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Development of Knowledge Acquisition Methods '
for Knowledge Base Construction for Autonomous Plants
S Yoshikava#, M. Sasajimad, Y. Kitamura#
M. lkeda# A. Endou*, R. Mizoguchi#

A b s t r a c t

In order to enhance safety and reliability of nuclear plant operation, {t is strongly
desired to construct diagnostic knowledge base without lacking, contradiction, and
description inconsistency. Recently, an advanced method:"Knowledge Compiler”to acquire
diagnostic knowledge, mainly based on qualitative reasoning technique, without |
accunulating heuristics by interviews. | o

The applicability of this method for nuclear plants was evaluated in FY1990, and
reasoning contradictions were found to be the most significant problem.

In this paper, 2 new reasoning methods are proposed to overcome this problem, and. their
applicability is discussed about 2 loop heat transport system model of a nuclear power
plant. Technical development required in future are also suggested to construct new
diagnostic knowledge generation system based on these 2 new reasoning schemes.

Both these methods reflect the analysis of initially experienced reasoning contradiction.
Both these methods effectively utilize knowledge on thermal balance, energy conservation
other than that on change propagation in qualitative variables.

In the first method, qualitative values are allocated to the system variables along with
the causality direction, avoiding contradictions among plural variables in each
qualitative constraint describing knowledge of propagation, thermal balance. or energy con
servation.

In the second method, all the qualitative information is represented as a set of
qualitative simultaneous equations. And, more than one smaller sets are generated by
substituting local solutions in a recursive manner. A contrary method is applied for
minimal s:Lset to derive local solutions.

The first method is concluded to be advantageous in explanation of the reasoning process.
The second method is found to be efficient in deriving the qualitative solutions.

It is found finally that 2 major technical developments are neccesary to build a new
structure for diagnostic knowledge generation system based on these new reasoning schemes:
interface between quantitative information processing modules, and a new function to
suggest adding further information to the user in order to enhance reasoning effectiveness.

#The Institute of Scientific and Industrial Research, Osaka University
*Frontier Research Section, Technology Development Division, O-arai Engineering Center,
Power Reactor and Nuclear Fuel Development Corporation
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