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Index to Changes

Table 1
Location of changes in response to 8/29/06 email RAIs

Question Location of changes Comment

1 5.5.8.b.1 (page 5.0-14)
Page B 3.4.19-2

2 5.5.8.b.1 (page 5.0-13)

3 5.5.8.b.2 (page 5.0-14)
Page B 3.4.14-2 (2 places)
Page B 3.4.19-2

4 5.5.8.c.2 (page 5.0-14)

5 5.5.8.c.2(a)(1) (page 5.0-20) Further revised in response to
10/25/06 email RAI 2.

6 5.5.8.c.2(a)(2) (page 5.0-20) 5.5.8.c.2(a)(3) further revised in
5.5.8.c.2(a)(3) (page 5.0-20) response to 10/25/06 email RAI 3.

7 5.5.8.c.2(b) (page 5.0-20) Further revised in response to
10/25/06 email RAI 4.

8 5.5.8.c.2(b)(1) (page 5.0-21)
5.5.8.c.2(b)(2) (page 5.0-21)
5.5.8.c.2(c)(1) (page 5.0-21)
5.5.8.c.2(c)(2) (pages 5.0-21 and 5.0-
22)
5.6.7.a.10 (page 5.0-40)

9 5.5.8.d (page 5.0-26)

10 5.5.8.d.3(a) (page 5.0-27) Paragraph 5.5.8.d.3(d) (page 5.0-
28) in the previous version was
deleted since the current TS
requirements were address in
5.5.8.d.3(a).

11 5.5.8.d.3(a) (page 5.0-27) Further revised in response to
5.5.8.d.3(c) (page 5.0-28) 10/25/06 email RAI 7 (both

locations).

12 5.5.8.d.3(b) (page 5.0-27) 5.6.7.b (page 5.0-40) further
5.5.8 d.3(c) (page 5.0-28) revised in response to 10/25/06
5.6.7.b (page 5.0-40) email RAI 9.

13 5.5.8.f.2(b) (page 5.0-28)



Index to changes

Question Location of changes Comment

14 5.6.7.b.2 (page 5.0-40)
5.6.7.b.3 (page 5.0-40)
5.6.7.b.4 (page 5.0-41)

15 Under evaluation.

16 Page B 3.4.19-3 Further revised in response to
10/25/06 email RAI 11.

Table 2
Location of changes in response to 10/25/06 email RAIs

Question Location of change Comment

1 NMC agrees. The markup
provided in this response shows
changes with respect to the current
TS

2 5.5.8.c.2(a)(1) (page 5.0-20)

3 5.5.8.c.2(a)(3) (page 5.0-20)

4 5.5.8.c.2(b) (page 5.0-20)

5 NMC agrees.

6 NMC agrees.

7 5.5.8.d.3(a) (page 5.0-27)
5.5.8.d.3(c) (page 5.0-28)

8 Current TS does not require
inspection of 100% of the tubes.
The TS requirements are provided
in 5.5.8.d.3(a) (page 5.0-27).
Paragraph 5.5.8.d.3(d) deleted

9 5.6.7.b (page 5.0-40)

10 Page B 3.4.19-2

11 Page B 3.4.19-3 Added "(sleeves)" for clarification
that all of the sleeve is part of the
tube.

Page 2 of 2
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5.5 Programs and Manuals (continued)

5.5.8 Steam Generator (SG) Tube Surveifllane-Program

A Steam Generator Program shall be established and implemented to
ensure that SG tube integrity is maintained. In addition, the Steam
Geierator Progrmshamlincl!id the fosloiin)g priovis ions:

a .......... .ProQvi.sions for condition monitorip_, assessments. Condition
monitori.r essment m eans an-ev'a ti.n of the "as found"
condition of the tub ing with respect to the p.rtmnanfc.C.riteril.br

structural integrity and accident induced leakage._The "as found"
condition refers to the condition of the tubing during an SG inspection
opttageas detenninedfr~om the inserv iceinospection results _orb. other
ma__nasprior to the piugging or rair of .tbe. Condition monitoring
a ss snsuents shall be conducted during.ch o.itage.dunn which the
SG !qb.sa.e iJnpgg_ ci_, •gggdqor .paired to.contirm.that the
performance criteria are being met.

b. Perfonnance criteria for S' tube integrity. SG tube integritshall be

maintained by meeing he performance criteria for tubh structural
itnt&egrijy,_accident induced leakage. andoperational LEAKAGE.

1. Structural i~ntQgrtv.,perQfo!rDnmnccri~te.rion: All in-servi ce stearn
generator tubes shall retain sructuraler the full rge
of normal operating conditions (including2startUp_ operation in the
power range, hot standby, and cool down and allanticipated
trausknas--iilcuded in thede sgn_ 0,iaficPntn), b a sis
accidents This includes retainingn a saf'etyactor of.3 0 aoainst
burst under normal st rady ste full yrq9cration prima ryt-

secondarQp, 'sure differentiaL and. except for flaws addressed
through application of the alternate repair criteria discussed
in Specification 5.5.8.c.2(c), a safety factor of 1.4 against burst
applied to the design basis accident primary-to-secondary pressure
differentials. Apart.in__ the ab o ve requir ettsa i on.a!

lo0ading conditions associated with the desig _si cidnt_.._)r
combination of facqjdern in cord~aneilb detn n
licensing basis, shall also be evaluated to determine if the
associated loads contribute significantly to burst or collapse. In

the assessment of tube integrity, those loads that do significantly

Prairie Island Unit 1 - Amendment No. 158
Units 1 and 2 5.0-13 Unit 2 - Amendment No. 149
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5.5

affect burst or collapse shall be determined and assessed in
combination with the loads due to pressure with a safely factor of

1.2 on the combined primary loads and 1.0 on axial secondar_
loads. For Unit 2, when alternate repair criteria discussed in
Specification 5.5.8.c.2(c) are applied to axially oriented outside
diameter stress corrosion cracking indications at the tube support
platc Iotionsethe probabilit, that one or more oftheje
indications in an SG will burst under postulated main steam_Uttuý
break conditions sh-al be less than I E-02.

2. Accident induced leakage performance criterion: The primary to
wncra nd a_..c'.ident induced!.ae r at e fgoLr.anny desi g basis

------ _.__ turn,_s_.,l not exceed the
IeQ.ka gea•it_.ssume__ in the aci.d.n.ri.nalsis in.trms of total
leakage rate for all SGs-and leakage rate for an individual SG.

For Unit 1. leakae to.not toexce ec_.glLn_~sr(L Ik'or_,s•riit 2.
leakage from all sources. excluding the leakage attributed to the
degradation associated with implementation of the voltac-basc..d.
repair criteria discussed in Specification 5.5.8.c.2(c). is notito
exceed _IgpRWp er SQ.

3. The qperational LEAKAGE performance criterion is specified in.. ......... ........... ............. . h .er... ---- --a.t ..i....... . .L-E A K .....--...p.r-. -.n ! cr t -•. i - .•... I,s- e i e ... i. .......

LO3.4.142:RCS Operational LEAKAGE."

c. Provisions for SG tube repair criteria:

1J= ......... Unit_I steam g•..n.e~r~ator...lubeisJ[bund..b~y inservicc inspectio[n ...o
c.on_.ainr• fla~ws wi~th a .dep~t=h...qL=aI t.oor ex c e e di==ng g4.0%. to..llhc
nomina.l tubte w>'.all t hic.!:kness .s~shall be... i e d.[

2 Unit 2 steam generator tubes found by inservice inspection to

contain flaws shall be dispositioned as follows:

(a)1_ý Det Bae Cr)teria
Steam generator tubes in each unit shall be determinedOPRA3Fl-h
fe 1% Owv il, 9•

Prairie Island Unit 1 -Amendment No. 158
Units 1 and 2 5.0-14 Unit 2 -Amendment No. 149
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fE' aeh steam generator shall be d.etermined OPERA:BL in r aice-da!e
With the in se~ieisectiefn sc1edule inSpeeikiatien 55.9..-4he

Sserviceispection may be limited to one steam generator- ona
roetating seheduile oenompassing 6'% of the tubes in the single steam

steam gen.r.a.rs . . .per.fo..ing in a like manner.

S • w

13. Nteam (Jenerator 4 ubae 'Salnp~e Seleetion and inspectio

T he steam generator tube minimum sample size, -Inspectn r-esult
classification. and the cor-responding action required shall be as
s~peeified in Tables 5.5.8 1 and 5.5.9 2. Thein:rveinpconf

in Specification 5.5.9.e and the inspected tubes shall be verified

tubes selected for each in .ec inspection shal include at least 3% of
thetotal number of tubes in all steam generators and at least 201%l ofth
total number of sleeve, nsevc in both steamn generators; the tubes
selected for- these inspections shall be select~ed on a r-andomf basis

indicates critical areas to be inispected, then at least 504)ýf44ie
tubes inspeeted shallbe foA hese effical afeas.

