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The transient analysis of molten salt reactor reactivity insertion based on RELAPS/FLUENT

coupled program
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Abstract  [Background] Molten salt reactor (MSR) is an ideal advanced reactor with good neutron economy,
inherent safety and online refuelling. [Purpose|] This study aims to evaluate the transient behavior of reactive
insertion transients of MSR. [Methods] Based on the RELAPS/FLUENT coupling program and the establishment of
the primary circuit model, the graphite-moderated channel type molten salt reactor was studied, and transient analysis
was conducted when the reactor core was inserted with 0.000 1, 0.000 2, and 0.000 5 reactivities. [Results] The
results show that under the concerned reactivity insertion, the maximum temperature of the reactor core and the outlet
temperature of the salt are both lower than the safety allowable limit due to the negative temperature reactivity of the
reactor core. [Conclusions] This study verifies the good response ability of MSR to reactivity insertion events.
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Table 1 Delayed neutron data

ZH4L Group 2% ) H1 711 Al Delayed neutron fraction / 107 S IRAZ 32 AR 5 4 Precursor decay constant / s™
B, 6.17 0.0125

B, 50.61 0.0319

i 49.79 0.109 4

B, 282.31 0.3172

B, 87.28 1.353 8

B 17.51 8.664 3

Berr 493.67 _

®2 HEHERERNMRH
Table 2 Temperature reactivity coefficient of MSR

23 Parameter

188 VM 2220 Temperature reactivity coefficient / K!

T EE S Upper chamber molten salt

-0.000 005 0

TG 1 X f 5% Active area graphite -0.000 044 6
X AL Active zone fuel -0.000 038 2
T JE Z= 52 Lower chamber molten salt -0.000 004 5
=3 MMEEH
Table 3 Physical parameters
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