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1.0 PURPOSE

The purpose of this calculation is to determine the effect on stresses in the canister from
reduced wall thickness on the OD of the DSC shell caused by local thinning due to fabrication
or assumed defects (e.g., at temporary welded attachment removal areas). The results of this
calculation are intended to be utilized as a basis for dispositioning nonconforming condltlons
regarding local reductions in shell wall thlckness below the minimum design value of i

2.0 REFERENCES

2.1 TN Calculation 10494-24, Rev. 1, “NUHOMS® 32PTH - Canlster Transfer Load Stress
Analysis.”

2.2 TN Calculation 10494-35, Rev. 2, “NUHOMS® 32PTH - Canister Storége Load Stress
~ Analysis.”

2.3 TN Calculation 10494-4, Rev. 1,” NUHOMS® 32PTH — Basket Stress Analysis for Storage‘
Load.”

2.4 TN Drawing 10494-30-6, Rev. 2, “NUHOMS® 32PTH - Shell Assembly

- 2.5  Matco Associates Inc. Report, “Dry Fuel Storage Canister Weld Evaluation” for Project
No. 907-507589, dated 10/31/07.

2.6 ANSYS Comb’uter Code and Users Manual, Release 6.0.
2.7  ANSYS OQutput Files

3.0 METHODOLOGY

4.0 ASSUMPTIONS

- The wall thinning and/or assumed defect is applied on the OD of the canister.

- The nominal wall thickness of .500” is utilized for this calcutation, consistent with the
practice utilized for the balance of structural calculations. This is conservative since the
typical wall thickness measured during fabrication is on the order of .500 to .520".
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- For the purpose of addressing the lack of documentary evidence of PT surface -
examinations in areas of temporary welded attachments, a flaw depth is assumed
equivalent to the depth of the weld pool plus heat aff ted

5.0 COMPUTATIONS

5.1 Shell Section Property Reduction

Stresses in the shell wall are governed by ore of the following relationships.
R/, where R is average radius of the shell and t is shell thickness.
.'S, where S is the section modulus of the shell.
¥, where tis the shell thickness.

Therefore, the stresses from the structural design calculations of record will be increased by
the governing ratio of the difference between the nominal parameter and reduced parameter
due to local wall thinning/assumed defect using a minimum wall thickness of .440".

Nominal parameters from Reference [2.4],

ODyom = 69.75 in |

Wall thlckness thom = .500in

" IDpom = 68.75in

Determine ratio between nominal and reduced configuration f_or RA,
Calculate R/t for the nominal configuration ‘
Ruom = /z[omnom + IDpom] 1/2 = 1/2[(69.75 + 68. 75)1/2] 34.625 in
thom = 500 in

Rnom/thom = 34.625/.500 = 69.25

Calculate R/t for the reduced/thinned configuration
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5.2 StressACaIcui’étion

The structural design calculations of record References [2.1 thru 2.3] were reviewed to-
identify the most limiting margins to ASME Code stress allowables. Table 1 provides a
summary of the primary stresses — general membrane (Pr,) and local membrane plus

bending (P + Py) and secondary stresses (P_ + P, + Q) for the worst case normal, off-

normal and accident loading for DSC transfer conditions. S[mllarly, Table 2 prowdes a
summary for the DSC storage conditions.

The results indicate the shell stresses remain within Code allowable values conservativel
considering a gross reduction in shell wall thickness

Tables 1 and 2 summarize the bounding load cases for transfer and storage conditions.
Load Case 2, which includes the secondary thermal stresses, is rerun with reduced shell
thickness.. For storage load case (2+3+4) it could be concluded that using a factor of 1.291

is conservative since the rerun LS2 results in lower thermal stresses when the canister shell
thickness Is reduced.

5.3 Finite Element Analysis

The contour plot of stress intensities is shown

6.0 CONCLUSIONS

The reduction in shell wall thickness may cause increases in primary and secondary

stresses, however the maximum stress in the canister shell remains below the ASME Code
allowable stress limits for the governing load cases.

i The governing stresses are summarized in Is 1 and 2.
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7.0 LISTING OF COMPUTER FILES
Files used in analyses.
File Na.me Date Time | Size
Dsc_tr_30ip_hot.db 2/26/2004 2:47PM | _ 6,208
32pth_tr_hot_30ip_can_thin.db 12/26/2007 13:36 PM 4,480
32pth_tr_hot 30ip_can_thin.rst 12/26/2007 13:36 PM 4,352

ANSYS was run on a Windows XP machine with Service Pack 1.
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Table 1 - Transfer Load Cases — Governing Normal, Off-Normal & Accident Conditions

Load ‘Revised Stress
- Stress intensity Intensity w/ . ;
C:s Description from Analysis Reduced Wall Allowable Stress intensity
Thickness (.440")
Handling 2g’s + 30 pslg _ . P +P,+ Q<3S
2™ | int. pressure + thermal PZ; g;g*. (;li— ik "
o Side drop 75g at 180° + P = P < 0.7S,
12 15 psig ext. pressure (to m
endy P (top | 29,354 psi (0.7S, = 41,400 psi)
20 ™. .30 psig int, pressure + Pn= P < Sm
60 kip pull 11,484 psi (Sm = 17,500 psi)
95 (1) 30 psig int. pressure + P+ Py= PL+ Py <1.55q
80 Kip puil 13,790 psi (1.5S,, = 26,250 psi)
04 (0 | 30 psig int. pressure + Pm= P <0.75,
110 kip puli 21,025 psl (0.7S, = 41,400 psi)
Notes:

{1) Load Case Maiimum Stress Intensity and Allowable Stress Intensity taken from Reference [2.1].

Table 2 - Storagé Load Cases — Govérnin/g Nor'mal; Off-Normal & Accident Conditions

Revised Stress
Load Stress Intensity Intensity w/
Case Description - from Analysis Reduced Wall Allowable Stress Intensity
) . Thickness (.4407)
Deadweight + 70 psig int. ' P < Sm
1+6+7 © | pressure + thermal .
(blocked vent) -- (Sm = 18,100 psi)
Deadweight + 70 psig int. P_+ P, < 1.5S,,
14647 @ | pressure + thermal
(blocked vent) (1.58r = 27,150 psi)
24344 @ 30 psig int. pressure + Pot P, +Q <3S,
. seismic + thermal (-20°F) (3S,, = 54,300 psi)
Notes:

(3) Load Case, Maximum Stress Intensity and Allowable Stress Interisity taken from Reference {2.2].

Revised Stress Intensity includes a factor of 1.291 for reduced wall thickness.
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Figure 1 — ANSYS Boundary Conditions for Transfer Load Case No. 2
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Figure 2 — ANSYS Restuilts Stress Intensity Contour for Transfer Load Case No. 2




