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Development of Neutron Kinetic Code for Molten Salt Reactors
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Abstract: This study establishes the suitable dynamic models for molten salt reactors
considering the effects of fuel flow on the distribution of delayed neutron precursors and then
develops a new code named MOREL. Some MSRE experimental data from Oak Ridge National
Laboratory (ORNL) are chosen to verify the code, especialy the DNP model, and the numerical
resultsindicate that MOREL can be used for the analysis of the molten salt reactors.
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Tablel Delayed Neutron Fraction Loose

when 25U as Fuel

1 2 3| 4|56
MSRE 22 [ — | — [ — [ =—1—1=
ORNL 22 [ — | — [ — T =1—=1=
BUTE 20 | — | — [ — [ =1 —=1]=
EDF 2288 | 120 | 780 | 623 [ 737 | 28 | 0.0
ENEA 2502 | 140 | 905 | 711 [ 804 [ 32 [ 01
FZK (3) 2622 | 141 | 908 | 709 [ 819 | 41| 03
FZK (b) 2122 [ 126 | 775 | 528 | 624 | 56 | 0.9
FZR 2532 | 138 | 892 | 684 | 778 [ 39 [ 01
POLITO 2780 | 160 | 1007 | 741 | 828 | 40 | 0.2
2315 | 134 | 571 | 615 | 670 | 25 | 0.1
2463 | 136 | 889 | 67.7 | 736 | 25 | 0.0
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Table2 Delayed Neutron Fraction Loose

when 22U as Fuel

DNP

1 2 3 4 5 6
MSRE 1005 | — | — | — | = |=] =
ORNL 1005 | 12.4 | 439 | 282 [ 156 | 04 | 0.1
BUTE 85 — | — =1 —=1—=1-=
EDF 107.8 | 12.4 | 441 | 308 | 200 | 05 | 0.0
ENEA 1224 | 144 | 514 | 347 [ 215 | 05 | 00
FZK (a) 125.0 | 145 | 51.7 | 351 | 22.7 | 0.8 0.1
FZK (b) 1054 | 136 | 451 | 267 | 184 | 12 | 03
FZR 121.0 | 143 [ 506 | 336 | 212 [ 1.4 | 00
POLITO 1345 | 167 | 577 | 363 | 229 | 08 | 0.1

1 1134 | 138 | 481 | 31.7 | 192 | 05 | 0.0
2 102.2 | 135 | 382 | 24.0 | 261 | 0.7 | 0.04
2
10s 0
22s
0 (9]
2 MOREL MSRE
MSRE
2
13 s
3

300

— 160
S 200 "
. “REHRR  Jg 2
= 100 " A MSRESLIG 253 T%
® -MOREL-ORNLA{}z -
* — MOREL-ENDF-B/VIJ%
0 annn® I 1 L L0
0 10 20 30 40 50
i /s
a
250
— MOREL-ENDF-B/VIFE ;50
. 2008 L MOREL-ORNLA{
2 150} & MSRESWZR |07
2 . AR <
=100 F =
= 150 42
501 . .
0 L, SRR O
0 10 20 30 40 50 60 70
f[al/s
b
2

Fig. 2 Reactivity Lossat Pump up and down
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