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AUDITING NUCLEAR WEAPONS QUALITY PROGRAMS AT LOS ALAMOS

Alvin H. Davis
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Los Alamos National Laboratory
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ABSIRACT

Some cof the problems involved in introducing qualicy
agsurance un a broad scale in a national laboratory are
discussed. A philosophy of how QA can be utilized beneficially
in research and development activities is described briefly, and
our experiences at los Alamos in applying QA to nuclear weapons
activities are outlined. The important role of audits is
enphasized; audita are used not merely to determine the
effectiveness of QA programs but also to explain and demonstrate
the usefulness of QA to a generally sceptical body of engineers
and scientists. Finally, some ways of easing the application of
QA in the future ares proposed.

lntxeduction

This ctalk is a report on the experiences of our first year
of developing and auditing th» nuclear weapons quality assurance
programs at Los Alamos. One might wonder what s different
about this audit progrem. Primarily, the differerce lies in the
fact that formai quality assurance prograns have not been part
of the "culture" st our Laboratory. Prior to 1987, only a small
fraction of the Laboratory's activities were covered by QA
prograns, and these programs had been developed chiefly because
of the requirements imposed by outside sponsors. The Laburatory
as a vhole had no policy on QA, and the major programs, such as
nuclear weapons, for exanmple, preferred not to initiate formal
QA on their own. In fact, the gensral attitude on the subject
ranged from total ignorance of what QA is, =0 a firm beliaf that
QA is inappropriute for our work and should bLe avoided at all
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costs. UWhat made this situation somevhat anomalous was the fact
that the DOE had for several years rsquired formal QA programs
for all its contractors, including Los Alamos, for both
non-veapons and weapons activities.

In mid-1985, the Laboratory developed an ovsrall qualicy
plan for its work related to the design and testing of nuclear
wvegpons. This plan provided for a coordinator with suthority to
oversee the development of quality plans by those Laboratory
divisions having major responsibilities Iin the nuclear weapons
program. The coordinator was also given the task of auditing
the quality programs described by those plans. Nuclear weapouns
work comprises a major fraction of the Lasboratory’s budget and
is carried out by many Laboratory groups., Nine of the more than
thirty Laboratory divisions were selected as the major
contributors to be included in the first phase of the nev QA
sffore.

The first audit of a nuclear weapons quality program was
conducted in mid-1987. Since then, a regular progrem of audits
of the divisional quality assurance plans has been under way.
This may sound straightforvard, but it has meant in practice
that a part of our "culture” at Los Alamos had to change, and
the process of change has not alvays been easy. The coordinator
for nuclear veapons quality assurance, Don Rose, has had the
responsibility for bringing about this cultural shift, and I
have been assisting him in this task almost from the beginring.

Ravaloping a QA Rhilosophy

No quality plans existed in the nuclear weapons area when we
began our efforts. We were convinced, hovaver, that tha
Laboratory’s outstanding record of accomplishmsn over four
decades vas ample evidence that da facto quality progranms
existed in some form. Initially, therefore, the divisicns
having major responsibilities in nuclear weapons design &nd
testing vere asked to submit quality plans that described chelir
existing methods for maintaining high standards in their work.

The first submissions were not generally satisfasctory. The
basic problem was that there was no common agresment on what
quality sssurance really is, especially when the term is applied
to the research and development activities that form the bulk of
our nuclear wveapons sfforts. A few persons were acquainted with
QA in other contexts, chiefly production environments; the
Laboratory has excellent QA programs, developed by the quality
assurance section in Group MEE-9, for some of its prcduction
activities. Others knev vaguely about QA, but they «csociated
it only with industry. 1In most cases, there were strong
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negative feelings about the prospect of applying QA to research
and development. These negative feelings were reflected either
by an outright refusal to prepare quality plans or by submission
of plans that were brief and not very informative.

In fairness, the bev.iderment of the weapons divisions was
matched by an uncertainty on our part as to vhat role a formal
QA system should play in an R&D laboratory. Through research,
reflection, and much discussion with our colleagues bcth in QA
and in R&D, we have developed over the past two years a
philosophy on how to apply QA beneficially in the area of R&D.
This ph{loaophy has been expounded in a couple of Laboratory
reports” as well as in formal and informal presentations to
audiences both within and outside our Laboratory.