2. The first sample of tubes selected f1r each in 0rIce InMspection
(subsequent to the prsrieinspection) ofeeh steam generate
shbalek e

5.5 Programs and Manuals

5.5.8 Steam~ Gpfenerator `S)Tube Surveillance Progm (continud

(a) all tubes that preisly had detec.table wall penetrations
(> 200%) that have not been plugged or-sleeve-repaired in th",

•',-,•.• k,•b%.'ftl, ll ff, -eeX t ed) area-. t gl %,ll,~l%,%vJL • I.tllgllL.%t

Prairie Island
Units 1 and 2

Unit I - Amendment No. 158
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(b) tubes in those areas where expe-enc.. has indicated pOteti-a-l

(e) a tube inspe.tion (pursuant to Specification 5.5.8.d....(h)) shl
be performied on eaeh selected tube. if any selected tube do(
not perm~it the passage of the eddAy cuiffent probe for a4tube,
ifispeetion, this; shall be recor-ded and an adjaeen t~ube shall be
seceted and subjected tea tube inspeetion.

3. in addition to the sample required in Specitica'tion 5.5.".b.2(a)
throuigh (e), all tubes which have had the F* of EF* criter-ia applie
"ill be inspected in the F* and EF* regions of the roll expanded
reio. The region of these tutbes below the F* and FF* reg+*ii

may be excluded frm the requirement, of Specificati

4.. The tubes selected as the second and third samples (if..eq. f.ed.by
Tfables 5.5.8 1. ot 5.5.9 2) during each in service inspection m~fay be
sulibected to a partial tube or- sleeve inispectioni provided

(a) the tubes selected for thiese sam~ples include -the-twbes--ri
these areas o~f the tube sheet anfay where tubes with
im~perfaction weepeiusly found.

(b) the ipetos include those pqrtions of the tubes or- sleeves-
wvher-e imnperflections were pviouly found.

Prairie Island
Units I and 2 5.0-16

Unit 1 - Amendment No. 158
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5.5 Proagr-ams and Manuals

5.5.9 Steam~f Generator (SG)- 3 1ube-Surveiflaijee Program~l (60fit-hiffl.t)

The reSUltS o-f PAeah sample inspection shall be classified into One Of tile
folowngtheeeategefi--

G i Less than 50% of the total tubes in]pectedare
degraded tubes and none of the inspected tubes
are defective.

G 2 One o4 mor-e tubes, but not mnore than I % of the
total tuibes, inispected are defeetive, oi- between
50% and 10-%4 of the total tubes inspccted afe
degra&Ei tubeS.

C 3 More than 101% of the total, tubes inspected r
-- gaded tubes or more than 1% of thc
inspected tubes are defective.

Note: in all inspections, previously degfade4Att1es fiiase~hi-b
sign.ificant.> 1 0%) further ' ...all.p.netr,,,.'1% "" "e"

theaboer- pecntage calculations.

S. Indications left insewc as a result of application of tube :;uppotl
plate voltage based repair- eriteria shall be inspected by bobbin co(il
pro(.be during all futture refueling outages.

6. implemen+tation of the steam generator tube/tube su-pp~t pl-ate
reai citer-ia requires a 100 percent bobbin coil inispection 4fo hot

leg and c-old leg tube support plate inter-sections down to the lowest
cold leg tube support plate with knowwn outside diameter stress

corosin cacking (ODSCC) indications. The determination ot the
lo~west cold leg tube suppor-tplate initer-seetions having ODSGG
indications shall be based onl the per-tq-forance of at itst-a-24
pe-eentt-rantdom sampling of tubes inspected over he I rfu-ll~ength,

Prairie Island Unit 1 - Amendment No. 1 58
Units 1 and 2 5.0-17 Unit 2 -Amendment No. 149
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>5Proegrams and Manuials

r- I C, "I I I I-
I P - I -A VA Car ~Lriter:1Iuv . . . 1iir 0 trL'I~i~- I-Wr(~r'14----44-4"an4'I- itu"A

C-. inspeetion Frequence

be per-tfored at the follown -Freuni

l. in .e..ice i-nsectis shall be perf-omed at intemals f inot les.
than 12 n. r more than 2 4 calendar months after the pre...u.
inispectionl. If two oneui inspections foll1owing :;er-viee under
AVT cOndi..i;ons, not includin, g the p..eserice inspect on, .sut in
all inspe.tion rcsults fal ing; into the C c or... tego of .wo
consecutive inspections de~monstrate that previously obhs-e
degradation has not continued and no additional degfadati-wha+i

once per '10 months.

2. if the results of the insv'c inspection of a steamf gener-a tot
conducted in accor-dance with Table 5.5.8 1 at '10 month intervals
fall in Category C 3., the inspection fr-equency shall be iilefeased--t*
at least once per- 20 months. The i-nefease-pe nfreqttee~y
shall apply until the subsequent inspections satis~y the criteria of
Specification 55.5.9.c. 1:- the interval may then be exý,tended to a

maxium of once per 40 monith-s.

3. Additional, unschedufled in ser-ic ins-.ctions .shall be per-for-me
-- ~r~m~c 'with the flrqt ;snr~nipA~n PAPch -tpenin ofenerntcwr in

inpcion specified in Table 5.5.8 1 dur-ingtheý shud*wa
subsequent to anly of the tol~owAing coniditios

(a) primnary to secondary tube leaks (not ineluding leaks,
or-iginating from tube to tube sheet welds) in excess ol the
limfitS Of Secfaio -34

(b) a sesmcoc r-enee greater thani the Operating lai
Iharthq+*ake.

Prairie Island
Units 1 and 2 5.0-18

Unit 1 - Amendment No. 158
Unit 2 - Amendment No. 149



Programs and Manuals
5.5

5.5 Progr-am; and Manuals

(V~ f~ .. ,CI,\ r'L C' -

Steam "efieratcw t A tiue Stirveiiiance rrogra tconunu I-)

;I ~ ~ "' :;' l .'l litlt i i :,i .'(' ident requiring actuiatio n :,r!h?,

engineered safegurdI

(d) a main steam' line or- feedwate inebeak

d. Acceptance Criteria

1. As used in this Specitication:

(a) imperfectfion meanis an -t h innios iiho
Icqt - v 7 1A %;;Aq., -L I'II'atL,,-1avrr

of the nominal tube wall thickness, if detectable, may be
considered as iffi-peffueeins.

IO/.i.•u

(b) De-radation .. eans a ser.ice induced cracking.. .. age-wea
orgnfa occurring on eith.er 'fl-& -tside o4La

(c) Degraded Tube mneans a tube containing imnperfections > 20
of the nominal wall thickness caused by degrada tion.

(d) -0, Deeradation means the percentage of the tube Nall
thickncss affected or removed by dcgradatioji

(e) Defect means an imperffction of such severity that it exceeds
the repair limnit. A tubre containing a defect is defective-~

Prairie Island
Units I and 2

Unit 1 - Amendment No. 158
Unit 2 - Amendment No. 1495.0-19
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5.5 Progr.ams an.d Manuals

5.5.9 Steam Geierator (SQ) Tube Surveillance Proga. (continuedL

whieh the tube shall be removed frmsrieb. pluggngo
r-epaired by sleeving, beeucima bee(.)..-an ~able
prior to the nex inp~*-And ;s

(1)Tue•I s tbefuud_mhyjnserv•iceins e__ion _ ntain ing a flaw in

a non-sleeved region with a depth equal to ar exc;ed ing
50% of the nominal tube wall thickness shall be pluiuged
or repaired except if permitted to renain in service
through application of the alternate tube repair
criteria discussed in Specification 5.5.8.c.2(b) or in
Specification 5.5.8.c.2(c.6 If significant general tube
thinning occurs, this e-fi-a-wi41-be criterion is reduced to
40% wall penetration. This..........doese...-appy
the portion of the tube in the tubesheet below-the 12*
distance provided thie tube is no! degraded (i.e.. no
indications of craecks) within the F* or- EF* distance forf F-*-

41)LLTubes found by, ins-ervice inspection contain ing a flaw~

in I !he repair limit lbr the pressure boundary region of any
sleeve exceedingis 25% of the nominal sleeve wall
thickness shall be plugged. This de;finitio does n.ot
apply to tube suppotl plate- inter-soctions for which the
voltage-based. repir riteia are bI- 1 1g }i e d.R fewkr-to
Specification 5.5.8..4 4-f the repair limHit applicabl!t
these intersections.

(3) Tubes with a flaw in a sleeve to tube joint that occurs
in the original tube wall of the joint shall be plu2ged.

