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The U. S. Nuclear Regu atéry %é%mgasionWTNRC)’la“aﬁ‘ t ng mathématical
mnodele for assessing emonstrations that the U. S§. Department of Energy
(DOE) is expected to make in order to show that its deep geclogic
repositories for high-level radicactive waste (HLW) are in compllance with
NRC's HLW regulation, 10 CFR 60, and EPA'gs HILK Standard, 40 CFR 191, 1In
support of this research, computer software has been developed for use in
assessing the long-term risk from disposal of radicactive waste in deep
geologic formations, in estimating dose commitments and potential adverse
health effects from released radionuclides, and in performing sensitivity
and uncertainty analyses. Because of the potential use of this software in
NRC 1licensing and regulato activities, it is essential that a quality
assurance (QA) program exist to ensure confidence in data generated by
existing codes, as well as maintenance of the codes. The QA plan [NUREG/CR-
“69] was developed by Sandia under the direction and approval of the NRC
“and ‘published in January 1986; it is currently implemented at Sandia on the
Cyber 855/N0O8 computer system.

The QA plan establisghes a Computer Soffware Management Sistam (¢8M8) which
ie administered by the QA Coordinator. The primary function of the CSMS is
to maintain a repositor{ for current and previcusly-used versions of
computer software as well as supgorting docunmentation. Included in this
task is the reaponsibility to maintain backups of all computer files..

The CSMS 1is made up of three major components. The first component: is the
physical 1library, a storage facility for documentation for ¢ach code,
procedures for execution of the code, and hardcopy listings or micrefiche of
source codes, and input and output for all sample problems maintained in the
library. The secend component of the CSMS is a software or code library
currently available on the NOS system in the user area QUALIB. This library
maintains standard versions of codes along with their corresponding source
~~ode, binaries, sample problems, and any other associated files. Users have
3cese te an interactive on-1ine help system that acquaints them with each
code in the librar{. This interactive system provides general information
about the code, its evolution and version, hardware dependencies, related
documentation, and ocurrent Sandia ocontacts. All associated files are
defined aleong with example procedures for execution. In some instances
procedures for special features are provided for the user; for example, to
automatically re-dimension a code for large problems. The third component
is system backup. Duplicate coples of all software are maintained on
magnetic tapes and or diskettes. -

Due to improvements and modifications for specific applications, several
versions of a computer ocode may exist. The standard version nmust be
acconpanied ~,a user's manual and sample problems, and vhen posaible,
currently used versions made compatible with the existing computer hardware
and operating system. Modifications to standard versions must be
accompanied by a 1list of the specific code changes, the input data and
results. Enforcement of these regquirements is provided ough the
manuscoript review process. The QA Coordinator is reguired to sign off on
any reports being published by the or?anization, and doing so ensures that
the author has provided the QA Coordinator with the appro riate material.
In the case of a user's manual for a new code, certain guidelines must be
followed such as a description of theor¥, data input requirements and sample
problems. In the case of a report containing numerical results, the author
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Rust provide the version of the code used (or modifications to an existing
code) and input files and procedures neeced to reproduce those results.

As outlined in the QA glan, two key elements in software QA are
retrievability and traceablility. To ensure future retrievability, all
software maintained in the CSMS is glaced into an archive file in a format
that is compatible with the operational computer eguipment at that time.
At Sandia, standard versions are currently maintained in the user area
QUALIE on the Open NOS computer. The QA plan raguires that records be kept
of anx alteration to a program. This is currently performed through use of
the Update processor at Sandia.

Pertinent information c¢oncerning each computear code is retained in a

designated QA notebook. Such information inaludes hardware and software
quirements; a brief surmary of the purpase, scope and methods of the

‘scogram; modifications: reported problems; and a distribution list.

The QA plan was developed to provide guldelines for establishing a software
maintenance system. As the system has been implemented and the program has
evolved, alternate methods for achieving gquality assurance have been
developed in some areas. Specifically, the use of some of the forms
described in the QA glan and the options provided by the on-line help
facility have evolved to meet changing requirements. Consegquently,. the QA
plan is currently being revised to reflect present usage. .

Several eignificant benefite have resulted from implementation of the
software QA plan. O0f great importance is the fact that the NRC has been
provided with egtandard versions ¢f computer codes develcped for research
efforts. Requirements that a standard version of a computer code be
accompanied by sample Eroblems assures reliability of the code
(veritication). In addition, availability of software with complete
“ocumentation makes reproducibility of results feasible and defensible.
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