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Neutron noise source unfolding in reactor core using ANN and DYN-ACNEM
simulator

Javad Vosoughi, Naser Vosoughi *

Department of Energy Engineering, Sharif University of Technology, P.O.B. 11365-8639, Tehran, Iran.

Abstract

In this study, the location, intensity and frequency of the noise source in the reactor core are
identified by the neutron noise of detectors. An Artificial Neural Network (ANN) has been utilized
to unfold the characteristics of the noise source. The DYN-ACNEM simulator has been used to
generate neural network training data. The method of this simulator is Average Current Nodal
Expansion, and each fuel assembly has been considered as a node. This choice reduces the cost of
calculations to achieve the desired response. Due to the detectors are scatter in the core, this
simulator has been used for detection of noise source. Thus, the actual distribution of noise is
measured only in the discrete detectors locations. Also, in some problems, the dimensions of the
noise source are the order of the fuel assembly dimensions. Results of applying MLP with a simple
structure compared to similar works show that our simulation has a reasonable accuracy for
unfolding the characteristics of the noise source such as its location, strength and frequency.
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