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Abstract

This study investigates the impact of homogenizing burnable absorbers on the fuel
assembly of the AP1000 reactor and the neutronic parameters of the reactor core,
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(effective multiplication factor keff, neutron flux distribution, and power
distribution). Instead of adding burnable absorbers to specific rods as per the
company’s design, they were added to all fuel assembly rods. This was
accomplished by determining the number density of boron in those rods and
generalizing this method across all fuel assemblies with varying numbers of rods
containing burnable absorbers. WIMS-D5 code was used to describe the
heterogeneous fuel assembly for all fuel assemblies. And from its outputs, a library
of different cross-sections was prepared for CITVAP code to describe the reactor
core and determine the cross-sections. While LEOPARD code was used to
describe a single fuel rod from the homogeneous assembly, which was then
generalized to the entire fuel assembly. Subsequently, all different fuel assemblies
were described, and the cross-sections obtained from 2DB were linked via TLINX
code. The reactor core was described using the 2DB code, and the neutronic
parameters were determined. The results of WIMS-D5 code, representing the
outputs of the heterogeneous fuel assembly, were compared with those from
LEOPARD code, which representing the outputs of the homogeneous fuel
assembly. Additionally, the outputs of CITVAP code, representing the reactor core
with heterogeneous fuel assemblies, were compared with those from 2DB code,
representing the reactor core with homogeneous fuel assemblies.

Keywords: Neutronic parameters, IFBA, burnable absorber, AP1000, keff, Power
distribution, neutron flux.
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