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PROPOSED AMENDMENT 177 TO KEWAUNEE NUCLEAR POWER PLANT 
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Pursuant to 10 CFR §50.90, Nuclear Management Company, LLC, (NMC) proposes to amend 
Kewaunee Nuclear Power Plant (KNPP) Facility Operating License DRP-43 by incorporating the 
attached changes into KNPP Technical Specifications (TS).  

NMC intends to replace existing KNPP Westinghouse Model 51 original steam generators 
(OSG) with Westinghouse Model 54F replacement steam generators (RSG) in the fall of 2001, 
and is amending TS 4.2 as part of that replacement. The proposed change removes all NRC 
approved steam generator tube alternate repair criteria from TS 4.2 because these alternate repair 
criteria, as approved, are not compatible with RSG design.  

Since removing alternate repair criteria requires a major revision to TS 4.2, NMC has taken this 
opportunity to make desired administrative changes. These changes revise the phrasing of text 
within the TS and are intended to simply enhance clarity of meaning and ease reader 
comprehension. They do not alter technical content or change the intended meaning of the 
affected text.  

In accordance with 10 CFR §50.90, this letter seeks Nuclear Regulatory Commission (NRC) 
permission to make the foregoing changes to TS.  

Nothing in this letter should be construed to constitute a commitment or redefine a margin of 
safety unless specifically so stated in separate correspondence or in a safety analysis of record.  

In accordance with 10 CFR §50.30(b), this license amendment request is signed under oath or 
affirmation. Additionally, NMC has transmitted a copy of this license amendment request to the 
State of Wisconsin as required by 10 CFR §50.91(b)(1).
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If there are questions regarding this amendment, please contact either Mr. Thomas J. Webb at 
(920) 388-8537 or me at (920) 755-7627.

Sincerely, 

M rk E. eddema -n 
Site Vice President

Subscribed and Sworn to 
Before Me This?-5"_- Day 
0 2-00 1 

N tary Public, State (%f Wisconsin 

My Commission Expires

MTVN

Attachments: 1. Description of Change, Safety Evaluation, Significant Hazards 
Determination, and Statement of Environmental Considerations

2. Strike-Out Pages for Technical Specification 4.2 and Bases, Tables, List of 
Tables, Figure, List of Figures, Table of Contents 

3. Revised Pages for Technical Specification 4.2 and Bases, Tables, List of 
Tables, Figure, List of Figures, Table of Contents 

cc - US NRC Region III 
US NRC Senior Resident Inspector 
Electric Division, PSCW
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Introduction 

Nuclear Management Company, LLC (NMC) intends to replace Kewaunee Nuclear Power 
Plant's (KNPP) Westinghouse Model 51 original steam generators (OSG) with Westinghouse 
Model 54F replacement steam generators (RSG) commencing in the fall of 2001.  

As a part of the initial Steam Generator In-Service-Inspection (ISI) Program, KNPP found many 
steam generator (SG) tubes to be unserviceable under the existing criteria. KNPP plugged these 
tubes. It soon became clear that the rate of plugging under existing criteria would require 
premature SG replacement. Since this was a generic problem, the industry developed methods 
for satisfactorily repairing SG tubes and the Nuclear Regulatory Commission (NRC) approved 
them. KNPP subsequently received NRC approval for use of these alternate repair methods, and 
associated criteria, to repair tubes and extend the unit's SG service life. However, these licensed 
criteria are not compatible with RSG design.  

This request removes alternate repair criteria, along with their supporting figures, tables, and 
references from KNPP Technical Specification (TS) 4.2, "ASME Code Class In-Service 
Inspection and Testing." It also makes conforming changes to supporting tables, figures, the 
Table of Contents, the List of Tables, and the List of Figures.  

Currently, the Basis for TS 4.2.b.4 references WCAP-7832, "Evaluation of Steam Generator 
Tube, Tube Sheet, and Divider Plate Under Combined LOCA Plus SSE Conditions." However, 
WCAP-7832 is applicable only to the original steam generators and must be replaced by 
Westinghouse WCAP-15325, "Regulatory guide 1.121 Analysis for the Kewaunee Replacement 
Steam Generators." WCAP-15325 describes the analysis to determine limits for RSG tubing, 
establishing minimum allowable tube wall thickness in accordance with guidelines of NRC 
Regulatory Guide 1.12 1, "Bases for Plugging Degraded PWR Steam Generator Tubes." 

WCAP-15325 determines that RSG tubes retain adequate strength with less remaining tube-wall 
thickness than was determined by WCAP-7832 to be required for OSG tubes. Hence, the 
Plugging Limit Criteria found in TS 4.2.b.4, which are based on WCAP-7832, are conservative 
and bound WCAP-15235 results. The existing Plugging Limit Criteria remain unchanged except 
to use WCAP-15325 as reference.  

Since removal of alternate repair criteria requires extensive revision of TS 4.2, NMC has taken 
this opportunity to make desired administrative changes to improve clarity of meaning, to aid 
reader comprehension, and to make formatting consistent with the remainder of KNPP TS.  
These changes do not alter the technical content or intent of TS 4.2.
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Description of Change to TS 4.2, "ASME Code Class In-Service Inspection and Testing" 

The proposed amendment: 

"* deletes Table 4.2-3, "Steam Generator Repaired Tube Inspection" 

"* deletes Figure TS 4.2-1, "Application of Plugging Limit for a Westinghouse Mechanical 
Sleeve" 

"* revises TS 4.2.b, "Steam Generator Tubes," to remove alternate repair criteria, 

"* revises the Bases for TS 4.2.b, 

"* revises Table 4.2-2, "Steam Generator Non-Repaired Tube Inspection," 

"* revises the Table of Contents to reflect the changes to TS 4.2.b, 

"* revises the List of Tables to reflect the above changes, 

"* revises the List of Figures to reflect the above changes, and 

"* replaces reference to WCAP-7832 in the basis for TS 4.2.b.4 with WCAP-15325.  

TS markup pages and amended pages contained in Attachments 2 and 3, respectively, show 
change detail.  

Revisions described above are consistent with Regulatory Guide 1.83, "In-service Inspection of 
Pressurized Water Reactor Steam Generator Tubes." 

Safety Evaluation for Proposed Change to TS 4.2 

Technical Specification (TS) surveillance of equipment important to safety plays a significant 
role in assuring safe operation. TS 4.2, "ASME Code Class In-Service Inspection and Testing," 
contains a surveillance for assuring the ability of steam generator (SG) tubes to perform their 
design function.  

Steam generator tubes serve multiple functions. Principal among these are: 

(1) providing a path for transfer of heat from the reactor coolant to secondary system feedwater, 
and 

(2) providing a major portion of the reactor coolant pressure boundary (RCPB).  

System design relies on RCPB integrity to ensure retention of fission products within the primary 
system. SG tube design balances the mutually exclusive characteristics of thinner tube walls to 
improve heat transfer with thicker tube walls to improve strength.  

SG tubes are subject to a variety of wear or damage mechanisms that degrade their ability to 
perform their design function. Some of these mechanisms create fissures that extend through the 
wall of a SG tube and allow primary to secondary leakage. This damage does not necessarily 
indicate that a tube is approaching its engineered strength limit nor does it necessarily allow 
release of significant amounts of fission products.
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Due to the properties of metals used in manufacture of SG tubes, once a tube flaw exceeds a 
certain size, it could rapidly propagate to a size sufficient to pass the full flow capacity of the 

tube from the primary to the secondary system. This failure mechanism becomes more likely 
under stresses imposed by a steam generator tube rupture or main steam line break design basis 
accident. Once a measured tube flaw exceeds established limits, it must be repaired to restore its 
design strength or plugged to isolate it from the reactor coolant system.  

The industry has developed methodologies to repair SG tubes and, thereby, extend SG service 
life. Several of these methodologies are currently licensed for use by KNPP and have been 
applied to allow tubes to remain in service that otherwise would have been required to be 
plugged. Plugging a tube is a more conservative measure that positively prevents reactor coolant 
flow through the tube to the secondary system during accident conditions.  

Design of the Westinghouse Model 54F SG is not compatible with the currently licensed 
alternate repair methodologies. Deleting the less restrictive alternate repair options defaults to 
the more restrictive criteria and results in a lower threshold for plugging degraded tubes. Change 
from a less restrictive standard to a more restrictive standard is conservative and is bounded by 
the less restrictive standard. Deleting the currently licensed and less restrictive alternate repair 
criteria from TS is a change in the conservative direction and is bounded by existing design bases 
accident and transient analyses. Thus, deletion of alternate repair criteria from KNPP TS 
preserves design basis accident and transient assumptions, preserves effectiveness of accident 
mitigation systems, preserves currently licensed dose consequence and, hence, does not involve 
an unreviewed safety question.  

