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Investigation on Effect of Aircraft Engine Crash Location on Containment
Performance of a Spent Nuclear Fuel Transport Cask
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ABSTRACT

The paper presents the results investigating the effect of aircraft engine impact location on the intended function
evaluation results of spent nuclear fuel transport cask. As a result of the investigation, it is found that the structural
integrity is maintained as the maximum accumulated equivalent plastic strain is below the acceptable criterion regardless
of the collision location. It is identified that when the aircraft engine collided with the upper part of the transport
cask without considering impact limiter the containment performance is weakened compared to when the aircraft
engine collided with the central part.
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Fig. 1 Schematic configuration of KORAD-21.
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Table 1 Design details of KORAD-21 and CFMS56-
7B24

M

Component | Subcomponent | Dimensions (mm) (kzs)s

Cask Body 2,126 x 5,285 | 66,066

Cask Lid 1,955 x 150 | 4,114

Canister 21,686 x 4,880 | 8,144

Basket 241 x 241 x 4550| 4,114

Assembly

Disk 1,686 x 50 0.312

KORAD-21 |Fuel Support | 214 x 214 x 340 | 1.104

D50 x 4,580 0.686

Support Rod

Spent Nuclear

Fuel Assembly 214 x 214 x 4,059 13,965

M48 Bolt 48 x 190 -
Gasket (0.D./
1%} . -
Thickness) 10712
CFM56-7B24 - 1,829 x 2508 | 2,390

% AL 259 tonolth AL A7 SA350
LF3o|t}. =A% 3371 Az B737-9009] <Mzl
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Fig. 2 Finite element model: (a) crash into center of
the cask, (b) full crash into top of the cask,
(c) partial crash into top of the cask, and (d)
overhead view.

xo-i Gasket Bolt
Fig. 3 Finite element model of bolts and gasket.
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Table 2 Variable value about Johnson-Cook hardening
model for each material’®

Variable SA350 LF3 A4340
A (MPa) 4335 792.0
B (MPa) 1448.0 510.0
n 0.18 0.26
C 0.8292 0.014
& (155) 1.0 1.0
T (K) 1733 1793
T, (K) 300 293
m 03759 1.0300

Table 3 Material constant value about Johnson-Cook
dynamic failure model for each material"®

Constant SA350 LF3 A4340
d; 0.0250 -0.8
d, 16.93 2.1
ds -14.8 -0.5
ds 0.0214 -0.002
ds 0.0 0.6
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Fig. 4 Performance curve of the M48 bolt.
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Fig. 5 Performance curve of the Aluminum O-ring.
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Fig. 6 Accumulated equivalent plastic strain distributions
of the cask for the center crash case.
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Fig. 7 Variation of equivalent plastic strains on the
max. generation points vs. the crash

locations.
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Fig. 8 Definition of accumulated relative displacement
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Table 4 Comparison of max. accumulated relative
displacements among three crash cases.

Max. accumulated relative
Crash case displacement (mm)
Sliding Opening
Center 11.79 7.20
Top full 17.01 55.19
Top partial 18.41 64.49

Table 5 Comparison of max applied loads of the
bolts among three crash cases

Crash case Max. applied load of the bolts (kN)
Center 1162.11
Top full 1162.65
Top partial 1162.66
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