(hY.ib,):he followingF* r EF* Alternate .RepairCriteriamy hnelb~

applc~sa alternative to the dept .asedcriteria in
Specifiation 5.5.8.c,2(a)(1):

Prairie Island Unit 1 - Amendment No. 158
Units 1 and 2 5.0-20 Unit 2 - Amendment No. 149
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U=F * Criterion: If the bottom of the uppermost h ardrollI
transition in the tubesheet is below• the ridpane ofthe

tubesheet, then all flaws located below 1.07 inches from
the bottom of this jLpennost hardroll transition (not
incI udi n~eldy current un c erinty)_m ay be allowedto
remain in service p ride dth. tube does not-contain any
faswhhpan (not includingeddy
current uncertainty. This 1.07-inch spnan (notiinQhlding
eddy current uncertainty) is referred to as the F* region, If

flaws are contained within the F* region.he tube sh~all be
plugged or repaired.

LEF_* _Criterion: If£ the botto theuppermost hardroll
transjtions in thethe midplane of the

tUbesheet but at leat 2.0 inches below the top of the
secondary• taceof the tubesheet, then all flaws lo•aed
belXov 1. 67 inches iromn he, ,,,bottomiofthe uppermost

hardroll transition*not including eddy current _unceertainty')
be allowed to remain in service proNi ed the tube

does not contain anuy flajyswithin this I.67-inch jpan (n.ot
i nel!.udi nge4ycuret ncetaiyJ This I.67-inch ,span
_(not incluingdy. current uncertaintv)jisrcferr:ed t!o as
the EF* region. If flaws are contained within the.,F*

rin.. the tube shall be pjugged or rep•aire..

(c) The following Alternate Tube Suoort Plate Vo ltag•_-3as e'd
Rep~Air Criteriaye a.p1L as.an alternative dtpth

baseAd criteria: For regions of the tube affectedbv
pedmintlyaialy. ritdouside diameteupr.stress
corrosion crackin confined witbin the thicknessn . oube
suppor plates the. [up-ging or repair limit is as follows:• .. la es th •.= • ..• ..epai ..!m .t_.... .s......... _ '-_ o- :. .......

C-_) If the bobbin voltage associated with the indication is
less than ore.qual to 2.0 Vots,. thez indication is allowed to
remain in service.

Q2 _If the bobbin vo.•tge asso~cia_'.d tb the in.ication is
greater than 2.0 Volts, the tube shall be . e•gd or
repaired unlessAthe YoQiiage s less than-or eaual to the
upper voltage repair limit (calculated according to the
methodology in GL 95-05 as supplemented)_and a rotatina

pancake minution te ch due~oes

Prairie Island Unit 1 - Amendment No. 158
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not detect a flaw. In this latter case. the indication ina a

(g) Unserviceable describes the condition o~f a tube if it leaks or
contains a def~et large enough to affiect its str-uctura -in...W5ril:
in the event of an Oper-ating Basis Eafthquake.-a
loss of coolant accident, or a steam line or f;ecdwate4-li-ne
bfeak.

(h) 'rube Inspection means anipeto of the Steam generator
11hQf.,tube from. the point of entry (hot leg side) completely aron
the U bend to the top suppeft of the cold leg.

(i) leeingis the repair of degr-aded tuibe rego- uig a-new
Alloy 690 tubing sleeve inser~ted inside the par-ent tube-a+K4
sealed at each end by welding or by, replacing the !ewer-w
in a fuill depth tubesheet sleeve with a hard rolled joint. Th
new sleeve becomies the pr-essure boundary spanning the
original deggraded tuberein

5.5 Programs and Manuals

ý5.5. 9 Steam Generator (SG) Tube Sufveillance Pi-awapfl! (eentintled)
Steat:n Generator-

0j) F * Distance is the di st ,;nrcf fi")m flip hollpm oi l-ie 4f hpnr~ivolf
tr-ansition toward the bettom of the tubesheet that hasbe
conser7vatively determined to be-I 1.7 fehes (no*-hAt iewi+g--eddy
current uncer-tainty). The F* distance aple oro1epne
regions below the rnidplane of the tubesheet.

(k) F* Tube is a tube with degradation. below the F* distanee eqiual
to of greater than 40(,oand ntdegraded (i-e.,no indications ol
cracking) within the F* distance.

0) -l4'*istanee is the distance fromi the bottom ofte-uppeif
hardroll tr~ansitionf toward the bettom of the tubesheet that has

Prairie Island
Units I and 2

Unit I - Amendment No. 15 8
Unit 2 - Amendment No. 1495.0-22
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been con*serwati vely determined obei- n-fehes--o-~-+di
eddy eei-fent tincerftainty). EF * A,,+ ntee appl-ies--to -Rol ex-pan~dt-
regions when the top of the additional roll expansion i-2A

(in) PEF* Tube is a tube with degradation. below, the T--F* distaiwee

ini~eaPeions of oraeking),within the PF* distanee.

2. The steam generator- shall be determined OPERABLE aftei
completing the corresponding actions (plug or repair- by sleig
all tubes exceeding the repair limfit and all tubes continn
thrfough wall cracks or- classify as F* or- EF* tubes) reqluired by
Table,;4~ 5..I and 5.5.9-2,

3. Tube repair, After Apnril 1. 1999, uising Combustion Enginei'~~
welded sleev'es shall be in aecordancee with the methods descr-ibed
in he t4hilwing

CEN 629 P. Revision 03 P. Rearfesih*uSefies-44
and 51 Steam Genierator Tubes Using Leak Tight Sleev'es".

5.5. Programi~s and Manuals

'i 5 ¶2 !Stpn C'on Pr'icir ('4~'Fucih& 'tR~'iwwi nncFp 12vcarpm - efinued)

41. Tube Support Plate- Repair-Limit is used for- the disposition of a
steam gnrtrube for continued serniee that is expcre~~
pre~dom~inaantly laxially or iented outside diamneter stress ori-
cr-acking confinied within the thickness of the tube support plates.
At tube support plate interseetion s. the re-pair limnit is based on
maintainn ta generator serviceability, as described below:

(a) Steam agenerator tubes. whose degradat ion is attributed t~o
outside diameter- stress corrosion cracking within the bouiHW-s
o~f the tube support plate with bobbin voltages-ls th t-e-Of
eq*+ai to 2.0 Volts will be allow~ed to rern-ai..Sffvee~..

Prairie Island
Units I and 2
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(b) Steam genertor.. tubes, vwhose degrada in is attr-ibutedt
otitside diameter stress eorrosion cracking. within the bound~s
of the tube support plate with a bobbin voltage gr eater tha
2.0 Volts, will be repaired or- plugged, except as noted in
Specification 5.5.844A(e) below.

(e) Steam generator tubes, kvith indications 4ofptenti-al
degradation attr-ibuted toeoutsid iamfewtei ... seeefk.eSi on
cr-acking within the bounds of the tube SL~pfAr-t-pIa-ae--Witl-a
bobbin voltage greater- than 2.0 Volts but less than or- equal t
the uipper voltage repair- limit. may reai in service if a
r-otating, pancake coil (or- comparable examfinationi technique)
inspection does not detect degradation. Steam gener-ato

Nvbe ith indicationis ofoutside diameter strescorin
cracking degradation with a bobbint voltage gr-eater thafi th
uIppef vlaereaf wllb lggdo-reafd

5.5 Programs and Manuals

5.5.8 Steam Gene rator (SG) Tube Sur-veillance Programn (continued)

(34)-f an unscheduled mid-cycle inspection is performed, the
following mid-cycle repair limits apply instead of the
limits in Specifications 5.5.8.jc;.ý2Aý(i44(a),(b) and

5.5..c..(c(2j ow(e3.The mid-cycle repair limits

are determined from the following equations:

VMRý1.0 + NDE+Gr CL -At~'

VMLRL=VMURL-(VURL-
2 .O) ~CL -At~

Where:
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VURL = upper voltage repair limit

VLRL = lower voltage repair limit

VN4URL =mid-cycle upper voltage repair limit based
on time into cycle

VMLRL = mid-cycle lower voltage repair limit based
on VMURL and time into cycle

At = length of time since last scheduled inspection
during which VURL and VLRL were implemented

Prairie Island
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5.5 Programs and Manuals

5.5.8 Steam Generator (SG) Tube-S-uriltneeProgram (continued)

CL = cycle length (time between two scheduled steam

generator inspections)

VSL = structural limit voltage

Gr = average growth rate per cycle length

NDE = 95 percent cumulative probability allowance for
nondestructive examination uncertainty
(i.e., a value of 20 percent has been approved by
the NRC)

Implementation of these mid-cycle repair limits should
follow the same approach as described in Specifications
5.5.8.cj.2 .c)(j1J d.4(f*), (b) and 5.5.8.c.2.( e)(2) above{-e-).

