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REACTOR COOLANT SYSTEM

3/4.4.6 STEAM GENERATORS

LIMITING CONDITION FOR QPERATION

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 inoperable
generator(s) to OPERABLE status prior to increasing Tavg above 200°F.

SURVEILLANCE REQUIREMENTS

4.4.6.0 Each steam generator shall be demonstrated OPERABLE by
performance of the following augmented inservice inspection program and the
requirements of Specification 4.0.5.

4.4.6.1 Steam Generator Sample Selection and Inspection - Each steam
generator shall be determined OPERABLE during shutdown by selecting and
inspecting at least the minimum number of steam generators specified in
Table 4.4-1.

4.4.6.2.1 Steam Generator TubeH Sample Selection and Inspection - The
steam generator tube minimum sample size, inspection result classification,
and the corresponding 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 include at
least 3% of the total number of tubes in all steam generators. Selection
of tubes to be inspected is not affected by the F*/L*,, designation. When
applying the exceptions of 4.4.€.2.1.a through 4.4.6.2.1.¢c, previous
defects or imperfections in the area repaired by sleeving are not
considered an area requiring re-inspection. The tubes selected for these
inspections shall be selected on a random basis except:

a, Where experience in similar plants with similar water chemistry
indicates critical areas to be inspected, then at least 50% of
the tubes inspected shall be from these critical areas.

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

1, All nonplugged tubes that previously had detectable wall
penetrations greater than 20%,

# When referring to a steam generator tube, the sleeve shall be considered
a part of the tube if the tube has been repaired per Specification
4.4.6.4,a.9.

## L* Criteria is applicable to Cycle 11 only.

FARLEY~UNIT 2 3/4 4-9 AMENDMENT NO.




REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

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 One or more tubes, but not more than 1% of the total tubes
inspected are defective, or between 5% and 10% of the total
tubes inspected are degraded tubes.

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

Nota: In all inspections, previously degraded tubes or sleeves must exhibit

significant

(greater than 10%) further wall penetrations to be included in

the above percentage calculations.

4.4.6.2.,2

Steam Generator F*/L*,, Tube Inspection - In addition to the

minimum sample size as determined by Specification 4.4.6.2.1, all F*/L*
tubes will be inspected within the tubesheet region. The results of this
inspection will not be a cause for additional inspections per Table 4.4-2.

4.4.6.3
inspections
frequencies:

O

Inspection Frequencies - The above required inservice
of steam generator tubes shall be performed at the following

The first inservice inspection shall be performed after 6
Effective Full Power Months but within 24 calendar months of
initial criticality Subsequent inservice inspections shall be
performed at intervals of not less than 12 nor more than 24
calendar months after the previous inspection. If two
consecutive inspections following service under AVT conditions,
not including the preservice inspection, result in all
inspection results falling into the C-1 category or if two
consecutive inspections demonstrate that previously observed
degradation has not continued and no additional degradation has
occurred, the inspection interval may be extended to a maximum
of once per 40 months.

If the results of the inservice inspection of a steam generator
conducted in accordance with Table 4.4-2 at 40 month intervals
fall in Category C-3, the inspection frequency shall be
increased to at least once per 20 months. The increase in
inspection frequency shall apply until the subsequent
inspections satisfy the criteria of Specification 4.4.6.3.a;
the interval may then be extended to a maximum of once per 40
months .,

Additional, unscheduled inservice inspections shall be
performed on each steam generator in accordance with the first
sample inspection specified in Table 4.4-2 during the shutdow.
subsequent to any of the following conditions:

W# L* Criteria is applicable to Cycle 11 only.

FARLEY-UNIT
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REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

6. Plugging or Repair Limit means the imperfection depth at
or beyond which the tube shall be repaired (i.e.,
sleeved) or removed from service by plugging and is
greater than or equal to 40% of the nominal tube wall
thickness. This definition does not apply for tubes that
meet the F*/L*,, criteria. For a tube that has been
sleeved with a mechanical joint sleeve, through wall
penetration of greater than or equal to 31% of sleeve
nominal wall thickness in the sleeve requires the tube to
be removed from service by plugging. For a tube that has
been sleeved with a welded joint sleeve, through wall
penetration greater than or equal to 37% of sleeve
nominal wall thicknes- in the sleeve between the weld
joints requires the tube to be removed from service by
plugging. This definition does not apply to tube support
plate intersections for which the voltage-based repair
criteria are being applied. Refer to 4.4.6.4.a.14 for
the repair limit applicable to these intersections.

