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Currently an effort is underway to evaluate critical experiments which were performed in the
past. This effort is led by the Criticality Safety Benchmark Evaluation Working Group, which is
composed of representatives from many of the Department of Energy nuclear facilities.

The evaluation effort is basically intended for use by criticality safety engineers to verify
their calculations. However, it can be used for identification of data which may need investiga-
tion by other working groups, such as the Cross Section Evaluation Working Group and/or the
Experimental Needs Working Group.

The evaluation process involves a significant amount of engineering judgment on the part of
the evaluator. Normally, the evaluation begins with an examination of the documentation. The
documentation consists of any or all of the following: logbooks, notebooks, reports, journals,
and meeting transactions. The completeness and accuracy of the written documentation is ob-
served, (i.e., check to ensure that all of the sources agree in the stated parameters). The documen-
tation is examined to assess the calculational reproducibility. The reproducibility applies to the
ability to calculate the critical experiment based upon the information given and the ability to
assess the accuracy of corrections which were made.

The accepted benchmark critical experiments are to be used as a standard for verification and
validation purposes. The effort as a whole is designed to make available critical experiments
which may not be widely available or known. Also, the effort records the various critical experi-
ments as a comprehensive document and locates valuable reference materials.

The most visible aspect of the project is the usability. Criticality engineers can take the
document off the shelf and easily find a critical experiment whose specifications match the
system which they are analyzing. In the past, the Nuclear Criticality Information Service (NCIS)
provided this service, but the NCIS no longer exists. Even when the NCIS was in existence, it
only referenced critical experiments which were documented in American Nuclear Society
meeting transactions and journals. There are numerous critical experiments which do not appear
in either of these references.

An aside to this project is the location and preservation of the older reference materials.
Many of the older references stored in the archives at Los Alamos appear to be cataloged under
the name of the person who submitted the materials to the archives, and nearly all of the material
is classified. In fairness to the personnel at the Los Alamos archives, they have a large amount of
material with very little expertise in technical matters or current classification policies.
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The impacts of the effort should be self-evident. Critical experiments are documented for
future use, and their associated references are preserved and identified. Experiments which
provide the foundations for recent or present critical experiments are identified. As stated previ-
ously, the evaluations should identify data, methods, or models which need improvement.

In summary, the Criticality Safety Benchmark Project will provide a comprehensive refer-
ence document which will be extremely useful to the criticality safety community. The final
document could be used as an educational tool for future students of criticality safety and for
future critical experimentalists. The project can serve to promote international cooperation in the
area of criticality safety. Gaps in our critical experimental database may be filled in by using
foreign critical experiment data. The effort can also be seen as preserving documents which have
historical significance. In the case of many of the early experiments, such notables as Enrico
Fermi and Richard Feynman provided their guidance and expertise.
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