Significant Hazards Determination for Proposed Change to TS 4.2 

NMC reviewed the proposed change in accordance with provisions of 10 CFR §50.92 and 
determined that it creates no significant hazards. The proposed change does not: 

1) Involve a significant increase in the probability or consequences of an accident previously 
evaluated.  

Changing the technical specification within limits of the bounding accident analyses cannot 
change the probability of an accident previously evaluated or the currently licensed 
radiological consequence predicted by the analyses of record. Removal of an allowance for 
alternate repair criteria defaults to the more conservative repair criteria of plugging degraded 
tubes. Thus, nothing in this proposal will cause an increase in the probability or consequence 
of an accident previously evaluated.  

2) Create the possibility of a new or different kind of accident from any accident previously 
evaluated.  

Removal of alternate repair criteria from TS leaves in its place the more conservative, more 
restrictive criteria for plugging degraded steam generator tubes. Plugging degraded steam 
generator tubes is a currently licensed repair methodology for KNPP, is consistent with 
current plant design bases, and does not adversely affect any fission product barrier, nor does 
it alter the safety function of safety significant systems, structures and components or their 
roles in accident prevention or mitigation. Currently licensed design basis accident and
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transient analyses of record bound the effect of plugging tubes. Thus, this proposal does not 

create the possibility of a new or different kind of accident.  

3) Involve a significant reduction in the margin of safety.  

The proposed change does not alter the manner in which Safety Limits, Limiting Safety 
System Setpoints, or Limiting Conditions for Operation are determined. It places TS 4.2 in a 
more conservative configuration than that previously approved for use by the NRC. It 
conforms to plant design bases, is consistent with current safety analyses, and limits actual 
plant operation within analyzed and licensed boundaries. Removal of reference to use of 
alternate repair criteria from TS 4.2 and its Bases leaves existing and more conservative 
criteria in place. Thus, changes proposed by this request do not involve a significant 
reduction in the margin of safety.  

Environmental Considerations 

This proposed amendment involves a change to the Technical Specifications. It does not modify 
any facility components located within the restricted area, as defined in 10 CFR §20. NMC has 
determined that the proposed amendment involves no significant hazards considerations and no 
significant change in the types of effluents that may be released offsite and that there is no 
significant increase in the individual or cumulative occupational radiation exposure. This 
proposed amendment accordingly meets the eligibility criteria for categorical exclusion set forth 
in 10 CFR §51.22(c)(9). Pursuant to 10 CFR §51.22(b), no environmental impact statement or 
environmental assessment need be prepared in connection with this proposed amendment.
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4.2 ASME CODE CLASS IN-SERVICE INSPECTION AND TESTING

APPLICABILITY 

Applies to in-service structural surveillance of the ASME Code Class components and supports 
and functional testing of pumps and valves.  

OBJECTIVE 

To assure the continued integrity and operational readiness of ASME Code Class 1, 2, 3, and 
MC components.  

SPECIFICATION 

a. ASME Code Class 1, 2, 3, and MC Components and Supports 

1. In-service inspection of ASME Code Class 1, Class 2, Class 3, and Class MC 
components and supports shall be performed in accordance with Section XI of the 
ASME Boiler and Pressure Vessel Code and applicable Addenda as required by 
10 CFR 50.55a(g), except where relief has been granted by the Commission pursuant 
to 10 CFR 50.55a(g)(6)(i). The testing and surveillance of shock suppressors 
(snubbers) is detailed in TS 3.14 and TS 4.14.  

2. In-service testing of ASME Code Class 1, Class 2 and Class 3 pumps and valves shall 
be performed in accordance with Section XI of the ASME Boiler and Pressure Vessel 
Code and applicable Addenda as required by 10 CFR 50.55a(f), except where relief 
has been granted by the Commission pursuant to 10 CFR 50.55a(f)(6)(i).  

3. Surveillance testing of pressure isolation valves: 

a. Periodic leakage testing' on each valve listed in Table TS 3.1-2 shall be 
accomplished prior to entering the OPERATING mode after every time the plant 
is placed in the COLD SHUTDOWN condition for refueling, after each time the 
plant is placed in a COLD SHUTDOWN condition for 72 hours if testing has not 
been accomplished in the preceding 9 months, and prior to returning the valve to 
service after maintenance, repair, or replacement work is performed.  

")To satisfy ALARA requirements, leakage may be measured indirectly (as from the performance 
of pressure indicators) if accomplished in accordance with approved procedures and supported by 
computations showing that the method is capable of demonstrating valve compliance with the 
leakage criteria.  
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b. Whenever integrity of a pressure isolation valve listed in Table TS 3.1-2 cannot 
be demonstrated, the integrity of the remaining pressure isolation valve in each 
high pressure line having a leaking valve shall be determined and recorded daily.  
In addition, the position of the other closed valve located in the high pressure 
piping shall be recorded daily.  

b. Steam Generator Tubes 

Examinations of the steam generator tubes shall be in accordance with the 
in-service inspection program described herein. The following terms are defined to clarify 
therequirements of the inspection program.  

Imperfection is P tie mtoa deviation from the dimension, finish, or contour required 
by:a design drawing or specification.  

Degradation means aservice-induced cracking, wastage, wear or general-corrosion 
: : : e. ::it::her lin o, c d of a tube wall.  

% Degradation is estinitedthe amount in % iperc{nt of thetube wall thickness affected 
or removed by degradation.  

Degraded Tube means a tube canta n mi imptrfe-tmncontatmng degradation that is > 20% 
of thenominal wall thickness "se by Jiadatkn.  

Defect means an imperfection ofsh se~vity that it ex~d th-,hat violates criteria used 
to determýine acceptability of a tube for continued use in operatio•n *•iu.g hi A tu•b, 

Tube Inspection means the detailed examination of thea steam generator tube 
from the point of entry (e.g., hot leg side) completelyaround the U-bend to the level of the 

top tube support plate of the opposite leg (cold leg).  

Tube is thea single hollow metal cylinder that is an element of an array of similar cylinders 
inside each steam generator, through which Reactor Coolant flows, and by which hut is 
transferred from the Reactor Coolant Syvteinto the secondary system feedwater. Tak~en as 
a whole, steam generator tubes form a major portion of the reactor coolant pressure 
boundary p~ast tiehot legt sid of the tubesheet an~d befo, e te cold leg side Of tlittueh~ 
Plugged Tube a tube n ythat has been removed from service by istalling a 

mechanical device in each end of the tube to seal the tube in a manner that isolates it from 
the reactor coolant system rit~iging in the hot and cold legs b s it is defective, or 
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Repaired Tube is a tube that has been 11odffied by tuke Ma~ian methods dek4 ib 
TS -1 -.± 4 a tn allo~w contiitiud sevc cosstn with plant Technical Speifiatil 

regard 6;g afkiwabje tube x ýalt gradatk,1 , or to pietwiit fi1rtl~iertube w#311 J4greadtio6. Ai 
tubeR withiott wuai& zilletziwanW Lukc Ths defin3itXio dcms noAapply to the p~orktiono 
Hetuctbe bJiwi thcP LFl -fl distmcua picvided the~ tube isn degraded(L~e APdeetal 

dc.-6 iodativsi perwn~ttd) wijthint th F' Jiatmitce ffir F tabk and within tbce UP4 d4int fcn 

base, Weld Rcuaiad SipevJ Tue is a tubk widi a ~ ~ ~ :cui t a 
hybi id exarisim join JVku 4  that has been. tdi emie tn oprble atatria by usAo a 
wvedod *9 ;air 

P* Distance is the distance ofthe expanded yutntn of a tIbnk witich pzu4 &es a aufficnt 
I.litH, Of Udgadrd ttib expansio n tomss pufllktit of the W& tfriii til tuibakd. T& 
P* dit"nm~is ccfal to H, i incJie (phis~ an a]llyP wpai ce NDE .anr tdahftp) and is mcyeastred 
do mwaH~~ fi-oni tlicottoni of LbC uipjkimot 1-1 t5llsizwtuii. The M ditance applies towo 
exp~andedtl zviuii briow the miUdpoint of th tbsiukakt.  