7 Unserviceable describes the condition of a tube or sleeve
if it leaks or contains a defect large enough to affect
its structural integrity in the event of an Operating
Basis Earthquake, a loss-of-coolant accident, or a steam
line or feedwater line break as specified in 4.4.6.3.c,
above.

8. Tube Inspection means an inspection of the steam
generator tube from the point of entry (hot leg side)
completely around the U-bend to the top support of the
cold leg. For a tube that has been repaired by sleeving,
the tube inspection should include the sleeved portion of
the tube.

9. Tube Repair refers to mechanical sleeving, as described
by Westinghouse report WCAP-11178, Rev. 1, or laser
welded sleeving as cescribed by Westinghouse report WCAP-
12672, which is used to maintain a tube in service or
return a tube to service. This includes the removal of
plugs that were installed as a corrective or preventive
measure.

## L* Criteria is applicable to Cycle 11 only.

FARLEY-UNIT 2 3/4 4-12a AMENDMENT NO.




REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

10.

11,

12.

13.

14.

Preservice Inspection means an inspection of the full length of
each tube in each steam generator performed by eddy current
techniques prior to service to establish a baseline condition of
the tubing. This inspection shall be performed after the field
hydrostatic test and prior to initial POWER OPERATION using the
equipment and techniques expected to be used during subsequent
inservice inspections.

F* Distance is the distance of the expanded portion of a tube which
provides a sufficient length of undegraded tube expansion to resist
pullout of the tube from the tubesheet. The F* distance is equal
to 1.79 inches and is measured down from the top of the tubesheet
or the bottom of the roll transition, whichever is lower in
elevation.

F* Tube is a tube:

a) with degradation equal to or greater than 40% below the F*
distance, and b) which has no indication of imperfections 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* Lengthy, 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 determined to
be 1.45 inches.

L* Tube 4: 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 be
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 1uspected 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 of 2.07 inches of sound roll expansion; g) a
maximum crack length of .39 inches; h) a maximum of 5 distinct
indications with a single band of tube deqradation; and i) that
remains in service.

## L* Criteria is applicable to Cycle 11 only.

FARLEY-UNIT 2 3/4 4-12b AMENDMENT NO.
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REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

415

16.

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 tubesheet.

Tube Suppert Plate Plugging Limit is used for the

disposition of a steam generator tube for continued
service that is experiencing outside diameter stress
corrosion cracking confined within the thickness of the
tube support plates. These criteria are applicable for
the Eleventh Cycle only. At tube support plate
intersections, the repair limit is based on maintaining
steam generator tube serviceability as described below:

Degradation attributed to outside diameter stress
corrosion cracking within the bounds of the tube
support plate with bobbin voltage less than or
equal to 2.0 volts will be allowed to remain in
service.

Degradation attributed to outside diameter stress
corrosion cracking within the bounds of the tube
support plate with bobbin voltage greater than 2.0
volts will be repaired or plugged except as noted
in 4.4.6.4,a.14.¢c below.

Indications of potential degradation attributed to
outside diameter stress corrosion cracking within
the bounds of the tube support plate with a bobbin
voltage greater than 2.0 volts but less than or
equal to 5.6 volts may remain in service if a
rotating pancake coil inspection does not detect
degradation. Indications of outside diameter
stress corrosion cracking degradation with a bobbin
voltage greater than 5.6 volts will be plugged or
repaired.

b. The steam generator shall be determined OPERABLE after
completing the corresponding actions (plug or repair of all
tubes exceeding the plugging or repair limit) required by Table

4,4-2.

FARLEY - UNIT 2
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REACTOR COOLANT SYSTEM
SURVEILLANCE REQUIREMENTS

{Continued)

4.4.6.5 Reports

a. Following each inservice inspection of steam generator tubes,
the number of tubes plugged, repaired or designated F*/L*,, in
each steam generator shall be reported to the Commission within
15 days of the completion of the inspection, plugging or remair
effort.

