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Abstract

Plant diagnosis is desired to be performed without human operators, to make
future nuclear power plants more reliable and safer than the existing nuclear
plants. However, knowledge acquired by conventional interview method can
hardly get rid of contradictions and defaults, and can not be thorough. In
order to overcome these problems, a new knowledge acquisition method has been
proposed: each knowledge is accumulated based upon "deeper” knowledge, 1i.e.
plant design description, generally-known physics, etc. This kind of knowledge
acquisition method is called “knowledge compiler”.

The purpose of this study is to evaluate the applicability of this method
to knowledge acquisition for nuclear plant diagnosis, to clarify limitation of
this method at the present stage and to identify problems to be solved for
practical applications.

Propagation of changes in process parameters through each component was
qualitatively described for a nuclear plant and given as the "deeper
knowledge” a knovledge compiler, which has been developed in Osaka University
for diagnosis of mechanical system. For an assumed anomalous sympton, all
possible cause events were listed up by backward reasoning. And then, other
symptons to be activated by each of the above deducted possible cause events
vere derived by forward reasoning. :

Thus an automated knowledge acquisition was tried for nuclear plant
diagnosis.

The following are revealed through the trial:

(DData representation used in the compiler is basically suitable for
describing the heat transport system of ‘the nuclear plant .

®The propagation of qualitative change in process parameter for each
component can be easily expressed as the knowledge base of the compiler.

@1t has been observed that two qualitative values contradicting each other
are assigned to a parameter, both in backward and forward reasonings because
the heat transport system of the nuclear plant has thermally connected fluid
circulating loops.

@In the forvard reasonings, the reasoning engine should be equipped with a
control mechanism to change the reasoning process when above-mentioned
contradiction is detected.

®In case that a component is assumed to be functioning excessively, the
current version compiler generates no failure hypothesis. The compiler
should be modified to generate a failure hypothesis in such a case.

It is the most important subject hereafter to study whether the above itenm
® can be solved by qualitative method, or can only be solved by some
quantitative approach.

#Faculty of Engineering, Kansai Univ.

#4The Institute of Scientific and Industrial Reseach, Osaka Univ.

s##Frontier Technology Development Section, Technology Development Division,
0-arai Engineering Center, Pover Reactor & Nuclear Fuel Development Corporation
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