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Response To Request For Additional Information
Reguests

Because the coupled building/loop model used in the analysis considers a fixed
base, the staff questions the validity of applying the free field time-history
input motions at the top of the foundation mat. In order to account for the
effects of soil-structure intervaction (881), the time-history response motions
obtained at the top of the foundation mat, instead of the free-field motions,
should be used ag input motiong to the building/locp mathematical model.,
Please provide a response to the above position which, 1f necessary, includes
justification for the use of free field time-history input motions.

Regponse ;

In the non-linear rime-history transient analysis, the mathematical model used
wag 4 coupled building/loop model with a fixed base at the top of the
foundation mat. The input motions for the analysis were at the top of the
foundation mat and were obtained from the Wolf Creek Generating Station (WCGS)
and Callaway Plant soil-structure interaction analyses. Therefore, the effect
from the soil-structure interaction analysis was included. Free-field motions
were not the inputs used in the analysis,

Bequest:

It was stated that the compression bumpers areé modeled as gap elementg in the

analysis., The licengees should verify the capability of the computer code
used for the analysis in its treatment of bumper impact when the bumpers are
in the compregsion mode. 1f the analysis involves assgigning a wvalue of
coefficient of restitution for the impact effects, the licensees should
provide information regarding parametric studies for the effects of assumed
coefficients of regtitution on system responses and justification for the
values assumed in the analysis.

Responge:

The compurer oode used in the analysis is the Westinghouse Proprietary
Code WECAN. Elenent STIF37 was used for the modeling of the compression
bumper in the time-history modal superposition analysis. In the mid-
apventieg (Reference 1), Westinghouse developed structural analysis
romputer codes with the capability to treat compression bumpers modeled
as gap elements wusing modal superposition analysis technigque with
nonlinearities treated as pseudo forces. Direct integration of the
sgquations of motion, typically by the Newmark Beta method, was also
developed in the sgame time period. The nonlinear modal superposition
technigque employing pseudo forces in the WECAN code dand other codes
(Westdyn, EFIPk) has been verified and benchmarked extensively by
comparison to direct integration (Reference 1, 2, and 3).

The mcedal superposition analysis technique for the gap element (STIF37)
is described in WCAP-9389 (Reference 4). In this WCAP, Verification
Problem No. % is the same application of the ron-linear modal
guperposition method to th. reactor coolant locp support aystem as is
used for Wolf Creek Gener.ting Station and Callaway Plant. Also in this
WCAF, the theoretical formulation of the gap element, which includes the

impact phenomena, is explained in Section 2.
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