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QUALITY ASSURANCE AND QUALI 'Y CONTROL FOR THE
COMPACT PHYSICS RESEARCH FACILITY (CPRF) AND ZTH EXPERIMENT!
R.W, Kewish, Jr.

Los Alamos National Laboratory, F644, Los Alamos, NM 87545

ABSTRACT

in compliance with DOE order 5700.68, which establishes policies
to assure quality achievement in DOE programs, we instituted a
Quality assurance and quality control program whose primary goal is 10
assure that reliable components are available with which to assemble
the CPRF/ZTH experiment. The Code of Federal Regulations 10
CFR 50, appendix B, and the ANSI standard N45.2 wore used as a
primary source oi guidance in establishing a plan for our QA program.
Accepted codes, such as the National Electric Code (NEC). and
standards adopted by organizations such as ANSI, IEEE, ASME, and
NEMA were used in the design and production of comgonents in
keeping with the primary goal of the CPRF program. In setting up
the CPRF/ZTH quality assurance program it was our intention to have
these standards aoply to ull suppliers, both within and outside the
Laboratory.

INTRODUCTION

To accomplish our primary goal & two part documant was written,
Los Alamos report LA-UR-84-449, (1). The first pat, CPRF/ZTH
QA Pian, gives our general QA philosophy. Recognizing that every
program has its own special problems, the second part is divided into
11 aifferent procedures to give the specific detalls of accomplishing
QA, the “how 10" of the QA program. Areas that have already been
addreseed by standard Lab prectices, safaty facilities constiuction, and
procurement, are mentioned sirce QA muct interact with them, but are
not dealt with in any great detail since nothing in this QA Program is
meant to usurp procedures aiready addretsed by Lab practices.

The secondary goal of this Quality Assurance Prcgram was
cne of rying to let good engineering practices and common sense
solva most QA problems, providing guidelines to solutions of those
problems. As & CONSEQUENCE, OUr view Of these 11 procedures has
been that they not ba rigid set of rules in make sure that QA is done
to a certain standard, but a flexible set of guidelines that could be
changed Hf circumstancer warranted 't. Tacks such as design control,
internal |.aboratory transportation, tracking, storage, etc. that require
exira effort to assure that the primary goa!l is achieved are thus covered
by the procedures with this idea of fiexibility in mind.

This paper will cover the CPRF/ZTH QA plan and procedures,
some of the probleams encountared, and solutions to those sroblems.
Anticipated QA activities w:il 8ig0 be discussed.

CPRF/ZTH QA PLAN

Since, in a sense. averyone is involved in QA; So It is not the sole
domain of anyone. Our philosophy of applying the 18 QA elemeris
found in NQA 1, N45.2 ek. to our program is .0 allow the peopie of
each task (sub program) to do their own qualily assurance, and contrni
in their own way. but monitor and guide tham without getting in tho way
Each of the QA elemants is addressad in the plan individually to define
what wo expected to do to tullill the issues of each element. For our
program the 18 elemeants seemed to fit wall into ten procedures, and an
elavanth was wiltten to addrens software devaiopmant QA. Commens
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seamad 1o fit well into ten procedures, and an eleventh was written to
address software development QA. Comments by the Task leader
(sub-program leaders) were incorporated into the plan which was
then approved by the construction program manager.

CPRF/ZTH QA PROCEDURES

To be effective, issues that must be addressed in any QA
program include: design control, purchasing, acceptance, records,
and auditing. A technical design committes, finally named the
“CPRF Steering committee,” CSC, had already been initiated to
address the physics and engineering issues, and define the technical
design criteria (2). This is really where quality assurance began
because the technical criteria establish all design goals. It is the
responsibility of each task leader to see that «ll dasigns within his
particular task meet the technical design criteria.

The 18 QA elements of the Plan neaded to be put into
procedures that define. in a step-by-step manner, how thay woukl be
carried out. Eleven procedures were written that contained detailed
steps for carrying out the QA program. They are listed in Fig. 1
along with their QA document identifier.

