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APPENDIX G
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NRC Question:

G-1.  Explain the nonconservatism (r .ative to the fuel vendor) of the GSU Loss of
Feedwater Heating (LFWH) analysis for RBS Cycle 3.

GSU Response:

The GSU! calculations and the fuel vendor calculations were performed with slightly
different assumptions and analytical conditions. While the GSU calculations are
- wlated differently from the fuel vendor calculations, the analytical results remain
servative relative to best-estimate predictions of plant phenomena. The differences
between the two analyses are summarized in Table G- 1.1.

Differences in hydraulic modeling and exposure distribution were investigated as potential
sources of conservatism in the fuel vendor analysis. Neither of these differences were
found to have a significant effect on the Operating Limit MCPR (OLMCPR) calculated
for the LFWH transient. Reevaluation of the LFWH transient with MCMDT also
resulted in negligible effect on the OLMCPR.

The main difference between the GSU and fuel vendor analyses is in the veoid and
Doppler reactivity, which are included implicitly in the cross sections used by the nodal
simulator code. While the GSU coefficients are numerically close ‘o the fuel vendor
results, the combination of differences drives a substantial difference in final power level
for the LFWH event. Overall accuracy of the Doppler and void feedback mechanisims
in the GSU modeling is demonstrated in the benchmark sections of the main report.

To quantify the rea! difference i analytical results, the GSU methodology was exercised
using the fuel vendor assumptions, The results of this reanalysis are shown in Tabie G-
1.2. The comparative results show close agreement between the GSU analysis and the
fuel vendor analysis when similar analytical assumptions are employed.

e reanalysis accounted for differences in void and Doppler reactivity feedback

fficients by adjusting the fuel temperature de endence of the fast group absorption
cross section in the SIMULATE-E analysis until the final conditions agreed with those
in the fuel vendor analysis. While this measure did not duplicate the fuel vendor
coefficients exactly, it provided a reasonable approximation of the final effects with a
minimum impact on the nuclear modeling.
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NRC Question:

G-3.  Explain the nonconservatism (relative to the fuel vendor} of “he GSU Standby
Liquid Control System (SLCS) cold shutdown margin for RB. Cycle 3.

GSU Response:

The GSU calculations and the fuel vendor calculations were performed with slightly
different assumpions and analytical conditions. While the GSU calculations are
formulated differently from the fuel vendor calculations, the analytical results remain
conservative relative to best-estimate predictions of plant phenomena. The differences
between the two analyses are summarized in Table G-3.1.

The GSU method calculates the soluble boron worth by adjusting the thermal group
absorption ¢ross section consistent with boron worth calculated by CASMO. This
calculation 1s conservatively applied to the SLCS shutdown margin analysis by selecting
conservative adjustment factors over the appropriate ¢’ posure and void history intervals
for each fuel type in the core. Actual boron worth predictions were not made available
to GSU by the fuel vendor; however, the fuel vendor method involves approximation of
the borated k,, for each fuel type ~ applying a conservatively low boron reactivity worth
to a non-borated k,, calculation. The fuel vendor eitimates this reactivity worth at 70%
vaid history, which is deterministically conservative relative to expected void history in
the core.

To quantify the difference between the fuel vendor models and the GSU models, the
SLCS cold shutdown margin was reanalyzed using the GSU modeis and the fuel vendor
methods identified above. The results of this reanalysis are shown in 'fable G-3.2. The
comparative results show close agreement between the GSU analysis and the fuel vendor
analysis when the analyses are performed on the same basis. SLCS shutdown margins
calculated with CMDT are slightly greater than those calculated with MCMET under the
same conditions.
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Table G-4.1 Quad Cities Gamma Scan Local Power Benchmark Results, "MS Error
for Assembly GEHO002

Elgvation Reported Value Revised Value
15.0 0.03031 0.024
21.0 U.04285 0.025
51.0 0.05 52 0.027
56.0 0.04895 0.028
87.0 0.03235 0.030
93.0 0 03287 0.031
123.0 0.02655 0.023
129.0 0.02730 0.025

Table G-4.2 Quad Cities Ganma Scan Local Power Benchmark Results, Summary of
Overall Benchmark

GEHOO02 434 2.675%
| CX0672 313 3.295%
' GEB159 300 2.900%
[ GEBI61 69 3.169%
: CX0214 310 1.561%
Sample 1426 3.090%
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