EIIMIAý is a nb who li: desradatiom; below flit P &disatce, equ..al to or giatcr th~an 5,00, 
t1irotgliw;ll, anid hIas nio indications of degradationz within thre F* distance,~ 

J3F* Distance~ is th1c 1distJanc ofthe expasacd Foto of a tubt Whki! Psuvi&,s a Suffici*s 
loiigthi osf ndcgraded ttid* exansI$Jio to resist pvllvut of LI ' tabo fr~tti tir tube**ot. Ibe 
UP* ditance is e4 A3 toI .Si ICI1 ChS (PhIUS "~ J1ýi"IICC f 1 "ED1 bsCeitainty) a.di 

Lnr~auiy dwuaidfr11 th bttn: ft~. ppi uatsul aibt~:.TheCF* distance.  
app! i~,ts tol M!Apasded s ricyns above the ;snidpuint of the tubeshee.  

UP' Tube is a tube tvA1 dcgiadation below the UP distance, eqjual to of 8zeate: than 5E% 
flhsoghwall, mid has nis, degradationwthin the rr'* distance,y 

I. Steam Generator Sample Selection and Inspection 

Thre-Uln-service inspection of steamn generators may be limited to one steam generator 
per inspection period on an rotatinigalternating schedltebasis. The tubes shall b~e 
selected for inspection as til nuk c & of Stubes dete, Ifiijn4 forth in 
TS 4.2.b.2.a, provided the~that previous inspections indicated thatthe two steam 
generators are performing in aifik-ean acceptably sim~ilar manner.  
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2. Steam Generator Tube SamDle Selection and Insnection

The tabdcs sehcoed fo"Each in-service inspection-thl: 

a. %clad Shall include a number of tubes that is at least equal to 3% of the total 
number ofnormepuitrednoplugged tubes; contained in both steam generatorstid 

20 o the total inumii of rep&aired tubes in both steam gemeratoi'8. The 
t.bes ..Tubes shall be selected for ttlseinspections Mhall be selcu-on a random 
basis except as noted below-andin TS 4.2.b.2.b.  

fl~dicatio 1s left ill SOI-Vic as a ItutOf appficaiod 'Of tile tribe Stqiportt 
plate voltagebaeavd repair crteria shall be insiacckd by bobbin coil prcobe du1 1 
all future REFUELJING osutages, 

b. CocmentrateShall concentrate the inspection by s lctioncý ecting at least 50% 
of the tubes to be inspected from critical areas where experience in similar plants 
with similar water chemistry indicates higher potential for degradation.  

c. fIclude Hit; inpcto oifShall include all non-plugged tubes in which previous 
inspections revealed degradation in-excless-Ofihat exceeded 20% degradatiornof 
nominal wall thickness, The pvie~uuly degsaded tubes mnee tdy be inastu 
abront~or these tubes, only the area ofpreviouISly Identified degradativn 
inidicationirifas degraded must be inspected, unless their inspection is fort 
emlpfoyedalsoperformed to satisfy requirements of TS 4.2.b.2.a and TS 4.2.b.2.b 
above.  

'1 11nk 1emcnatio of the steam gener ator tibe/tube &sppoid plate y 

nieia IL itz e a 106% bobbi coil inspection for hot leg tard cold keg 
tube support plate intet sectionts do mH n t the lowest cold leg tube iuyppnt plt 

ai 1 11~~t~ c~~ri4a lt aiv aci 11 (ODSCC) indcations. Thew 
detc.ni1~tatioii of the lowcs cold-leg tube sapPit plate inte4rc~tior havin 
OD$SCC indications shall be bascd on tlhe re f,! fi t anceofa leas a -29% rpudtni 
pmpln of tubea inspected over z 1cir full length.  

d.in addition tv the sample ,q" Nti 3di TS 4.21,.2.a thiv1mil 1 T-S 42.2t2.c, &ll tUbes 
which have had tlhc F*, or EF*, Wrteiia applied will be intspected each i 1-ac yk; 

wats locaed belorw the F' or 1F4 dist~ance. P aaidFF taibesr wil kAspreted-1U1 
a 11W~iiY; 2 inches below t11e bottom~ of the u ppermocst roll tiansitii. Tn, 

rseault ofFt oi. EP tub- inyviuneu nut to be tsd=as basis for additionial 

uiPettiuu pe Tab4 Wý TAS 4 .2-2 uiTabk TS +,2-3,.  
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6. .... additio to the sml requL:ired in T:S: Th +2 : .2+'2'C ...ll laser 
wel ~ievavef lmve tubes will i inspeted at the fit st in-~ "but!~ 

fbfnvn tl ire 3 repaij Su~un ;3J1,inspection WiR ~binudfl a 114 Milil" 

at leat 20% of th ie ase wklý iepaited sleo tubes ovill ty inpends 

11 fi addition to the "inple reqjuied in TS 4.2.b,2ýa thiong1i TS 4.+2c all 

cc by the eighc ktl 1  io H" fT&S 4, 2.1bA.4 sh-1 be mset~ durin rh ~ii 
~:vii Mspeviki il tilt Ujperjoint mgin asd1epizttd tit I7-g TS 4,2=-L 

gd, T-heMay not require inspection of the frull length of each tube during the second 
and third sample inspections durin e ach iw I .~ )Ctiziivul umybr ClSS thm I ti 
fulzl lcngtli of each tri~be by coiiceiti 4t~11 but may vonceiitrate the inspection 
only on those area of tle tubesheet array and rin th~P ortions of the tubes whviere 
tubies with imper1 ~ktivn vyciepreviously found degraded.  

he. Shall perforrin a tube inspection on each selected tube. If the eddy current 
inspection probe a tube dmcs not PCIMi t LC Pasiage of the eddy cm t t.;eltk 

prob~ewill not pass through the entire length of a tube, wid thronxg including the 
U-bend, it shall be so recorded and the tube shall b-e characterized as degraded, 
lik shali be recorded4 an1 gAn adjacent tube shall also be inspected.-The tube 

lwhic did not aliow paagt of th~e eddy currenit pitib shall be Consider 
deg, aded, 

f TheShall classify sample inspection results of' ~caci sapi tainspectvio ý>lerl b%,
classified iritoas belonging to one of the following three categories. For ioniý 

repaied-tIe, and actions shall accordingly be taken as described in 
Table TS 4.2-2. IXF v~i~~ rc~ tbs activirs stlab be taken n3 dc vrbc in 
Tabic TFS 4.2--3.  
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Category Inspection Results

C-1 Less than 5% of the total tubes inspected are degraded tubes, and none of 
the inspected tubes are defective.  

C-2 Between 5% and 10% of the total tubes inspected are degraded tubes, or 
Oone or more tubes, but not more than 1% of the total tubes inspected, are 
defective, cyn betvvi 5% and 1H% of the to~tal tabes ini~petd 
Oegraded tabrs.  

C-3 More than 10% of the total tubes inspected are degraded tubes, or more 
than 1% of the inspected tubes are defective.  

NOTE: tnFor all inspections, previously degraded tubes must exhibit significant 
(>10%) frOtra•dded wall penetrationS to be included in the above 
percentage calculations.  

3. Inspection fT niFrequency 

fle xabeov, equired•in-service inspections of steam generator tubes shall be performed 

at the following fivqurnciesintervals: 

a. In-service inspections mty be performed during refieling outages, but shall be 
performed at reflidingintervals not 10Cei"anto exceed 24 calendar months after 
tht previous ii1pCUti., except that the inspection interval may be extended to a 

miaximum of 40 months -ifif: 

I1. two consecutive inspections following service under AVT conditions, not 
including the pre-service inspection, ,"ult in ati in . fs fafingyield 
results that fall into the C-I category-, or if 

2, two consecutive inspections demonstrate that previously observ 
documented degradation sites hashave not continued to deteriorate and no 
additiondtnew degradation has-sccurreis found, tire ipetvti uiterl T i 
b.c rtcndcd to a maillili Ofnc v 40 mothis.  

b. If the results of thea steam generator in-service inspection of a strain gnct atar 

conducted in accordance with Table TS 4.2-2 falls into Category C-3, the 
inspection fieqmencyinterval shall be i.r.. easreduced to at.. -ast .. ee 
per20 months. Ti Ca•i g £•t! iniSpectil ficquincyThe 20 month interval shall 
apply until a subsequent inspection meets the conditions specified s forth in 
TS 4.2.b.3.a rdfor extending the interval Canbe- tededto a 40- months.pcriod.  
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c. Additional, unscheduled in-service inspections of each steam generator shall be 
performed mi cani sing the criteria set forth in Table 4,2-2 for 
a I ' SAMPLE INSPECTION" in acodwie with tile fit t "Imp 11PIC iI 
•peif.ed-in Table 9-4 4 during theshutdowns stbsequentconsequent to any 0 

the fbi1owisng cqnohitiojfl'.  

