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Historically, new entrants to the practice of nuclear criticality safety have learned their job
primarily by on-the-job training (OJT), often by association with an experienced nuclear critical-
ity safety engineers who probably also learned their jobs by OJT. Typically, the new entrants
learned what they needed to know to solve a particular problem and then accumulated experience
as more problems were solved. Because more formalism will likely be required in the future, a
site-specific analysis of the nuclear criticality safety engineer job was performed and is being
used to develop training classes for newer engineers.

The analysis indicated that there are four major components:
1. analysis - assessment of fissile material activities to establish limits and conditions;
2. surveillance - examination of fissile material activities for adherence to established limits

and conditions;
3. business practices or administration - integration of the results of analysis with facility

operations, e.g., procedures postings, training, how things are supposed to be done; and
4. emergency preparedness - nuclear criticality accident alarm system and emergency

responses.

The analysis component was further subdivided into process analysis, accident analysis, and
transportation analysis. At this time, the process analysis component is of most interest. By
repeatedly asking the question "What does a nuclear criticality safety engineer need to know to
do process analysis?," 10 subject-matter areas were identified as candidates for class develop-
ment, as shown in Fig. 1.

Seven classes have been prepared and delivered to the target audience of newer nuclear
criticality safety engineers. These classes address the subject matter areas of basic nuclear criti-
cality concepts, compilations of critical data, and part of basic subcritical limits guides shown in
Fig. 1. Response to the training approach has generally been favorable, and the students seem to
genuinely appreciate an emphasis on the practical.

The job content analysis has emphasized that nuclear criticality safety, like any other special-
ized field, has a set of basic information which is not readily recognized by new entrants. The
training classes developed from the results of the job content analysis have demonstrated that the
specialized information can be successfully delivered to new entrants.
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Figure 1. Nuclear Criticality Safety Engineer Process Analysis Job.
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