EaE F2 % H R Vol.42,No.2
2019 4E 2 H NUCLEAR TECHNIQUES February 2019

s B SRR HEHE T S A AL X e R 1 Y
M i

TR XSy b B BB RSR JH O OBEE " F A
O ERHABE N A ES AT B 2018000

THE A MRS BARE, BT BRI sl P , #5085 0 1078 4k 2 B s M HE S M X R Eh 2 4 &, I
TS HE SRR S5, AU T 545 R P27 MCNP (Monte Carlo N Particle Transport Code) , BA2 MW #{
A0kt B 4% £ HE (Thorium Molten Salt Reactor-Liquid Fuel, TMSR-LFD Wit 8 N 5%, KGR T EE B
Z A BB A B RS S TR B M R B RS . A5 R X T HES A AR, S
FINIE SR, il 227 5 HE S0 OB L 51N SRR K T s2 MR A% 30, BE 5 B T A0 SR R AR R o
By, HEE SRORLPE I 0 s 6 T HE AT SRR, AR AR S SRR ER A A AT SR A I DU RS SRR IR S s X T HE
O SRR, WU AR ST BT RRL ER VAT T T, A0 SR AR AR /NN, 3 ORI 2 38 0, 2 SR AR AR
BRI, HEARS S R 293y o S T HER AT 28 R AR RRL ERIRE  MES I S MRS I, ELIAR R N S0, ORI PE AR
K . A FL N 2 MW TMSR-LF1 %44 Mt iS5 ik 4

KRR IEERME, ELEA SR HE RO, ORI

HhESES TL3

DOI: 10.11889/7.0253-3219.2019.hjs.42.020603

Effect analysis of core structure changes on reactivity in molten salt experimental reactor
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Abstract  [Background] Liquid fuel is used in the molten salt reactor, altering core structure will cause direct
change of fuel salt loading and affect the physical parameters of the reactor core duel to flowing fuel. [Purpose] This
study aims at the influence of core structure changes on reactivity. [Methods] The 2 MW thorium molten salt reactor-
liquid fuel (TMSR-LF1) model was taken as the reference reactor, and the reactivity varitions were calculated by
using MCNP (Monte Carlo N particle transport code) with consideration of parameter changes caused by channel
tube rupture, graphite component movement, graphite damage, and fuel salt penetration. [Results] Computational
results reveal that casing rupture leads to positive reactivity in reactor core, the closer the rupture location is to the
core center, the greater the reactivity is introduced. When the graphite component moves outward, the reactivity of
the reactor core increases. When core graphite is damaged, decrease of the reactivity appears in the case of the

original fuel salt channel blocked by graphite. In the case of new fuel salt channel formed through the damaged
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graphite the reactivity will increase when the graphite damage radius is small, and decrease when the graphite

damage radius is large. The permeability of fuel salts in the core increases reactivity, and the greater the permeability

of fuel salts, the greater the impact on reactivity. [Conclusions] This study provides a basic reference for safety

analysis of 2 MW TMSR-LF1.
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Fig.1 Schematic diagram of computational model
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Table 1 Effect of channel tube rupture on reactivity
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Table 2 Effect of graphite component movement on

reactivity
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Fig.2 Schematic diagram of graphite components damage
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Fig.3 Effect of fuel salt flow channel blocking on reactivity
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Fig.4 Effect of new fuel salt flow channel on reactivity
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