ZPRF-QA.01, Design and dratting document control, (3).
CPRF-QA-02, Interface criteria.

CPRF-QA-03, purchasing.

CPRF-QA-04, Tracking.

CPRF-QA.-05, “In-house” handling, shipping, and storing.
CPRF-QA-08. Inspection and testing.

CPRF-QA-07, Non-conformance and corrections.
CPRF-QA-08, Component status.

CPRF-QA-09, Auditing.

CPRF-QA-10, Revords.

CPRF-QA-11, Sottware QA.

Fig. 1. A list of the CPRF/ZTH QA procedures.

AS put into practice, the numbar of procadures could have been
reduced even further. | would have combined 01 and 02, 03 and
07, and 04, 05, 06, and 08, and leave the last three as they are. |
might have alse included software QA with tha group of four, but at
the time it seamed Importunt 1o have it separate.

Bocause our QA program basically consists of only one activity,
monitoring, it seemed that to accomplish effective quality assurance
it was necassary to reduce the papar work as much as possible,
and make an effort to respond 10 the needs of each task rather than
dictate how each QA elemant would be accomplished.

PUTTING THE PLAN AND PROCLDURES INTO
PRACTICE

In implamenting our program it was necussary that we make our
GA procudures it within the well established Lab practioes of safety,
procuremant, und Lab enginearing The Laboratory Manual, (4),
mahas it claar that safety is of prima importance, and nothing shall be
dona without considaring safaty tirgt. Vur procuremant monitoring
systarm lits wall with the Lab system  Finally, GPP projects and



facilites are under the domain of the engineering division of the Lab
so that our project QA didn't need to consider monitoring them.

Design Control. As mentioned previously, the source of all
design criteria for CPRF/ZTH comes from the CSC. Specifications
for materials, etc. are traceable back to the Technical Design
Criteria, (2). Design reviews and a design control system also gave
assurance that designs met the technical criteria.

Assurance that design approach and the engineered design are
viable is accomplished by using internal and external design re» iews.
A sories of design review milestones were scheduled as part of
the construction plan. Internal reviews weie conducted with the
CPRF/ZTH program technical staff as a preliminary to the external
review. Necess~'y changes were made before the external review.
For the external reviews, a group of technically knowiedgeable
experts weia invited from Industry and other National Laboratories
to make suggestions on design approach. Both of these reviews
were valuable in the aid of the CPRF/ZTH design.

Figure 2 shows a flow chart for the design control system,
and is covered in detail paper 10-p-21. The design control system
was instituted for checking design standards, technical criteria, and
avoiding design conflicts betwean tasks. The preliminary and final
design raviews are different from the internal and external reviews
mentioned above. Once a dratted design has completed this system,
it has been subject 1o review by both physicists and engineers so
that chances of incorrect designs have been minimized.

Fig. 2. Design Control rlow Chan,

PROCUREMENT

The Lab procurement syatem has been part of the Laboratory
since its beginning. its functions include materials procurement,
contracts shipping and receiving, and dealing with problems betwean
the vendor and the Lab such as non corformance problams. Almost
all procurament is handied outside the 2PRF/ZTH program 8o the
involvemant of the QA program is minimal. There are several
aspects 0! procuremant that the QA program is involved in thouph.

A procurement liaison trom the Matarials Division (MAT) spent
half ime within our division which included the C: RF/ZTH program.
This provided the program with direct procurament access. Part
of the laison's function was also to enter information on ah
purchase requests (PRs), and RFQ's in a database, and update that
database as information became available  This improved control of

procurement,

Much of the QA and QC in each subprogram is defined
by written spedifications in vendor RFQs, and contracts written
to the local Lab sub-contractor. Personnel of the program QA
office reviewed the QA/QC of each written specification that the
prospective vendor was to adhere to. In some cases QAQC
specifications were written separately to assure that vendurs had
adequate QA plans.

