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Neutronic Evaluation of New Generation TVS-2M Fuel Assemblies
Replacements with AFA Fuel Assemblies in VVER-1000 Reactor of
Bushehr Power Plant

E. Zarifi!, S. Zare Ganjaroodi?”

1. Reactor and Nuclear Safety Research school, Nuclear Science and Technology Research Institute, Tehran, Iran
2. Faculty of Engineering Science and Research Branch, Islamic Azad university, Tehran, Iran

Abstract:

The purpose of this study is to simulate and evaluate the neutronic parameters of the VVVER-1000 reactor
core of Bushehr power plant by replacing the new generation of TVS-2M fuel assemblies with AFA fuel
assemblies. In this regard, the reactor core was simulated in two modes of arrangement of TVS-2M and
AFA fuel assemblies using the MCNPX2.7.0 code and the SuperMC3.4.0 advanced software. In this way,
neutronic parameters of the reactor core such as k-factor, excess reactivity, neutron flux distribution and
control rod worth were calculated and analyzed. Simulation was performed in all cases in the equal
situation with one hundred thousand histories per 180 active cycles. The mean relative error of the K-factor
calculations was about 0.0001. Results showed that in the absence of control rods entering into the reactor
core, the VVVER-1000 reactor core with TVS-2M fuel arrangement has an excess reactivity of about 15
(mK) more than the AFA fuel arrangement.
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