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Abstract

This paper presents the design of an artificial neural network (ANN) to identify the In-Core Loose Parts
in the Instrumentation Position (ILOPAIP) in the Bushehr nuclear reactor. Initially, a neutron noise
simulator generates the outputs for the 54 neutron detectors in the reactor core due to ILOPAIP. These
outputs are then used to design and train a multilayer perceptron. The neutron noise source caused by
ILOPAIP comprises two components: an absorber of variable strength type. Therefore, the first step
involves determining the location of the neutron noise source of the absorber type with variable strength.
An ANN with a hidden layer is designed to identify the location of this neutron noise source. The results
show a deviation of about 1% from the desired output values. Subsequently, the location of ILOPAIP is
identified using an ANN with two hidden layers. The results show a deviation of about 3% from the
desired output values. Overall, the findings indicate that due to the complex relationship and the
dependence of neutron noise on the location of the detectors, the use of ANN is effective for this
identification.
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1. Power Peaking Factor (PPF)

2. Inadvertent Loading and Operation of a Fuel Assembly in an
Improper Position (ILOFAIP)

3. Artificial Neural Networks (ANN)

4. Training

5. Testing
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1. Neutron Noise Source as an Absorber of Variable Strength Type
2. Multi-Layer Perceptron (MLP)
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2. Cumulative Error

3. Desired Output

4. Batch Learning
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1. Error Back Propagation (EBP)
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