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NUCLEAR REGULATORY COMMISSION DISCLAIMER

IMPORTANT NOTICE REGARDING CONTENTS AND USE OF THIS DOCUMENT

PLEASE READ CAREFULLY

This technical report was derived through research and dev.iopment
programs sponsored by Exxon Nuclear Company, Inc It 15 being sub
mitted by Exxon Nuclear to the USNRC as part of a technical contri
bution to facilitate safety analyses by licensess of the USNRC which
utilize Exxon Nuclear-fabricated reloan fuel or other technical services
provided by Exxon Nuclear for liorit water power reactors and 1t s True
and correct t the best of Exxon Nuclear's knowledge, information
and belief. The information contained herein may be used by the USNRC
in its review of this report, and by licensees or applicants before the
USNRC which are customers of Exxon Nuciear in their demonstration
of compliance with the USNRC's regulations.

Without derogating from the foregoing neither Exxon Nuclear nor
any person acting nn 13 behalf

A Makes any waranty, express or implied, with respect to
the accuracy, completeness, or usefulness of the infor
mation contained 0 this document, or that the use of
any information, apparatus, method, or process disclosed
in this document will not infringe privately owned nghts
or

Assumes any liabilines with respect ® the use of, or for

damrages resuithg from the use of any information, ap
paratus, method, ©r process disclosed in this document

XN- NF- FOO, 766




XN-NF -83-85

Supp lement 1

Revision 1

FUEL
THERMAL

ACCIDENT

PLANT TRANSIENT
b. J ’}UD OUW A"Alv"rlg ..

ASSESSMENT OF RAD

ACCIDENTS




1.0 INTRODUCTION

This report is a supplement to the
D.C. Cook Unit 2. The main report adc
reference cycle, power distribution

requirements, "“”i""" ,t“r,. ( &t""’* 1( 151‘1

election accirdent analysis

yS

This report presents results of

and radiological assessment analyses.

analyses were performed to support

reactor with 5% of the
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was performed because rod bow resulits

predictions for 5% tube plugging. The radiological assessment was

using ENC's urrent radioloqical a

cludes the generically approved ver
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steam generator tubes plugged.
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ressed the operating history of the
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EC( LOCA, thermal margin, rod bow,
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are dependent on the plant transient
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References

power were

Therefore tential radiolog

juences of the postulated ace S\™1, NRC had not completed the

eview of RODEX2 which is the Exx¢ clear fuel performance code,

v

d as part of the radiological assessment. The review has now

uscyu

been completed, and the analysis redone using the approved version. The

\
)

[ E
of reanalyses\?/ show that the previous assessment pr

bounding predictions.

A rod bow evaluation, required for assembly burnups greater than

28,000

MWD /MTU. was done using the generically approved Exxon Nuclear
’ g g PP .

methodology. The results indicated that there was margin between the DNBR

limit and the minimum ONBR even with the calculated penalty for rod bow.

Also, the calculations showed that the total peaking uncertainty was
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within design tolerances. Therefore, el is no impact on the design from

rod bow.
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le design, reference cycle comparisons, and neutronic charac-
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are presented in Reference 1.

iddresses the ty requirements, moderator

wefficient ] { ‘ y power distribution. The

these the cycl
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17,900 MWD/MT at a core power

length of

boron remaining.
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description of the Exxon Nuclear supplied fue! design and design
methods is contained in Reference 6. This fuel has been designed to be
compatible with the resident fuel and to maintain *ts mechanical integrity
while satisfying the neutronic and thermal hydraulic design reguirements.

The creep collapse evaluation in reference 6 was performed using the

criterion proposed in the Exxon Nuclear high burnup repcrt (10), This

proposed criterion nrecludes the formation of gaps in the pellet stack,
thus precluyding creep collapse of the cladding. The prior creep collapse
criterion, that the cladding had to be free-standing throughout its design
life, is satisfied up to a peak rod exposure of 40,000 MWD/MTU.

yince the previous end-nf-life rod internal pressure calculations
were completed prior to the approval of RODEX2, a reanalysis was performed

1

internal pressure remained |

less than the system
pressure. This calculation was redone with the approved version of RODEX2.
|8

The maximum predicted end-of-1ife rod pressure was less than 1600 psia,

] ur.der the system pressure of 2250 psia.




THERMAL HYDRAULIC DESIGN ANALY
The Exxon Nuclear su L)’-N“'J fue nas designed to be thermal-

in1t ¢

hydraulically compatible with the co-resident fuel in the D.C. Cook

This analysis is reported in Reference 7 and 1s unchanged with the

5% steam generator tube plugging.
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efftects of rod bow on the total pea !“ﬂ ncertainty was being reviewed

by the NRC at the time the cycle 4 analysis was presented Therefore the

cycle 4 Safety Evaluation Report (SER) req

u 'd that the effects of rod bow

be assessed for Exxon KNuclear jes iyned el with assembly exposures
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