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T. Introduction

This document reports the results of a sensitivity study that was
bérformed in order to demonstrate conformance of Exxon Nuclear cOmpany'
nuclear fuel in the Robert E. Ginna nﬁclear power plant to the
Westinghouse K(z) operating envelopé. In particular, the results of. this
analysis show that for skewed to the top power shapes, in addition to the
power shape peaked at the mid-core elevation, that the worst peak cladding
temperature (PCT) in the unlikely event of a Loss-0f-Coolant-Accident
(Loca) remains below the 2200 deg-F limit as specified by Appendix K of
10CFR50.46.

II. Method of Analysis

The sensitivity study was performed using the LOCTA computer code of the
Westinghouse 1981 Large Break LOCA~Eva1uation Model (WEM) to calculate the
PCT for Exxon fuel for three power shapes. The power. shapes invéstigated
were peaked at 6. 0 ft., 8.0 ft., and at 10.5 ft. The po&éfwshapes used in
the 1OCA analyses are shown in Figures 1-3. The peak power‘of each power
shape is limited by the current K(z) envelope for the Robert E. Ginna
(RGE) power plant. The current K(z) envelope for RGE aséumes é maximum
total peaking factor of 2.32, and a hot channel enthalpy rise factor of
1.66.
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The fuel design parameters for the Exxon fuel were obtained from the Exxon
Nuclear Company through a three-party proprietary agreement betyeen,
Westinghouse, Rochester Gas & Electric, and Exxon. The fuel parameters

specific to each power shape were generated by Exxon and transmitted to

- Westinghouse. The fuel parameters, which included fuel pellet

temperatureé'and gap pressures, were then used as input in each of the
LOCTA calculations. The results of the LOCTA calculations are summarized

in the following table:

Comparison of Exxon Fuel Peak Cladding Temperatures

Power Shape Peak PCT PCT Elevation PCT Time

ft. OF - ft. . sec.
6.0 1781 7.25 i 106
8.0 1598 7.25 5.1
10.5 - 1528 10.00 4.9

These results demonstrate that for the Robert E. Ginna Unit, that the
chopped cosine power shape (i.e. 6.0 ft. peaked shape) generates the most
limiting peak clad temperature. Figures 4-6 show the clad temperature
response for the peak node for the 6.0, 8.0, and 10.5 ft. power shapes
respectively. An important observetion of these results is that for the
top-skewed shapes, the peak cladding temperature occurs during the
blowdown phase. This is important because most of the Appendix K
prescribed analytical models have their greatest influence during the

reflood phase. A peak
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clad temperature which occurs during reflood is sensitive to core-wide and

system-wide hydraulic phenomena, while a blowdown peak is a stronger

Vfunction of initial fuel stored energy. A comparison of the peak clad

temperatures during the bloﬁdown and reflood phases for each of these
power shapes provides a more conclusive demonstration that the chopped

cosine power shape produces the most limiting LOCA results.

Comparison of Peak Cladding Temperatures During Blowdown

Powe; Shape Peak PCT-Blowdown PCT Elevation Time
ft. : a OF ft. sec.

6.0 ] 1635 6.00 5.0

8.0 1598 7.25 5.1

10.5 i . 1528 10.00 4.9

The comparison of peak clad temperatures during blowdown shows that the
highest PCT occurs for the chopped cosine power shape; This is
reasonable, because 6.0 ft. shape permits the highest total local peaiing
factor (2.35). The fact that the PCT for the top-éﬁewed shapes occurs
below the peak power location is due to the better heat transfer at higher

elevations that occurs during the period of negative core flow.
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Comparison of Peak Cladding Temperatures During Reflood

Power Shape Peak ‘ PCT-Reflood PCT Elevation ‘Time
ft. ] Op " fe. sec. )

6.0 ; 1781 7.25 : 106

- 8.0 1585 8.00 74

10.5 1458 . «10.00 68

The comparison of reflood Eeak clad tempefatures shows an even wider
margin between the chopped cosine shape and the top-skewed power shapes.
In addition to showing that the choppedAcosine power shape is the “worst"
power shape for a LOoCA analysis of RGE with Exxon fuel, it also
demonstrates a large margin to the 2200 deg-F limit for the top-skewed

shapes for this plant.

IIX. Use_ of Non-Exxon Fuel Hydraulics

-

ThHis sensitivity studj-was performed by re:Ealculating the clad
temperature response for Exxon for theithree power shapes hsing the LOCTA
computer code. The hot assembly hydraulics was not re-calculated for the
Exxon fuel. The blowdown and reflood hydraulic transients are generated’
using thezSATAN, WREFLOOD and COCO computer codes. Existing blowdown and
reflood hydraulics from a previous RGE plant specific analysis with W-OFA
fuel were used as hot assembly boundary conditions for the LOCTA
calculations. Use of the OFA hydraulics are justifiable for this'

sensitivity study on the following basis:



(1) The W-OFA rod size is smaller than the Exxon rod size. This will
result in a slower reflood-of a full core of W-OFA fuel. Thus, for a
given power shape, the use of the OFA core reflood rate provides a

conservative reflood rate for the Exxon fuel heat-up calculation.

(2) Previous sensitivities with top-skewed power shapes in SATAN have hot
shown a large effect on the end-of-blowdown fuel temperatures. Thus, the
use of SATAN chopped cosine power shape results for top-skewed LOCTA
calculaéions can be considered suffickently accurate for a'rough 3
sensitivity study. Because of the wide margin between the cosine and the
top-skewed shape PCTs in this analysis, re-calculation of the SATAN

transient is not expécted to change the conclusions of this analysis.

IV. Conclusions

The Westinghouse La:ge Break LOCA Evaluation Model clad heat-up computer
code, LOCTA, was used to analyze‘Exxon fuel for three power shapes. The
Vresults confirmed that the power—shape peaked.at the center of the core
produces the highest peak cladding temperature. This result for the Exxon
.fuel is consistent with power shapelstudies performed by Westinghouse with
the same computer codes for Westinghouse fuel. The results of this\study
demonstrate that the Exxon fuel in the Robert E. Ginna nuclear power plant
conforms to the current operating K(z) envelope for tostkewed powver
shapes. While the entire transient was not rgéalculated fq;Atyég
analysis, a complete re-analysis wouldmnét be expected to change the

conclusions of this sensitivity study.

-5-



-

3.0

2.5'(*,

204

o L 1 1 L % —1 1 1 i 1 1 3 1 1 1 - 1 'l

0.0 3.0 4.25.4.75 5.25 5.75-6.25 6.75 7.25 7.75 9.0 12.
“1.5 40 45 50 55 6.0 65 70 75 B.0 105
CORE HEIGHT
(FEET)

Figure 1. Axial Power Shape Peaked at 6.0 ft.

(Chopp.ed Cosine Power Shape)
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Figure 2. Axial Power Shape Peaked at 8.0 ft.
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Figure .3. Axial Power Shape Peaked at 10.5( ft.
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Figure 5. - 'Clad Temperéfure Response for PCT Location .

for 8.0 ft. Power Shape

:

04.00

1Y

230.09

rd

D

£



Leetes

CLad Avc, tInr, w0t 20D

:

1300.0

1000,0

300.00

SONCAT L, Clama C230n FULL POVES SwAPL STYOY
0,8 DLCLC 10.9 PLAs POw(R Swar(
CLAD AvC, TEMP u0Y 80D  BuURSY. 0,00 111 ) PLAC, D00 Flt)

—
g g 8
é S g 2 g
LT aN$Y{4]

Figure 6. Clad Temperature Response for PCT Location
for the 10.5 ft. Power Shape



