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A Stress Analysis of the Cast Iron Insert of Spent Nuclear Fuel Disposal
Canister with the Underground Water Pressure Variation in a Deep
Repository

A g 49z
Kang, Shin-Uk  Kwon, Young-Joo

ABSTRACT

In this papaer, the stress analysis of the cast iron insert of spent nuclear fuel disposal
canister in a deep repository at 500m underground is done for the underground pressure
variation. Since the nuclear fuel disposal usually emits much heat and radiation, its careful
treatment is required. And so a long term safe repository at a deep bedrock is used. Under
this situation, the canister experiences some mechanical external loads such as hydrostatic
pressue of underground water, swelling pressure of bentonite, sudden rock movement etc..
Hence, the canister should be designed to withstand these loads. The cast iron insert of the
canister mainly supports these loads. Therefore, the stress analysis of the cast iron insert is
done to determine the design variables such as the diameter versus length of canister and the
number and array type of inner baskets in this paper. The linear static structural analysis is
done using the finite element analysis method. And the finite element analysis code, NISA, is

used for the computation.
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¥ 1 PWRE HE87]9 $3a4 AR HASTE Apole] ZhAo] 2718 o))

Diameter
108cm | 118cm | 128cm | 138cm | 148cm | 158cm | 168cm | 178cm | 188cm | 198cm
Stress, Deflection
Shell (Ni) | 3114 | 284.1 | 2466 | 2023 | 1928 | 1717 | 1586 | 1452 | 1293 | 1156
Maximum
. Lid (Ni) | 2431 | 2281 | 2564 | 2683 | 2238 | 2381 | 2521 | 20.11 | 1935 | 19.33
von-mises
stress (Mpa) Bottom(Ni)| 21.35 | 23.07 | 26.76 | 29.11 | 27.35 265 2455 | 21.25 | 20.23 | 20.14
Cast Iron | 2076 | 158.1 | 131.8 | 1224 | 1073 | 9285 | 8752 | 7935 | 7239 | 42.87
Maximum Deflection (cm)| 0.263 | 0.1684 | 0.141 | 0.113 | 0.0996 | 0.0865 | 0.0788 | 0.0696 | 0.0646 | 0.0527
¥ 2 PWRE AE4719 $834 AR gAdzohd Abo]d] 2H7o] AT o)
Diameter
108cm | 118cm | 128cm | 138cm | 148cm | 158cm | 168cm | 178cm | 188cm | 198cm
Stress, Deflection
Shell (Ni) | 311.4 | 2776 | 230.7 | 199.8 | 1883 | 1687 | 1522 | 1382 | 1263 | 1127
Maximum
. Lid (Ni) | 2431 | 1862 | 21.35 | 20.87 | 21.48 | 20.70 | 20.04 | 1942 | 1883 | 21.27
von-mises
stress (Mpa) Bottom(Ni)| 21.35 | 2042 | 22.40 | 2235 | 2369 | 2323 | 2278 | 2226 | 2172 | 2438
Cast Iron | 207.6 | 158.0 | 12865 116.8 | 1045 [ 9283 | 8363 | 7582 | 69.16 | 40.10
Maximum Deflection (cm)| 0.263 | 0.167 | 0.138 | 0.106 | 0.0987 | 0.0861 | 0.0763 | 0.0684 | 0.062 | 0.0505
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~+— Fixed Gap Structure Between Baskets }
g

—e— Fixed Gp Structuwre Between Baskets
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108 118 128 138 148 158 168 178 188 198 108 118 128 133 148 158 168 178 188 198
Oareter (cm) Qarreter (cm)
Y 4 PWRE AE8719 HA A 129 5 PWRE AE8719 HAA
HEE7] P 24 Hoey YT AAAFIHZ

ANBIE 1, 2 9 29 4, 5T FASHE AR5 HA AolA zasiol & HHAS ol 15~2582
A oo Agsts ARSI AHL 1Bem~168m WY & 2E AS T F Utk ol o] W4
o 7S e ARLY|(o]d AREY] Lol 4%6emt FRHLE AW FRYL LA HFG,

4.2 CANDUE x287|of chst Ssiy 2t

CANDUE 2487l diside PWRE HEE7] Sesidelx 42 A GAAF 15~250 483
AE47] AZ49 A7t 128cm~168cme F#HE 1 ste] CANDUE #8719 PWR HE47]9 A
& 2 AA%TE 7ol 9s)d CANDUY AR47]e A7E 148cm, 158cm, 168cm 7Hgste] 34
syt SN2 CANDUE 24710 sl PWRE HE8&719 Zol Wi ddgrhee wigd
g7t fle A7t FRALR Fo) ¢ATe] WA, AsM Y 74 HFe] diskd CANDUR A
471 uRe ddgthy AFE A8 X2 HgdAA @Ne &gt O dne & 3] YA
Alstdet, E 3ol &4 198cmell tig 2HAE A A A

s rE wo o rlr

P

E. 3 CANDUE H&-8719 Agustd B2 d889 F9 ¥s)

148cm 158cm 168cm 198cm

Diameter

13EA |17EA|21EA|25EA[21EA | 25EA | 21EA |25EA | 9EA [12EA | 13EA [ 17TEA
Stres, Deflection

Shell

(Ni)
Maximum | Lid

182.1 |1895]196.3|203.6[165.2| 173.1 | 1505 [158.2| 121.4 | 130.7 | 160.2 | 186.5

. 29.25 | 27.6 {26.23(24.26121.25| 23.17 | 20.25123.95| 29.0 | 287 | 28.49 | 2865
von-mises | (Ni)

stress  |Bottom

22.23 123.11]23.25(25.76|24.14| 25.19 | 24.56 |25.98 | 31.02 | 30.73 | 30.62 | 31.48

(Mpa) | (ND
Cast
i 110.2 {124.31131.9(137.7{119.2] 125.2 | 107.7 |115.2| 66.88 | 86.5 | 109.8 | 113.2
ron
Maximum

0.0558] 0.084 0.099 | 0.102 | 0.082 [0.088910.05420.079 |0.05440.0552 |0.0556 |0.0561
Deflection (cm)
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