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PROPRIETARY INFORMATION NOTICE

This document comtains proprieiary information of the General Electric Compaity GL)

and 1s furrmshed 1o Commonwealth Edison Company, in confidence solely for the purpose
or purposes stated in the purchase order berween Commomvealth Edison Company and
GE. Commomvealth Edison Company shall not publish or otherwise disclose this
document or the mformation to others without the written consent of GL excepl as
provided in such purchase order and shall return this document at the request of GL

IMPORTANT NOTICE REGARDING
CONTENTS OF THIS REPORT

Picase Read Carefully

The only underiaking of the General Electric Company (GL) respecting information in
s document are contained in the purchase order berween Commornvealih Ldison
Company and GE. und nothing contained in this document shall be construed as
changing the purchase order. The use of this information by anyone other than
Commonveaith Edison Company, or for any purpose other than that for which i1t IS
\niended under such purchase order in not authorized: and with respect 1o any
unauthorized use, GE makes no represeniation or warranty, and assumes no liability as
1o the completeness, accuracy, or usefulness of the information contatned in this
document, or that its use may not infringe privately owned rights.
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1.0 INTRODUCTION

The licensing basis seismic design adeguacy evaluations for the Dresden Nuciear Power
Station, Units 2 and 3 pnmary structures were completed in the late nineteen sixties and
early nineieen seventies. The primary structure seismic models utilized in the original
evaluations are referred to as the “penchmark” seismic models in this repon and are
discussed in Section 3 0 below The seismic models reconstructed for this report, from
the benchmark models, are referred 1o as “regenerated baseline” seismic models in this

report

[n recent years, both the NRC staff and the nuciear industry have identified as a technical
issue of concern the Intergranular Stress Corrosion Cracking (1GSCC) of Boiiing Water
Reactor (BWR) internal components, Reference 5.7. The core shroud has been found to
be prominent among the internal components susceptible 10 [GSCC Subsequent
inspections at Quad Cities Unit | and Dresden Unit 3 revealed significant cracking at the
core shroud circumferential welds Due to the 360° extent of the cracking, and at lower
elevations where exiensive cracking had not been previously observed, the inspections and
related analyses (Refereces 5 8 and $.9) performed in the Spring of 1994 for Dresden Unit
3 and Quad Cities Unit | were especially noteworthy

The analytical evaluations corresponding to References 5 8 and 5.9 were conducted to
demonstrate that, without any shroud repair, the fusl control rods could be readily inserted
and the reactor brought to a safe shut-down condition regardiess of the extent of the
cracking at the core shroud circumferential welds. This allowed continue operation of the
reactor untill the next planned fuel outage, at which ume appropnate shroud repairs could
be most favorably implemented

Conceptually, the shroud repair to be implemented at Dresden corresponds to the
installation of a shroud-to-vessel stabilizer assembly The shroud stabilizer assembly is
compnsed of: (1) two sets of linearly elastic, lateral, stabilizer springs between the shroud
and the vessel (the first set is located at the top guide elevation and the second set at the
core support plate elevation) in conjunction with (ii) a set of vertical tie rods berween the
upper shroud flange and the lower shroud support plate which structurally connects the
shroud to the RPV

In order to generate loads for the design adequacy evaluation of the shroud repair
hardware, il is necessary 10 reconstruct the pnmary structure ssismic models used in the
licensing basis seismic design adequacy evaluation for Dresden Units 2 and 3.
Furthermore, the introduction of the shroud-to-vessel stabilizer assembly and the extent of
cracking at the shroud circumferential welds will significantly change the eigen (dynamic)
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GENE Letter, M. D. Potter - GE Shroud Project Engineer to Kenneth Hutko -
ComEd Shroud Project Engineer,
Performance impact of shroud repair leakage for Dresden Units 2 & 3, dated
May 18, 1995 (B13-01749, MDP-9536)
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GE Nuclear Energy

General Frecine Company

May 18, 1995 175 Curtner Avenue. San Jose. CA 85125
cc: R. Svamey
E. R. Mohtashemi
B13-01749
MDP-9536
To: Kenneth Hutko
ComEd Shroud Project Engineer
From: M. D. Pouer W 7 %/
GE Shroud Project Engineer

SUBJECT: PERFORMANCE IMPACT OF SHROUD REFAIR LEAKAGE FOR DRESDEN
UNITS 2 AND 3

Reference: DRF No. B13-31749.

1. Introduction

The hardware designed to repair the shro.C with identified coacks for Dresden Units 2 and 3 requires the
machining of eight holes through the shroud support plate. Each of these holes will have some clearance.
which will allow leakage flow to bypass the steam separation system. In addition, potential leakage through
the weld cracks (H1 thmughﬂs)anddnreplacememmhokcomnsmomdaed. Thus letter
reports the leakage flow for 100% rated power and core flow.

