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Concrete Storage Cask for Interim Storage of Spent Nuclear Fuel
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Experiments and analytical evaluation of the fabrication, non-destructive inspection and structural integrity of reinforced
concrete body for storage casks were carried out to demonstrate the concrete storage cask for spent fuel generated from
nuclear power plants. Analytical survey on the type of concrete material and fabrication method of the storage cask was
performed and the most suitable fabrication method for the concrete body was identified to reduce concrete cracking. The
structural integrity of the concrete body of the storage cask under load conditions during storage was confirmed and the long
term integrity of concrete body against degradation dependent on environmental factors was evaluated.
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Fig. 1 Concrete cask system
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Fig. 2 Placing of reinforcement
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Table 1 Specifications of concrete and concrete curing

ooooo oooooao oooo
0 0000000000000 (000000000000
0 gooooOoooooooo | 0oooo
0 gooooooooooo ooooooooooon
0 000000000000 oooo

gboobooobd 20000 40000000000
gogooo

(3) 0ODOO

0300bobooobobooboooboboooboo
goboboooobboooboboooboboooboobo
gobbooooboboooooboobooooooo
Ooo0opooooooooow4agoooooog

(4) 0OOOO

186

a DOODOOO
04000000000000O0O0O0O0DOO0O0OO
gobooobobooobbooobobooobooo
g 4500000000000000000000
U ogboobobgooooboboobobgoo
goboobh 0 oooooobboooooobooo
obo 500000 000b0ooooboboooo
goboooboboooboboooboboooboobo
goboobbooooooobb o ooooboobooo
gobooobobooobooobooobooooo

gooobobooobobooboob 3booo
goboboo sdgobobooooboboooon o
goobooobo 20000000000b0bo0oo
oooooooboooob ooboboooooo
ooobobooooobooooobbooooooo
ooobooooooboOo 280000000000
goooboboobobobooboob 2b000
gobooobooobooobooobbooooo
gbobooooobobgn
goboogoooooobooboboobooboon
o000 0O OO0 0D boobooboboobooo
oooooobo b0 bob b0 booboboboooo
gloooooboooooon
b. OOOOOOOO
edb0dbOobDOO0OODbOobDO0ooOobon
gooobbooooobb b oooooobooo
gobbooboboboobobboooboobooooo
00000000000000000 0.2 N/mm? O
goooooooobboboooooooooooo o
gobooobooobooobooobbooooo
0000000000 05 N/mm? 00000000
0000000000000000 0.7 N/mm? 00
dddddooooooooooooooboooooo
goooooobobobooboobobooboo o
ooo b obooobooooboboobo oobooo o

(2)00000D0 (h0ODOOoooooo (e)ODD0O0

)
TITAI T T
X

s

I

1
T
T
ri

P ZEE7 R 5 N S P
v o i e ey

o

i1
1
|

S ) AL i}

VS S S, 1, O N, O P, I, YO, X DS, O, S T 0 T L1
I
1
T
I
i
7

7

1

s i 7 S o s

030 OOooopoooooopooooooo
Fig. 3 Elemental model of structural analysis
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Fig. 4 Analysis result of temperature distribution
(a) 00000 ()0000D
0 0000000 OO0 oooo
50 10 -
——[0oooo ——ooooo
40 L 0oooo
O &
£ 06
30 £
O p=4
o S 04t
0O 20 [}
O [}
O
10
0 1 1 1 |
0 7 14 21 28 -0.2 : : :
0 7 14 21 28
ooo (d)
ooo (d)
(b)ooooo
000000 (b)ooooo
50 oooooo
——0oooo 10 — ooooo
40
O
- —_
30 %
= £
g 2
u m]
O
10 o
O 1 1 1 1
0 7 14 21 28
_02 | | | |
ooo (d) 0 7 14 21 28
050 0000000OO00000000000 nopo (9
Fig. 5 Analysis result of temperature histo
9 4 P i 060 0OODDDDOODOOOOOOOOOO0O000O0

ooogoboob200300b000bo0ooonDn

goooboboobooobgo
c. UoOoooonog

gobogobooobboooobooobooon

Fig. 6 Analysis result of stress history
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Fig. 7 Distribution of crack index
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Fig. 12 Measurement operation
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Fig. 13 Wave profile of UT for crack search
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Fig. 14 Wave profile of UT for detachment search
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