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Secretariat of Nuclear Regulation Authority (S/NRA/R)

Abstract

In a nuclear facility consisting of mechanical systems and human/organizational
systems, while human/organizational systems (operators, maintenance workers, operation teams,
etc.) are excellent in autonomy, flexibility, and emergency response capability compared to
mechanical systems, the performance varies widely and is not necessarily stable. In order to ensure
high levels of safety and reliability of nuclear facilities, it is necessary to reduce the occurrence of
human error and improve human reliability based on the characteristics of such human and
organizations.

In this safety study, with the aim of further improving nuclear safety design, the
following two items were studied on how to evaluate the complex cognitive behavior of human
beings in response to uncertain situations in the event of severe accident.

In acquisition of technical basis for evaluating human factors engineering in design of
reactor control room, etc., application of human reliability analysis to human factors engineering in
design was considered based on the latest survey for both of them. Using the result, the basic concept
of the framework was proposed for evaluating human factors engineering in design in response to a
severe accident.

In development of human reliability analysis methods applied to the evaluation of
human factors engineering in design in response to severe accidents, the latest technological trends
of human reliability analysis methods, which are important elements in the evaluation of human
factors engineering, were investigated. Based on the result, a procedure was created for a specific
method of human reliability analysis to realize the framework for evaluating human factors
engineering in response to the severe accidents. The feasibility of this method was confirmed by

focusing on the cognitive process of human error that describes the cognitive causal relationship that

il



leads to the occurrence of human error as well as cognitive context that individually, concretely, and
objectively describes the recognition of the plant situation held by the operator and the intention of the
response based on that recognition, giving an example of a human error event. In addition, the

applicability of this method was shown for the regulatory inspection regarding operator’s behavior.
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