.761, 3 Cre

Prof. Dr. Yong-Su Na
(32-206, Tel. 880-7204)




. Blanket Structure and Breeding Material
. Types of Blanket in ITER and DEMO

. Plasma Facing Components

. Fuel Cycle System




=
=

AtO| H =M X}Hof| Coulomb force

she 2
A, EAE AW Hel £ of7|A|7|X 23,

M
o
.

e =228 7
OJX|X] & 7| t=ol

olo
KM
o]
<0 =5

KF

—r

nud

<
70

wd

I

i

ol =7
H

0 %
Ko 10

olo
Tl
rolll
TH

=
10




£ 7}X| 2 recoil £,

A2 2350 X|

&

S3Ae| X < &X=HO| O7[0LHX] (~1 MeV)

Maximum of energy transferred to the atom by head-on collision

(i

o off A X)

At

Oof

=]
=

ic energy of the incident ion (neutron)

on ™

2 O =|CH
=
N
=

]

H = A A
1AL 2AHE He[-0 7] AlE (ZHEH 2 Fel-o 7).

o
)
[

—
—

H
I:II_|- F

X Q]




O7[AI7]= e (nn)

Il 7| SEH =2 = OH.

AL 2AHE He[-07] AlE (ZHEH 2 "2l 7).

o
=

yd0| =22

g

>
=
SAAL X7t &5 5 EO0LY| #l& (2| o 7| o X]).

Ht
o




AKX H27F = X[H (< 1 keV) HAHO| =510 A0 LO{LEX]
fm Ori2 Yxteio) Ze g0l S48, X2 A

O OHX[E vyl (2= yid)o| HEfZ FE5tn

SIS EeG AR ML} 10HE Be
LA R ER7F B3

ex) >?Co(n,y)*°Co
SaXe| o4 X7} S
1 eV O|SIO|AM =
TSR FY

o

o

tok

+2 YojLt7| 418
o

ITFEA2 10 BlEH S 37t

]

cf) 1&5S X} (500 keV ~ 10 MeV). &S AX}E (1 eV ~ 500 keV)
SR 5P A0l S olH X[ S A Hote =2
Z2|HHN S LIEfU = od. HE0 et DRis 7H.

2= 9= ES AR BHoto] AXfH0f| 22 S5 ALt

=2 HEts1E Sofl g (BHE7] ~ 14.87).

n—p+e +v(rELL S0} 6




LHJ
)
160

750

olo
=
A[d
ol
7

4

oF
)

H2[-017] Al

=
=

(HEHe He-o7]).

SMAFO| O X|7F = threshold O| AR A2 HEAM (> =~ MeV).

sHo| Of| L X| 7} = OFX| 7| E0f

St
=

Efel =

Ei2

SR 9|

Uxtol @

Al

O &

Sl 2hAH
FA

K& SdAt0] <

=
—

cf) ¥N(n,p)4C

==

ol

i

10

AHof| 2

0
Kio
Bl

o[

A

10B(n, o)’ Li




c
O
=
O
>
©
O
—
o
>
-
=
>
o
kS
1

- Atom displacement

- Tonization




=

ol

FA

SAHOf| 2|5}

Kio

jod
1O
o[

o
=

=

=
=

o
H

KHOf| A
o dF

o
—

|

P

decay scheme Of [Ct2}

—_
(o]

S
(=

Motez, &

=
—

ol 7|H 2

=

Of

—

—

LH =2 &= Of| A
tot0] AH|0f M= O] L& =0 =22 swellings

Al
=

=l YNEAY

Bl
ofn
L[
4

of
nﬂl——Olh
101

&l
10
=
Ijo

£ 0f =0 X[ 0f

ol

Hr

—r

7
o[
0{0
K
10f
<0
ol
=
K

Ol

e}

of

—r

ol
104

<
KIr
1|

<
o[

o1

ol
10

OF
RO

LH]
Kd

o
ol

.
-t

1
<)

oll




2) Atom Displacemen
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3) Ionization
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Radiation damage occurs by atom displacement and by nuclear transmutation
involving primarily those producing “He.

Typical atomic displacement and gas production for 1 MW/m-

neutron first wall lading: displacement rate not strongly dependent on the type of
material whereas the gas production rate sensitive to material choices.

Lithium possess a significant gas production gas-production capacity but if this
occurs in the liquid, pressure buildup and swelling are not a problem as it can be

in solids.
Displaced atoms | He production
(107 atoms/s) (107 atoms/s) (107 atoms/s)

Fe 3.6 35 150

Ni 3.9 130 400

min 3.6 27 100

Nb 2.3 9 30

Ti 5.0 34 50

Cu 4.9 32 170

oLi 3100 3100

‘Li 360 370 .




Neutron-induced transmutations in
blanket materials also result in
radioactivation — most important
with respect to reactor maintenance,
storage of reactor components.
The level of radioactivation, along
with other radioactivity aspects
such as the T inventory will be a
key factor in determining the
environmental impact of fusion
reactors.

The residual radioactivity of
selected elements irradiated for 2
years in a typical first wall flux of
1.5 MW/m

Radioactlvity [ Bq / W(th) ]

Time After Shutdown (sec)



Physical Phenomena in Radiation Effects
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