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Development of Operators’ Mental Model Acquisition System(2)
— Integration of Knowledge Representation about Normal and Abnermal Plant States —

Y. Kitamura!, S. Yoshikawa?®, M. Ikeda?, R. Mizoguchi®

Abstract

This report discusses a representation scheme of device failures
-anticipated in nuclear power plant, to describe related knowledge in a
computer software. Coping ability covering a wide range of physical events
is desired in plant operators and maintenance staffs, but it is impractical to
give them a set of experience to cover the all possible events in the
education/training curriculum. However, in case that their knowledge of
plant design and of generally-known physical principles are enforced, their
ability of cause identification and of appropriate responding actions against
inexperienced events are expected to be enhanced, by combining the basic
engineering and physical knowledge.

Most of the anomalies anticipated in nuclear power plants are initiated as
an incipient failure in some auxiliary equipment initially affecting only
within the relative subsystem and hiding from the central control room, and
then are propagated to deviate process parameters in the main subsystems
to be observed from the control room. Incipient failures in auxiliary
subsystems, such as a chemical degrading of an axis holder caused by a
blockage of lubricant supply line through increased friction and subsequent
extra heating, are typically local and irreversible consequences. On the
other hand, deviation propagation in main systems, such as outlet
temperature rise by an increased pump rotation friction though decreased
coolant flow rate, are typically global and reversible consequences.

This paper describes a methodology development to represent a category of
knowledge to support operators and maintenance staffs’ effort in
understanding local and irreversible failure consequences.
1:Institute of Science & Industrial Research, Osaké University
2:Beam Technology Development Gioup, System Engineering Techonology, Division,

Oarai Engineering Center, Japan Nuclear Cycle Development Institute
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