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Investigating the effect of reflector on the Neutronic parameters
calculations of the small modular reactor

S. Zare Ganjaroodi'*, H. Khameh?, N. Z. Raei, E. Zarifi?, Y. Kasesaz?

1. Faculty of Engineering Science and Research Branch, Islamic Azad university, Tehran, Iran
2. Nuclear Science and Technology Research Institute (NSTRI), Tehran, Iran

Abstract:

Due to the lack of complete design, development and construction of many Small and medium sized
Modular Reactors (SMR) in the world, in this study, some materials for the advanced small modular reactor
CAREM-25 from Argentina were evaluated as the reflector using MCNPX2.7.0 code simulation for the first
time. In this paper, by proposing different materials, the neutronic parameters of the reactor core, including
K-factor, excess reactivity, axial and radial neutron flux distribution (thermal, epithermal and fast) and axial
thermal power distribution were calculated and analyzed. Results illustrated that the selection of beryllium
as a neutronic reflector increases the K-factor and excess reactivity of the core due to the large number of
delayed neutron fraction groups. However, according to the better moderation and lower absorption of the
light water a neutron flux distribution will increases. Also, the use of reflectors including light water,
graphite and beryllium can increase the excess reactivity of the core to about 25 (mKk) and the thermal power
up to 14 MW.

Keywords: Small and Medium sized Modular Reactor (SMR), Neutronic parameters,
CAREM-25 reactor, MCNPX2.7.0. code.
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