REACTOR COOLANT SYSTEM
3/4.4,6 STEAM GENERATORS

LIMITING CONDITION FOR OPERATION
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3.4,6 Each steam generator shall be OPERABLE.

APPLICABILITY: MODES 1, 2, 3 and 4,

ACTION:

\
With one or more steam generators inoperable, restore the fnoperable
generator(s) to OPERABLE status prior to increasing T"g above 200°F,

SURVEILLANCE REQUIREMENTS
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4.4,6,0 Each steam generator shall be demonstrated OPERABLE by performance of
the following augmented inservice inspection prooram and the requirements of
Specification 4.0.5.

4.4.6.1 Steam Generator Sample Selection anc Inspection - Each steam generator
shall be determine during s own by selecting and inspecting at
Teast the minimum number of steam generators specified #n Tadle 4.4-1,

4.4,6,2.1 Steam Generator Tube’ Sample Selection and Ins fon - The steam
generator tudbe minimum sample size, inspection result classification, and the
correspending action required shall be as specified in Table 4.4-2, The
inservice inspection of steam generator tubes shall be performed at the
frequencies specified in Specification 4.4.6.3 and the inspected tubes shall be
verified acceptable per the acceptance criteria of Specification 4.4.6.4, The
tubes selected for each inservice inspection shall inclvde at least 3% of the
total number of tubes 1n all steam generators., Selection of tubes to be

in Fiedesignation, When applying the exceptions
of 4.4.6,2.1.a through 4.4,6,2.1.¢, previous defects or isperfections in the
area repaired by sleeving are not considered an ares requiring reinspection,
The tubes selected for these inspections shall be selected on & random basis

except:

a. Where experience 1n similar plants with similar wter chemistry
indicates critical areas to de inspected, then at least 50% of the
tubes inspected snall be from these critical areas.

b. The first sample of tubes selected for each inservice inspection
(subsequent to the preservice inspection) of sach steam generator shall

include:

1. All nonplugged tubes that previously had detectadble wall
penetrations greater than 208,

#Wnhen referring to 2 steam generator tube, the sleeve shall be considered a part
of the tube 1f the tube has been repaired per Specification 4.4.6.4.2.9,
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SURVEILLANCE REQUIREMENTS ‘SortinLed)

-““-

Cite nipeceion Resulcs

€1 Less cthan 5% of the total tubes inspected are degrided
nene of the inspect tube

tubes 3 250 datogqvo.
C-2 One or more tubes, but not more than 1% ef the tota) tubes
inspected are defactive, or between 3% and 100 of the total
tubes inspected acre degrad tubes .

c-) More than 10V of the total tubes inspected are degraded

tubes or more tham % o th [ ted tubes are defective.

Note: In all” inepections, previously degraded tubes or sleeves must
exhibit asignificant (greater tham 10%) further wall penetcations to be
included in the above percentage culetions.

(A,

4.4.6.2.2 Steam Gensrator I* Irude Ias ~ In addition to the
Binimum sample size as determined by Speci cation 4.4.6.2.1, ol P/L.‘
tubes will be inspected withia the tubeshest region. The results ef this
inspection will not be & cause for sddicional inspections per Table
4.4-2,

6.¢.6.3 Inspection Fr €ies - The above required inservice
inspections of steam generator tubes shall be performed at the fellowing
frequencies:

a. The first inservice inspection shall be performed after ¢
Effective Pull Fower Moaths but within 24 calendar menths of
inictial criticalitw, Subsequent insarvice inspectiocns shall
be pezformed at intervels of nol. leas than 12 ner more than
24 calendar moaths aftas the Previous inspection. If twe
coeasecutive inspections fellowing service under AVY
conditions, not iscluding the Praservice inspectien, result
in all iaspection results falling inte the C-1 category or if
two consecutive inspactions demcastrats that previously
observed degradation has net costinued and ne additional

b. If the results of the incervice inspection of a stean
Jensrator conducted in scoerdasce with Table 4.4-2 at {0
mcath intarvals fall is Catagory C-3, the inspectiece
frequency chall be incresesed te at least cace par 20 menths.
T™hae incresse ia inspecties fzequeccy shall apply until the
subsequent inspections satisfy the criteris of Specification
4.4.6.3.2) the intervel Bay them be extended to & maximm of
once per 40 monthy,

c. Additicaal, unscheduled inservies inspections shall be
performed on each stsem genarater in accordance with the
fizst sample laspection specified in Table 4.4-2 during the
shutdowe subsequaat te any of the following coaditions:
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SURVEIL . ANCE REQUIREMENTS (Continued)

