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than one. A reasonable amount of nuclear transmuta-
tion must occur. The (n,f) reaction must be suppressed
well.

§25. Transmutation of High-Level Wastes
in a FLiBe-Cooled Spherical-Tokamak
Reactor

We found that the reprocessed waste with FLiBe
coolant meets these criteria. The FLiBe coolant provides
fast neutrons for nuclear transmutation. Fast neutrons
are suited to suppress the (n,f) reaction and enhance
the (n,2n) reaction. Reprocessed waste also helps to
suppress the (n,f) reaction because the major actinides,
which are dominant fission energy generators, are in-
volved only a little in the reprocessed waste. However,
highly enriched 8Li must be used for the FLiBe coolant
in order to make the TBR greater than one.

Tanaka, Y. (Nagoya Inst. of Tech.), Nagayama, Y.

In the previous publication [1], transmutation of
high-level wastes (HLW) in a water-cooled spherical-
tokamak (ST) reactor was discussed. In the following,
transmutation of HLW in a FLiBe-cooled ST reactor will
be discussed.

We have performed a neutron transport calculation
[2] on a model of ST shown in Fig. 1. The model has
a cylindrical symmetry with respect to the left side as
its symmetry axis. The sizes are given in cm. They are
referred to the Aries-ST [3]. The area for transmutation
is 414 m?, which occupies 63% of the first wall.

Table I shows reaction rates per fusion neutron and
the estimated mass of nuclide in kg transmuted annually
by the FLiBe-cooled 1 GW(}) ST reactor.

TABLE I. Transmutation of the reprocessed waste in the
FLiBe-cooled 1 GW(.) ST reactor. The column RWeF de-
notes the FLiBe coolant composed of 100% enriched °®Li,
while the column RWnF denotes the FLiBe coolant com-
posed of natural Li. The column PWR shows the mass of
nuclide in kg produced annually in the 1 GW) pressurized

water reactor [4].

RWeF RWnF PWR

Keft 0.068 0.076

fission energy (MeV) 6.19 6.84

T om number of fissions 0.033 0.037

number of fission neutrons  0.130 0.141

FIG. 1: Model for a ST reactor. number of "Be(n,2n) 0.084 0.088

tritium-breeding ratio 1.11 0.67
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The plasma region is denoted by . The fuel zone e ¥] ( 0.3 ( 0.3 ( 0.3 0’7{ 6.4
is composed of HLW (30vol%), Zr-cladding (10vol%) :ZU 14 03 42 15 e
and F;LigBe (60vol%). The tritium-breeding zone |4 | is 2338 233 183 22§ 10;'3 13'0"_2
composed of FyLiyBe (100vol%). The neutron reflector 237N, 558 66.3 60.9 352.3 19.6
is composed of natural carbon. The walls and shield 238py 01 00 01 0.1 6.0
are made of Ferritic steel (FegCraW). 29py 1.1 02 27 15 1746
The loaded spent fuel has the composition taken  24°Pu 02 01 03 04 71.6
from Ref. [4]. The reprocessed waste is composed 0.1%  **'Pu 01 00 02 01 116
of uranium and plutonium isotopes, 100% of the minor *42py 01 00 01 01 15.1
actinides and 100% of the fission products of the spent  -..Am 95.6 10.3 104.5 59.0  29.8
fuel. The resulting waste is concentrated by 50 times in z:i"‘Am 06 01 18 02 0.1
order to restore its normal density. 24;1Am 97 82 109 261 59
In a fusion-driven transmuter, a fusion neutron must 2 450"1 L7 05 20 39 0.5
be bred via the (n,f) and/or (n,2n) reactions because the g, Cm 05 01 16 03 0.1
fusion neutron is spent for both tritium-breeding and nu- gq,ﬁ 5(7)3 fg?? ggg
clear transmutation. In addition, the power of a fusion 1207 3'9 26'1 6.1
reactor is inevitably high. The fusion power should not 1350 15 17.8 13.1
be amplified much by the fission energy. Therefore a 137 0.6 45 21.5

fusion-driven transmuter must meet the following crite-
ria; The tritium breeding ratio (TBR) must be greater
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