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radius of the shallow dome is 32 ft. The thickness of the cylindical shell
varies from 1/2-inch at the bottom to 3/16-inch at the spring line. The
thickness of the dome shel)l is 1/4-inch. The cylinder is connected to the
dome by means of a welded angle. The tank is anchored to the RC pad by
means of 74 two-inch diameter cast-in-place anchor bolts. For seismic
Toadirgs, the tank was originally analyzed using the methods of TID-7024.

To account for the tank flexibility, the tank was completely reanalyzed. The
seismic input for the reanalysis at the grade level (1 ft below the top of the
pad) was in accordance with Regulatory Guide 1.60 with the Operating Basis
Earthquake (OBE)-zerc period ground acceleration (ZPGA) of 0.12g and the

Safe Shutdown Earthquake (SSE)-ZPGA of 0.20g in the horizontal and vertical
directions. The seismic reanalysis incorporated the lumped-mass model of the
structure (shell and fluid) foundation system. The damping factors used were
in accordance with Regulatory Guide 1.61 for the shell and the impulsive fluid
mass. For the convective fluid, the damping was considered to be 1/Z percent of
critical damping. Thus, the parameters and methods used for seismic reanalysis
are in accordance with the accepted practice and are acceptable.

The responses (loads) from the impulsive, sloshing and vertical modes in the

two horizontal directions are combined by the square root of the sum of the
square method and the results were combined with hydrostatic loads by the
absolute sum method. The spatial combinations were performed by the method
recommended by Newmark using 100 percent of the horizonta)l response in one
direction combined with 40 percent of the response due to the other (perpen-
dicular) direction and 40 percent of the response due to the vertical seismic
excitation. The nozzle loads were computed from the separate seismic analysis
and were combined with the total tank responses around the nozzle locations.
Thus, the method of combining responses from the seismic analyses are acceptabie.

For computing stresses in the roof shell and the connecting angle welds, the
sloshing height and resulting forces were computed using the formula in
NUREG/CR-1161 (Ref. 5).

The shell stresses are computed for each course of the shell thickness and
compared against the allowables. The allowable stresses are computed using

the provisions of Subsection NC of the ASME Boiler & Pressure Vessel Code
Section III. The staff accepts the licensee's procedure. The computed
compressive stresses are within the corresponding allowables. The compressive
stresses in the dome-shell due to sloshing of fluid are less than the ones
computed for snow load and they are significantly lower ti.an the allowables.
The calculated maximum forces on the circumferential fillet weld connecting

the dome to the angle is substantially lower than the allowable force. The
maximum tension load in any anchor-bolt under the three components of earth-
quake is Tess than 10 kips, while the allowable is 50 kips. Actual construction
indicates the hole-size of 3-1/4 inch diameter for 2-inch diameter anchor=bolts
ensures that there will not be any shear force transferred to the anchor-bolts
due to latera) loads. Also, utilizing the static friction between the tank
bottom and the concrete pad, the licensee demonstrated that there will not be
any sliding of the tank due to the lateral loads.
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The lTicensee also performed calculations to demonstrate that the RC pad is
capable of withstanding the talculated maximum forces due to the reanalyzed
applied loads. For example, at the weakest section ({.e., the strip around the
sump-pit) the maximum design shear under load combinaticn incorporating SSE

is 74.5 kips per foot, while the allowable shear computed using the provision
of ACI 318-83 is 79.35 kips per foot. The staff accepts the licensee's results
of the reanalysis ensuring that the tank will retain its integrity under the
postulated seismic loadings.

CONCLUSION

Based on the review of the licensee responses to the staff requests for
additional information, audit of sample calculations and subsequent telecon-
ferences, the staff has concluded that the check of the RWST performed by the
licensee is in accordance with the guidelines provided in Revision 2 of the
Standard Review Plan Section 3.7.3, the Updated Safety Analysis Report (USAR)
commitments, and other acceptable procedures, and therafore the tank is accept-
able.
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