Briefly, our view is that QA is fundamentally equivalent to
what scientists and engineers have called "good laboratory
practice"” or "good engineering practice.” But these traditional
pcactices, although ususlly effective, have svmetimes failed
because of human error or the pressures of schedule or budget.
A QA systeon tries to minimize these failures by requiring that
the measures used to ensure the excellence of R&D work be
written out explicitly in a QA plan and supporting procedures
and that sufficient documentation exist to demonstrate
objectively hov effectively the system is being implemented. A
good QA plan, therefore, primarily describas the practices that
most conscientious engineers and scienctists follow as a matter
of course, with some addicional emphasis on the importance of
adequate records.

We have proposed that QA, understood in this way, is a
benefit rather than a burden to an R&D laboratory. The very act
of writing down s QA plan for an R&D group forces one to think
carefully about wvhat systematic methods are needed to help
assure that ths group’s work is valid. If group nembers
participate actively in preparing the quality plan, everycne
{nvolved understands the rationsle for the system and becones
avare of just wvhat is expected from each individual in the
tean. Uniform standards exist throughout the group, and it
b.comes much less likely that mistakes will occur through
carelessness, haste, or outside pressure. There are clear

"A Nevw Approach to Quality Programs for the National
Laboratories,” A. H. Davis, P. L. Bussolini, and R. R.
Geoffrion, LA-UR 86-4351 (see also, Quality Progress, January,
1988, pp. 24-27).

"How Can Quality Assurance Contribute to Research and
Developnant Laboratories," A. H. Davis and D. G. Rose,
LA-UR 88-.917.



guidelines for new meubers nf the group to f)llow. The agencies
thet fund the ork are reassurad about the quality of the
results. Ancu serhaps most important, the group members have
Aemonstrated to their profession and toc the world that they are
committed to the highest standards of excellence.

We believe these benefits are real, but it has not been an
easy task to convince others that this kind of QA is
worthwhile. On the one hand, our primary funding agency, the
DOE, was pressing for the adoption of quality assurance in the
more traditionzl forms embodied in nstional consensus standards,
such as NQA-1l. On the other hand, many of our scientists and
engineers resisted fiercely what they felt vas useless
bureaucratic dictation by outsiders on how they should conduct
their work. Ultimately, we have had moderate success in
convincing many of our colleagues that it is better to work
constructively on QA systemns that are suited to our needs and
can possibly even help us, rather than to resist blindly until
an inappropriate QA system is forced upon us. We feel that our
approach vill meet the intent of national consensus standards
without compromising the traditional values of an R&D
laboratory.

Having begun to cevelop a new philosophy, we asked our
weapons divisions to try sgain to write QA plans. This time we
could explain more clearly what was needed, and we provided a
guideline -- a set of about nine elements that we thought ought
to be addressed to some degree in all of the plans. Yere is a
list of these elements by title; in our complete guideline we
explained each of them in more detail:

Guidanca for ¥Wasgzons Quality Rlans

0) Introduction -- Mission and Scope
1) Organization

2) Training

3) Planning

4) Design

3) Control of Materials and Equipment
6) Control of Processss

7) Records

8) Audits

We emphasized that quality plans did not have to adhere
blindly to this formet; Lhese elements would just serve us as a
checkliat to make sure that important quality aspects had been
covered. The divistons took us at our word on this point; very
faw of them adopted the guideline as a format for their qualicy
plans., However, the plans did turn out to be much more
satisfactory on this second round, although most of them still
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went through a number of revisions before everyone felt
reasonably comfortable about them. Don Rose and I, in the
Quality Coordinator’s office, did not always agree with
everything we saw. But we felt that it was important that the
plans really reflect the actual practice in the divisions, since
division managenments had complete responsibility for
inplementing the quality programs. If modifications in chese
programs seemed desirable to us, they would have to be

introduced slowly as the people involvsd became convinced of the
utility of the changs.

Ihe Audit Program

As the divisional plans were completed -- over s period of
about a year -- it was possible to begin. the audit progran.
Here again there were psychological roadblocks to be
surmounted, Very few of our R&D people knew what was involved
in a QA audit. The very word "sudit®” had evil connotations. It
brought to mind steely-eyed investigators, searching for every
minor shortcoming and hoping to find evidence of incompetence or
dishonesty. Before each audit, we had to explain ovr purposes

and reassure peopls who were sometimes quite nervous or
defeasive.

