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Determining the fuel assemblies bowing of the VVER-1000 reactor by using an
artificial neural network and C-shape bowing assumption
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Abstract

Fuel Assembly (FA) lateral deformation under mechanical, hydraulic, thermal, and radiation loads in the
reactor core is referred to as FA bowing. This phenomenon has various implications for reactor safety and
operation. Bowing results in a local change in distance between FAs, leading to a neutron perturbation
that impacts power distribution and its symmetry. This study aims to determine the bowing pattern of FAs
in the VVER-1000 reactor core using an artificial neural network and the assumption of C-shape bowing.
This will be accomplished based on the power distribution resulting from the presence of FA bowing.
Addressing this issue will assist operators in designing the arrangement of FAs in the next cycle by
understanding the bowing pattern in the reactor core, thereby preventing the escalation of bowing and its
consequences in subsequent fuel cycles.
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