6. R means the imperfection depeh
at or beyond which the tube shall be cepaized (i.e.,
tlesved) or remeved fiom sesvice by plugging and ig
J qeter than or equal te 408 of the neminel tube wall
% v W thickneds. X Thia definitian doss nat apply 2o the ases—
Trisderiaition does not apply ol the tubssheel segion Belew she P divtance iv thy T°-
for tubes That meet the tubesr For a4 tube that has Been slesved with »
$ 7l ks mechanical joiht sleeve, through wall penetratiea of
/1% coiderien “ ) greater than er equal te 118 of slesve nominal wall
/ thickness Ab the cleeve requires the tube te be removed
- 1 from service by plugging. Pogz a tubs that has been
, S \ T sleevad with & welded jeint sleeve, threugh well
n " i penstration greater thans er equal te 17% of sleesve
B neminal well thickness 48 the sleeve Detwecm the weld
jeints zequires the tube te e removed from sesvies by
plugging. This definitien does not apply te tube
suppert plate intersactions fer which the veltage-based
plugging criteria eze being applied. Refar te
€.4.6.4.a2.14 for the plugging Limic applicadle to thess
intersections.

7. Ungegviceably descxibes the conditien of a tube of
sleave if it leaks or contains & defest lexge eneugh te
affect its structurel Antegeity iAn the svant of an
Oparating Basis Bszthquake, a less-of-coelant accident,
or 4 steam line or feodwater line break as specified in

- 4.4.6.3.2, above.

. Tube Inspection means an inspectiocn of the stean
genarater tube from the peint of catry (het leg aide)
completely around the U~boad to the tep support of the
eeld leg. Peor & tube that has beean repelised by
slesving, the tube inspeetion sheuld inelude the
slesved pertien of the tube.

s. Tube Repair refers to machanical sleeving, 88 described
by Westingheuse report WCAP-11170, Rev., 1, or lases
wvalded sleeving as described by Westinghouse repert
WCAP-12672, which 18 used te maintain & tube ia service
ef return a tube te service. This lscludes the rameval
of pluge that waze installed as & corrective ok
pravantive messure.
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FEAZTOR COLLANT SYSTEM

SURVE I LLANCE REQUIREMENTS (Continues
T e e et

B F* Distance is the distance of the expanded portion of a
tube which provices a sufficient length of undegraded tute
expansion to res.s: pullout of the tube from the tubeshest,
The F* distance 15 egual to 1.79 inches and 18 measured cown

from the top of :~e tubesheet or the bottom of the roll
:I:ﬂ 1’ lq transition, whictever is lower in elevation.

F* Tube is a tube:

a) with degradatizn equal to or greater than 40% below the

F* distance, and b) which has no indication of imperfect.ons
greater than or ejual to 20% of nominal wall thickness
within the F* distance, and c¢) that remains inservice,

‘S:)dﬂ Tube Expansion is that portion of a tube which has been
increased in diameter by a rolling process such that no
crevice exists between the outside diameter of the tube and
the hole in the t.besheet.

of an alloy 600 steam generator tube for continued service
that is experiencing predominately axially oriented outside
diameter stress corrosion cracking confined within the
thickness of the tube support plates. At tube support plate|
intersections, the repair limit is based on maintaining
steam generator tube serviceability as described below:

16.)4. Tube Support Plate Repair Limit is used for the disposition '

& Steam generator tubes, whose degradation is attributed|
to ocutside diameter stress corrosion cracking within
the bounds of the tube support plate with bobbin
voltages less than or equal to the lower voltage
repair limit (2.0 volts), will be allowed to remain in
service,

b. Steam generator tubes, whose degradation is at::;buted‘
Lo outside flareter stress corrosion cracking withkin
the bounds zf the tube support plate with a bobb:r
voltage greater than the lower voltage repair lim.: l
(2.0 veolts®', will be trepaired or plugged except as |
noted 1in 4.4.6.4.a.14.¢c below,
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* " SURVEILLANCE REQUIREMENTS (Continued)

4.4.6.5 Regottl

a. Following each inserv.ze inspection of steam generator)tubes, the
number of tubes pluggea, repaired or designated F*¥in each steam
generator shall be reported to the Cormission within 15 days of
the completion of the :rspection, p..3jing or repair effort.

b. The complete results of the steam generator tube and sleeve
inservice inspection shall be submitted to the Commission in a
Special Report pursuan: to Specification 6.9.2 within 12 menths
following the completion of the inspection. This Special Report
shall include:

1, Number and extent of tubes and sleeves inspected.

2. Location and percent of wall-thickness penetration for each
indication of an imperfection.

3. Identification of tubes plugged or repaired.

- Results of steam generator tube inspections which fall into
Category C-3 shall be considered a REPORTABLE EVENT and shall be
reported pursuant to 10CFR50.73 prior to resumption of plant
operation. The written report shall provide a description of
investigations conducted to determine the cause of the tube
degradation and corrective measures taken to prevent recurrence.

d. For implementation of the voltage-based repair criteria to tube
support plate intersections, notify the staff prior to returning
the steam generator to service (Mode 4) should any of the
following conditions arise:

-~

1s If estimated lez«aze based or the projected eni->f-cysie '2r
if not practical, using the actual measured end-of-cycie)
voltage distribution exceeds the leak limit (determined fror
the licensing basis dcse calculation for the postulated main
steam line break) for the next cperating cycle.