In explaining what a QA audit is and why we do them, we try
to make the following major points. The audit is pot
adversarial; the only good reason for an internal audit is to
help management see how well their quality plan is working and
vhere improvements might be helpful. The audit is not a
technical peer review; although we always have at least one
technically knowledgeable person on the sudit team, s quality
audit i{s concsrned with general systems for assuring good
scientific or engineering practice and does not try to evaluate
technical adequacy. Of course, evidence that eppropciate
technical peer reviews are conducted is often a requirement of
the quality program. Basically the auditors want to ascertain
that in the written quality plan the division does indeed say
vhat they do, and that objective evidence exists to show that
they do what they say.

In the course of exsmining the quality system, quastions may
arise about why some practices are used and others are not, and
suggestions may be mads sbout possible improvements. All these
matters ave discussed during the audit and at the peost-audit
meeting. The tangible result of an audit is & report that
sumparizes the audit team’'s conclusions on how wall the quality
system is working and what improvemeants could be made.
Management {s normally asked to prepare a writter. response to
the audit report. Usually, the results are not controvarsial,
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since possible misunderstandings are discussed and cleared up
before the audit report is finally issued. Not only is the
report an ai =o management in evaluating and improving their
quality system, but it also provides evidence to the DOE that
effective quality systems exist at our Laboratory.

In practice, our audits have relied far more on interviewa
with the people working in our nuclear weapons programs than on
the examination of objective evidence, as in traditional
audits. The reason for this is that our focus is not on
detailed compliance with a set of regulations but on the
effectiveness of the QA program as a whole. Especially in this
initial phase of our efforts to introduce QA to the weapons
program, audits serve as an important tutorial device. They
provide forums in which the reasons for the QA program and the

difficulcties in institucing 1t can be discussed frankly and in
detall.

After most audits that we have performed, we have noticed
that the attitude of the auditees has mellowed perceptibly. It
is one thing to discuss the benefits of QA in an abstract way;
ic is quite another thing for the audited organization to see
directly that the QA people really care about what the technical
divisions are doing, want to understand their problems, and want
to be helpful ir sesrching for solutions. I do not mean to
{imply that auditors and auditees are always in perfect
agreement, but there is a feeling of mutual respect and trust,
In this way, audits can do far more t¢ promote the development
of effective QA programs than can lectures or papers or orders
from higher management or the DOE. Our audits are not like the
product audits performed in industry. Instead, they are
designed to help our R&D staff re-examine periodically their own
practices and see hov they can better meet the standards of
excellence that they are striving for.

Copnclusion

We feel that we are making a good start at Los Alamos in
introducing QA into an environment in which {ts benefits haa not
previously been apprecisted, Our progress has been slow, for we
had no clear guidance as to where we were heading or how we
could get thero. We ha a4 Fad to develop both our goals and our
methods as we progressed. If we had it to do over, what would
make things easier?

Firest, 1 think, the existence of a clearly articulated
philosophy of QA as applied to an R&D labnratory is ecsential.
We hope that in our papers and in our work at Los Alamos we have
contributed to this goal. Second 1s a sense of direction and
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support from upper management. At Los Alamos we lacked that
initially. Laboratory management was as wary of QA as the rest
of the staff and reacted primarily to pressure from the DOE.
Since no overall Laboratory policy on QA existed, we had to
develop our programs from the bottom up. The situation is now
changing; the Laboratory has appointed a Quality Assurance
Officer and appears to be committed to developing QA programs on
a4 Laboratory-wide basis. We believes our experiences in the
nuclear weapons area can assist Lsboratory management in
ingcituting an enlightened QA policy.

Finally, we need the cooperation and encouragement. of the
DOE, our primary funding agency. The DOE’s experience with QA
has chiefly been in connection with its production contractors.
In expanding and formalizing its QA requirements to include all
its contractors, the DOE has not sufficiently recognized the
different character of the QA needed for R&D laboratories. The
result has been the adversarial attitudes that marked the
initial attempts at introducing QA at Los Alamos and the other
design laboratories. It is now time for all pasrties to reassess
the situation. VWe can cooperate effectively toward the common
goal of excellence if we all are willing to modify extreme
positions and to concentrate on developing workable and
beneficial QA systems. We hope that our efforts at Los Alamos
over the past few years will contribute to stimulating these
necessary changes in actcitude,.



