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License Amendment Request Pursuant to 10CFR50.90: Revision of the Minimum Critical
Power Ratio Safety Limit

Ladies and Gentlemen:

By letter PY-CEI/NRR-2753L, dated April 5, 2004, the Nuclear Regulatory Commission
(NRC) was requested to review and approve a license amendment for the Perry Nuclear
Power Plant (PNPP). The proposed amendment would modify the existing Minimum Critical
Power Ratio (MCPR) Safety Limit contained in Technical Specification 2.1.1.2. Attachment 5
of that letter contained a non-proprietary version of the Global Nuclear Fuels (GNF) report,
which supported the license amendment request. However, some wording in this non-
proprietary GNF report suggested the report might contain some proprietary information.
This letter is re-transmitting Attachment 5 of letter PY-CEI/NRR-2753L with additional
redaction to eliminate the potential concern of a non-proprietary report containing proprietry
information. ' :

Please remove and destroy the original Attachment 5 of letter PY-CEI/NRR-2753L and
replace it with the revised Attachment 5 enclosed with this letter.

There are no regulatory commitments included in this letter or its attachments. If you have
questions or require additional information, please contact Mr. Vernon K. Higaki,
Manager - Regulatory Affairs, at (440) 280-5294.

Very truly yours,

Enclosure: Revised Attachment 5 for letter PY-CEI/NRR-2753L

cc: NRC Project Manager
NRC Resident Inspector
NRC Region Ill
State of Ohio

l



Attachment §
PY-CEINRR-2753L
Page 1 of 7

Attachment 5 follows this page, and |
contains Non-Proprietary Information.
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Attachment Additional Information Regarding the September 25, 2003
Cycle Specific SLMCPR for Perry Unit 1 Cycle 10

This document contains - information of Global Nuclear Fuel (GNF) and is furnished in
confidence solely for the purpose or purposes stated in the transmittal letter. No other use, direct or
indirect, of the document or the information it contains is authorized.

Proprietary information of Global Nuclear Fuel is indicated by enclosing it in double brackct.s XN
[[ proprietary information ®'j]. A “[[" marking at the beginning of a tablc, figure, ar paragraph
closed with a “J]” marking at the end of the table, figure or paragraph is used to indicate that the
entire content between the double brackets is propretary. In each case, the superscript notation {3}
refers to Paragraph (3) of the enclosed affidavit, which provides the basis .for the proprietary

determination. Specific information that is not so marked is not GNF proprietary.
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Comparison of Perry Unit 1 SLMCPR Values for Cycles 10 and 9

Table 1 summarizes the relevant input parameters and results of the SLMCPR determination for the
Perry Unit 1 Cycle 10 and 9 cores. The SLMCPR evaluetions were performed using NRC approved
methods and uncertzinties®™, These evaluations yield different calculated SLMCPR values because
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Attachment Additional Information Regarding the September 25, 2003
Cycle Specific SLMCPR for Perry Unit 1 Cycle 10

different inputs were used. The quantities that have been shown to have some impact on the
determination of the safety limit MCPR (SLMCPR) are provided.

In comparing the Perry Unit 1 Cycle 10 and Cycle 9 SLMCPR values it is important to note the
impact of the differences in the core and bundle designs. These differences are summarized in

Table 1.

In general, the calculated safety limit is dominated by two key parameters: (1) flatness of the core
bundle-by-bundle MCPR distributions and (2) flatness of the bundle pin-by-pin power/R-factor
distributions. Greater flatness in either parameter yields more rods susceptible to boiling transition

and thus a higher calculated SLMCPR.

'

The uncontrolled bundle pin-by-pin power distributions were compared between the Perry Unit 1
Cycle 10 bundles and the Cycle 9 bundles. Pin-by-pin power distributions are characterized in terms
of R-factors using the NRC approved methodology®™. For the Perry Unit 1 Cycle 10 limiting case
analyzed at EOC, [[*}]] the Perry Unit 1 Cycle 10 bundles are more peaked than the bundles used for

the Cycle 9 SLMCPR analysis.

These calculations use the GEXL14 comrelation for GE14 fuel. The potential impact of a bias on the
calculated SLMCPR due to a GE14 top-peaked (or outlet-peaked) or a GE14 double-humped axial
power shape was considered. For this plant and cycle, no top-peaked or double-humped axial power
shapes were present. The GE12 firel does not contribute to bundles in boiling transition; therefore, no

evaluations were necessary regarding this fuel.

