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The ,Li(n,n'o)t reaction is a

Tritium Production Cress-Section (barns)
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. S threshold reaction and
\ -, requires an incident neutron
o R energy in excess of 2.8 MeV.
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ZMXIQ M 2|5 (.Li;Li=7.4:92.6)1t2| HIS
Li+ n—=T+ He + 478MeV : I 2 SHX O HX|H A HIS
Li+n—=T+He+n -247MeV : =2 S} O L4 X[ 0f A
TBR(Tritium Breeding Ratio):
MAE|= E2|&2| #=(total tritium production rate in blanket)2}
sigot H2 0 2 AH|E|= E2|&(tritium destruction rate in core)Q|
1 20} #HOofgh — S dX SHf 28

QD

S

J.J.O-nG(Vn) NGNn (Vn)Vnand3r + IJ.O-M (Vn)N7Nn (Vn)vndvnd3r

C _ Van Vb Vn
t =

INdNt <ov>, d°r

VC

Ng Ny ¢Li and ;Li atom densities in the blanket volume V,

One On7- COrresponding microscopic neutron absorption cross sections
N,: speed dependent neutron density, v,: neutron speed

V. fusion core volume

9| H,




=AM K SHYf IS

oBe + n — 2n + 2He - 2.5MeV

APb+n—2n+,,Pb-7MeV

EZ|E AH|E

C; = 55.7Pf4 (g/yr), P HELESEHMW), f: 75 &

Ex) P, = 2500MWt(T™ 7| &5 1000MWe), f; = 0.8 — 100kg ZA-H|

cf) CANDU(B42)0| Mo| Ea|E MAHZE ~2kg/yr

cf) Tritium available worldwide: ~20kg (2006, Canada OPG) (+Korea WTRF)
- ITER tritium credit: $30M/kg
- Market value: $100M-$200M/kg (19/9)
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Neutron Multiplier bed layer
Be or BeTi Alloy(4< 2mm)

Tritium Breeder bed layer \l
L1 T105 or other lithium ceramics,

First Wall
(F82H)

Japan DEMO 2001 Blanket Concept
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3-D Monte Carlo Analysis

Nuclear Data MCONP/MCNPX MCAM
— ENDF ¥

— FENDL
— and so on CAD/CARTIA V5
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ORIGENZ ANSYS
MONTEBURNS CFEX-10
FISPACT2007

Blanket analyses
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2. HotEl 2EE
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-

3-D monte carlo0| 92|t neutronics df A
SANE, e &2 diAdeh S84 ofHX]|,
MR EE HEARM M2 OF 22t30] XIEHAEEO| BEM EE

3. MCNP/MCNPX/MONTEBURNS/ORIGEN2 Z =0f 2|3t TBR, E2|& A2k 9
He/H 4-8&2| 87

4. MCNP/FISPACT/ORIGEN2 R EOf o8t £2t7o] HiAtst I sHtAsl/& 1|
SEO[ 7t

5. MCNPO| o35l A LtE S X =SAMZAE O|&s5tH =22 4
HEZ20 I:H_ -2~ (thermal hydraulics) slj41 : MCNP2} HAH S CFX-1

I ANSYS TE ALS oA — S 2 THRE0) fe ¥ 2RE @S

6. ANSYS/CFX REO| O3t 2H 2t THEE (W18 I S4FYo| 2&

SEAM > Y AERA BN

I BSE H AUE PE WK 2680 YNE TEUSO 188 +3
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7=

. DHBARY,
- 2|EMEt A0 het E2|S S5, BN, PRt YN, E2S

2t = 52 27 Ho[HHo[A EHR

- SAX ZALO]| oS HEdE EE|E2 2EE oA e =il EHOIEENS
S= &0l sweep gas 0| E=g.

-2EE 50 2 S E MEA SE, sweep gasOf| H, M7t EHENS
= HEA & (E2[& 2[50 2o HFA|ZHS 1€ O|LiZ =).

- Sweep gas2 2 HO| EZ|& Z[FH: HT gasl| 84t HTOQ| cold trap, &4t
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5. EC|ls SHM 7=

Li Li;;Pbg; FLiBe
(Lithium-lead eutectic) (LiF-BeF,)

=2l 8% o2 E8|E 8% 4le:
+o59/Mol 88lErt 2 =28 BHEIt 02 A
o FLiBe Z°| EZ| & 2l=tdH
s2go| 2xY2E S8 SoiEo smeso g e S DS BL
=apezo] &8 2xfzol Mete mge o o b T TEA
E2/50] Li 50| 29 So| emmso me L oSN ESE
71 1 = O
Sjstxlo = obEsD
12 AHgO| 7ts




Blanket

Energy

- ——

(n,xn} - reactions

n{Li, T) afn}
{n,y) - reactions



At otLt7r S0 AR
Sof ofs) MMz of
18~20MeV &

Of| L4 X| &8l A== (blanket multiplication factor)

= =2 el HE / YA S A 0| X[(14.1MeV)

= 1.3~14
bf E-, +Z E Z _[ RuQud’r For d-t fusion and assuming
M — | —hy— Vo lithium as the only neutron
o f EL Cf IR“ Q. d%r reactive substance in the blanket
n u u
VC

Qus | | 006NN, (v )V, v, d°r +Qy; [ [ oy NoN, (v, v, dv, d°r

—h+ 00 Yo
3
o0t Qut I NgN; <ov>qdr
v

c

b. blanket coverage factor depending on the specific blanket geometry
£# ; total energy released by an |-type neutron-induced reaction.
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7. HEARM X 7

Van
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AMAE: FAZL BAFS 22 Fla Al22] AHE2E 7 Ar
17| Xt 2 ALY Kb 7t

Al
I:I
- AMEIY A SMA L Ao

o

MEHE 7tsot’| floliM= &

40| Ba.

AOR9| Z=ALO] of3 ~F 9| HAUHES
A= quench Zd. gt H2|, 2, HHFo YA &40
oo AtAMol A & NN F7H 2780 5.
- QIEEXHA: =7 E7HA Y e =0l FHrEo IS 0ld
(= 2A). ZHEIENX] 100 S S XS 2 A[7HO0F .
— 90cm O|& =74 ER.
- AE2171, 718X, #+2H & E8F S A 55| 88F7 25 uwet A
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Small scale PFCs

for Tests (EU)

Be primary first wall module
Be tiles (10 mm), CuCrZr heat sink (10 mm),
316L coolant tubes / backing plate (30 mm)
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(HIP: Hot Isostatic Pressing)
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Breeder

Solid type

Li,0

f Li,Zr0,

CREST s.]Pz :superheated steam)

"~ ASSIR@EB)

~ ARIESI(US)
ARTESTV (US)

" HCSE(CH) | HCPBRU)
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