Note: The upper -voltage repair limit is calculated according to
the methodology. in Generic L~et eGL 95-05 as supplemented.

d . P ro v isio ns..... for.. ..................... - ...... .......... - - ............... ..... ....... .SG................. ..... ...... -... ..b. .n p ti.. P e io i -1C tu b ..........a
be__erformed. The number and portions of the tubes insnected and
methods of inspection shall be performed with the objective of

ttwin~g-fai-so f~anyypIxg, _...oyilumejric fl&'axialan
cirCUnferentiaU-craksthtm bersntelntho the

tubeJromthe~ubc-q~t cshctw~ld.. e tube tincle cto the tube-to-

tubeshe reldai t rthei -ortic hUk~~ htmy~fsyI~pi~
tuberepir ritriý In tubes repaired by sleeving,! the otio .f

original tube wall between the sleeve's *oints is not an area
requiring re-ins Dection. TFhe tube-to-tuibesheet weld is not Dart of the
tube. In addition to meeting thelc=q I menk 'LL. d..2. d.3 and d.4

intervals shall be such as to ensure thqt SG tube intgritv'is mainitain ed

until the nextSCj i g(~tin An assessment ofsj*drAdation shall be
performed to determine the tv cp and location oftflaws to which the
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tubes mnay be suseeptiblee aand based on this _aisessrnent, to determine
which inspection methods need to be enovdand at what locations.

I Inspect 100% of the tubes in each SG durnn the first refueling
outagp followjing SG reacement.

2. _For Unit 1_I s inccjOo th ue tsqeteIzd
of 14,18 2 nthereafter, 60 effective full nower months.
The first sequential period shall be considered to begzin after the
first i'n-service inspection of the SGs. In addition. ins ect 50% of
the-tubeshb the refuelin outage nearest the midpoint of the
per~d .and. th e rema in in50 by-the re-F eling ptjage ngarest the
end Ofihepei NoG.hlqp t for more than 72

efteivefuipowr months or three refuclin utaqgcM
(whichever is less) without being isetd

3. For Unit 2 SGs. inspect 100% of the tubes at seugential ids
of 60 effective full power months. The first sequential period
shall be ~ons4ered tojbgna r te firtjnservjcejflpectimn-of
the SGs. No SG shall peaemohw24ficiyeulpwr
months or one refueling ouge(1 hc ceriWls without a big

inspeced

(a). Durng each Unit 2 SG inspection (every 24 effective full!
power months (EFPM) or one refueling ouftape
(whichever is less~)). all tu-bes within that SG which have
had thp...E or EF*i criteria aplplied~lJb J.se n. the
F* anf EF -osýth.Q roll expane regioný..The region
of these tubes elwthe F* and EF* region be

excluded from the inspection requirements, unless a full
depth tubesleeve has beeni installed.

(b). Im lemrenta'irjo•f'the S~ijtube alternate rep air criteria-
hi i~sed in Spesiffic ijon5.5.8.c.2 0 reaires-a 100

IeLgi-npetinfrotleo, and------tube
wunoxplt intrsctions down to the lowest cold leg tube

suDDO~tewt known outside diameter stress corrosion
cracking, ODSCCQ ndications. The determination of the
lowest cold leg tbsuprplate intersections having-
ODSCC indications shall be based on tliep -rmanc~e of at
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least a 20 percent random sampling of tubes insece over

their fullngth.

(c). SG tube indications left in service as a result of application
of the alternate repair criteria dliscussed in Specification
5.5.8.42(c) shall be inspected by bobbijncoqil =]=robe eve~ry 24
EFPM or one refueling~ outage (whichever is less L

4. If crack indications are found in any SG tube, then the nexti

inspection for each SG for the deg~radation mechanism that QLausio
the crack indication shall not exceed 24 effective full tppwer months
or one rejfueinyg~oUige _(whichever is lessj.if definitive
infonination. such as from examination of-'a Dull~ed tubeq,_.diagnostic
non-destruc tivc testiR,g rL cgneingevaluation indicEsthi
crack-like indication is not associated with a crack(s), then the

iJ-nd~ica~ti~lo.n .nee..d n.o~t be tr'eated as a cr~ack.

e. Provisions for monito~ring operaitional primary to secondary LE"AKAGE.

f. Provisions for SG tube repair methods. Steam gneratou r tube renaiir

methods shal prvihm~ans to reestablish theRSprsw
boundary i ntegrity of SG tubes without removi ng the tub e from
s.erviyJce... For the purposes of these Sinec ificatioas~.sb~e. pluggngj is ot

arpair. ll acceptabletube repflir methods are listed below.

1. 'rhe reAnc1o1approe 'SO tub~~ aire mehd-or the Unit I

S~s.

2. For Unit 2. the floigaentroved re air methods:

(a).Alloy 90 tungsten inert gas welded sleeves in accordance with
CEN..629-P. Revision 03-P ,"Repair of Westinghouse Series 44
,Aln t L.nmkr4rTbsUngLkibt Sleeves".

51~) Steampi c GjpndieirmsTuesve Jorions of tubesinth

tubesheet in order to ap ly the * and EF* criteria.

5.5 Programs and Manuals (continued)
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Table 54-.8--
!ýIXA M C1 NI~ T) IRJBIN- PCIO

47*4 AMP~LE iNSPECTION 2nd SAMPLE INSPECTION 3H1 SAMPLE- INPCIN

Sample Siz~e Resul Ae-tion Required Resu Aetin Required- Resul A-etin Requied

A-mfiniimunum None N/A. N/A N/A N/A

of ST44bes C-2 Repair defective tubes C-4 Nene N/A N/A
Pe .. and inspeet additional 2S -Rpaif def;ýee4e NeOe

tubes in this S.C. tubes and-inspeet C-2 Repair -defeetPi
additional 4S tubes tubes

in-this--S.&G3 Pervfbrmrn atinft

C- 3 result 0"f4frs
sam*l

CA33 Perfo6rm action for N/ýA N/A
G 3 result of first

inspect all tubes in thdsml
S.G., Repair defective All other S.G~s are No-ne N/A NWA
tubes anld inspect 2S C-4 __________

tiih4ps in eh tr ( Somne S.G.s G 2 but Plerform aetifn for N/A N/A
Prompt notification io no additionial S.G. C' 2 result of second

NRC_ afe-C-3 sa"3le __

Additional S.G. is imspeet-all tubes-iii N /A N/A
each S.G. and repair

defeetive tubes-.
Prompt notificatietn

Q9~-1 0/ Vi- -,SiI1~S L4I ~ &L~ISUl~Il4J 'j-1 LI I L L IlS5

LYXS I II~ VT iTh-Il - '.91 IL~ .ILL.LII II 5
t.I U...I IAL'.J I 1.7 EII.9

1
JtL.LS.LtI LII I 115 ILILAL

i 6 - . 1 5 6
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Table 5.~5.8 2
C"I'17 A A 4 fCY' CIiDT A 'V 'ID'E ID Tn 1 Cr I 'E L PTd(QDI.C"FI'I(YKI

Sape- Resfi& Action eqir-ed Re-1 ff4 Action Required
A-mhiniim G4 N-eie NýA N/A
o 20%-f cWins-pect all r-emfaining tube G-4- Nefte

Tube Sloees sleeves in this S.G. and plug or C--2 Plug or- repair def~ective sleeved
(41) r-epair def~ective sleeved tubes.-

per-foril actio for C 31 reasult of first

C3 inspect all tutbe- sleeves .in this The other-S.G-. Noe,~
S.G., inispect 20%, Of the tube is-C--
sleev es in the other- S.G., aiid The-other- S.G. Pe4ir-fe action for- C 2 result 4f first

plug or repair- defeactive sleeved i-s-C- Tap1e
~**esThe-other -S.G. inspect all tube sleeves in eac-h S.G.

i-s--C4 and plug or repair defective slee-ved-
_ _ _ _ _ __ _ _ _tubes

(1) F Prh tvne of seeve is; eonsidered a senarate nonulation kor determinatian of seone eoanskon-
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5.6 Reporting Requirements

5.6.6 Reactor Coolant System (RCS) PRESSURE AND TEMPERATURE
LIMITS REPORT (PTLR) (continued)

b. The analytical methods used to determine the RCS pressure and
temperature limits and Cold Overpressure Mitigation System setpoints
shall be those previously reviewed and approved by the NRC,
specifically those described in the following document:

WCAP-14040-NP-A, Revision 2, "Methodology Used to Develop Cold
Overpressure Mitigating System Setpoints and RCS Heatup and
Cooldown Limit Curves" (includes any exemption granted by NRC to
ASME Code Case N-5 14).

c. The PTLR shall be provided to the NRC upon issuanc e for each reactor
vessel fluence period and for any revision or supplement thereto.
Changes to the curves, setpoints, or parameters in the PTLR resulting
from new or additional analysis of beltline material properties shall be
submitted to the NRC prior to issuance of an updated PTLR.

5.6.7 Steam Generator Tube Inspection Report

1. Followving eaech in erIce insetion of Stea generator tubes, if

tub es plugged or sleeved in eachi steam generator- shall be reported

to the Commission Awithin 1-5 days.

