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FIFTEENTH ANNUAL ENERGY DIVISION CONFERENCE

SESSION B: QUALITY ADVANCES IN RESEARCH

AUDITING NUCLEAR WEAPONS QUALITY PROCRA14S AT LOS ALA140S

Alvin H. Davis
Staff Mamber

Los Alamos National Laboratory
Loo Alamos, Now Hoxico, 87545

Somo ef tho probloms involvsd in introducing quality
●sauranco un a broad scala in ● national laboratory cr.
diacumnad. A philosophy of how QA can b. ucilizod ban~ficially
in ronoarch and dov~lopmont ●ctivities is doscribad brlofly, ●nd
our ●xporicncos ● t 1.0s Alamos in ●pplying QA to nuclaar weapons
●ctivitioa arm outlinod. Tho important rolo of ●udits is
.mphami#od; ●udits ●ra usad not maroly co dotormina tho
●ffoctivonoas of QA pro~rams but ●lso to ●xplaln ●nd domonstrato
tho uscfulnssm of QA to ● ganorally scoptlcal body of cnginaors
and tciontists, Finally, somo waya of ●asin8 tho ●pplication of
QA f,n tha future are proposed.

This talk is a report on th~ ●xporioncos of our first year
of dovoloplng ●nd ●uditin~ ths nuclaar weapons quality ● ssuranca
programs at Low Alamoa. ~na mtght wondar what ia diffarmnt
●bout this audit progrem. Primarily, tha difforonca lioa in tho
fact that formai qual:ty assurance programs havo not boon part
of tho “culture” It our Laboratory. Prior to 19U7, only ● small
fraction of tho Laboratory’s actlvitia# woro covar.d by QA
programs, and thoso prosrams had baan davolopad, chiafly bacausa
of ths roquiromonts impos~d by outaida sponsors, Tho Laboratory
●m ● wholo had no pollcy on QA, ●nd tho major programs, such as
nuclear weapons, for ●xamplo, prof~rrad not to initiato formal
QA on th~ir own, In fact, tho gonoral attitudo on tho subject
rangad from total ign~ranca of what QA is, LO ● firm balimf chat
QA is inappropriate for our work and should La ●voidod ● t ●ll
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costs. What mad. this situation somowhat ●nomalous was tho fact
that tho DOE had for sovoral years roquirod formal QA programs
for all itti contractors, including Loo Alamos, for both
non-weapons and vcapons ●ctivitlos.

In mid-1985, tho Laboratory dovolopad ●n ovorall quality
plan for its work rolatod to ths design ●nd tasting of nuclear
weapons . ?him plan providad for ● coordinator with ●uthority to
ovoraao tho dovelopmont of quality plans by those Laboratory
divisions having major rosponsibilitios In tha nuclaar waapons
program. Tho coordinator was also given tho task of ●uditing
tho quality programs doacribad by those plans. Nuclaar waapons
work comprisoa a major fraction of tho Laboratory’s budget ●nd
is carried out by many Laboratory groups, Nina of tho mora than
thirty Laboratory divisions wora saloctod ● s tho ❑ajor
contributors to ba included in tho first phaso of tho naw QA
●fforti

Tha first audit of a nuclear waapons quality program wae
conductod in mld=1987. Sinco then, ● regular program of ●udits
of tho divisional quality ●ssuranco plans has boon undar way,
This may ●ound straightforward, but it has ❑ oane in practico
that ● part of our “culture” ● t Los Alamoa had to change, ●nd
tho procoss of chango has not always boon ●asy, Tho coordinator
for nuclear weapons quality ●ssurance, ~on Roso, has had tho
responsibility for bringing about this cultural shift, ●nd I
havo boon ●ssisting him in this task ●lmost from tho btginnlng,

uYLkLLu AQAEhuQumY

No quality plans ●xlstod in th~ nuclear weapons ● rea when w.
began our ●fforts. U* woro convincod, ho~avar, that tha
Laboratory’s outatmnding record of accomplithmsn svar four
docadas was ●mplo ●vidonco that ~ ~ quality programs
oxistod in somo form, Initially, thoroforo, th- divisicns
havins major tosponsibilitios in nuclear wmapons dasicn snd
tostlng woro ●sked to submit quality plans that doscribad chair
●xlating mothoda for ❑aintaining high standards in their work,