TRACKING SYSTEM

Because the QA program within the CPRF/ZTH is small,
Consisting of one person, it was necessary to combine some of the
proceduras into one System to make them more manageable. As
mentioned above, in practica, four o] the procedures were followed
jointly: tracking, “in-house" shippirq, etc.. inspection ard testing, and
component status. In the normal course of doing business within the
Laboratory these four areas have been easy to neglect, and in my
opinion, presented the greatest hazard to iters being damaged, lost,
non-conformance unresolved, and poor irformation as to status. Fig.
3 shows the trackit. orm used for those items we chose to track.
As can be sean it is quite comprehensive, and, theerfore, can be
”599,'2,' the areas mentioned above.
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FIG 3. CPRF/ZTH Tracking Repoit.

By the end of September 1988 more than 1100 purchase
requests had been writian for the CPRF/ZTH Project. To track all
of them would be an enormous problem. We decided (9 limit the
number of PRs tracked 10 a reasonable numbe: The criteria for
tracking a PR was the following: (1) no PR under $1000 wouk
be tracked, (2) between $1K and $10K PRs chosen would be
designatod by the lask leadar, and (3) all PRs $10K and over would
be tracked. This turned out to be a good criteria because, as seen in
Fig. 4, tha numbaer of PRs over $10K only represent 10% of the PRs
written, but 95% of the dollars. With the additional PRs batwoen $1K
and $10K to ba tracked, the actual number represents abow 15%

To combine the four prooadures mentioned ubove, a database
derived from the procuramuent databare was used to storo
information on each of the activities detined by the procedures fur
each PR to ba tracked AMtgr an itam was received & report was
genoratod and given to the task Igac:r to be filled out so thal
information on racalving, inspaction, tasting, storaga, status, and
problems, etc. could ba entared into the dalabase This report



CPRF/2ZTH CONSTRUCTION
PURCHASE REQUESTS AND COMMITHENTS

Total Purchase Reguests: 1113
Total Commitment: $21.42 M

9/21/89 data

Purchase Request NDO. in % of Total % of Total
Range Range PRs Dollarsls)
<$1000 636 60.18 0.9

ik - @10k 342 37.60 s.2
> 810 k& 103 9.23 93.9

Fig. 4. A comparison of the number of PRs in several dollar ranges
and the percentages each range reprasents of the total dollars.

included somé of the initial procurement information 8o that it was
traceable o the Materials Division in the event of non-conformance.
Request for updated information was carried out periodically by
issuing reports with the last information 8o it could reflect current
information. This feedback mechanism has been fairly successtul in
keeping track of equipment and materials.

INTERNAL MATERIALS HANDLING

The procedure on “in-House" shipping, etc. was written as a
guideline of precautions 1o be taken when materials are moved on
the Lab site. The Lab contractor, Pan Amaerican World Services,
has experionce in moving large equipment. Outside vendors have
also been relied on for handling large equipment. The 1430 MVA
@generator was moved by a vendor with specific expertise in moving
large generators.

INSPECTION AND TESTING

Most of these written apecifications deline inspection, testing
and othar acceptance criteria by which to evaluate the particular
item in question. From these specifications technical personal in
each task were now able 10 develop their own test sheets rather
than having a standard imposed on them. Our formal QA program
then became responsible for coliecting and archiving documents
that showed QA/QC was being carried out. Such a method
of doccumenting QA has disadvantages where tight controis are
needed, but in a relatively small research program, such as ours,
it sgems to allo.. needed freedom for researchers to accomplish
their jobs effectively.

COMPONENT STATUS

This procedure is fultiled by using the combined lracking
system and reporting. The tracking report has a query tor component
status, i.e.. whether the Hem in question has been inspected,
tasted, etc. and is availabie for assembly or use in the CPRF/ZTH
oxpariment

QUALITY ASSURANCE RECORDS

The QA Racords procedure provias for the keeping ol QA
records. Most of these records and documants not specifically isted
as databases in Fig. 5 at least have an index kept on a database
simitar to a computer card catalog. The computer databases make
an oasy reference 1o locate needed documents.