2.The r~esults of steam geeao;uei evce in~spectionisshall-be
incluided with the sum..mary reports of ASME Code Scetio ~nX!
inispections suibm:itted within 90 days of the end of each refueling
ouitage. Results of steam generatotuei s ierie inspections not
associated with a refudeling outage shall be submitted within0
days off the completien of the inspectioni. These reports shal
include: (1) number and extent of tubes inspected, (2) locat ion and
percent of wall thickness penetr-ation for- each indicationofn
imperfcctiefn. and (3) identification of tubes pluigged or-sleeved.

Prairie Island Unit 1 - Amendment No. -1.58 1-62 41-68,
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5.6 Reporting Requirements

5.6.7 Steam Generator Tube Inspection Report (continued)

3. Results of steam generator- tube iseioswhich fal into Categor-y
C3requir-e notification to the Comm.. ission pr.ior to resumpio If plat
operationnd reporting as a special report to the Cormmission within

30 days. This special repor-t shall pr-ovide a desrpino
investigations conducted to determn as f *the tube degrad-atio
and eorrectiv mesrs taken to p-peven! Fe'eu*enue7

4I. The results of insptin formbred under Specifieation 5.5.8.b
for- all tubes that. have defects below the F* or PEF* distane,. and
were not plugged, shall b6 reported to the Commission within 15
days following the inspection. The repert shall include:

a. Identieiation ol F' and F.F* tuibes, and

b .Location and extent of degr~adati on.

a. A report shall be submitted within 180 days after the initial entry int"o MQE
A frdin~innrn limfnIrn r~f nn inc rf~-icnn arni~-r rml in nrrt-nrHr1:nnr wuith thp
S9pecijfication 5.5.8, 5ta S) rg hf

2. Active degradation mechanismsfud

3, Nond-estructvgai en hedoLcbgrdtn

4. Location, orientation (if linear), and measured sizes. (if available') of
sevc nuein

5. Number of tubes plugged or repaired during the inspection outage, for
each active degradation mechanism.

6. Total number and percentage of tubes plugged or repaired to date,

7.The results. of condition monitoring, including the results of tube pulls
and in-situ testing.

Prairie Island
Units 1 and 2
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8. The effective plugging percentagej~l Io ghg~iagand tubie rep ins

9. Repair method utilizead and the number of tubes repaired b Y Qach
repair method. and

10. The results of inspections performed under Specification
5.5.8d.3fa') for all tubes that have flawýs below the F* or EF*
distance, and were not plugged. The report shall include: a')
identification of F* and EF* tubes; and bloaio and extent
of degradation.

b..-. For implementation of the Alternate repair criteria discussed
in Specification 5.5.8.c.2(c)i oihage-baed-irepair or-ieia to tub~e
support plate intersections, notify the NRC staff prior to returning the
steam generators to service should any of the following conditions
arise:

a. if estimated leakage based on the projýected enld of cycle (Or-4I
not praetical. using the actual measured enid of eycle4-,,~&tage
distr-ibution exceeds the leak limit (determinied firomth

licensing basis dose calculation foar the postulated min
steamline break) for- the next operating cycle.

l.If circumferential crack-like indications are detected at the
tube support plate intersections,,

2e. If indications are identified that extend beyond the confines of
the tube support plate,-.r

3d. If indications are identified at the tube support plate elevations
that are attributable to primary water stress corrosion
cracking..,

Prairie Island Unit I - Amendment No. 1l5-g-I62 -1"6
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5.6 Reporting Requirements

5.6.7 Steam Generator Tube Inspection Report (continued)

prjead end of cycle (or if not practical. uising the acta
mneasur-ed end 4f cycle) voltage distribution exceeds 1 E- 02.
notify, the NRC and provide an assessment of the safitý
siggnificance of the occurrence.-

EM Repor

When a report is required by Condition C or I of LCO 3.3.3, "Event
Monitoring (EM) Instrumentation," a report shall be submitted within the
following 14 days. The'report shall outline the preplanned alternate method
of monitoring, the cause of the inoperability, and the plans and schedule for
restoring the instrumentation channels of the Function to OPERABLE
status.

5.6.8

Prairie Island
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RCS Operational LEAKAGE
B 3.4.14

BASES

APPLICABLE,
SAFETY
ANALYSES

Except for primary to secondary LEAKAGE, the safety analyses
do not address operational LEAKAGE. However, other operational
LEAKAGE is related to the safety analyses for LOCA; the amount
of leakage can affect the probability of such an event. The safety
analysis for an event resulting in steam discharge to the atmosphere
assumes th.ttl rmayto secnudajry-L.EAK AGE is I galopr
minute from the faulted SQ or is. asu d toq.!gincrease to 1glo c
minute as.-a result of accident induced conditi onsp lus 15 5Pgalons
per day from the intact SG. When the alternate repair criteria
discussed in Speciflcation 5.5.8.c.2(c) are implemented for Unit 2
(only). the safety analysis assumes the leakkage-from the faulted SG
isilimited to 1 .42 a llons er minu~te b-ased on a reactor coolant
:jyatenh1m erature of 578 F. gpr iprimaiy to secondary
LEAKAGE as the initial conditioni.

Primary to secondary LEAKAGE is a factor in the dose releases
outside containment resulting from a steam line break (SLB)
accident. To a lesser extent, other accidents or transients involve
secondary steam release to the atmosphere, such as a steam
generator tube rupture (SGTR). The leakage contaminates the
secondary fluid.

The USAR (Ref. 2) analysis for SGTR assumes the plant has been
operating with a 5 gpm primary to secondary leak rate for a period of
time sufficient to establish radionuclide equilibrium in the'secondary
loop. Following the tube rupture, the initial primary to secondary

LEAAGEsaf~t~nalysis ssum-plikon is relatively inconsequential
when compared to the mass transfer through the ruptured tube.

The SLB is more limiting for site radiation releases. The safety
analysis for the SL13 accident assumes the total primary to seconidary
LEAKA~jffislIggajlon p~ minute from the faulted SG or is assumed

to inreasetQ Igdta2"n e minute as a result of accident induced
conditions-plus QIlons pe~a),r the intact SG. Whcn the
-alternate repair criteria discussed in Specification 5.5.8.c.2(c) ar:e

irplrcnedfr 'il~Ql)_ h aeya~yj assumes.1the
leakage for thisrear mthod will be limited to14 lospr

.. p..... m e to... 1.4 -galon pe...........
minute (base~d on a reactor coolant systein temperature of 52 7 '
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as aninitial condition*. The dose consequences resulting from the
SLB accident are well within the limits defined in 10 CER 100 or the
staff approved licensing basis (i.e., a small fraction of these limits).

The RCS operational LEAKAGE satisfies Criterion 2 of 10 CFR
50.36(c)(2)(ii).

BASES

LCO RCS operational LEAKAGE shall be limited to:

a. Pressure Boundar LEAKAGE

No pressure boundary LEAKAGE is allowed, being indicative
of material deterioration. LEAKAGE of this type is.
unacceptable as the leak itself could cause further deterioration,
resulting in higher LEAKAGE. Violation of this LCO could
result in continued degradation of the reactor coolant pressure
boundary (RCPB). LEAKAGE past seals and gaskets is not
pressure boundary LEAKAGE.

Seal welds are provided at the threaded joints of all reactor
vessel head penetrations (spare penetrations, full-length Control
Rod Drive Mechanisms, and thermocouple columns). Although
these seals are part of the RCPB as defined in I1OCFR5O0 Section
50.2, minor leakage past the seal weld is not a fault in the RCPB
or a structural integrity concern. Pressure retaining components
are differentiated from leakage barriers in the ASME Boiler and
Pressure Vessel Code. In all cases, the joint strength is provided
by the threads of the closure joint.

b. Unidentified LEAKAGE

One gallon per minute (gpm) of unidentified LEAKAGE is
allowed as a reasonable minimum detectable amount that the
containment air monitoring and containment sump level
monitoring equipment can detect within a reasonable time

Prairie Island Unit 1 - RevisionAmnendment No. 1, 5
Units I and 2 B 3.4.14-3 Unit 2 - RevisionAmendment No. 14'9



RCS Operational LEAKAGE
B 3.4.14

period. Violation of this LCO could result in continued
degradation of the RCPB, if the LEAKAGE is from the pressure
boundary.

c. Identified LEAKAGE

Up to 10 gpm of identified LEAKAGE is considered allowable

because LEAKAGE is from known sources that do not interfere

BASES

LCO c. Identified LEAKAGE (continued)

with detection of uni dentified LEAKAGE and is well within the
capability of the RCS Makeup System. Identified leakage must
be evaluated to assure that continued operation is safe.
Identified LEAKAGE includes LEAKAGE to the containment
from specifically known and located sources, but does not
include pressure boundary LEAKAGE or controlled reactor
coolant pump (RCP) seal leakoff (a normal function not
considered LEAKAGE). Violation of this LCO could result in
continued degradation of a component or system.

d. Primary to Secondar LEAKAGE through Any One Steam

The limit of I 50 galnpe daype The4J150glo se a

gp)limit on on SG is based on implementation of the Steam

rcstr-ictivc than standard operating leakage limits to pr*wi-id

greater- than the expeeted rate or-un expectedly ext end utasi de the
thickness of the tube suppon plate-.the ope!rational LEAKAGE
pgjrformance criterion in NEI 97-06,55Steam GeneratorProaram
Guidelin~If~~~ a (Generator.Program operational
LEAKAGE pcrtbninancc criterion in NEIJ97-06 stts "'The

SG shall be lim-nited to 150 alosery7The limit is based
on Operatin ex ~rence with SG tube degradation rnechanisos.

