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Design of Simulink Module for Dynamic Reactivity Simulation
of Marine Reactor Automatic Control Rod

CHEN Zhi-yun, LUO Lei, CHEN Wen-zhen, GUI Xue-wen
(Department of NuclearEnergy Science and Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract: The power of marine reactor varies frequently and acutely, which induces the
frequent and acute adjustment of the automatic control rod. According to the characteristics of
marine reactor and the problem of improper control rod reactivity insertion in previous
literatures, the Simulink module for dynamic reactivity simulation of automatic control rod
was designed and adopted as a sub-module of Simulink program for the fast calculation of the
physical and thermal parameters of marine reactor. A typical dynamic process of the marine
reactor was used as the benchmark, which indicates that the designed Simulink module is
capable of the dynamic simulation of automatic control rod position and reactivity, and is
adequate to the fast calculation of physic and thermal parameters. The Simulink module is of
significant meaning to the simulation of the dynamic process of marine reactor and the fast
calculation of the operating parameters.
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Fig. 1 Simulink simulation model
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Fig. 3 Integral worth of automatic control rod
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