Tha flrat ~ubmissions w~ro not Sanorally satisfactory, Tho
basic problom was thtc thora was no common ●groaaant on wh~t
quality aasuranco really is, ●specially when tho corm is ●ppli~d
to tho rosoarch ●nd dovalopmont activities that form tho bulk of
our nuclssr woaponm ●ffortai A fow poraons war~ acquainted with
QA in othtr contoxta, chiefly production ●nvironm~ntt; tha
Laboratory haa sxcollont QA programs, dcvolopod by tl~t quality
aasuranco section in Group MEE.9, for somo of its production
●ctLvitios, Others knaw vagutly ●bout QA, but they ●osoclatsd
it only with industry, In most casts, thora woro strong
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nagativo foolin~s about tho prospact of ●pplying QA to research
●nd dovolopmont. Thoso nogativo foalinss woro rofloctod ●ithor
by ●n outri~ht rofuaal to praparo quality planrn or by submission
of plans that woro brief ●nd not vary Informative.

In fairnoam, tho bow.idormant of tho weapons divisions was
❑atchsd by an uncertainty on our part ● s to what rolo a formal
QA system should play in ●n R&D laboratory. Through rasoarch,
rofloction, ●nd ❑uch discussion with our colloaguts bcth in QA
●nd in R&D, wa havo dovolopod ovor tho past two years ●

philosophy on how to ●pply QA banoficially in tho ● rea of R&D.
This ph losophy has baon ●xpound~d in ● couplo of Labor-tory
reports i

● s WOL1 ●s in formal and informal prosontations to
●udioncos both within ●nd out-id. our Laboratory.

Briefly, our view 18 that QA is fundamonsally ●quiv”.lent to
what aciontiata ●nd ●nginoors havo callad “good laboratory
practice” or “good ●nginmaring practjco, ” But thoso traditional
pfacticos, ●lthough usually ●ffoctivo, hsvo somotimos failed
b~cauoo of human ● rror or tho proasuros of achcdulo or budget.
A QA system trios to minimiza thoso failures by roqulring that
cho mcasuros us-d to ● nsuro tho cxcollonco of R&D work ba
written out sxpllcitly in ● QA plan and supporting procoduros
and that sufficlont documentation ●xist to dtmonscrato
objoctivoly how ●ffactivoly tho system 10 being Implcmontad. A
good QA plmn, thorofora, primarily dsscrib~s tho praccicos that
most conscientious ●nginoors ●nd scientists follow as a matter
of courso, with ●omo additional ●mphasis on tho Importance of
adaquato records,

Uo havo proposad that QA, understood in this way, is a
bonofit rnthor than ● burdan to ● n R6D laboratory. The very act
of writing down ● QA plan for an R&D group forcoa on. to chink
carefully ●bout what systamatia ❑ethods Mr. noodod to help
assuro that tha group’s work 1. valid, If group mombors
participsts ●ctively in preparing tho quality plan, ●vory~no
{nvolvad understands tha rational~ for cho systtm and bocomss
●wtra of just what is axpoctod from ●ach individual in the
taam, Uniform standards ●xist throughout tho group, and it
b.comos much lass likely that mistakas will occur through
caroloaan~ss, hasta, or oucsidc praasuro, Thor. ● ro clear

. . . . . . . . . . . . . . . . . . . . . . . . . .
1

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
“A Ntw Approach co Quality Pkograms for cho National

Laboratories, ” A, H, Davis, P, L, Bussolini, ●nd R, R,
Gaoffrion, LA=UR 86.4351 (SOO llSO, ~ WWUMt J~nu~ry+
1988, pp. 24=27).

“How Can Quality Asauranco Contribute to Rasaarch and
Dovolopmsnt Laboratories, ” A, H, Davis ●nd D, G, Roso,
LA~UR 88~917,
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guidolinos for now ■oubars of tho group to S)llow. Tho agencies
that fund the Jerk aro roassurad ●bout tho quality of tho
rasults. Anu ‘r>orhaps most important, tho ~roup ❑ombors havo
domonstracod to thair profession ●nd to t.ho world that they ara
committod to tho hlghdst standardc of ●xcollonca.