Prairie Island Unit I - RevisionAmnendment No. 158
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that result in tube leakage. The op~erational leakagert

.criterion in conjunction with the implementation of the Steam
Generator Procaram is an effective measure for minimizing the
frequency of steamgffeqnerator tube ruptures.

BASES

APPLICABILITY In MODES 1, 2, 3, and 4, the potential for RCPB LEAKAGE is
greatest when the RCS is pressurized.

In MODES 5 and 6, LEAKAGE limits are not required because the
reactor coolant pressure is far lower, resulting in lower stresses and
reduced potentials for LEAKAGE.

LCO 3.4.15, "RCS Pressure Isolation Valve (PIV) Leakage,"
measures leakage through each individual PIV and can impact this
LCO. Of the two PIVs in series in each isolated line, leakage
measured through one PJV does not result in RCS LEAKAGE when
the other is leak tight. If both valves leak and result in a loss of mass
from the RCS, the loss must be included in the allowable identified
LEAKAGE.

ACTIONS A. 1

Unidentified LEAKAGE in* excess of the LCO limits must be
identified or reduced to within limits within 4 hours. This
Completion Time allows time to verify leakage rates and either
identify unidentified LEAKAGE or reduce LEAKAGE to within
limits before the reactor must be shut down. This action is necessary
to prevent further deterioration of the RCPB.

B. 1. B.2. 1, and B.2.2

If unidentified LEAKAGE cannot be identified or cannot be reduced
to within limits within 4 hours, the reactor must be brought to lower
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pressure conditions to reduce the severity of the LEAKAGE and its
potential consequences. It should be noted that LEAKAGE past
seals, gaskets, and pressurizer 'safety valves seats is not pressure
boundary LEAKAGE. The reactor must be brought to MODE 3
within 6 hours. If the LEAKAGE source cannot be identified within
54 hours, then the reactor must be placed in MODE 5 within
84 hours. This action reduces the LEAKAGE and also reduces the
factors that tend to degrade the pressure boundary.

BASES

ACT IONS (continued)
The allowed Completion Times are, reasonable, based on operating
experience, to reach the required plant conditions from full power
conditions in an orderly manner and without challenging plant
systems. In MODE 5, the pressure stresses acting on the RCPB are
much lower, and further deterioration is much less likely.

C. 1. C.2. 1. and C.2.2

If RCS identified LEAKAGE, other than pressure boundary
LEAKAGEIieakage or primary to secondary,., LEAKAGE, is not
within limits, then the reactor must be placed in MODE 3 within 6
hours. In this condition, 14 hours are allowed to reduce the identified
leakage to within limits. If the identified. LEAKAGE is not
within limits within this time, the reactor must be placed in MODE 5
within 44 hours.

The allowed Completion Times are reasonable, based on operating
experience, to reach the required plant conditions in an orderly
manner without challenging plant systems.

D.1I and D.2

If RCS pressure boundary LEAKAGE exists or if pnirl
secondar 'SG LEAKAGE (150 gpd limit) is not within limits, the

Prairie Island Unit I - RevisionAmendment No. i 589
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reactor must be placed in MODE 3 within 6 hours and in MODE 5
within 36 hours.

The allowed Completion Times are reasonable, based on operating
experience, to reach the required plant conditions in an orderly
manner without challenging plant systems.

BASES

SURVEILLANCE SR 3.4.14.1
REQUIREMENTS

Verifying RCS LEAKAGE to be within the LCO limits ensures the
integrity of the RCPB is maintained. Pressure boundary LEAKAGE
would at first appear as unidentified LEAKAGE and can only be
positively identified by inspection. It should be noted that
LEAKAGE past seals and gaskets is not pressure boundary
LEAKAGE. Unidentified LEAKAGE and identified LEAKAGE
are determined by performance of an RCS water inventory balance.
Primary to secondary LEAKAGE is also meastifed by per-for-mance
of an RCS water- inventory balnc incnjuntion with effluent
mionitor-ing within the secondar-y steamf and fecdwater- SYStels.

The RCS water inventory balance must be met with the reactor at
steady state operating conditions (stable temperature, power level,
equilibrium xenon,* pressurizer and makeup tank levels, makeup and
letdown, and RCP seal injection and return flows). The Surveillance
is modified by two Notes. Therefore,-a-Note I states is-adýdedl
a-llowin~g-that this SR is not required to be performed until 12 hours
after establishing steady state operation. The 12 hour allowance
provides sufficient time to collect and process all necessary data
after stable plant conditions are established.

Steady state operation is required to perform a proper inventory
balance since calculations during maneuvering are not useful. For
RCS operational LEAKAGE determination by water inventory
balance, steady state is defined as stable RCS pressure, temperature,
power level, pressurizer and makeup tank levels, makeup and

Prairie Island Unit I - RevisionAmendmentNe. 158$
Units 1 and 2 B 3.4.14-7 Unit 2 - RevisionAmendment No.-4
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letdown, and RCP seal injection and return flows.

An early warning of pressure boundary LEAKAGE or unidentified
LEAKAGE is provided by monitoring containment atmosphere
radioactivity. It should be noted that LEAKAGE past seals and
gaskets is not pressure boundary LEAKAGE. These leakage
detection systems are specified in LCO 3.4.16, "RCS Leakage
Detection Instrumentation."

BASES

SURVEILLANCE SR 3.4.14.1 (continued)
REQU0REMENTIS

LEAKAGE because LEAKAGE of 10 gaillon, e a antb

measured. accurately -v an RCS wate inventorv baance.

The 24 hour Frequency is a reasonable interval to trend LEAKAGE
and recognizes the importance of early leakage detection in the
prevention of accidents.

SR 3.4.14.2

demfonstrfate SG tube integr it), in aecor-dancee with the Steami
Generator Pr-ograma emphasizes the importance of SQ tube integrity-.
even though this Surveillance- cannot be pcrfoRmcld at normnal

(peratngciditions This SR. verfifks that pri mary to seQcondary
LE AKGEL is less or cqaual to 1.5 C ZJh 11.sp-.r(1rdaithrough. an13y .on e

SG aitigh rimary to s~eond~a~rv' LEAKA .GE limnit ensures
th'at thoprtna LEAKAGE~ erfon-nane criterion in the Steam
Generator Proaramn is miet.Ifth~is SR is n-otmet o Juphnc xith
LC() 3.4J.,9 SemGnrtrTb Integrity. should be evaluated.
Th-lAg~n 1 per day aimi isi mesue c om eprature as

k ribedLin..R~fe:r~n_ .Tjhe operational LEAKAGE rate limit
app~} L AKAGEfthrug a Q onSG.I it is not practical to
assign the LE'AKAGE to an individual SG, a] the piayt
secondary LEAKAGE should be conservatively assumed to be fr-omi

Prairie Island Unit 1 - Re vi sionAmen dmnent No. 1589
Units 1 and 2 B 3.4.14-8 Unit 2 - RevisionAmendment No. 1 .19
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one SG.

The Surveillance is modifiedby a Note which states that the
Surveillance is not re-quired to be performned until 12 hours af~terj

estblshmntof steady- sti~jQ=Uiation., Fr.KC&p-ri arv to

stableiatQ~ad stt is r d cnda

makeup tank levels, makeup and letdown. and R.CP sea] iflj"Qtion
and return flo~w-s...

The Surveillance Frea uepgjŽf 72 hours is a reasonable interval to
&rndriary to secondary LEAKAGE and rg-cpgnzs thc

imprnptance of e~arrl leak~gQ-jict~ccti-on in-theprrevention of accidents.
Tgpiayt pdaryLEAKAGE is determined using.

continuous process radiation monitors or radiochemical I rab
s.amilin in ac.co~rdance with the EPRI guidelines (Ref. 4).

BASES

REFERENCES 1. AEC "General Design Criteria for Nuclear Power Plant
Construction Permits," Criterion 16, issued for comment July
10, 1967, as referenced in USAR, Section 1.2.