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

48 Number and extent of tubes and sleeves inspected.
b Location and percent of wall-thickness penetration for
each indication of an imperfection.
3. Identification of tubes plugged or repaired.
e Results of steam generator tube inspections which fall into

Categury C-3 shall be considered a REPORTABLE EVENT and shall
be reported pursuant to 10CFRS50,73 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:

14 If estimated leakage based on the actual end-of-cycle
voltage distribution would have exceeded the leak limit
(for the postulated main steam line break utilizing
licensing basis assumptions) during the previous
operating cycle,

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

3 If indications are identified that extend beyond the
confines of the tube support plate.

q. If the calculated conditional burst probability exceeds
1 x 107", notify the NRC and provide an assessment of the
safety significance of the occurrence.

## L* Criteria is applicable te Cycle 11 only.
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REACTOR COOLANT SYSTEM

BASES
B ]

b. Mechanical

1. Indications of degradation in the entire length of the
sleeve must be evaluated against the sleeve plugging
limit, |

2. Indication of tube degradation of any type including a
complete guillotine break in the tube between the bottom
of the upper joint and the top of the lower rcll
expansion does not require that the tube be removed from
service.

3. The tube plugging limit continues to apply to the portion
of the tube in the entire upper joint region and in the
lower roll expansion. As noted above, the sleeve
plugging limit 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

i Indications of degradation in the length of the sleeve
between the weld joints must be evaluated against the
sleeve plugging limit.

2. Indicatiun .f 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 weld joint, degradation must be evaluated in both
the sleeve and tube.

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

- The tube plugging limit 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 remainder of
the tube within the tubesheet that is above the F* distance is not
degraded, The F* distance is equal to 1.79 inches and is measured down
from the top of the tubesheet or the bottom of the roll transition,
whichever 1is lower in elevation. Included in this distance is an allowance
of 0.25 inch for eddy current elevation measurement uncertainty.

FARLEY-UNIT 2 B3/4 4-3a AMENDMENT NO.



REACTOR COOLANT SYSTEM

BASES

L* is similar to F*; however, bands of axial degradation are allowed as
long as sufficient non-degraded tubing is available to ensure structural
and leakage integrity. L* criterion is only applicable for Unit 2 Cycle
11. Provided below is the Unit 2 Cycle 11 specific L* criterion:

Unit 2 Cycle 11 Specific L* Criterion

Parameter Value
Minimum distance of SRE 2.07 inches
Maximum number of distinct degradation areas in 5

a band

Maximum inclination angle within a single band 15 degrees
Maximum crack length .39 inches
Minimum distance of SRE from the bottom of the 1.45 inches
transition roll to the top of the indication

Steam generator tube inspections of operating plants have demonstrated the
capability to reliably detect wastage type degradation that has penetrated
20% of the original tube wall thickness.

Whenever the results of any steam generator tubing inservice inspection
fall into Category C~3, these results will be reported to the Commission
pursuant to 10 CFR 50.73 prior to resumption of plant operation. Such
cases will be considered by the Commission on a case-by-case basis and may
result in a requirement for analysis, laboratory examinations, tests,
additional eddy-current inspection, and revision to the Technical
Specifications, if necessary.

FARLEY-UNIT 2 B3/4 4-3b AMENDMENT NO.
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J/4.4.6 STEAM GERERATORS

LINITING COMDITION FOR QPERATION
w

2,06 Each stean generator shal) be OPERABLE.

APPLICABILITY: MODES !, 2, 3 and 4,

ACTION:

WIth one or more steam generators inoperadble, restore the fnoperadle
generator(s) to OPERABLE status prior to increasing Tavg dbove 200°F,

SURVEILLANCE REQUIREMENTS

4.4.6.0 CEach steas generator snall be demonstrated OPERABLE by performance of
the following augmented fnservice fnspection program and the requirements of

Specification 4.0.5.

