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Sub-fine Lattice Modeling of Dispersion Particle Fuels in Monte
Carlo Neutron Transport Simulation
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Abstract ; The dispersion particle fuel element in which the fuel particles statistically dis-
tributed in the background material presents new challenges for the conventional reactor
physics methods.Based on the Monte Carlo method , the sub-fine lattice modeling of disper-
sion particle fuels in neutron transport simulation was studied , and the impacts on the mod-
eling efficiency and calculation accuracy of the lattice sizes were given.The numerical re-

sults showed that the sub-fine lattice modeling with optimal lattice size can meet the re-
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quirements of reactor physics simulations for the dispersion particle fuel.
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Fig.1 TRISO-type dispersion particle fuels
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Fig.3 The modeling scheme for particle fuels

using sub-fine lattice model
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Table 1 Geometry and material composition for
TRISO-type fuel particles

JERE/ (75 R/
A RHX 35k m AR (g- em™)
HhEEH IR 175 uc* ol 10.5
B I 100 C 1.0
PR B0 TR A 40 C 1.9
AL RE 35 SiC 3.2
NI AR 40 C 1.9

TEMATEARTT ST, i SR FH A A 28 8RRy 56
b A A IR SV HE R Y H-451 B 28
WREE N 2.25 g/em’ . IZAR R AR )R I
AR 1 A il R AR AR A R R, v -
235 R AL M 10.36% , 1 U.C .0 JCE KR T L
201 3. 0L 2R3 R RIRE RST, BT AR AR
RUHE A SR B RHBURL AR L 1] 4~ 1] 6 JIT7R , DA
BRI LLF H TRISO #RRHSUR 76 A7 5 B i b B
A BT BN A0 R

B4 SREUMAHMEE X-Y EEEE

Fig.4 The X-Y cross-sectional view
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Fig.5 The Y-Z cross-sectional view
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Fig.6 The X-Z cross-sectional view
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Table 2 Numerical verification for sub-fine lattice model
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Table 3 Modeling efficiency when the sub-fine

lattice size is 2R/\/3
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Table 4 Modeling efficiency when the sub-fine lattice size is R
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