2. USAR, Section 14.5.

3. NEI 97-06, Steam Generator Program Guidelines."

4. _EP.RLjTresurized Water Reaco ri mr-o-eoa'La
Guide in-es,

Prairie Island
Units I and 2

Unit I - Revisioawmendment No. 158
B 3.4.14-9 Unit 2 - RevisionAmendmenlt No. 14-9
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B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.19 Steam Generator (SG)' Tube Integrity,

BASES

BACKGROUND--j am tubea arcmallthin walled tubes5

Q.xghan ats The SG tubes have a number of impan safey
functions. Steamn generato)r tubes are an integral paat of theý reactor
coolant nressure boundar anflld, as such. are relied on to
Lmaintain the primary sy'stem's pressure and inventoy heS tubes
isolate the rdimgtcive fission pro icgts ivulh pinjmary, coolatfrom

the gecodary- systeigm dWJn.uid ition, aw-par .Qth A BI..the.,SG
tubeqsL ar nqei htth c steha tase ufQbween

D--- marya -sQcnda sstin to remove heat from the primarv
sse.This Specification addresses only the RCPB integrity

fntoofteS.TeShetrmvlfunction is adesek

LCO 3.4.4. "RCS Loops - MODELS 1 and 2." LCO 3.4.5. "RCS
LQo•pa-: MO:DE-3 "LCO L"CI 3LoopA-:JdDF 4"and mLCO
3AJlRC&S=L(oo ý-MODES LoosFild"

their intended RCPB safety function consistent wNith the lic~ensin2g
basis, inclu!ding aplcbergltyrquemns

Stea -.ggnerator tubin ~s-,s bwt oa dreiy~e, 0dith
mechanisms. SteajnPmg:n gr~giorh myperience tube

pitnim i teroranular attack, and stress corrosion cak _

with other mechanically in duced phenomena such as de~nting apd
we-ar.' TI*h-'e-s-e degradation mechanisms can im air tube integrit , it
they are not managed effectively. The S ' Derformance criteria are

Spccfi~~n~5$il$I~an Gnerao~. ro~rm~rqu1res that

integrity is maintained. Pursuant to Specification 5.5.8 tube
integrity is maintained when the SC performanice criteria are mnet.

Prairie Island ______ ______ ______ nit I -Revision

Units 1 and 2 _ B 3.4.19--.1 ________UniU- Revision
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BASES

BAcKGROUND There arc three SG Qprforrnance criteria: structural interty
-kcon-tinued) .-,a.cc..i-de.n~t-indu~c.ed....Ie~a~k.a~gp-and omrtionaI L-EAKAGE._The SG3

performance criteria are described in Specification 5.5,8. Meetinw
the SG perfonnance criteria provides reasoabe assrance of
maintainingub isegit al mal n accident conditions.

Th~~wrqvsbs_use ýýiy-ai to- m1-etd the ---r~ ---i---- ar- dfin~

by, he Steam Generator PrgMj ra u idelines (Ref. I).

APPLICABLE - The steam aenerator tubeiiipiture (SGTR) accident is the limiti~

SAFETY desian basis event for SG tubes and avidn an SGTR is the basis
ANALYSES for this S~pecification. The analy'sis of a SGTR event assumnes a

bou~~ding...primar.Cat toscnarEKGrj~~.~ tan the
0 ertioal EAKAE rte imit inLcQAJJ~ 'R~Q1 erational

LEAKAGiE,'..'v the leakag-e rate.ssciaed with-a double-e.,nded
rupture of a single tube. The accident analy'sis for-a-SGTR assumegs
the contaminated secondary fluid is released to the atMoslireia

T s ngygs-fx-a- "E cci- Cidents wnd tr nsients other thanl a
-SGTR assumne th~c.SQ tubes retain their structural i ntgdilyji&,Ahey
.arm-ssmed ..nmtjp ,ru ture jjn Lah~s nlss h a dishag
to the atmosphere is based on the total pri~maa o secondary

LEAKAGE of 1 alo e minute from the faulted SG or is
ass umdt increase to I gallon per indaute-a-a-&r-ewut -of--cuicknt
induced conditions plus 150 gallons per day from the intact SG...
When the alternate repair criteria discussed in Specification

_______ Tmplementedf iotn 4yalise
assume the leakaige fromn the faulted SG i5 limited to .Agaloripr
minute (based on a reactor coolant system, temp.erature of 578 '177'
When alternate repair criteria discussed in Specifi~cation
5.5.8.c.2(c) are ano~lied to axially oriented outside diameter stress
corrsion cracjjn2 indications, the robability that one or more.
of these indications in an SG will burst. under postulated in i
.stem line break conditions shall be less than I E~-02,

Prairie Island ___ ____Unit 1 --- Revision

Units 1 and 2B 3.4.19-2 Unit2 - Revision
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BASES

APPLICABLE For accidents that do not involve fuel damage, the primary coolant

SAFEIY activity level of DOSE EQUIVALENT 1-131 is assumed to be eqiua!
ANALYSES to or greater than the LCO 3.4.17, "RCS Specific Activity iis

±C(Q nt~fin-ud Fo-cidnA ta sunaeld g~e die Q-primary coolant activity
j- function of the amunts) actjyty riaelo. daimagpe

fuel.-The dosecnsgeeso thsJeet aewthnte iis oft
G~cieL2)Q.CF I10 (.RsEf 3sorthe,- -C-ApiiprOv

licensing basis (~e.g., a srnajligiio thes f ii

Steam generator tube integrity satisfijes Criterion?2 of 10 CFR

LCO.... The LCQO~ r iethat SG tube bn~gjj e mnaintained.The LCO
als reuirs tat llSG tu :b.Qs that satisf Jigexep-air criteria be

plugged or repaired in accordance with the Steam Generator
P g a . .. .... ....... .... ............................ ..........

During an SG inspection. any inspected tube that satisfies the Steam
G~enerator Prograin mpapjrcriteria. is repAired.-or remoe from. -

suicebylu uggjl 1fA was deten-ninied.to satisfy' the repair
cri~tei but-Awas otpuedo rqpiedi tubeqn~sihv tube
integrity.

rl-lthe context L f ths 617icto t(uheý, is defined si tke.

entire length oftetube, incl4udihe Wbe wall and any repairs
made to it-fj4 (eees),,jtye theube-to-tubeshect wel athe tube
inlet and the tube-to-tubesh(c, c~~ thQ1bgilLTetb-o
tubeshe wed is not cons i dqerpa -f thetuenor is he ion opf
tube below the F* and EF* region, nor the portion of the tube
between sleeve join-ts.

An-SG tkube has t jubeinerit-y wen it Lsqis jes the. SG brfra nce
criteria. .The L rfrngirýE~~iqi~pg knp

Units 1 and 2 B 3.4.19-3 Unit 2 - Revision



SG'F uibeIt
B-34.1 9.

5.5.8, -Steam Generator Prograrn7- and describe acceptable SGi tube

performnce. The Steam Generator Programn alsopvieth

BASES

LCO evaluationpro~cess -for determining conformance wvith the SQ

There arc he cfrnncciei:srcua icty~accicicnt
induced 1. niocrtinaILEAKAGE. gilure to meet any
one of these criteria is considered fail~ure to mneet the LCO.

T1he structural integrtaygpeformance criterion provides a marain o
saQ gisttb ~ W•lpiase under nral an acident
conditi ons,anad Me~s truc uralLtQg Ity of the XLiiunder all
a~c ate tasient inel.Ud& in-tbciesign...eci kft Qw.T u
burst is defined a52TePrs t ua failure of th tube .wall.
'[he condition typically correSponds to an unstable opening
displacemnent (e.g., opening area icesdin response to constant
pressure) accompanied by ductile (Dlastid, taring af the tube

mvri--at4Ahic nds of the oe q~ n."

Tub C1pSisdtpIa. For-the load dispaeet uvo a
giyentrugte. collapse occurs at.-the to oQf theload yersus

displacement curve where the slope of the curve become~s zero." The

strulctural integrity performance criterion provides guidanze oDn
assessing, loads that have a significant effect on burst or collapse. In
that context, hjgrn 'jgificant" is def-ined a .."Anlfaccident
l•)adhngcon~diti~o other than differe"tta prsur is considered
significant when the addition of such loads-in the assessm-en-t of thec
s5tructuri ntegrit Yp erm nancec~riterip ci usaer
structural limit or l imiting burst/collapse con~dition to be
established." For tube integrity evaluations. except for
circumferential degradation, axial thermnal loads are classified- (,IS
sewodryOa. orjcijm~ferei al. i cia iiication
cif axial-theriv11mah -nr --m-orsecandarv lod ill be
evaluated (n a cse-bv-case basis. The divisionbewempriniary
and secondary) classfttiations will be based on detailed analysis
and/or testing..