W. boliovo thosa banofits ● ro real, but it has not boon an
●asy task to convinca othors that this kind of QA is
worchwhilo. On tho on. hand, our primary funding agancy, tho
DOE, was prsssing for tho ●doption of quality assuranco in tho
❑oro traditional forms ●mbodiod in nttional consensus standards,
such ● s NQA-1. On tho othsr hand, ❑any of our rncicntists and
●nginoors rasiatod fiorcoly what they felt wss USO1OSS
burosucratic dfct~tion by outsiders on how they should conduct
their work. Ultimately, we havo had ❑odorato succoss in
convincing many of our colleagues thst it is bottrr to work
constructively on QA systems that aro sultod to our noods and
can possibly cvon help us, rather than to resist blindly until
●n inappropriate QA systam la forcmd upon us. W. fool that our
●pproach will mcot tha intent of national conaansus standards
without compromising tha traditional values of ‘an R6D
laboratory.

Havin~ begun to c’.ovclop ● nsw philosophy, w. ●sked our
weapons divialona to try ●gain co writs QA plans, This timo no
could ●xplain mora clearly what wan noodo+,, ●nd w. providod ●

guidolino ■ - a sot of ●bout nina ●lomonts that w. thought ought
to be ●ddreaaed to soma dagroo irI ●ll of tha plans. !46r* im ●

list of thaso ●lomonte by title; in our complato guidollno w.
txplainad ●ach of thorn in moro d.tail:
. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

o)
1)
2)
3)
4)
3)
6)
7)
8)

~tGunuraaAmuLuYkAAuA
Introduction -= Mlosion ●nd Scopo
Organization
Training
Planning
Doalgn
Control of Macoriala and Equipm@nt
Control of Proccss9s
Raoords
Audits

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

W@ ●mphasizod that. qual,ity plans did not havt to adhora
blindly to thj.a formst: ~hcsa ●lam~nta would just servo us as ●

chockliat to maks ouro that important quality ●spacts had boon
covo~od, Tha divisions took us at our word on this point; very
faw of tham adopted tha guidalina ●s ● format for their quality
plans, Howsvor, tho p~ans did turn out to ba much mora
satisfactory or, this oecond round, ●lthough most of thtm still
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want through ● numbex of revisions before everyone felt
r0A90t’tably comfortable about them. Don Rose and I, in the
Quality Coordinator’s office, did itot always ●greo with
everything we saw. But w. felt that it was important that the
plans really reflect the ●ctual practice in the divisions, since
division managements had complete rosponsibilfty for
implementing the quality programs. If modifications in these
programs soomed deafrable to us, they would havo to be
introduced slowly ●s tho people involvsd became convfncod of the
utility of the change.

As tho divisional plans wcro comploted -= ovor s pariod of
●bout ● year -- it was possible to begin, the ●udit program,
Hers again there were psychological roadblocks to b.
surmounted, Vary few of our R&D people knew what was involved
in ● QA ●udit. Tho very word ‘audit” had ●vil connotations. It
brought to mind staely-eyed investigators, searching for ●very
minor shortcoming and hoping to find ●vidonco of incompstanco or
diahonosty. Before ●ach audit, we had to ●xplain ovr purposes
●nd reassure peoplo who wero somotimes quits nervous or
dofbnatve,

In ●xplainlng what a QA ●udit is ●nd why wc do thorn, w. try
to makg the f~llowlng major points. The ●udit 1s w
adversarial; tho only good reason for ●n internal ●udit is to
help managomont so. how wall their quality plan is working ●nd
whors improvomsnts ❑i8ht be helpful, The audit is ~ ●

technical peer review; although w. ●lways have at least on.
technically knowlodgoable parson on tho ●udfe team, ● quality
audit is concsrned with general systems for ●ssuring good
scientific or ●nginaoring practice ●nd doos not try to ●valuate
ttchnica?. ●dequacy, Of courso, ●vidonce that e.ppropiiate
tochnfcal p~~r reviews ●ro conducted is ofton ● requirement of
tho quality program, Basically the ●uditors want to ascertain
that in ths written quality plan the divialon dooa ind~cd aay
what they do, ●nd that objacttve ●videnco ●xists to show that
they do what thay say,

In tho coursa of ●xamining the quality system, quastions may
aris~ ●bout why soma practices ●re used ●nd others ● rc not, ●nd
suggestions may bo reads ●bout possible improvemanta, All khose
matters ● t. diacuss~d durin~ the ●udit ●nd at the pest-audit
moating, 7’ho tangiblo rssult of ●n ●udit is ● report that
summarizes tho ●udit toam~s conclusions on how well the quality
system is working ●nd what Lmprovomonts could bs mad..
tlanagemont is normally ask~d to prepart ● writtsr, responsa to
the ●udit report, Usually, tho rosulta ● ro not controversial, ,
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●inc. possiblo misundarstsndings ● rc discussed ●nd claarod up
bofora tho audit report is finally issued. Not only is the
report an ●i :0 managomont In ●valuating and improving their
quality system, but it ●lso providos ●vidonco to the DOE chat
●ffactlvo quality systems axisc at our Laboratory.