The cycle management core loading pattern for Perry Cycle 10 did not meet the “Acceptable
Deviation from Reference Core Design” criteria specified in GESTARII' Subsection 3.4.2 (i.c. Pexry
did not achieve the minimum N-1 exposure window and the cycle management core loading pattern
replaced some bundles with higher reactive bundles). Hence, a re-examination of the parameters that
determine the operating limits was performed as specified in GESTARII Subsection 3.4.3 for the
cycle management core loading pattern. Figire 2 contains this cycle management core loading
pattern, which the Perry Cycle 10 SLMCPR data presented here is based on.

Summary

[[**"]] have been used to compare quantities that impact the calculated SLMCPR value, Based on
these comparisons, the conclusion is reached that the Perry Unit 1 Cycle 10 core/cycle has a slightly
flatter core MCPR distribution {[P)]] than what was used to perform the Cycle 9 SLMCPR
evaluation; and the Perry Unit 1 Cycle 10 core/cycle has a more peaked in-bundle power distributions
{[**7) than what was used to perform the Cycle 9 SLMCPR evaluation.

The calculated 1.08 Monte Carlo SLMCPR for Perry Unit 1 Cycle 10 is consistent with what one
would expect [[#1]] the 1.08 SLMCPR value is eppropriate.

Based on all of the facts, observations end arguments presented above, it is concluded that the
calculated SLMCPR value of 1,08 for the Parry Unit 1 Cycle 10 core is appropriate. It is reasonable
that this value is smaller than the 1.10 value calculated for the previous cycle.
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Attachment Additional Information Regarding the September 25,2003
Cycle Specific SLMCPR for Perry Unit 1 Cycle 10

For single loop operations (SLO) the calculated safety limit MCPR for the limiting case is 1,10 as
determined by specific calculations for Perry Unit 1 Cycle 10.

Supporting Information

The following information is provided in response to NRC questions on similar submittals regarding
changes in Technical Specification values of SLMCPR. NRC questions pertaining to how GE14
applications satisfy the conditions of the NRC SER™ have been addressed in Reference [4). Other
generically applicable questions related to spplication of the GEXL14 correlation and the applicable
range for the R-factor methodology are addressed in Reference [5]. Only those items that require a
Perry Unit 1/cycle specific response are presented below since all the others are contained in the
references that have already been provided to the NRC.

The core loadiﬁg information for Perry Unit 1 Cycles 9 and 10 is provided in Figures 1 and 2,

respectively. The impact of the fuel loading pattern differences on the calctlated SLMCPR is

correlated to the values of [[*1]]

The power and non-power distribution uncertainties that are used in the analyses are indicated in
Table 1. The referenced document numbers have previously been reviewed and approved by the

NRC.

Prepared by: Verified by:
y e,
JE. Fawks " GM.Baks

Technical Program Manager Technical Program Manger
Perry Unit 1 Project
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Table1
Comparison of the Perry Unit 1 Cycle 9 and Cycle 10 SLMCPR
QUANTITY, DESCRIPTION Perry Unit 1 Perry Unit 1
Cycle 9 Cycle 10
Number of Bundles in Core 748 748
Limiting Cycle Exposure Point EOC EOC
_Cycle Exposure at Limiting Point [MWd/STU] 14500 13500
Reload Fuel Type GEl4 GE14
Latest Reload Batch Fraction [%] 40.6 37.4
Latest Reload Average Batch Weight % 4.16 4.13
Batch Fraction for GE14 40.6% * 78.1%
Batch Fraction for GE12 59.4% 219% .
Batch Fraction for GE11 0.0% 0.0%
Batch Fraction for GE10 0.0% 0.0%
Core Average Weipht % Enrichment 4.0 4.1
Core MCER (for limiting rod pattem) 1.37 147
T o)
[ M
Power distribution uncettainty GETAB GETAR
NEDO-10958-A | NEDQO-10958-A
Non-power distribution uncertainty Revised Revised
NEDC-32694P-A | NEDC-32694P-A
Calculated Safety Limit MCPR 1.10 1.08
page 4 of 6

DREF #0000-0020-4731




PY-CEI/NRR-2753L
September 25, 2003

Attachment §
Page 6 of 7

Additional Information Regarding the
Cycle Specific SLMCPR for Perry Unit 1 Cycle 10
Figure 1 Reference Core Loading Pattern — Cycle 9
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Figure 2 Cycle Management Core Loading Pattern — Cycle 10
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