4. 4.6.1 Steam Generator Sample Selection and Inspection - Each steam generator
shall be determine during shutdown Dy selecting and fnspecting at
Teast the mininum number of steam generators specified +n Tadle 4,4-1,

€.4.6,2,1 Steam Gererator Tune! Sample Selection and Inspection - The stean
§eterator tuce minimum sa%p @ si1ze, 'nspection result classification, and the
corresponding action required shall be as specified 1n Table 4.4-2, The
inservice Inspection of steam rator tubes shall be performed ot the
frequencies specified 1n Spectfication 4,4.6.3 and the fnspected tubes shall de
verified acceptadle per the acceptance cri 8 of Spacification 4.4.6.8, The
tubes selected for each inservice fnspection Shall fmclude st lesast 3% of the
total number of tubes 1n 4l steam generstors., Selection of tudes to be

ing ng Fiedestgnation, When applying the exceptions
of 4.4.6.2.1.a tnrough 4.,4,6.2,.1.¢c, previous defects or faperfections 1n the
irea repatred by sleeving are not considered an ares requiring refnspection,
The tubes selected for these fnspections snall be selected on & random basis

except:

Where experience 1n similar plants with simflar water chemistry
fndicates critical areas to be fnspected, then at least 508 of the

tubes inspected snall dbe from these critical areas.

4.

The first sample of t.tes selected for each inservice inspection
(subsequent to the preservice inspection) of each ttaam generstor shall

include:
1o ALl nomplugged t.oes that previously had detectable wil
penetrations greater than 208,

f¥hen referring to a steam gererator tudbe, the sleeve shall be considered a part
of the tube 1f the tube has been repaired per Specification 4.4.6.4.0.9.

T FARLEY-UNIT 2 34 4.9 NENDIRENT NO,
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AEAZTZA CIILANT SYSTEM

SURVEILLANCE REQUIREMENTS (Carntinued)

Category xﬂlECCtLOH Resulces

c-1 Leas than 50 of the total tubes inspected are degraded
tubes and none of the inspected tubes a defactive.
C-2 One or more tubes, but not more than 1V of the tota) tubes

inspected are defective, or betwesn 5% and 108 of the total
tubes inspected are de aded ¢t ® .
C-3 More than 108 of the total tubes inspected are degraded

tubes or more than 1% of the gnoggctod tubes are defective.

Note: In 411" inspections, Previcusly degraded tubes or sleaves must
exhibit significant (greater than 10%) further wall penetrations to be
included in the above percentage e/alguuum.

A 7
4.4.6.2.2 Steam Generator r+ Tube Inspection - In addition to the +
minimum sample size as determined by Specification 4.4.6.2.1, all rv/
tubes will be inspected within the tubeshest fegion. The results of this
inspection will not be a Cause for additional inspections per Table
4.4-2,

4.4.6.) Inspection Frequencies - The above required inservice
inspections of steam generator tubes shall be performed at the following
frequencies:

a. The first inservice inspection shall be performed after 6
Effective Full Power Months but within 24 calendar months of
initial criticality,. Subsequent inservice inspections shall
be performed at intervals of noet less than 12 nor more than
24 calendar months after the previous inspection. If tweo
consecutive inspections following service under AVT
conditions, net including the preservice inspection, result
in all inspection results falling inte the C-1 category or if
two consecutive inspections demonstrate that previously
obsarved degradation has net continued and ne additional
degradation has occurred, the inspection interval may be
sxtanded to a maximum of once per 40 months.

b. If the results of the inservice inspection of a steam
Jenerator conducted in accordance with Table 4¢.4-2 st 40
month intervals fall in Category C-3, the inspection
frequency shall be increassd to at least once per 20 months,
The incresse in inspection frequency shall apply until the
fubsequant inspections satisfy the criteria of Specification
€.4.6.3.4) the interval may then be extended to a saxisum of
once per 40 months.

e. Additional, unscheduled inservice inspections shall be
pecformed on esach steam geasrator in accordance with the

fizet sample inspection specified in Table 4.4~2 during the
shutdown subsequent to any of the following conditions:

