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Thermal Stress Analysis of Spent Fuel Storage Cask
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Abstract

Clearance variation and thermal stress of spent fuel storage cask have been
calculated by wusing the simplified analytical method as a step of conceptual
design. The simplified analytical method was developed to calculate the thermal
stress due to the temperature variation of storage cask under normal operation
condition. The results obtained from the analytical method were compared with
the computational analysis results of the ABAQUS code. There were good
agreement between the results of analytical method and computational analysis.
Therefore, it was proved that the analytical method and procedure were
successfully established to estimate the thermal stress of storage cask. The

maximum thermal stress was lower than the allowable value.
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Input Data Unit | Storage Cask
Temperature change at the overpack inner shell AT T 71
Temperature change at the overpack outer shell 5T o (¢ 17
Temperature change at the mean radius of the 5
MPC shell Ma | € 155
Temperature change at the outside of the MPC AT © 9805
basket
Ten'lperature change at the center of the basket AT, © 315
(helium gas)
Outer radius of the overpack b mm 1775
Inner radius of the overpack a mm 905
Mean radius of the MPC shell Rean mm 827.5
Initial MPC-to-overpack nominal radial clearance RCuo | mm 65
Axial length of the overpack Lovp mm 4870
Axial length of the MPC Lean mm 4845
Initial MPC-to-overpack nominal axial clearance ACho | mm 25
Axial length of the basket Lias mm 4483
Initial basket-to-MPC lid nominal axial clearance ACpn | mm 52
Initial basket-to-MPC shell nominal radial clearance | RCpm | mm 5
Outer radius of the basket Ry mm 810
Coefficient of thermal expansion for the MPC shell ean (O 5.0391x10°
Coefficient of thermal expansion for the basket bas T 5.3483x10 °
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Thermal
Expansion
64.46 mm
22718 mm
4.36 mm
48.65 mm

Initial
65 mm
25 mm
5 mm
52 mm

Clearance

Radial
Clearance
Axial
Clearance
Radial
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Axial
Clearance

Can. Shell-
to-Overpack
Fuel Basket-
to—Can. Shell
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Design
Calculated Analyzed
Error Stress
Stress Stress .
(%) Intensity
(MPa) (MPa)
(MPa)
Radial Stress at the 1.D.
-20.076 -20.312 -1.1 159
of the Overpack
Radial Stress at the O.D.
13.076 18.759 -28 161
of the Overpack
Maximum Radial Stress
-2.657 . . 15
at the Overpack
Axial Stress at the
) -22.872 . . 124
Basket Centerline
Axial Stress at the
22.872 . . 132
Basket Outer Edge
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[2] Boley and Weiner, Theory of Thermal Stresses, John Wiley, 1960, Sec. 9.10,
pp. 288~291.
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