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ABSTRACT

As far as a subcritical system for TRU transmutation is concerned, fast neutron spectrum is preferable to
thermal neutron spectrum from the viewpoint of as follows: effective utilization of accelerator, uniform
destruction of all TRU nuclides, and reactivity compensation. We can expect that the faster spectrum be
achieved, the more effective the core performance become. In this study, aiming at achievement of the



spectrum as faster as possible, cell geometry effects on core characteristics were analyzed for HY PER (Hybrid
Power Extract Reactor) under development at KAERI (Korea Atomic Energy Research Ingtitute).
Simultaneoudly, It were also investigated whether the neuron absorber such as B,C can suppress the excess

reactivity of initial core in order to compensate reactivity drop dueto TRU fuel depletion.
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Cell Composition Fuel Meat Diameter  Pin Diameter o
- Pin pitch (mm)

Fuel Meat Cladding Coolant (mm) (mm)

TRU+Zr HT-9 Pb-Bi 4.900 6.680 9.352

2. TRU

Nuclides w/o? n St Sq a(=s4sy) h
%Np 5.22% 2.5787 0.2193 1.8703 8.5276 0.2707
8y 1.44% 2.9373 1.0553 0.6679 0.6328 1.7989
Zopy 53.25% 2.9204 1.8945 0.6492 0.3427 2.1751
20py 22.01% 2.8267 0.2865 0.6801 2.3736 0.8379
21py 7.52% 2.9732 2.7715 0.6158 0.2222 2.4327
22py 4.60% 2.8486 0.1787 0.5789 3.2396 0.6719
2Am 4.85% 3.3755 0.1637 2.2460 13.7226 0.2293
2BAm 0.91% 3.1125 0.1195 2.0166 16.8744 0.1741
el 0.19% 3.2926 0.3063 0.6239 2.0369 1.0842

a) Weight percent of TRU nuclides included in spent fuel discharged from 3.5 w/o fueled PWR after burnup of 35 GWD/MTU and cooled
for 10years

3.
P/D 1.2 1.4 1.6 1.8

Without B,C 86.3 77.5 (Standard) 69.7 62.6
TRU+Zr With B,C 102.6 102.1 102.2 102.3
Difference @ 16.3 24.5 32.6 39.7
Without B,C 220.2 199.6 181.9 164.9
TRU+Th+Zr  withB,C 215.4 202.8 191.6 181.8
Difference -4.8 3.2 9.7 16.8

a) Difference= Average Energy with B4C - Average Energy without B4C



4, (Criticality Performance)
P/D 1.2 1.4 1.6 1.8
Without B.C Kin 1.4789 1.4079 1.3417 1.2791
h tru 1.8596 1.8196 1.7796 1.7410
TRU+Zr With B.C Kin 1.3665 1.2120 1.0727 0.9501
h 1ru 1.9678 1.9667 1.9680 1.9688
Difference @ Kint -0.1124 -0.1959 -0.2690 -0.3289
h 1ru 0.1082 0.1471 0.1883 0.2279
Kint 1.5203 1.4687 1.4180 1.3699
Without B,C h 1ru 2.2277 2.1905 2.1546 2.1166
h Fuel ? 1.5474 1.5058 1.4668 1.4264
Kint 1.5319 1.4506 1.3693 1.2885
TRU+Th+Zr With B,C h 1ru 2.2922 2.2676 2.2441 1.2126
h Fuel 1.6202 1.5908 1.5635 0.9794
Kin 0.0116 -0.0181 -0.0487 -0.0814
Difference h tru 0.0645 0.0771 0.0895 -0.9040
h Fuel 0.0728 0.0850 0.0968 -0.4470
a) Difference=MADF with B4C-MADF without B4,C
b) hpyg=alorry % htru + @orh X hth, /0= atomic percent
5. (MADF?)
P/D 1.2 1.4 1.6 1.8
Without B,C 0.2271 0.2012 0.1780 0.1578
TRU+Zr With B,C 0.3167 0.3115 0.3094 0.3067
Difference 0.0895 0.1103 0.1314 0.1489
Without B,C 0.6252 0.5510 0.4913 0.4355
TRU+Th+Zr  withB,C 0.6713 0.6236 0.5835 0.5479
Difference 0.0461 0.0726 0.0922 0.1125

a) MADF=SNi/SN;a;, i=minor actinides and nonfissile plutonium isotopes

b) Difference=MADF with BsC-MADF without B4C
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