* ™ e o Badde 1 adde
# /_. -v.l.”:,u \ S ,’))0,0('1. < + (s/'j ‘ ‘l “‘/
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Re (] maans the laperfection dapen

ot or Bayond which the tube obell be ropalied (1.6,
slesved) or romeved from secvics by plugglag and 4o

ter than or equal to 400 of the neminel tube wall
tALchnens. 3 This dafiaitian doss 202 4pply Lo Lhe dses-
ol Lha Luboshent ¢ogion Dolew 4be P divtancy Tw ThY T
tubesr For & tube that hae besn sleeved with &
machaniesl jﬂ\l eleeve, through well penetratien of
greator than or equal te 310 of sleave nominal weil
thicknese in the sleeve requiles the tube te be removed
from service by plugging. Per & tube that has been
sleaved with a weolded jelnt sleeve, through well
penstration greatez thas of equal te 270 of sleeve
aeminal vall thickness L8 the sleeve Detween the weld
jeints fequices the tube te be removed frem sesvies by
pleggl g, Thiaz definitiecn does not apply to tube
suppr et ploate invecsaetions feg which the voltage-based
plogging criteria aze belag applled. Nafer to
. d.8.4.2.04 for the plugying Liaie applicable to thess

fatezesctions.

© eable decazibes the condition of ¢ twdo of
ploeve 4f it leaks er contains a defsct loxge saough te
affest its ptructusal Antegrity La the event of an
Operating Basis Barthquake, @ less-of-coelant accident,
oF & steam line er feedwatas 1ins break o4 dpecified in

$.4.6.5.¢, sdove.

Tube Inspecticn means am Lnspectica of the etedn
geaazater tube from tho peint of entry (het leog eide)
coupletaly arvund the D-bend Lo the e s puat of the
celd log. Moz a tube that has bees cepsired by
sleeving, the tube inspestiocs should include the
sleeved pertion of the tube.

refors to mechanical sleeving, 88 described
by Westinghouse repert WCAR-11170, Rev, i, or lasex
velded sleeving ap described by Vestinghouse repart
VCAP=12472, wvhich 19 used Co malntain & tuoe L8 service
oF retuss & tube t6 serviecs. Thls lncludes the remcval
of pluge that weze installed &8 & corrective of

preveantive asadsure.
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SURVEILLANCE REQUIREMENTS (Cantinued)
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Preservice Inspection means an inspection of the full

length of each tube in each steam Jenerator performed
By eddy current techniques prior to servics to
establish & baseline condition of the tubing. This
inspection shall be pezformed after the field
hydrostatic test and prior to initial POWER OPERATION
using the equipment and techniques expected to be used
during subsequent insacvice inspections.

F* Distance is the distance of the expanded portion of
4 tube which provides a sufficient length of undegraded
tube expansion to resist pullout of the tube from the
tubesheet. The I'* distance is equal to 1.79 inches and
is messured down from the top of the tubeshest or the
bottom of the roll transition, whichever is lower in
elevation,

F* Tube i3 a tube:

a) with degradation equal to or greater than 40¢ below
the F* distance, and b) which has no indication of
imperfections greatez tham or equal to 20% of nominal
wall thickness within the F* distance, and ¢) that
remaing inservice.

Tube Expansion is that portion of a tube which has been
increased in diameter by a rolling process such that ne
crevice exists between the outside diameter of the tube
and the hole im the tubesheet.

Tube 3 £t Plate Plugging Limit is used for the
sposition of a steam generator tube for continued
service that is experiencing outside diameter stress
corrosion cracking confined within the thickness of the
tube support plates. These criteris acze applicable for
the Eleventh Operating Cycle only. At tube suppere
plate intersections, the repair limit is based on
maintaining steam generator tube serviceability as
described below:

a. Degradation attributed to outside diameter stress
corrosiom cracking within the bounds of the tube
sJupport plate with bobbin voltage less than or
equal to 2.0 volts will be allowed to remain in
service.

b. Degradation attributed to outside diameter stress
corrosiom cracking within the bounds of the tube
suppert plate with a bobbia veltage greater than
2.0 volts will be repaized or plugged except as
noted in 4.4.6.4.a.14.¢c below.