1. Primary-to-secondary tube leaks (not including leaks originating from 

tube-to-tubesheet welds) in excess of the limits of TS 3. l.d and TS 3.4.d, or 

2. A seismic renvevent having a magnitude greater than the Operating 
Basis Earthquake, or 

3. A loss-of-coolant accident requiring actuation of the-engineringengineered 
safeguards, where the Reactor Coolant System cooldown rate oftie Rentnr 

olant Systemexceeded 100°F/hr, or 

4. A main steam line or feedwater line break, where the Rector Coolant System 
cooldown rate of the• Rccto. C•olant Sy stexceeded I 000F/hr.  

d. If the-type-ofthere is a significant change in steam generator chemistry 
tr eatmnentcontrol methodology is changed significantly~, the steam generators shall 
be operated at power for three months wvhile using the new treatment and shall 
then be inspected tduring the next outage of sufficient duration 41orvhigI 
M01t' Of' PE, -MUFM~ MMI0 Since tile Chang~ 

4. Plugging Limit Criteria 

Tlhe f'o1komhb Criteria apply idepedenty to tube andJ sleeve %valI degiadation except 
asspcfird iii TS 4.2,b.5 foi the tube stippuk plate itziLfSC~ti0!1 ft, vic vuJ1 ,ltage.  

bascd py.;1Ju K " I itia Mi IF pplied oý &f't degradation except as .3pecificd ir, TS 4,2+.6 
fio tubeshet civc reio in, vhich tlk P and LFF htesf isapid 

a,-Any tube whitich upon 1 p~iurkdLM, C'Xi~bit~l"th tube wall degradation of 50% or 
more shall be plugged pt , eAird piio tobefore returning the steam generator 
to service. If significant general tube thinning occurs, this criterion wvillbiss 
reduced to 40% wall degradation. T-uht rpaui. shlla be in ac &Jance ýVth t!e 

WCAP-14695, Rev~isio 4~, "Liier Wc~ded Reai of llyhtid ExyanAin jonit 
Sleeves for Kewaticec Nuc~lear povver Plant"" 
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SJxAt ~~'v~ f~ KvciuJ c Nu a,k Po'vct Plant A"dri4 duri 

Evaiuativon of Wcd Repah1e4 112j Slecvc Tribes," 

Sleeves); 

C1ThN-629-1F Revisio 2. "Repair of V st~iitiudtt Series 44 muid -Si Stearn

CEN42I 2-P Rei~o 0, "Repair of Keaue Sttarj, 6enera~tor Tt~be Us'n~ 

G6LI'ci;i.. Sevi4ng R1epoit" inldn AddJ1 du1d i~ I k Rcv~izion 4, 

ction eA Jitbs wali degadation of 23%,ýo vior TJIVi d be~ plutzged k,)tira 
pin, to rtningziiji t1.e skti-an giTeator to scr.c. Figure~ TS 4.2-i depicts 

sle-e tubcs,* as depicted in Fiu TS 4*2~1, thi Kf1I wing rtsuid mill 

i. IfH slee tubes slijd be inspmtd with a o-&ýtuti avc MainiJUllJ 

techi iqUe c~pabic r"oat the bottrinio ftic hai d, oil uppe, tiartitvic, I W 
s ieved tubcs with circtinif% ential rarent tube indication1s loc.ated -ý 0.92 inch~ 

(pls an allvvaiice fin, NDE un~ertainzty) briow the bottom of tile hardl 

repaired pri"I t"~ IcItullliig the stan geiiiatinit sev ie 
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3. 11121 s 5ev ed tubes with wdal pa, e hit tu.bti.n d 0 ations luc atd it! HICe Pali Jlit tb 

d, Anry Cobution~u Eniern icak tih slevewhiir u pon inspectin, edbit lls 

degradation of 23% or~ Moe shal be~ pluge prm to ituning the~ stcAi 

generdato to sci vice, %,s~ plugging 1lutut appliesto the~ *eve upt to and ~Cind0 
the vveld, 

Tile ftol-in miei ar use fbi thn. disr,,itcn of a stelnII gelleltui {UlbL fill 

ý;rcz corso cracking conind w~i the thikness of te tub, support pltes, At 
tube suppoit plate intrsction the repair i fl1t is based un tniainiiaiui rl~i 

bount ds of thi tubic support plt with bobbin ýoltagc- 2,0 volts wiil be alie 
tu I C1111411Ski "II YV..  

t.Degradation attributed tv outside diameter tiess corrisini~ irackiny With~in th~ 
bmi~ds o1fthe tube su~pport platt vý i a bobbin voltage:? -2.0 ~voit vviii be 1ep4 rai 
c*iJ plugged "cept) as noited ini TS 4.2.b.5,c. below.  

lnTdkat lc nsFvotc. itier! dcg1 adation alt Sue ,vt~d i't~ I 
-1acking~ within the bounds of thne tube surpput piate with a bobbin voltage 2.0E 

vuibs but ý tile Upe voltage !cepaij b11lit, Ma ITM. A. In O Vice it' a 10 atiug 
pa11icake cuil inpection ms not ±~ dc~tct degradation.n frdictions. OfOu 
duiameter sty C, , , . . , crackhig degradationi with pibobbiti vultage>ý thle Upfte 

vultage repair hmiiu will be pl~ugged n.,cpit 

'TS 4,2.b.4,c is appfii..able foi nperatiiig cycles 23 mid 241 oniy 
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6. r* andrE-n' T " r f~ t 6n evieRlý "' -ieieleted 

Thile fýhllowing C.iS areto be! usedfo d:$po't'i ofstca niigent; i Luiks 

v~t~zUin degradatin~n in the tutnibshet~v tv~~it 

~.Tubes with itndicatiorta vfcr adaJtin v~ithilit the still -ex4m4fdJ rclo t4llcr tte 
Midpoint Oftile tub~se M jMVI' iAvie fi iitam io 

bottom of the uippcinros rol t1 a1Sli~o1 to the% tip Uf theV 0-ack is greate diw 

1.11 uinches (plus an alkr wanci fotr NDL unce, taitaty> THia C, atetn ris Called the F" 

%'IcA hiai a]nd opph ts to tl IC f&ttnyI oio exyattwtit, v,' to ;add ition11 toll Cxpamisi0 

fo1 ~ItC le uai etet%1tOio iCt f~iv &1;s-h-t;l TOll TA I y Uckg~adato'V I I-,A i-M1' b$lk,? Itl~ 

FP (pilus aii allowaince fion JAE uLZcjL tauiiy) is acceptable foi con~tinuedA sci 6-c 

b, indic~ationsz of degitaJivit inot icpa±4 bl by TS 4.2.b.6. 4 tiacy he ,VaXjA ttw.4 

of the tubcsheet, 4ard is ft1111ed by anadditional .oil exansioniu of the tthe iriti' 

Ut~~lyuiivxpaltded itngih, Tubes v~th uit-aludisn--n 7tdUXadAtin W11111 the 

EF' m itic £±Jfi t sr,;tvict; pivitthe &fsk.1e fovm Hit bcttnin off dw 

UppCIiamost roil transivioiti totle tir of thr cr.ack is g, eakte tI. 1 F.-5+ inches (Plka 
all allowanCC fokjr NOBLj uncetaintay). Ait Y~ 1 dt. IA;.g cl X 

(including~ uan.ctahzty) is a.ptblv f~ U1U%;uJ vit 

7. Reports 

a. Following each in-service inspection of steam generator tubes, if-tbere arr any 

tubes equiringph~gingduring which tubes are plugged-er-repairing, the number 

of tubes plugged or repakrdshall be reported to the Commission within 30 days.  

Tbis repotI shall i 1citde the tubes fCo1 A l~cb tlhe F' orEU'- __Ii -A~pi 

b. The results of thecach steam generator tube in-service inspection shall be included 
in the Annual Operating Report for the reporting period inwi.dfflhhat included 

completion of thisthe inspection-wýas cornipieted. f-hisThe report shall include: 

1 . Number of tubes Inspected and extent of InspectionroF tubes inspected.  

