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Radial build in fusion reactors
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1) To sustain a sufficiently clean plasma domain

2) To recover energy from the emitted radiation and
reaction products

3) To shield the surrounding structures and personnel

4) To breed tritium required in the D-T reactor core
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Ng, N;: ¢Li and ,Li atom densities in the blanket volume V,

0,6, 0,7: corresponding microscopic neutron absorption cross sections
N,: speed dependent neutron density, v,: neutron speed

V_: fusion core volume
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APb+n—2n + ,Pb -7 MeV
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Ex. P, = 2500 MWt (™ 7|=Z& 1000 MWe), f, = 0.8 — 100 kg A H]

Cf. CANDU(Z+=2)0M2| EE|E ditE ~2 kg/yr

Cf. Tritium available worldwide: ~20 kg (2006, Canada OPG)
(+Korea WTRF)

- ITER tritium credit: $30 M/kg
- Market value: $100M-$200 M/kg (12/9g)
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Neutron cross-section, barns
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Neutron Multiplier bed layer
Be or BeT1 Alloy(¢.< 2mm)

Tritium Breeder bed layer \ p

L1, TiO; or other lithium ceramics,

First Wall
(F82H)

Japan DEMO 2001 Blanket Concept




® 48 HseZ 100 kg/yr (~400 g/day) E=°| E2|& 27
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Estimated Upper Limit
Breeding Ratio, C;

oL 1.1
Natural Li 0.9
Be + °Li (5%) 2.7
Pb + °Li (5%) 1.7

Materials encompassing the entire fusion core
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Calculated Tritium
Breeding Ratio, CT

LiPb 1.4
FLIBE 1.1
LIAIO, 0.9

Li,O 1.3
Li,SIO, 0.9

Li,ZrO; 1.0

® In a “typical” blanket 1 cm thick with 10% volume fraction of
316 SS, preceded by a 1 cm steel front-wall and backed by a 100 cm
thick shield: Use of the various solid breeders generally requires
an added neutron multiplier
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Energy flows into and from a fusion reactor blanket
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b: blanket coverage factor depending on the specific blanket geometry
f,: fraction of the fusion energy carried by the neutrons
E*,,: total energy released by an /-type neutron-induced reaction.




® Energy removable from the blanket
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(HIP: Hot Isostatic Pressing)
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