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Simulation study on the characteristics of driving line rod drop based

on passive acceleration

CHEN Xungang MO Jintao LUO Ying YAN Dapeng SHEN Yueyin NIU Haoxuan
(Science and Technology on Reactor System Design Technology Laboratory, Nuclear Power Institute of China, Chengdu 610213, China)

Abstract  [Background] Under the condition of tilting and swinging marine environment, the driving line of
modular floating reactor (MFR) faces with a worse dropping rod environment than that under the condition of vertical
fixation. [Purpose] This study aims to explore the characteristics of driving line rod drop based on passive
acceleration for MFR. [Methods] First of all, a spring was added to the driving line to realize the passive acceleration
rod drop. Then, the simulation study of the drop behavior of the driving line rod of MFR was carried out on the base
of the existing one dimensional hydraulic simulation model of drive line rod drop and considering the influence of the
spring transient force. Culation software "MATLAB" and dynamics simulation software "Motion" were combined to
obtain variation curves of displacement, velocity and hydraulic force in the process of control rod dropping. [Results
& Conclusions] Simulation results show that the spring has certain improvement effect on the control rod drop time,
which helps to overcome the resistance when the control rod drops in the state of sloping and swing.
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Table 1 Drive line parameters

Z ¥4 Parameter names

ZHE

Parameter values

IXZ A4 Control rod drive mechanism 5 17)3# 1 N 42 Guide channel inside diameter / mm 65
X B FF B 4% Drive rod diameter / mm 44.5
IRBNATAR I P42 Guard tube of drive rod inside diameter / mm 60
i #E S 1 414 5 % P9 4% Control rod guide tube inside diameter / mm 11
4 il & Control rod 1% Diameter / mm 9.68
M Number 24
WA S [ Fuel assembly guide pipe P4 BL N 4% Quick insert section inside diameter / mm 11.45
2% BE Y 4% Buffer section inside diameter / mm 10.09
5 #4712 Control rod stroke / m 2
& B4 5L B Moving parts total weight / kg 110
PRI E Spring stiffness / N-m™ 2 000
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