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Supplement 1

1.0 SUMMARY

This document provides the results of LOCA-ECCS analysis for the
Prairie Island Unit 1 reactor to support reactor operation with ENC fuel
reloads XN-1 and XN-2 for extended burnup. The analysis assumed 5% steam
generator tube plugging in Prairie Island Unit 1. Previous ENC analysis(l)
had supported operating reloads XN-1 and XN-2 to a peak pellet exposure of
47 GWD/MTM. The current analysis extends the burnup dependent total
peaking limit (Fg) to peak pellet burnups of 50 GWD/MTM for reload XN-1 and
51 GWD/MTM for reload XN-2. The corresponding peak rod burnups used in the
analyses are 45.5 GWD/MTM for reload XN-1, and 46.4 GWD/MTM for reload
XN-2.

Figur2 1 provides the allowable total peaking (Fé) vs. peak pellet
burnup determined by previous analysis, and extended by the current
analysis. The allowable Fé vs. exposure is constant at 2.21 (14.03 kw/ft
total, 13.66 kw/ft heat release in the fuel) to a peak pellet burnup of
36.7 and 39 GWD/MTM for reloads XN-1 and XN-2 respectively. Table 1]
provides differences in fuel design parameters for reloads XN-1 and XN-2.

At higher exposures, the Fé limit decreases linearly to 2.009 at 47 GWD/MTM
peak pellet burnup for both reloads XN-1 and XN-2. Above 47 GWD/MTM peak
pellet burnup Fé decreases linearly to 1.94 at 50 GWO/MTM for reload XN-1

and 1.91 at 51 GWO/MTM for reload XN-2. A reduction in Fa at high exposures

is necessary to offset the adverse effects of fission gas release on predicted
~lad rupture and flow blockage in the postulated LOCA. The FB reduction

occurs at sufficiently high burnup that it is not anticipated to be restrictive
for the projected core operation. Operation of the Prairie Island Unit 1

to the FS limit detailed in Figure 1 will assure that the plant operates in

conformance with 10 CFR 50.46 criterial?),
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Reactor Power (Mwt 1683.0 (102%
Keactor Py essure, ;:‘», 1d (}1)50-
N
1At Ke leass r rue | 9/ -L:"C
' . ( ! Daal * J0 A
Nominal Hot Assembly, Radial Peaking, Fp 1.4904
Nomina Hnat Rod ' ¢ Paa F 1.04
NOM ) L KOQ | aK Peakx o ) 1.U8§
Nomina Engineering Factor, o L U3
| A \ E 1 T"OA D
Nominal Axial Peaking, Fj, 1.3843
Nomina Tot o a F F_.F1F.F ? 21
\ nait 21 reaking rg=rpet el a €.C1
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Axial Power Peak Location, X/ U.d
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