In practica, our audits havo roliad far moro on intarvtawa
wieh tha pooplo working in our nuclsar weapons programs than on
tha ●xamination of objoctivo ●vidonco, ● s in traditional
audita. Tho raason for this is that our focus is not on
datailod compliance with a set of regulations but on the
●ffsccivonass of tho QA program as ● wholo, Especially in this
initial phaso of our ●fforts to introduco QA to tho waapons
program, audits sarva ● s ●n important tutorial davico. Th-y
provldc forums in which tho reasons for tho QA program ●nd tho
difficulciss in instituting it can b. diacuaaod frankly ●nd in
detail,

After most audits that w. havo pcrformod, w. have notlccd
that tha ●ttitudo of tho auditeas has ❑allowad perceptibly. It
la on. thing to discuss tho banofits of QA In ●n abstract way;
It is quite ●nothar thing for tho ●udited organization to ● . .
diractly that tho QA pooplo really car. about what tho technical
divisions ● rc doing, want to understand their probloms, ●nd want
to ba h~lpful in ocarching for solutions. I do not ❑ aan to
imply that auditors ●nd ●uditoos arc ●lways in pcrfoct
agrcamont, but thoro is ● foaling of ❑utual roaptct ●nd crust,
In this wsy, ●udits can do f~r moro tu promota tho d~volopmont
of ●ffcctivt QA programs than can “locturos or papars or ordar~
from higher managtmont or tho DOE, Our ●udits aro not liko tho
product audit~ porformod in industry. Instead, they ● ro
dosigntd to help our R&D staff ro-oxamino periodically their own
practices and ●. . how they can btttor ❑oot tho standards of
●xcsllonco that they ● ro striving for,

W. fool that wc aro making ● good start ● t Los Alamos in
introducing QA into ●n ●nvironmont in which its bcnofits haa not
previously baon spprociatod, Our progross has b~on slow, for we
had no clear guidanca as to whoro wa woro haading or how w.
could got thoro, W. ha ~ Fad to dovolop both our goals and our
methods ● o w. progrossad, If w. had it to do over, what would
❑aka things ●ssior?

First, I think, tho ●xistonca of a c!oaKly articulated
philosophy of QA as ●pplied to ●n R6D laboratory 1s ecsontial,
U@ hopt that in our papers ●nd in our work at Los Alamos wc hmvo
~oncrlbutod to thim goal, Sacond 1s d s~nso of dlroction ●nd
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support from upper managomont. At Los Alarnos Wa lacked that
initially. Laboratory managomont wam ● a wary of QA ● a tho rest
of tho staff ●nd roactod primnrily to pr~ssuro from th~ DOE,
Sinco no ovorall Laboratory policy on QA ●xistmd, we had to
dovolop our programs from tho bottom up. Tho situation is now
changing; tho Laboratory has ●ppointod ● Quality Assuranco
Officer ●nd ●ppears to b~ committod to davoloping QA programs on
● Laboratory-wido basis. W. boliovs our ●xporioncos in tho
nuclear weapons area can ●ssist Laboratory managomont In
inucituting ●n ●nlightonod QA policy.

Finally, w. nood tho cooperation ●nd ●ncouragomont- of tho
DOE, our primary funding agency. Tho DOE’S ●xporionco with QA
has chiefly boon in connection with its production contractors.
In ●xpanding ●nd formalizing its QA roquiromonts to includa all
its contractors, tho DOE has not sufficioncly rocognizod tho
difforant character of tho QA naodod for R&D laboratories. Tho
result has boon tho adversarial attitudes that marked tho
initial ●ttampts ● t introducing QA ● t Los Alamoa ●nd cha othor
design laboratories. It is now timo for ●ll psrtios to roassoss
tho situation, W. can cooporato ●ffoctivaly toward tho common
goal of ●xcolloncc if w. all ●ro willing to modify ● xtromo
positions and to concontrats on dovolopfng workablo ●nd
bonoficial QA systsms. W. hop. that our ●fforts at Los Alamos
ovor tho past fow years will contribute to stimulating thasa
nacossary changes in ●ttituda,
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