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1. Introduction

This work presents an approach for identification the break locations and size of loss of coolant
accidents (LOCA) in an advanced and complex nuclear power generation system. Therefore, in events
where LOCA occur, it is important that the operators of the nuclear plant are able to identify the location
of the rupture and the size of the rupture as quickly as possible. However, it is very difficult to carry out
this identification only by observing the time trend of the information shown by sensors and panels in
the control room. The identification of the rupture size is a nonlinear problem, to determine the size of
the rupture area in a complex piping system of a nuclear plant. The identification of the rupture location
is a classification problem, where it can have an even greater degree of difficulty than the rupture size
identification problem. To accomplish that, artificial neural network (ANN) models were designed and
evaluated in the assessment of the proposed problem. The training data were obtained by simulations
carried out on a PWR simulator at the Human-Systems Interface Laboratory (LABIHS) at Instituto de
Engenharia Nuclear (IEN).

2. Methodology

Artificial neural networks (ANN) are mathematical models originally inspired by the functioning of the
human brain, in which the main characteristic is the ability to learn by examples and model complex non-
linear relationships amongst these examples. One of the main aspects of ANNs is the non-linear and
differentiable activation function utilized to activate the neurons of the hidden layers, since without this type
of function the network would be able to work only with linear problems.[1,2]

The proposed approach is intended used the ANN that is capable of characterize two aspects of a LOCA:
i) the equivalent size of the rupture; ii) the location of the rupture. Figure 1 illustrates the proposed
approach.. That ANN fed with data collected at Human System Interface Laboratory (LABINS) from
simulations carried out at 5 locations of the nuclear plant.
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Figure 1: ANN model.

3. Results and Discussion

The tests have been showing good results presented in table 1. The results of the production column are in
data not seen by the model during its teaching.

Table 1. Results of ANN models.

Train |Test |validation

Location identification accuracy (%) 92.57 |72.68 [90.59

Absolute mean error in the

S 0.154 ]0.330 {0.290
identification of the rupture area

Examples of amount less than 10%

: . 90.93 [65.08 (79.59
error in the size of the rupture

4, Conclusions

This work is in the very beginning and is supposed to be applied to improve the decision support systems are
important in the operation of a nuclear power plant [3].
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