2. Location of each tube wall degradation and its percent of walltthieknes 
penetration ftoi eachindication1 of a dtgradatynu.  

3. Identification of tubes plugged.  

4. eLtifkiatio10 o tube tea t~i 
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c. Rsnts-fi a steam generator tube inspection whieh result falls into Category C-3, 
requtirethe Commission shall be promptly (within 4 hours) notification notified of 
tile~c 1 1 1 a 0~ van4s;otpzd taccording to requirements of 
10 CFR 50.72(b)(2)(i). A Licensee Event Report shall then be filed with the 
Commission written fo1Iow up reputas described by Specification 4,2.b.7.a 

Sthe~ Lkcen!;c Event Pepoidt Sysat'm t sartisfj tilt intent ofas set forth in 
10 CFR 50.73(a)(2)Qi).  

d. rnl iJLp$LevACTtatilJI! Of the -vvltagr-baseJ 1'wVcui Clt.~ttian t tUlbh., nipPud)I Plak 

i~intereicin, notify the tNe itaff pi ;m to, rttui ;higi tlhe )tean1 geneIlt44Lft 
~. ice should any ofthe~ fffow condtifs a41 

1. If f tiniatJ iak 0ge baau2 un the projected enJ-o4-cJc. (or if1 nutCPI a, 

U~;in Hte actual mensure1 d ei 1d-oýt 11cje) votg distribution Acx ds th't lak
l;in-;t (dete.tine iL-cJ the fiesn basis dosýe Calculation~ for tile Postalated 

nii teauiduite break) fo, tize next uci~atiznz '-r-1' 

2,if cd1 anite~l -acja.k-ikcinhdK~iVaiIn ai e detected at the ttibe support plate 

3, if htidkpt~iQ1 .17 !, ;J~laifid thlt C..ttdld b1C3T J~ th1t cusiftrt's thle t~bt. Stippy; 1 

4+ if injidaLIuns "It Identfied at tilt ttbe aUPPII Plate ekv-ýatsuii thwt 
are attflibutchikv PI 111I vvaftl Sttu, CS O IutitntuIacl g 

5. if the cakutlated mo1 ditkon1 l burst probabilty based on th~e lirojectd endo 
cyJcl (u if no~t piacical, using; the actual meascured uza&'uf-tytk) Votg 

diat ~bk1. ~u.cmsl , 10 oi(y the NRC-and prOvidUP anaSeSament Of the 
s~af'dy -,41Anfi.a 1;ct oftheocurne 
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BASIS

Tht-plantKewaiunee Nuclear Power Plant design was not spreifi~l~ydesigned to meet the 
q Met-fection XI of the ASME Code;.. therefore, 100% compliance may not be practically 

feasibeachievable-.-praeivl. However, the design process did consider access for in-service 
inspection, vva cnsidcred uin l -m dte-sig, and made modifications have becr nt awithin design 
limitations whtere pmeticafto make ~t&i ~iroide maximum access ~vvthin the~ lnits of th~l 

u , ent plant design. Where praeti o the extent practical, theNMC performs inspection of ASME 
Code Class 1, Class 2, Class 3, and Class MC components is perfarmedin accordance with Section XI 
of the.ASME Code. If an inspection required by the odeCode• mquit ed isp•, ti, nis impractical, a 
NMG requests Com•i•sion approval for adeviation from the requirement is submittiedl to the 

The basis for surveillance testing of the Reactor Coolant System pressure isolation valves identified 
in Table TS 3.1-2 is contained within "Order for Modification of License" dated April 20, 1981.  

Technical Specification 4.2.b 

These Technical Specifications provide th-einspection and rep•ir~plugging requirements for Kewaunee 
Nuclear Power Plant thestea.m generator tubes 2at the K,.,, i .ce N a .,ear Power P .• . Fulfilling these 
specificattiom.requirements wilassures that theKNPP steam generator tubes are inspected and 
maintained in a manner consistent with current NRC regulations and guidelines including the General 
Design Criteria 0nof 10 CFR Part 50, Appendix A.  

General Design Criterion (GDC) 14, "Reactor Coolant Pressure Boundary," and GDC 31, "Fracture 
Prevention of Reactor Coolant Pressure Boundary," require th-tthe reactor coolant pressure 
boundary to have an extremely low probability of abnormal leakage, of rapidly propagating failure, 
and of gross rupture. Also, GDC 15, "Reactor Coolant System Design," requires thatthe Reactor 
Coolant System and associated auxiliary, control, and protection systems to be designed with 
sufficient margin to ensure that thedesign capditienslimits of the reactor coolant pressure boundary 
are not exceeded during nyetndition-ofnormal operation, including during anticipated operational 
OCWTMI. .transients. Furthermore, GDC 32i "Inspection of Reactor Coolant System Pressure 
Boundary," requires th-tcomponents that are part of the reactor coolant pressure boundary to be 
designed to permit periodic inspection and testing of critical areas in order to assess their structural 
and leak tight integrity.  
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The NRC has developed guidance for steam generator tube inspections and maintenance including 

Regulatory Guides 1.83 and 1.121. Regulatory Guide 1.83, "In-service Inspection of Pressurized 

Water Reactor Steam Generator Tubes," forms the basis for many of the requirements in this section 

and should be consulted pr0m-tobefore yiev4•ingthemvviskms. Regulatory Guide 1. 121, "Bases 

for Plugging Degraded PWR Steam Generator Tubes," defines thesteam generator tube minimum 

wall thicknessý in it ste n 9IC ato ubr anwd imy be aypplid to tur slccvein citter jn~iing th .t . 1 Y h c n ss 

Technical Specification 4.2.b. 1 

If the steam generators are s....t-.r. tbeperforming in o iikcan adequately similar manner, it is 

appropriate to limit the inspection to one steam generator per inspection interval on a....tttit 

schedtifean alternating basis. EcononicThis offers economic savings as well as reductions mof 

p em lradiation exposure and outage duration.cwk berea .  

Technical Specification 4.2.b.2 

Pcrio lnspection ofthe steam generator tubes Olowprovides evaluation of their service condition.  

As--oOperational experience has b ailal it i s eitenshown that certain types of steam 

generators are susceptible to generic degradation mechanisms. Sitelt ha's also revealed site-specific 

steam generator tube degradation mechanisms has also ucu-tu'd tl Outt ut the undut.y. The 
Kewaunee inspection program a..• Kevuin v dtgn i yrasseses both generic and sitesite

specific tube degradationi dtanismn.  

St1x~is geneaturJ tub sniJveillankcI at Kew'Vauneis~ gMCIi 21:lY J+ 1.if.i Meid using~ eJddy cuetehit e 

Kewaunee uses VAriamotvarious mrhod-s7oeddy current (EC) testing methodologies M-C tismto 
inspect steam generator tubes fio wall dgra ttio. EC in ods havttehnology has improved 

considerably since Kewaunee began commercial operation in 1974-, and Single f•,t •n•.,y E• kt,,tX:f 

vvith a sigep b n - ite have evle inito T1t1~tif uiift2y techniqiues wvith aszsuidJ prb 

tehiqe me ed breindevloprd Whk l e& idtnpC fCti0V5ill a trb'.U!i3 g VICIl1 utZCO11ti'Y, WPSC 

NMC is committed to titizuse advancin advanced EC testin methods and technology, as 
appropriate, to assure accurate esment of tiesteam generator tubes' service 
condition.

TS B4.2-2
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Technical Specification 4.2.b.3 

K•waunee Nuclear Power Plant Stiatnst eam generator tube inspections are generally 
seheddedypically conducted during refueling outages-at the 1Cewaine N~uclar Fowe Plan.t, The 
tubes-schedufedCriteria used to select tubes for rgiveninspection are based, in part, tupon tube their 
service condition determined during previous inspections, and on operational experience from other 

plants with similar steam generators and water!chemistry. Identification of degraded steam generator 
tubescorwitim results in g tn x o of the urrent inspection efrtas well as increasin 
increased thefrequency of subsequent inspections. In this manner, steam generator tube surveillance 
i•sremains consistent with tube service conditions.  

+here ate sevel a! uperAtIUnil O C 4S M t.miscijts that-Several operational events or transients 
wiflrequire subseqtentconsequent steam generator tube inspections. These inspections ae-requireH 
asarrvsiftmust be performed after occurrence of excessive primary-to-secondary leakage or after 
transients i.hat impose large mechanical and thermal stresses on the tubes.  