2. If circumferernz:.a. crack-like :ndicaticns are detected at
the tube suppcrt plate intersect:ons,

3 If indicaticns are icentifies =it extend beyond tre
confines of the <uibe support p.ate.

4. If indications are identified a* the cube support plate
elevations that are attributable to primary water stress
corresion cracking.

5. If the calculated conditional burst probability based on the
projected end-of-cycle for if not practical, using the
actual measured end-of-cycle) voltage distribution exceeds
1 x 107, notify the NRC and provide an assessment of the
s:zfety significance of the occurrence.
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. Mechanical

1. Indications of degracation in the entire length of the sleeve
Bust be evaluated against the sleeve plugging limit,

2. Indication of tube degradation of any type tncluding a
complete guillvtine break in the tube Detween the bottom of the
upper Joint and the top of the lower rol) expansion does not
require that the tube be removed fros service.

A}

3. The tube plugging 1imit continues to apply to the portion of
the tube in the entire upper joint region and in the lower rol)
expinsion. As noted above, the sleeve plugging 1imit applies
to these areas also.

4. The tube plugging limit continues to apply to that portion of
the tube above the top of the upper joint.

b. Laser Welded

1. Indications of degradation in the Tength of the sleeve between
:M weld joints must be evaluated against the sleeve plugging
imit,

2. Indication of tube degradation of any type including a
complete break in the tube between the upper weld Joint and the
lower weld joint does not require that the tube be removed from
service.

3. At the wld joint, degradation must be evaluated in both the
sTeeve and tube.

4. Ina joint with more than one weld, the weld closest to the end
of the sleeve represents the joint to be inspected and the
Timit of the sleeve inspection.

5. The tube plugging Timit continues to apply to the portion of
the tube above the upper weld Joint and below the lower weld
Joint,

F* tubes do not have to be plugged or repaired provided the resainder of the
tube within the tubesheet that is above the F* distance s not degraded. The F*
distance 1s equal to 1.79 inches ind s measured down from the top of the
tubesheet or the bottom of the rol) transition, whichever 1s lower in elevation.
Included in this distance is an allowance of 0.25 inch for eddy curient
elevation measurement uncertainty.

Steam rator tube ‘nspections of operating plants have demonstrited the
Capability to reliably detect wastage type degradation that has penetrated 20%
of the original tube wall thickness
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12.

13.

14,

F* Tube is a tube:

a) with degradation equal to or greater than 40% be.ow the
F* distance, and b) which has no indication of imperfectious
greater than or equal to 20% of nominal wall thickness
within the F* distance, and c) that remains inservice.

If the above criteria cannot be met, then the L* tube
criteria may be applied or the tube must be plugged or
repaired.

L* Length is the length of the expanded portion of the tube
into the tube sheet from the bottom of the rolled transition
or the top of the tube sheet, which ever is lower, that has
been measured to be 1.45 inches.

L* Tube: a) is a tube with degradation equal or greater than
40% below the L* length and not degraded within the L*
length; b) the eddy current indication of degradation below
the L* length must be determined to be the result of cracks
with an orientation no greater than 15 degrees from axial;
c) the L* criteria shall pe limited to a maximum of 600 tube
ends per steam generator; d) tubes qualifying as F* tubes
are not classified as L* tubes; e) a minimum of 3.1 inches
of the tube into the tubesheet from the top of tubesheet or
bottom of the rolled transition, which ever is lower, shall
be inspected using rotating pancake coil eddy current
technique or an inspection method shown to give equivalent
or better information on the orientation and length of axial
cracks; f) a minimum aggregate measured length of 2.07
inches of sound roll expansion; g} a maximum measured crack
length of .39 inches; h) a maximum of 5 distinct indications
with a single band of tube degradation; and i) that remains
in service.

Insert B

L* is similar to F*; however, kands of axial degradation are allowed as
long as sufficient non-degraded tubing is available to ensure structural
and leakage integrity. Provide below is the Unit 2 Cycle 11 specific L*

criterion:
Unit 2 Cycle 11 Specific L* Criterion

Parameter Value
Minimum distance of SRE 2.J7 inches (measured)
Maximum number of distinct degradation areas in a band b
Maximum inclination angle of single bar.d 15 degrees (measured)
Maximum crack length .39 inches (measured)
Minimurn distance of SRE from the bottom of the transition 1 45 inches (measured)
roll to the top cf the indication




