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Development of Accident Diagnosis and
Prediction System for Research Reactor

- A Pilot System of Early Fault Detection
Expert System to Reduce Scram Frequency -

Masao YOKOBAYASHI, Kiyoshi MATSUMOTO, Yoji MURAYAMA™
Masanori KAMINAGAT and Atsuo KOHSAKATT

Department of Reactor Safety Research
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Ibaraki-ken

‘(Recieved October 25, 1990)

A pilot system of early fault detection expert system has been
developed. The early fault detection expert system is one of
subsystems in the accident diagnosis and prediction system for the
research reactor JRR-3 in JAERI.

Functions of the pilot system are to detect deviations of process
parameters from the steady state in the early stage of the transient
and, if possible, to provide procedures to operators to avoid scram
actuation. The reactor accident diagnosis system, DISKET, which had
been developed in JAERI, was applied for developing the pilot system
by extending functions as follows. ‘

(1} A frame structure has been introduced to a part of the knowledge
base of DISKET in .order to infer efficiently.

(2) Numerical equation has been introduced to rule representation in
order to calculate numerical value for rules.

The pilot system was tested against some simulated transients to

validate the effectiveness of the extention mentioned above as well as

+ Department of Research Reactor Operation
++ Office of planning
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the performance of the system.

This report describes development of the pilot system and the

results of the test.

Keywords: DISKET System, Expert System, Accident Diagnosis,

Prediction, JRR-3, Scram Reduction
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Application of DISKET to JRR-3
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FRAME i (Core i/o temp diff high)
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Fig.2.6 Frame definition and control in DISKET
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Cooling Fan Failure
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Fig.3.2 Transient responses following cooling

fan failures
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% % % ACCIDENT HYPOTHESIS * * * (— GRADE 2 —)
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Fig.3.3 Diagnosis result for cooling fan failure
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CORE INLET COOLANT TEMP (DEG.C)
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Fig.3.5 Transient responses to recovery action
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Start of Leakage
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Fig.3.6 Transient responses following primary coolant

leakage to heavy water tank
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