Technical Specification 4.2.b.4 

ste3111 jiiCi'ea• o tub"i foun d -with lu$0 thh ithie, :: Ni:l thic m cri$ter'ia e•±" !i :L" by 
an alysi, a 4ecribeProcedures, calculations, and analyses found in WCAP-7S3l15325,.'..  
combined with conservative allowances, such as general corrosion and measurement error, are the 
bases for the tube plugging criteria set forth in TS 4,.b,b4. Tubes that exceed the limits established 
by these crieria must eithcerbe * tpaired4to be ki~pt in servyic ". ,em..oved from service by plugging.  

Steam generator tube plugging is a common method of preventing excessive primary-to-secondary 
steam generator tube leakage 45 ,d has Ke 1 alieLd sin,, the •n,• eption ofPNWR uuek•",tur s ivist- .  

This method is relatively uncomplicated 0 o*t 4• ,.taIdpOiL•, a•f •'gtand isolates 

is cut off' f::ni te tL e a•u? defective tube from the reactor coolant system by plugging-itinstalling 
mechanical devices to block in theits hot and cold leg faces-ofthetubesheet openings.  

Todtekrnine ttebais for tk sik&v ph~ggii litnit. the nlifn~iiun skceve wail thicknu,5s waz Cadculat 
xin atcuoidpxct with the ASIYI] Coe mlidis conllsuiset with Diafi Reg~ulato:y Gu(ide 1.2i 

(lu"-An gusH* :g: 

m'WCA-P 7631l5325, "EvaIuation of Stem GEitmeator Tube, Tube Slwett, and DivderPli 

Under Cor: 1 1Ar. d LOCA Pit SSE Co:,ititksegulatory Guide 1, 121 Analysis for the Kewaunee 

Replacement Steam Generators.' 

W,' Jatmes, WPSC, to A_ Schwenteer, NRC, datted September 6, 1 977.  
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For the Westinghouse imlmihAai hybrid eApanionjoi$Unt Q~) sleeves the slev plugginS l 1nt ut 

23% is appiid to~ the slev as shown vi 1Figue TS 4,2-1, The nictpugr h1 5 zts Jkiw 17o eddy 
Cui~hiA W~bI" ir4,u~Td~ 4 OI4 ntihid Op0ZtiatXI UedCgI4'Zdti0 jtf D1-aft RegtIlatcl-Y (htle i i 121 

(Auguit4H70_ 

R1~0~1b~ J~v~vi~~ Cnuth~s tdb'd, ha. been1 rccoi.nis~d as a vicbkc alkteliatve fol 

isoivi~in anaccptable tabe de% adaCiol' and preveniting tube leaktrge Sleeving tsglaes un1accepmtse 
degr.adation, an~d extends the ser v4cc life o~f the tube, and the stew geerator, rTube epair, by seic; 
in auuu: J 0 e with VYCP11~ and WCIAP- 1 3fl8-,* -has beent evaluated ftnd analyzed nas 
aiewtable T. Wct 1, igos niecha1Aice!i DEj le v spari the degraded at of tL v pm et tdbt it 
the tribc~etlegi4on, The skcev" are eWcilv 36Q, 30'ý os 27" to allow Iee; . ttedc by diammei 
head bowl geomuetry. The siceve is hydi aulicaliy expaidcd and lzozd ufle4 into tile marei tubing 

The pimr b-udr fo,1 f12 IHsrc is shown tin F'igure; IS 4,1- 1, h picstlaaat bvuiid'aiy UaeiA 
tv disposition pvmett tube iXdkcaor1$ (PTI;) datetcd in the upvper ~jc~t of 1112 sklevd tubes 
is di;uc in WCAP- 50504"1 The pr-essur-e boundary deacribed ini the WCIAP will allow;P~ 

lctdin the tipper uit t, s~au n if theic is; a zinunnittnron•kegadcd (he., no 

dtedb tjcctabednaaivi it! tht PaCj tub) ha, JrolI Jensgth of 0.92 hich (1Aws an allowahce 

Cui NDE vaneistainy) a~s racasurd tVcm; the hcmuni; of the Ijindro ulkl1 60s1 1. The 
ithiLiuIUI hardi'oll enrlenn length is deLivcJ Po111 atidttuial and lekak4 e tetig During 
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Technical Specification 4. 2.b. 6 (Deleted) 

Tribes with indicatkions of degadatio neihrdi rgina facf~tor rl epirsAJ hi th tu1.%$1iiet c 
the~ tinexpmided portion of tube within the ~%ttctet may b y dispositio 1 ed For 1Xo1t1riGed se, ic-r 
jrpaiiud thiough application ofthe F* or EF criteria, The F* and rr* c~teria ar describd in 
WC-AP4'6T 0 Th1 anE rti n~a~~e g guidafno eoonsit~nt with RG 1 .12.1.  
Neithtr the F4 or FF4 criteria rod! 4Mignfirry ommibuteb k offli& dvSC ttfloming a postulated fr; 
stani lirt break rsuchi that co11t1iuti&1 s fnoit these sottces tieed to bre inicluded in offsite dose 

ujCift ast311 eateniw n oftfreo tigru fudutcy rol exansh~f~io, in vvic caF cjtc. in opple.s vs inU 
atef Stmx t*p~r iiiily 4 in.a~s below f topc of flt tesheet, iii which case F* c&kYitr 
apply. flle:add;itkznal roll expaiisitnt vicew cn be applied uveut existing dcg 1 adatiGo, piuvidei 
theFt 1v EF* ett  iMITCnnt~f0I 11tz-eradv5 :a&J&Uupaniwhnien~tfaof i, 11 indnesplusar aalluwanl
fit, NUE un11 rni1nt 3) mid 1-5 1 incuhes Gkas MI ailowmitw fc1 ~NDE UtsV..rdaiiity), Iewpectvrly, alu 
satisfie, The&NDJ2 uncertinXty appfled to the P and E dittance is a funtionkj oftr eddy current 
rrb~ and technique, uised, Cetrinuit 4agte-o6f-tlc arti;nspctz~io technology will beu tsed wdit 
impleme~ntation if the F* and EF*c teria Th~ ~e UnaiuTITYII in seh inspCi~ivna has been shmt 

Lu a- a 0.06 .~Lc3, vwuvalb1 th applicwation, an eddy ctuistnt uicvwitauatfy f 0.20 )eie 
vvil be applied. Any an~d all indceations of degradation existing below thc F* or IT4 d;StatIku' 
apeetpabki Cut conltinued aut vice,.  

Technical Specification 4.2.b.7 

Category C-3 inspection results are considered abnormal degradation to a principal safety barrier and 
are therefore reportable under 10 CUR 5O.72(b)(2)(i) and 10 CFR 50.73(a)(2)(ii).  

TS 44 2tb7.d i.rpk1cents se~er4 rpciritinig .ek~Altieiits .uCv*.111cinkt d by 6h 95-015 Ibt sitations 
which NRC wan~ts to be n3otfivd p14Io to- ;dM11Ul 1g thle Mteain Seiiezail to ser vice, Fuir 
TFS+42.L7.d.3 and4., indiisatiunsti u ay-nplicabk unily whci e ah mate pluisng' LIA a isv bei ng applaud 
F-vi the pu rponu of till" jiitingte qI{Mu~irrttlt, jiakagC aid cousitiod burst probability c.ar, L 

calcti1ated based oni the &-fis4ond vultage dittiibutko 1 ;4 the1~la Liit Ukpnoecttd eid-vf-eydue vvktag 

tt 1 ibatiui (;efer to 6L 95-05 to1 miore :SfonnationO wheil it is no Practical to cunipleteths 

aueu Vice. Ntet dint if icknke and cmouditusnai burst probability were calcuateda usingfi, thuJiscamiu 
EOC vcftat&e titrib4 Gio for the puzapci$ of addicasins 6h Section~s 61at4 an~d 6,.43 reporiting 

crt ri-thn thle euljts of thet pro~cted £042 YJLag5  distribution shott'd be providled pe; 
GL Section .b(e) mittra.