2 Evaluation
2.1 Leakage Flow Evaluation

leah;eplmrtwoaboveﬂnlopgujdesupponnng.ﬂmonmuppamwdhumdncmsmm
nngmdlhempgmdemppmnn;,mdthneonlbeu-wasboudbelowmemmppmnn;. Itis
cmmwvelymnwdﬂme&hoﬂhueweldsdevelopucompleccircmnfmmlmmuopemw

The leakage flows for lw%mdpoweundcouﬂowmmmmudmhble I. These leakage flows
are based on applicable Ionooemcuuudmmoruwnmmdiffaam(mo's)mme
lpplicablemwdcommn. MNplwumtmholecmluhgeubugdonmfommonmthe



Tabie 1. SuyﬁMmMntWPmndM

Leakage flow (gpm)

Shroud head flange pockets 1600
Weld cracks 140
Repaur holes in support plate 325
Access hole covers 180

Leakage-to-core Mass flow (%)
Shroud head flange pockets 0.21

Weid cracks 0.04
Repair holes in support plate 0.12
Access hole covers 0.07

'mesmpomonofthelah;eﬂmwillcounibutetmmwiudnmﬂcmyunderhnmdnsm
Separators. mmmcuofmcwmmdnmmmmsympafm.mwmp
performance, core monstonng, fuel thermal margin, emergency core cooling system (ECCS) performance
and fuel cycle lengmlrecvdumdnmmmudmuwfoﬂomng subsections.

2.2 Steam Separation Sysiem

The leakage flow through weld cracks H1 MHZoccmabovemelopgusdesuppmnngmdinclwa
steam flow, which effectively ixmmemwumminu»dowbymw.m%umed

2.3 Jet Pumps

The increased total carryunder will decrease the subcooling of the flow in the downcomer. This in turn
reduces the margin to jet pump cavitation. However, because the total carryunder meets the design-
condition carryunder value, there is no mpact on jet pump performance compared with the design
condition,

2.4 Core Monitoring
The impact of the leakage results in an overprediction of core flow by about 0.21% of core flow. This
overprediction is small compared with the core flow Mmeasurement uncertainty of 2.5% for jet pump plants

impact 1s not significant.

2.5 Anucipaied Abnormal Transients

The code used to evaluate performance under anucipated abnormal transients and determine fuel thermal
margin mchlducmyundetuoueofﬂ\empms. The effect of the increased carryunder due 10 leakage
resuits in greater compressibility of the downcomer region and, hence, a reduced maximum vessel pressure.
Since this 1s a favorable effect. the thermal limuts are not impacted.
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2.6 Emergency Core Cooling System

Wmmmmmmmmmwmwmm%mwwc«e
inlet enthalpy wmdﬁﬂﬂy.w«hacmupmﬁngdmemmmmm:ubcoolm. However,
mummmmﬂmmmpmmmunmmmmm
mcdﬂm@@)ﬂmﬁm“eﬂmmmmummmmA Another
mamwﬂmmmmmwmmmummmmwm
uncovery slightly and, also to increase the time that the core is uncovered. The combined effect has been
Mwwﬂnuﬁcﬂ&uw(wnfamlnmmLOCAembykumm.
The current analysis basis yieids a LOCA PCT of about 2045°F for the design basis LOCA with LPC]
injection failure. The 10CFRS0.46 regulatory limit PCT is 2200°F, Because the maximum potential effect
mtheduinhunLOCAPcrilvayundl.Mumm:ﬁmouthemnofufay. This
Mumﬁchuymdlwhjwpdnmmmmm.lhelicensin;buu?(.'”orﬂnnamd
conditnon with no shroud leakage 1s appiicable. mmofemummmullymgadfa
the LOCA events with the shroud head leakage.

2.7 Fuel Cycle Length

‘I‘hemcnnedcatryunderduewlungeﬂowaboveﬂclopgmdewppmnngmulumulighlmcreucin
the core nlet enthalpy, compared with the no-leakage condition. The combined impact of the reduced core
inlet subcooling and the reduced core flow due to the leakage results in a 1amor effect (~0.8 days) on fuel
cycle length and is considered negligible.

3. Conclusions

Tbempactoftheleahgeﬂomthmughdnnhrmdmholesuddnpommweldcnck.smmeshmud
have been evaluated. The results show that at rated power and core flow. the leakage flows from the repair
holes and the weld cracks are predicted equal to a combined leakage of about 0.44% of core flow (including
potential replacement access hole cover leakage). These leakage flows are sufficiently small so that the
sicam: separation system performance, jet pump performance, core moniionng, fuel thermal margin and fuel
cycle length remain adequate. Also, the impact on ECCS performance is sufficiently small to be judged
insignificant, and hence. the licensing basis PCT for the normal condition with no shroud leakage 15
applicable.