1. Management documents - DOE orders, and intemal Lab
documents.

2. Specifications Library - Specifications written for RFQs.

3. Manuals Library - Maintenance and operational manuals from
vendors.

4. Vendor QA documentation - Required QA repoits by vendors.

5. Procurement database - Information on all CPRFZTH
purchase requests.

6. Tracking databasa - Information on tracked items.

7. Tracking reports - Hard copy reports from the tracking
database.

8. Inspection and Testing data sheets - QA testing by task
personne!
hard copies.

8. OOE quarterly review reports - Mostly viewgraphs from DOE
reviews.

Fig. 5. A list of the CPRF/ZTH QA Databases.
PROBLEMS

Since our QA office is small, solutions to most of the QA
problems, out oi necessity, have been left up the individual task
leaders. In industry | expect this could be a severe problem;
however, ours is a uniquae situation. In reality good engineering
practices include attention to quality assurance. For the most par
the CPRF/ZTH technical staft of physicists and enginears included
quality assurance as par of their planning even before a quality
assurance program was formally in place. As mentioned earlier,
this has minimized the work by the QA olfice which has now become
monitoring the work of others who would do quality assurance and
control regardiess of a formal program.

To accommodate QA problems that required special attention,
such as the maintenance of the 1430 MVA generator, provision was
made In the original QA plan for special procedures.

As implemented, the QA program has had to be flexible 1o
assure that it did not hinder progress. Some of the unanticipated
problems are shown in Fig. 6.

Barely adequate PR control.

Lack. of intormation given on equipment arrival.

Littie attention to trauking.

. Necessity of expediting dratted design reviews.

. Drafting reproduction.

. Having design control system accommodate prototype designs.
. Restrict unrelgasad designs from procurement.

N R WN -

Fig. 6. Unanticipated QA problems.

O! these problems, 1 and 3 have been discussed earlier.
A monthly report on anticipated materials artival solved no. 2.
Expediting the raview of drafted designs has been on an as needed
basis using whatever solution fits the particular situation. in some
cascs maating one-on-ona with raviawars helped. In others, laying
all drawings out In one room for a “mass review” exped.ted tha
reviav..

Drahing reproduction was a problem initially. For a while
we usad other groups In the Lab with more sophisticated copying
equipmant, then an outside vendor becama available at & chesper
price  Finally, we got our own copying equipmant, and a pan ima
dark



Expediting prototype designs so that the engineer could have
information to cofmplete the desigi required coordination between
drafting and design engincers. A special procedure was introduced
to allow for quick release of prototype designs.

Trying to restrict the release of designs for fabrication or
procurement is a continual problem. There always seems to be a
way of circumventing the control system. We have tried to develop a
reputation for accommodating unusual requests so as not to hinder
progress. This seems to alleviate the problem, but | am not sure it
can be considered a solution.

FUTURE QJALITY ASSURANCE

Thus far an audit of our QA program has not been conducted.
The Laboratory has a quality assurance plan, (), that aliows a wide
degree of freedom for aach division in determining their own QA
Plans. We axpect to conduct an audit within the next year.

When CPRF/ZTH becomes operational in 1993 it will present
problems not yet encountered on earlier fusion research programs
in our Division. No longer will a researcher be able io shut down
the machine in the midst of a charge cycle o make a last minute
adjustment on a particular diagnostic. We have begun to look at
some of the problems that will, no doubt, occur.

A "@chnical operations manager” will ba necessary to coordi-
nate exparimental activities. It will be necessary to limit access to the
machine area, and accuunt for all personnel exiting the experimental
area for machine operation. A formal technician training program
may have to he instituted. A number of other aspects of machine
operation will have to be considered in preparation for physics
experimenis. Certainly, machine maintenance will affect experiment
schedules. Experimental activities will have to be carefully planned
out in advance and be coordinated according to necessary rules and
regulations. Preparations for this “Operational Quality Assurance”
program will continue as the next phase of QA and QC for the
CPRF/ZTH experiment.
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