-">WCAP 14677, Rcviaicnt 1, F* fand Elevatcd F* Tube Alternafte kcpatir Criteria 
&~r Tubles With Dugradationi Witin the Tubesheut Resion of the Kerwariiet Steami Cunui atorlu 
May, 1998 (P1 upriletzvy).  
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TABLE TS 4.2-2 

STEAM GENERATOR NON REPMR W TUBE INSPECTION

1ST SAMPLE INSPECTION 2ND SAMPLE INSPECTION 3RD SAMPLE INSPECTION 

Sample Size Result Action Required Result Action Required Result Action Required 

A minimum of C-I None N/A N/A N/A N/A 
S Tubes per .........  S.G. C-2 Plug r C-I None N/A N/A 

defective tubes and 

inspect additional 2S C-2 Plug - C-I None 
tubes in this S.G. (2) defective tubes and inspect additional 4S C-2 Plug 

tubes in this S.G. (2) defective tubes 

C-3 Perform action for C-3 
result of first sample 

C-3 Perform action for C-3 N/A N/A 
result of first sample 

C-3 Inspect all tubes in The other None N/A N/A 
this S.G., (2) plug ri S•G.  
iepai defective tubes ereis C-I 
and inspect ?S tubes in the other S.G. (2) SteOther Perform action for C-2 N/A N/A 

S.G.•"" is result of second sample 

Prompt notification of C-2 t1 

the Commission. (1) 

Additiona Inspect all tubes in N/A N/A 
Other S.G. ettoother S.G. and plug 
is C-3 - defective 

tubes. Prompt 
notification of the 
Commission. (1) (2)

S=6%/n 

Notes:

Where n is the number of steam generators inspected during an inspection.  

1. Refer to Specification 4.2.b.7.c 

2. As allowed by TS 4.2.b.2.qd, the second and third sample inspections during each inservice inspection may 
be less than the full length of each tube by concentrating the inspection on those areas of' t, tue , 
ta and ...... ths, • portions of the tubes where te! with-imperfections were previously found.
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4.2 ASME CODE CLASS IN-SERVICE INSPECTION AND TESTING

APPLICABILITY 

Applies to in-service structural surveillance of the ASME Code Class components and supports 

and functional testing of pumps and valves.  

OBJECTIVE 

To assure the continued integrity and operational readiness of ASME Code Class 1, 2, 3, and 

MC components.  

SPECIFICATION 

a. ASME Code Class 1, 2, 3, and MC Components and Supports 

1. In-service inspection of ASME Code Class 1, Class 2, Class 3, and Class MC 

components and supports shall be performed in accordance with Section XI of the 

ASME Boiler and Pressure Vessel Code and applicable Addenda as required by 

10 CFR 50.55a(g), except where relief has been granted by the Commission pursuant 

to 10 CFR 50.55a(g)(6)(i). The testing and surveillance of shock suppressors 

(snubbers) is detailed in TS 3.14 and TS 4.14.  

2. In-service testing of ASME Code Class 1, Class 2 and Class 3 pumps and valves shall 

be performed in accordance with Section XI of the ASME Boiler and Pressure Vessel 

Code and applicable Addenda as required by 10 CFR 50.55a(f), except where relief 

has been granted by the Commission pursuant to 10 CFR 50.55a(f)(6)(i).  

3. Surveillance testing of pressure isolation valves: 

a. Periodic leakage testing' on each valve listed in Table TS 3.1-2 shall be 

accomplished prior to entering the OPERATING mode after every time the plant 

is placed in the COLD SHUTDOWN condition for refueling, after each time the 

plant is placed in a COLD SHUTDOWN condition for 72 hours if testing has not 

been accomplished in the preceding 9 months, and prior to returning the valve to 

service after maintenance, repair, or replacement work is performed.  

(')To satisfy ALARA requirements, leakage may be measured indirectly (as from the performance 

of pressure indicators) if accomplished in accordance with approved procedures and supported by 

computations showing that the method is capable of demonstrating valve compliance with the 

leakage criteria.
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b. Whenever integrity of a pressure isolation valve listed in Table TS 3.1-2 cannot 
be demonstrated, the integrity of the remaining pressure isolation valve in each 
high pressure line having a leaking valve shall be determined and recorded daily.  
In addition, the position of the other closed valve located in the high pressure 
piping shall be recorded daily.  

b. Steam Generator Tubes 

Examinations of the steam generator tubes shall be in accordance with the 
in-service inspection program described herein. The following terms are defined to clarify 
requirements of the inspection program.  

Imperfection is a deviation from the dimension, finish, or contour required by a design 
drawing or specification.  

Degradation means service-induced cracking, wastage, wear or corrosion of a tube wall.  

% Degradation is the amount in percent of tube wall thickness affected or removed 
by degradation.  

Degraded Tube means a tube containing degradation that is > 20% of nominal wall 
thickness.  

Defect means an imperfection that violates criteria used to determine acceptability of a tube 
for continued use in operation.  

Tube Inspection means the detailed examination of a steam generator tube from the point 
of entry (e.g., hot leg side) around the U-bend to the level of the top tube support plate of 
the opposite leg (cold leg).  

Tube is a single hollow metal cylinder that is an element of an array of similar cylinders 
inside each steam generator, through which Reactor Coolant flows, and by which heat is 
transferred from the Reactor Coolant to the secondary system feedwater. Taken as a 
whole, steam generator tubes form a major portion of the reactor coolant pressure 
boundary.  

Plugged Tube is a tube that has been removed from service by installing a mechanical device 
in each end of the tube to seal the tube in a manner that isolates it from the reactor coolant 
system.
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1. Steam Generator Sample Selection and Inspection

In-service inspection of steam generators may be limited to one steam generator per 
inspection period on an alternating basis. The tubes shall be selected for inspection 

as set forth in TS 4.2.b.2.a, provided that previous inspections indicate the two steam 
generators are performing in an acceptably similar manner.  

2. Steam Generator Tube Sample Selection and Inspection 

Each in-service inspection: 

a. Shall include a number of tubes that is at least equal to 3% of the total number of 
non-plugged tubes contained in both steam generators. Tubes shall be selected 

for inspection on a random basis except as noted in TS 4.2.b.2.b.  

b. Shall concentrate the inspection by selecting at least 50% of the tubes to be 
inspected from critical areas where experience in similar plants with similar water 

chemistry indicates higher potential for degradation.  

c. Shall include all non-plugged tubes in which previous inspections revealed 
degradation that exceeded 20% of nominal wall thickness. For these tubes, only 
the area previously identified as degraded must be inspected, unless their 
inspection is also performed to satisfy requirements of TS 4.2.b.2.a and 
TS 4.2.b.2.b above.  

d. May not require inspection of the full length of each tube during the second and 
third sample inspections but may concentrate the inspection only on those portions 
of the tubes previously found degraded.  

e. Shall perform a tube inspection on each selected tube. If the eddy current 
inspection probe will not pass through the entire length of a tube, including the 

U-bend, it shall be so recorded and the tube shall be characterized as degraded.  
An adjacent tube shall also be inspected.  

f. Shall classify sample inspection results as belonging to one of the following three 

categories, and actions shall accordingly be taken as described in Table TS 4.2-2.
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Category Inspection Results

C-1 Less than 5% of the total tubes inspected are degraded tubes, and none of 
the inspected tubes are defective.  

C-2 Between 5% and 10% of the total tubes inspected are degraded tubes, or 
one or more tubes, but not more than 1% of the total tubes inspected, are 

defective.  

C-3 More than 10% of the total tubes inspected are degraded tubes,or more 
than 1% of the inspected tubes are defective.  

NOTE: For all inspections, previously degraded tubes must exhibit significant 
(>10%) added wall penetration to be included in the above percentage 
calculations.  

3. Inspection Frequency 

In-service inspection of steam generator tubes shall be performed at the following 
intervals: 

a. In-service inspections may be performed during refueling outages, but shall be 
performed at intervals not to exceed 24 calendar months, except that the 
inspection interval may be extended to a maximum of 40 months if: 

1. two consecutive inspections following service under AVT conditions, not 
including the pre-service inspection, yield results that fall into the C-I 
category, or 

2. two consecutive inspections demonstrate that previously documented 
degradation sites have not continued to deteriorate and no new degradation 
is found.  

b. If the result of a steam generator in-service inspection conducted in accordance 
with Table TS 4.2-2 falls into Category C-3, the inspection interval shall be 
reduced to 20 months. The 20 month interval shall apply until a subsequent 
inspection meets the conditions set forth in TS 4.2.b.3.a for extending the interval 
to 40 months.
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c. Additional, unscheduled in-service inspections of each steam generator shall be 

performed using the criteria set forth in Table 4.2-2 for a "I" SAMPLE 

INSPECTION" during shutdowns consequent to: 

1. Primary-to-secondary tube leaks (not including leaks originating from 

tube-to-tubesheet welds) in excess of the limits of TS 3. l.d and TS 3.4.d, or 

2. A seismic event having a magnitude greater than the Operating Basis 

Earthquake, or 

3. A loss-of-coolant accident requiring actuation of engineered safeguards, 

where the Reactor Coolant System cooldown rate exceeded I 00°F/hr, or 

4. A main steam line or feedwater line break, where the Reactor Coolant System 

cooldown rate exceeded 100lF/hr.  

d. If there is a significant change in steam generator chemistry control 

methodology, the steam generators shall be operated at power for three months 

while using the new treatment and shall then be inspected during the next outage 

of sufficient duration.  

