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Study of a Transient Incident Identification System Using a Neural Network
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Abstract This paper describes a new technique for identifying abnormal transient events
occurring in a PWR plant. On-site identification is achieved by means of a hierarchical system of
neural networks. The system consists of a discriminator and two subsections, each of them being a
neural network.

The transient sometimes causes reactor trip. Transients that result in reactor trip are differentiated
from non-trip events by the discriminator and diagnosed by the trip-subnetwork, while the non-trip
events are processed by the non-trip subnetwork.

Input to the system is a set of values which characterize the transient behaviors of the plant(process)
parameters. For determining the set of characteristic values, three different types of template functions
have been prepared. Each of the functions are represented by a small number of characteristic
constants. The characteristic constants are estimated by using the least-squares fitting of one of the
functions to the transient. The values of the constants thus determined are used as the inputs data to
the system.

The output layer consists of a set of items which are respectively assigned to the events to be
identified. The hidden layer of each neural network is adjusted and optimized by "learning" so that
correct output is provided for the corresponding "learning” input.

Performing tests on a large number of examples, favorable diagnostic results were obtained. Quick on-
site diagnosis during the course of transient incidents occurring in a plant has been achieved by
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choosing the most suitable template function.
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