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Neutronic optimization based on genetic algorithm for
the initial loading long-lived minor actinides in
the blanket for the fusion-driven subcritical system

LI Jing-jing, WU Yi-can

(Institute of Plasma Physics, Chinese Academy of Sciences, Hefei of Anhui Prov. 230031,China}

Abstract: The efficient and effective transmutation of Long-Lived Minor Actinides (LL-
MA) is an important goal in neutronics design and analysis of dual-cooled multi-func-
tional waste transmutation blanket (DWTB) for the Fusion-Driven Subcritical system
(FDS). Considering the characteristics of multi-variables and multi-objectives in the
burnup calculation process of nuclear system, the optimization control method based on
GA (Genetic Algorithm) is presented as a functional module of the multi-functional
(transport/burnup/optimization) neutronics program VisualBUS1. 0 which is home-de-

veloped by the FDS Team. The initial loading compositions in transmutation zone are
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optimized to obtain reasonable neutronics parameters.

Key words: fusion; subcritical; transmutation; optimization; genetic algorithm
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Table 2 Optimization results and

Neutronics parameters
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Fig.1 Neutronics parameter as the function
of MAC fraction and PuC fraction
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Table 3 Optimization results and neutronics parameters

Bkl . OENHE/ %

MG R FEBK

HAEEN Pu M BUDA'

B#/a MAC PuC Lij7 Pbgs K. TBR

Prax/ (MW » m~3)

MxkE/kg FKE/kg (%/a)

1 3.0 6.6 90. 4 0, 85 1. 50
3 3.4 6.6 90.0 0. 84 1. 39

30 4.3 5.6 90.1 0.76 0.98

98 17 169 37 053 2.5
95 19 387 37 321 2.3

63 24 571 31 635 0.7
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Fig. 2 Neutronics parameter as the function of MAC

fraction and PuC fraction when fuel cycle=1 a
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Table 4 The material fractions of MA zone and U zone

B/ %
e Keg~ 0.85
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MA K MAC 6.1 7.1 7.4 7.4 6.7

PuC 5.9 6.5 6.6 6.5 7.4
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URK ucC 5.9 2.7 5.9 8.9 4.2
Liyz Pbss 94.1 97.3 94.1 91.1 95.8
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Table 5 Neutronics parameters

B [H] /a 0 1 2 3
K ~0. 80 0. 80 0. 80 0. 80 0. 80
w14 0. 85 0. 85 0. 85 0. 85
K K~ 0.85 wm2g 0.85 0.85 0. 85 0.85
%348 0.85 0. 85 0. 85 0.85
K.i~0. 90 0.91 0. 89 0. 89 0. 87
K.i~0. 80 77 77 78 80
B4 104 104 104 105
Prar/ (MW « m—3) K~ 0.85 2 104 105 106 108
=34 100 101 102 105
K~0. 90 162 153 137 125
K.4~0. 80 1.12 1.12 1.12 1.12
=149 1.44 1.44 1.44 1.43
TBR K~ 0.85 %28 1. 34 1.35 1.36 1.36
%34 1.25 1.25 1.27 1.28
K. ~0. 90 2.06 1.98 1.78 1. 60
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