4. Plugging Limit Criteria 

Any tube with tube wall degradation of 50% or more shall be plugged before returning 

the steam generator to service. If significant general tube thinning occurs, this criterion 

is reduced to 40% wall degradation.  

5. Deleted 

6. Deleted 

7. Reports 

a. Following each in-service inspection of steam generator tubes during which tubes 

are plugged, the number of tubes plugged shall be reported to the Commission 

within 30 days.
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b. The results of each steam generator tube in-service inspection shall be included in 

the Annual Operating Report for the reporting period that included completion of 

the inspection. The report shall include: 

1. Number of tubes inspected and extent of inspection.  

2. Location of each tube wall degradation and its percent of wall penetration.  

3. Identification of tubes plugged.  

c. If a steam generator tube inspection result falls into Category C-3, the 

Commission shall be promptly (within 4 hours) notified according to requirements 

of 10 CFR 50.72(b)(2)(i). A Licensee Event Report shall then be filed with the 

Commission as described by Specification 4.2.b.7.a and as set forth in 

10 CFR 50.73(a)(2)(ii).
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BASIS

Kewaunee Nuclear Power Plant design was not designed to Section XI of the ASME Code; 

therefore, 100% compliance may not be practically achievable. However, the design process did 

consider access for in-service inspection, and made modifications within design limitations to provide 

maximum access. To the extent practical, NMC performs inspection of ASME Code Class 1, Class 2, 

Class 3, and Class MC components in accordance with Section XI of the ASME Code. If an 

inspection required by the Code is impractical, NMC requests Commission approval for deviation 

from the requirement.  

The basis for surveillance testing of the Reactor Coolant System pressure isolation valves identified 

in Table TS 3.1-2 is contained within "Order for Modification of License" dated April 20, 1981.  

Technical Specification 4.2.b 

These Technical Specifications provide inspection and plugging requirements for Kewaunee Nuclear 

Power Plant steam generator tubes. Fulfilling these requirements assures that KNPP steam generator 

tubes are inspected and maintained in a manner consistent with current NRC regulations and 

guidelines including the General Design Criteria of 10 CFR Part 50, Appendix A.  

General Design Criterion (GDC) 14, "Reactor Coolant Pressure Boundary," and GDC 31, "Fracture 

Prevention of Reactor Coolant Pressure Boundary," require the reactor coolant pressure boundary 

to have an extremely low probability of abnormal leakage, of rapidly propagating failure, and of gross 

rupture. Also, GDC 15, "Reactor Coolant System Design," requires the Reactor Coolant System and 

associated auxiliary, control, and protection systems to be designed with sufficient margin to ensure 

that design limits of the reactor coolant pressure boundary are not exceeded during normal 

operation, including during anticipated operational transients. Furthermore, GDC 32, "Inspection 

of Reactor Coolant System Pressure Boundary," requires components that are part of the reactor 

coolant pressure boundary to be designed to permit periodic inspection and testing of critical areas 

in order to assess their structural and leak tight integrity.  

The NRC has developed guidance for steam generator tube inspection and maintenance including 

Regulatory Guides 1.83 and 1.121. Regulatory Guide 1.83, "In-service Inspection of Pressurized 

Water Reactor Steam Generator Tubes," forms the basis for many of the requirements in this section 

and should be consulted before revising them. Regulatory Guide 1. 121, "Bases for Plugging 

Degraded PWR Steam Generator Tubes," defines steam generator tube minimum wall thickness.
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Technical Specification 4.2.b. 1 

If the steam generators are performing in an adequately similar manner, it is appropriate to limit the 
inspection to one steam generator per inspection interval on an alternating basis. This offers 
economic savings as well as reduction of radiation exposure and outage duration.  

Technical Specification 4.2.b.2 

Inspection of the steam generator tubes provides evaluation of their service condition. Operational 
experience has shown that certain types of steam generators are susceptible to generic degradation 
mechanisms. It has also revealed site-specific steam generator tube degradation mechanisms. The 
Kewaunee inspection program assesses both generic and site-specific tube degradations.  

Kewaunee uses various eddy current (EC) testing methodologies to inspect steam generator tubes.  
EC technology has improved considerably since Kewaunee began commercial operation in 1974, and 
NMC is committed to use advanced EC methods and technology, as appropriate, to assure accurate 
assessment of steam generator tube service condition.  

Technical Specification 4.2.b.3 

Kewaunee Nuclear Power Plant steam generator tube inspections are typically conducted during 
refueling outages. Criteria used to select tubes for inspection are based, in part, on tube service 
condition determined during previous inspections, and on operational experience from other plants 
with similar steam generators and water chemistry. Identification of degraded steam generator tubes 
results in expansion of the current inspection as well as increased frequency of subsequent 
inspections. In this manner, steam generator tube surveillance remains consistent with tube service 
condition.  

Several operational events or transients require consequent steam generator tube inspections. These 
inspections must be performed after occurrence of excessive primary-to-secondary leakage or after 
transients that impose large mechanical and thermal stresses on the tubes.
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Technical Specification 4.2.b.4

Procedures, calculations, and analyses found in WCAP-15325,•') combined with conservative 

allowances, such as general corrosion and measurement error, are the bases for the tube plugging 

criteria set forth in TS 4.2.b.4. Tubes that exceed the limits established by these criteria must be 

removed from service by plugging.  

Steam generator tube plugging is a common method of preventing excessive primary-to-secondary 

steam generator tube leakage. This method is relatively uncomplicated and isolates a defective tube 

from the reactor coolant system by installing mechanical devices to block its hot and cold leg 

tubesheet openings.  

Technical Specification 4.2.b.5 (Deleted) 

Technical Specification 4.2.b.6 (Deleted) 

Technical Specification 4.2.b.7

Category C-3 inspection results are considered abnormal degradation to a principal safety barrier and 

are therefore reportable under 10 CFR 50.72(b)(2)(i) and 10 CFR 50.73(a)(2)(ii).  

(1)WCAP 15325, "Regulatory Guide 1. 121 Analysis for the Kewaunee Replacement Steam 

Generators."

TS B4.2-3



TABLE TS 4.2-2

STEAM GENERATOR TUBE INSPECTION

1ST SAMPLE INSPECTION 2ND SAMPLE INSPECTION 3RD SAMPLE INSPECTION 

Sample Size Result Action Required Result Action Required Result Action Required 

A minimum of C-i None N/A N/A N/A N/A 
S Tubes per 
S.G• C-2 Plug defective tubes C-i None N/A N/A 

and inspect additional C-2 Plug defective tubes C-i None 
S.G. (2) and inspect additional 

4S tubes in this C-2 Plug defective tubes 

S.G. (2) C-3 Perform action for C-3 

result of first sample 

C-3 Perform action for C-3 N/A N/A 
result of first sample 

C-3 Inspect all tubes in The other None N/A N/A 

this S.G., (2) plug S.G. is 
defective tubes and C-i 
inspect 2S tubes in Other S.G. Perform action for C-2 N/A N/A 
the other S.G. (2) is C-2 result of second sample 

Prompt notification of Other S.G. Inspect all tubes in N/A N/A 
the Commission. (1) is C-3 other S.G. and plug 

defective tubes.  
Prompt notification of 
the Commission. (1) (2) 

S=6%/n Where n is the number of steam generators inspected during an inspection.  

Notes: 1. Refer to Specification 4.2.b.7.c 

2. As allowed by TS 4.2.b.2.d, the second and third sample inspections during each inservice inspection may 

be less than the full length of each tube by concentrating the inspection on those portions of the tubes 

where imperfections were previously found.
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