on the acceptability of the

companies proposed by POAE to condust this progrem sfter providing the
Governaor of California and Joint Intervenurs in the pending cperating
Vcersing proceeding 15 davs for commznt, 4150, the NRC will decice on
the scceptability of the plan proposec by PA%F (o conduct the progras,
stter providing tne Gosoror of Califoernie and the Juint Intervenors in

the pending operating license proceeding 15 davs for cocment.

Prior to 2uthorization

t3 preceed with fuel loading, the NRC rmust be
satisfied with the results of the sefsamic design verification progran
and with any plant rmolificasion resyl

1ting Trom that program that sy be
necessery prior to fuel loeding. The WRC may inpcse additional

requirements pricr to fuel 1o3ading necessary to protect hesith and
safety based upon its review of the progrem or any o7 the {nformmaticn .
provided by PGSE. This muy include soma or 311 of tha requiremeats
specified in the lotier o P35I dated hovember 19, 1981,

Responses to each of the four questions fn your letter are enclosed.

A decision to permit POAE o prococd with fue) 10ading will not be maca

untll a1l the actions contained In the Comissicn's November 19, 18381
Order are fully satisfied.

Singerely,

- 77,%/%;,;,_

Hanz 0 J. Pallagino

cc: Rcp. Carlos Mourhead

Enclosures:

1. Conmission Orcer, cated 11/16/81

2. Ltr from Offdice of Nuclear Nesctar
Regulaticn, NRC to PGAE dated 11/16/91

3. Resporses to Quasticns

-




_ ] X
RESPONSES TO QUESTIC.. IN NOVEMEER 13, 1531 \r1yex 1o . © Simclays
= ** - < CHAIRMAN PAL _ADIND FRO: CONGRESSMEN DINg - .

ELL AND OTTINGER _ “
; % em’, -hm E\:
.. L b e €L
Cuestion 1: Please provide, pricr o the iysuance of the £0.54(f)

letter, the .".'e'.’ir.‘;ion cf tha rms (1) 'inﬁl:eh:ent,' 3_/%1
(i) "tompetent v (ii4) “integrity,.® and {iv) "complate -

. \“h-
Resr:n?c: Although one ¢of tie opticns uncer consideraticn by the
i Comissicn wes o 50.34(f) letter, the Coamatssion Cecided to
suspend PGLE's license to load fue) and condutt tests wp to
S percent pewer by Mimsrandom and Order dated Kevembar 19,
1881, pending satisfactory completion of Cirtatn actiens,
Inclugding the conduct of 5 cesign verificaion progreo.
Also, a staff letter of (he samz dete required PGLE to
carry on cother Zesiga verification prugracs orier to
¥ssvance of any licerse autror

norizing creretion atove 5
' percent power, '

The most fmportant factor 4n NRC's eveluation of the 4nds-

viduals or cormnanies proposed by Pacific Cas and Electric

to complete tre required design verification prograa 1s

thair competenze. This competence fust be based on knowledqe
and experience in th: matters uncer review, These individuals
er cempenies should alsa be inCependent. Irdependence

means that the individuals or companies selected must be

eble to provicde an odjective, dispassionats technical judgment,
provided sclely on the basic of technical perit, Independence
8150 means that the cesign verification Program must be
cenducted by companias or fngividuals ot previously fnvolved
with the activities at Dfablo Canyon that they will now be
reviewing. Treir integrity must be such that they are
.regarded es reputible cursanies or individuals. The word
"complete” applies o the hRC reguirement for review of all
quality assurence procedurss ang controls used by each pres :
June 1973 seismic and Acn-seismic service related centractor
and by PGLE with resard to thet contrect. & Lonperisen of .
these procedures 2ng controle with the related criteria of
Appendix 8 to 10 CFi 50 i 2150 reguired, Any cefictencies

Or weaknesses in the quality sssurance procecures and controls
of the cunirastor 2nd poat

G3L »i11 B2 investigated in more
ns will be checked in an
sudit progren.  luserical calculations for which the

d will be recalculated to

detefl, In eacition, celevliatic

original Bects carnot be cetermine
verify the initial fesigns input,




-~ Question &

Response:

b

-

- ' -

Please provide the criterin to be used 4n

assuring that the groposed audit will de
*independent.® -

The competence of the individuels or -
companies is the most Tuportant Tactor in the
selection of an euditor. . Also, the companies
or individuals may not have had any direct - .
previous {nvolvemant with the activities at
Diablo Cenycn thet they willt be reviewing..

In addition, the following fectors will de

considered 1n evaluating the question of
independence:

1) Whether the 1nd1viduais pr comciniii
involved hod been previously hired by
PGBE to do sinilar seismic design work.,

2) Whether any individual invelved had been
previously employed by PGAE (and the
nature of the employment). '

3) Wwhether the individual dwns or controls
significant 2mounts of PGLE stock.

4) Whether members of the present household

of indivicduals involved are employed by
PGAE. .

£) Whether any relatives are employed by
PGSE in & management capacity.’

In sc¢dition to the above considerations, the

following procedural guidelines wil) be used
to assure independence:

1) An suditabtle record will be provided of
ell comments on draft or final reports,
any chancges made as a result of such
comments, and the reasons for such
chenges; or the consultant will 1ssue

only ¢ final report (without prior
licensee comment).

2) NRC will assume and exercise the respon-

sibil4ty for serving the report on all
parties. '



Response:

“Buettion 3:

Juestion 4:

Rt!EOhSC:

-
“'% . ; - '!

In view of the- 1'censee s pest performlnce.
and that of 1ts subcontractors, what .
procedures will be utitized to ensure that
taere are not cenflicts of interests in thc
perforrance of an; required aud%t ?

'He are re\&irinq that PGSE provide tre NRC

with a description and 3 discussicn of the
corporate gqualifications of the companies
proposed to carry out the varfeus design
verification prog*cws. including informatien
that ¢emponstirates the independence of these
companies. This informaticn will be provided
te th2 Governor of California and the Joint
Intervenors for comments. Bzsed upon review
of the irformation provided by PGRE and the
comments of the Governor and Jeint Inter-
venor, the NRC will decide on the 2ccept-
ability of the c-mpanies with respect to
their “independence” and "competence.” In
addition, epproval will not be given by NRC
1f we dotermine that a potential conflict of
interest exists in the performance of any
required audits that cannot be adequately
acddressed by procedyral safeguards.,

What plans does the NRC have to ensure that a
similar situdticn will not arice a3t other
plants now under construction? ¥hat, 411 any,
additiona! quality control procedures does

the NRC propose tc institute 9in fts inspec-
tion progran?

The Commizsion 15 developing an action plan
that will result in improved NRC review of
quality assurance prograns at operating
nuclear power plents end nuclear power plants
ynder corstruction, The details of the
ecticn plan wil) de available in the near
future



