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Design of control rod banks and study of shadowing effect in a typical
soluble boron free small modular reactor

M.R. Abbasi, M. Fallah”
Shahid Beheshti university, Tehran, Iran
Abstract:
Nowadays, small modular reactors (SMRs) are getting attention by many countries especially

those based on LWRs technology for the potential of their near-term deployment, transportability,
economical start-up, higher fuel cycle length, natural cooling flow circulation, higher safety
features than large power reactors. Due to the elimination of boric acid in this type of reactors,
the design and arrangement of control rods is one of the important challenges of their core design.
Control rods are used for a variety of purposes to control reactivity for power maneuvering, or
reactor scram. A control rod is inserted into or out of the core to increase or decrease reactivity
(increase or decrease neutron flux) and thus effects on thermal and electrical power. In this
research, a small modular reactor core is considered and after its neutronic modeling with
conventional codes such as WIMSD5 and PARCS, the location and type of control rods are
determined according to the shadowing effect in the core.

Keywords: Control rods, SMR, Neutronic, Shadowing Effect
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