P-rairi-e Isl1an~d ...... ___ ..... ___ __ ._ _ __ _ U nit.... ........----- - ..... I - Revision
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BASES

LCO Structural integrity requires that the primary memnbran-estress

(continnued)- intensity in a Lube not exceed the jeld strengh for all ASME Code.
Section 111, Service Level A (normal operaiugn onditioils) and
Service Leýve.lB Luse r bor i odiins- transients included

appicaledgs 'i. D Is doadse onC odA_ ectin ,I
Su s c 4)NW c a~ndDraft.R Regu.in L q-kiLl.2jwwR~d. (

'1'he accident induced leakage erformance criterion ensures that the
.primary to secondary LEAKAGE caused by a design, bai aidnt.

other than an SGTR is within the accidkimt analysis assumpt ions.
jihe aeeidentuanalysits assumes that cidn induced leakamedoes
not exceed those discussed in the APLCBESFT
ANAL Y.SI2,S scti fonabove. The aeccident, i.ndutced. lea~g rue
includes an ria~ to-secondary LAAExistingprio to th
accident in addition to primlary to secondarv.LEAKAGE induced
during the accident.

IheQgperationial LEAKAGE perform~ance criterionpj prds a
Qhserah.indication of SCtb ionsduwiplalitopcatin.

The limit on-9 oprt~a LEAKAGE is contained in LC 14,14,
"RCS OperationalI LEAKAGE," and limits primary to secondary
LEAKAGE through any one SG to 150 allns per ay. This limiut
is base~d on the assutmption that a single crack leaking thi~s amiount.

LO-CA.Dr a~main siwam 1ine brcaký .. If this amount of LEAKAGE is
dueto orethan one crack thecrksae mllanthaby

assumfpjjon is conservative.

APPLICABILITY Steamn generator tube integrity is ch allenged when the pressure

differential acro +s s thetubes is la.s.--rge. Large differentil pressures
across SG tubes can only be exerienced in MODE 14 2 3, or 4.

Rsaendliti~ons are far less-dillmjnin g MOE-S-5 ad6ta

Prairie Island Unit I - Revision
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SG Tube qntcWiý
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BASES

APfPL.ICAB[I..LI1Y secondary differential pressure is lo, resulting- in lower stresses and

(continued)~ reduced potential for LEAKAGE.

ACTrIONS- TIhe ACTIONS are modified by a Note clarifying that the Conditions
may be entered independently for each SG tube. This is acceptable
because the Required Actions p~ ~p mpriatep o saty

actions. for each affected SG tube._m!igih~~cuc
Actions maalwfr continued o eration. and Subsequent affected
SG tubes are governed by subsequent Condition enti3y and
annIication of associated Required Actigns.

A.lI and A.2

Condition A.-applies if it is discovered that one or more SG tubes

examined in an in 'q inspection satisfy the tu~be repair criteria
but were not plugged or repaired in accordance with theSteam
Generator Program as required by SR 33.4.19.2. An evaluation of
SG tube integrity of the aff~ected tube s) must be made. Steam
generator tube integrity is based on meeting the SG performance
criteriadesribed in the Stem LCGeierg1r-Prog~r=am. ST~$ ircai
criteria define limits on SG tube-A~radation that-allow for flaw
.rwbit~ in.... .pcios mhlcstbjoidjgls.r e th at the

SG performance criteria will continue to be met. In order to
determine. if an SG tube that shoul d have been pljugged or repaired
ha`s-tube integi~ty-, a-"n -evaluatio-nmust b6e cmltdta
demonstrates that the SG nur'ormance criteria will continue to be

gnjgmi .-he.n~t reuln otg r S1 tub ispection.. The tube
integ itydetermi nation is based. on th e esti mated con diti on of. th~e
tube at the time the situation is discovered and the estimnated growth
of the degradation prior to the next SC tube inspection. If it Is
determined that tube integ rityls- not beinpgimaintained. Condition B
app lies.

-Pra irie...... .. .. Is .... a n d. ......._ ..............._....___ ._..._....._

t nits 1 and 2 B 3.4.19-6
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ACompletion Time of 7 d ays is sufficient to compolete the

evaluation while mniz the risk. of plant op eration with an SG
tube that may not have tube integgit3v.

BASES

ACTIONS A.1I and A.2 (continued)

If the evaluation determines that the affected-tubp(s) have tube
intaggityRqurdAto -.~J~~ pntpation to continue

,_.RQuie Acio A.2 alow anan op eatij
inspection interval continues to be sunported b ný~pfqa
assessment that reflects the affected tube. Hoever, the affected
tube s) must be plugged or repaired pror to entering MODE 4
following tLf.-enxt ref-uelin gg•U-taa~r. SO inspecztion. This
Completion Time isLAgcetable since ope~ratio~n unjtil the next

ins. eton is smotdbthoprtion.al assessment.

B.JI andB

If the Requitred Actions and associated Completion Times of
Condition A are not met or if SG tube injwgritv isnot bej
maintaiqd~the reactor mnustbe bru~t to OE ihi or
and MODE 5 within 36 hours.

The allowed Cornpletion T irnes are reasonable. baed onperting

experience. to reach the desired plant conditions from Fullipower
codtosi nodrymne and without challenging lant

SURVEILLANCE SR 34 .19.1

DUriMMgshutdown periods, th-Sisý a r inspct ed as required by this

S.R and the Steamn Generator Program. NEI.97-06., Steam Generator

Program Guidelins.C L)-, and its referenced EPRI Guidelines.
establish the content of Gh i~i eneratorj~ojm Use of the
Steam Generator Pr~g 1nns sha th-einspecioin is ap -rpriate

and consistent with acccpted industlry raties

P~r~airieT i.sl.a~n~d Uni I - Revision

Units 1 and 2 B 3.4.19-7 Uni 2-- Revision
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BASES

SURVEILANCE_ -- A S 3.19.1 (otin ued)

REQUIREMIENTS - _ __

During SG inspections a condition mnonitoriingassessmnt of the SG
-tubes is performed. The condition monitoring assessment
detennines the -'as found" condition of the SG tubes. iThe pqp•qs~-of

thc~oniti~n~oni-or a .sesmeint is to ensure that the SG
p rton-nance criteria hawebexen met for-th previous patn

The Steam Generator Program determines the scope of the
inspection and the methods used to determine whether the tube~s
contain flaws satisfy.4ng te~b~earciei.lseto cp

(.j&,-hic tuesor areas of tubin.within the $G (re to be
i~nspected) is a function of existi~ngandptnta deraato
locations. The Steam Generator Prograi also specifies the
in~sp ection mpethods to be used to find Dotential degradation,

Inspection methods are a function of degradato m rholo v non-
destructive examination (NDE) technique capabilitis. and
insp-Qetion locations.

The0 Steam Generator deis the t Fr aecv of SR_3.4.19. 1.

Thej Frequency is determinegdh the pprational a ssessment and
other limits in the SG examination guideliines (Ref. 6) .The Steamn
Generator Program uses information on existing degradations and
growth rates to dee-is niseto rqes h-~pj
reasonable asrnethat the tubing.y.1me the S(iP~crfqoyance
criteria at the next scheduled inspec Uin.on-addi lio m ecification

-,&COntains Dreseizt .e.jirne~ ..... .. n. inspection
intervalsto ----- de added assuranc.- that the-SCiperform ance criteria
will be met between scheduled-inspections.

BASES

SURVELLAN&E .......... SR-3A4, 19.2
REQI IEET

Prairie.... .slan -- .. U ni 1.......... ...... - R e.. .. s.....n
Units I and 2 - .. 98Unit 2- Revision-
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lis~ntinued
Durnn an SG inspection. aiscted tube that satisf~ies the Steam
Generator Program repair criteria is repaired or removed from
service by plugging. The tube repair criteria delineated in

Spiatlion.5.,~8'are intended to Muslrg~h~LvbC.ge~d
Qe~ie satisfyteSieronle criteria-xih(Hwfc

for error in the flaw size measur~m-entand -for ftturei Ila gowh
In addition, the tube repair--criteria in conjunction with other
elements of the Steamn Generator Program., en sure that the SG

performance criteria will continue to be met until the next inspection1.
of the su~ci tb s eerence 1 provides guidance for perforin

Qpzraf onal assess mentsj~g to i ,ta the tubes remann.nri
will continue to mneet theSg proracecitra

Steamn generator tube re airs are oniv nerformed-usig -pproved
Irepair mehos as described in the Steam Generator Proarai.

The Fre quency of prior to entering MODE 4 following, an SG
inw-e-ctio(nen sre$-a-t-aui-------I lncehasgg b n all

tubs-ee cting, the repair cri~t.r1R arcj__gg~jd_ mrepair prior to

differential.

Prairie Island
t Jnts 1 and2

............
B3.4.h9--9----
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BASES (cotne'

1. NEI 97-06. ,Steamn Generator Pa.gy'dQ Gi1Tes.

10 CFR 50 ADDendix A. GDC 19.
2.

...... .... 3. IOCERjfOQý.

. ....4. ASME, Boiler and PressureVessel Code Section 111. Subsection
N.B.

5. Draft Regulatory Guide 1.121, "Basis for P lu, gina Dearaded
Steam Generator Tubes." August 19 76.

- 6. -iE Mi'*I'r~usiwrized... tcLReactorI Steum-(knr4Qr

Examination Guidelins.
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