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Study on Neutronics and Thermo-hydraulics
for Mixed Pebble Bed Blanket of Fusion Reactor
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Abstract: Based on the preliminary design of fusion reactor, aiming at the outline of
solid blanket design, an advanced helium cooled solid blanket concept was developed.
Be,, Ti and Li, TiO; mixed pebble bed as neutron and tritium breeder which has high
compatibility was adopted, and SiC as structure material which can endure high tempera-
ture for increasing the temperature of helium outlet. Calculation results show that the
volume ratio of Bej; Ti and Li, TiO; should properly approximate between 2 and 4. In
case of selecting 3 as volume ration of Be;, Ti and Li, TiO;, °Li enrichment ranged
between 30% and 80% is suitable. The maximum temperature in the pebble bed is
below the limited temperature of blanket material, and temperature distribution is rea-
sonable properly uniform. This scheme can improve the thermal efficiency as well as
neutronics and tritium breeding performance.
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1
Table 1 Blanket material component
/(g em?) /(g s em™3)
Li; TiO3 3.42 0. 85 0.923 0.2 2.024 279 1
Bei» Ti 2.26 0.6
SiC 2.975 0.077
Be Be 1.779 1. 779
7.7 0.535 71 4.124 997 8
SiC 2.975 0.5357 1.593 707 5
2

Table 2 Tritium breeding ratio of blanket material selection

/ (L) (Be)
Bey» Ti Li; TiOs /Bej2 Ti/Ferritic 1.375 34 1.75X10 2 1. 39
Li; TiO3 /Bey, Ti/SiC 1.367 08 1.81 X102 1. 39
Li; SiO4 /Bey, Ti/Ferritic 1.422 19 1.77 X102 1. 44
Liy SiO, /Be, Ti/SiC 1.402 87 1.83X10°2 1.42
Be Li; TiO3 /Be/Ferritic 1.520 69 2.04X10 2 1.54
Li; TiO3 /Be/SiC 1.526 11 2.12X10°2 1.55
LisSiO, /Be/Ferritic 1.569 52 2.06X10 2 1.59
Liy SiO, /Be/SiC 1.551 88 2.14X102 1.57
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