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A Comparison of Core Characteristics between Critical and Subcritical System

for TRU Transmutation
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ABSTRACT

Currently, two concepts of TRU transmutation systems, the critical and the subcritical, are under
development in many countries and organization. These two have their own dis- and advantages. In this
context, this study has performed the comparative analyses of nuclear characteristics between two concepts. At
the same time, the neutronic impacts of the external source and the neutron absorber on the core characteristics
have been also analyzed for the subcritical and the critical system, respectively. The neutron flux spectrum, the
fuel temperature coefficient, and the coolant density coefficient have been considered for comparative analyses.

Based on the obtained results, some conclusions could be derived with relation to TRU transmuter design.
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Leakage Absorption (n, 2n) Fission Multiplication
Rate Rate Prod. Rate Prod. Rate Factor
ADSEIG 1.76013E+18 1.34495E+19 3.66667E+16 1.47175E+19 0.96998
ADSSRC 1.67835E+18 1.34716E+19 9.18333E+16 1.47139E+19 0.97714
Difference -8.17833E+16 2.21167E+16 5.51667E+16 -3.61778E+15 0.00716
¥ 3 A8 LA AA A3
FTC? Leakage  Absorption (n, 2n) Fission Kint b b
o (pcm/ Rate Rate Prod. Rate  Prod. Rate  (=nf) NL
crsar 907 - 111448E+18 114996E+19 3.06000E+16 149465E+19 130321  0.91143
0.216
0 318087 62 111503E+18 115081E+19 307000E+16 149457E+19 130218  0.91145
Differen 5.50000E+14 8.50000E+15  1.00000E+14 - -0.00103  0.00002
Q AR2N00F+14
1.00002 - 150984E+18 1.33344E+19 357000E+16 1.48988E+19 112032  0.89262
CRSCRI 0.206
0.99940 50  160035E+18 1.33425E+19 3.58000E+16 148981E+19 111959  0.89264
Differen 5.10000E+14 8.10000E+15  1.00000E+14 - -0.00073  0.00003
7 QR1E+14
0.96998 - 176013E+18 1.34495E+19 3.66667E+16 1.47175E+19 109727  0.88400
ADSEI 0.479
G 0.96863 12 1.76165E+18 1.34651E+19 3.68333E+16 1.47135E+19 109571  0.88402
Differen 1.51667E+15 1.55333E+16  1.66667E+14 - -0.00156  0.00003
A NN772E+18
0.97714 - 167835E+18 1.34716E+19 0.18333E+16 1.47130E+19 109971  0.88854
ADSSR 0.320
C 0.97622 58  161055E+18 1.29560E+19 9.05000E+16 141318E+19 1.09843  0.88874
Differen - - - - -0.00128  0.00020

A 770R7E+1A

R 15AR7E+17

1 2°°°QFE+18

5 Q2100E+17

a) Fuel Temperature Coefficient (dp/dT)
b) Non-Leakage Probability

C) kefr at 980K for Active Core
d) ke at 1280K for Active Core



¥4, I4A DA S AA A3
c CDC®  |eakage Absorption (n, 2n) Fission Kint b
f  (pcm/ Rate Rate Prod. Rate  Prod. Rate  (=nf) NL
crsar 0" - 111448E+18 114996E+19 3.06000E+16 149465E+19 130321  0.91143
0.397
o 118587 38 118772E+18 1.14512E+19 3.03000E+16 1.49521E+19 1.30919  0.90580
Differen 7.32400E+16 - - 5.60661E+15  0.00598  -0.00563
A QANNDNE+1A ONNNNE+14
CRSCR 100002 - 150084E+18 133344E+19 3.57000E+16 1.48988E+19 112032  0.89262
1.124
' 0.99618 49  168426E+18 133126E+19 3.54000E+16 1.49043E+19 1.12255  0.88743
Differen 8.44200E+16 - - 5.41447E+15 000222  -0.00519
2 12000FE+1A ONNNNE+14
ADSE|  0.96998 - 176013E+18 134495E+19 3.66667E+16 1.47175E+19 109727  0.88400
0.704
G 0.96771 98  1.87583E+18 1.33724E+19 3.63333E+16 1.47207E+19 1.10383  0.87669
Differen 1.15700E+17 - - 3.20507E+15  0.00656  -0.00731
7 716R7E+1A QA +14
ADSSR 097714 - 167835E+18 134716E+19 0.18333E+16 147139E+19 109971  0.88854
0.439
C 0.97570 32 167700E+18 125741E+19 8.93333E+16 1.38176E+19 1.10676  0.88158
Differen - - - - 0.00705  -0.00696

1 RBNNNE+15

R 07817E+17

2 BNNNNE+18

R 0R217E+17

a) Coolant Density Coefficient (Jo/dT, dT = 343K)

b) kefs at Flooded System
C) kefr at 5% Voided System
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