34 ¢-12» AMENTMENT NO. 106
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. 4 PEAZTSR IIZLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

c. Indications of potential degradation attributed
| to outside diameter stress corrosion cracking
within the bounds of the tube support plate with
4 bobbin voltage greater than 2.0 volts but less
\/ than or equal to 5.6 volts may cremain in service
if & rotating pancake coil inspection does not
detect degradetion. Indications of outside
diameter stress corrosion cracking degradation
with a bobbin voltage greater than 5.6 volts will
. be plugged or repaired,

b. The steam gensrzator shall be determined OPERABLE after
completing the corresponding actions (plug or repaizr of all
tubes exceeding the plugging or repsir limit) required by
Table 4.4-2,

FARLEY-UNIT 2 3/4 4-13 AMENTMENT WO. 106
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REASTIA ZICLANT SYSTEM

SURVEIL ANCE REQUIPEMENTS Continued)
1.4.6.% Reports e L-‘J:.#-
a. Following each inservice inspection of steam genezator tubes,

the number of tubes plugged, repaired or designated re'in
@ach steam generator shall be reported to the Commission
within 13 days of the completion of the inspection, plugging
or repair effore.

b. The complete results of the stean generator tube and sleeve
insarvice inspection shall be submitted to the Commission in
4 Special Report pursuant te Specification 6.9.2 within 12
monthe following the completion of the inspection. This
Special Report shall include:

1. Number and extent of tubes and sleeves inspectad.

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

- Identification of tubes plugged or repaired.

c. Rasults of steam genetstor tube inspectiona which fall inte
Category C-3 shall be considered s REPORTABLE EVENT and shall
be reported pursuant te 10CPrRsS0.73 prior teo resumption of
plant operation. The writtem raport shall provide a
description of investigations conducted te determine the
cause of the tube degradation and corrective measures takan
to pravent recurrence.

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

1. If sstimated leakage based on the sctual end~cf-cycle
voltage distribution would have exceeded the lesk limit
(for the postulated main steam line break utilizing
licensing basis assumptions) during the previous
operating cycle.

2. If circumferential crack-like indications are detected
At the tube support plate intersections.

3. If indications are identified that extend beyond the
confines of the tuba support plate.

4. If the calculated conditional burst probability axceeds

1 2 10”, notify the NRC and provide an assessment of
the safety significance of the occurzencs.
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BEACTOR COOLANT SYSTEM

BASES .

2 Mechanical .
l. Indications of degradation in the entire length of the sleeve
must be evaluated against the sleeve plugging limit,

2. Indication of tube degradation of any type including a
complete guillotine break fn the tube between the bottom of the
upper joint and the top of the lower rol) expansion does not
require that the tube be removed from service.

]

3. The tube plugging limit continues to appiy to the portion of
the tube in the entire upper joint region and in the lower roll
expansion. 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 length of the sleeve between
the weld joints must be evaluated against the sleeve plugging
Hmit,

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 weld joint, degradation must be evaluated in both the
sleeve and tube.

4. In a joint with more than one weld, the weld closest to the end
of the sleeve represents the Joint to be inspected and the
1imit of the sleeve inspection.

5. The tube plugging 1imit continues to apply to the portion of
the tubs 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 {s above the F* distance is not degraded. The F*
distance 1s equal to 1.79 inches and 15 measured down from the top of the
tubesheet or the bottom of the roll transition, whichever is lower in elevation.
Included in this distance is an allowance of 0.25 inch for eddy current
elevation measurement uncertainty.

Stcan ronorator tube inspections of operating plants have demonstrated the

ity to relfably detect wastage type degradation that has penetrated 20%
of the original tube wall thickness.
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' ! Whenever the results of any steam generator tubing inservice inspection fall
,f into Category C-3, these results will pe reported to the Commission pursuant to
W/ 10 CFR 50.73 prior to resumption of plant operation. Such cases will be
considered by the Commission on 3 Case-by-case basis and may result in a
requirement for analysis, laboratory examinations, tests, additional eddy-
current inspection, and revision to the Technical specifications, if necessary,
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Insert A

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

13. L* Lengthy is the length of the expandec portion of the tube
into the tube sheet from the bottom of the ro'led transition or
the top of the tube sheet, which ever is lowe:, that has been
determined to be 1,45 inches.

14. L* Tubey: 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 be 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 of 2.07 inches of sound roll expansion; g) a
maximum 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* 18 similar to F*; however, bands of axial degradation are allowed as
long as sufficient non-degraded tubing is available to ensure structural
and leakage integrity. L* criterion is only applicable for Unit 2 Cycle 11.
Provided below is the Unit 2 Cycle 11 specific L* criterion:

Unit 2 Cycle 11 Specific L* Criterion

Parameter Value
Minimum distance of SRE 2.07 inches
Maximum number of distinct degradation areas in a band 5
Maximum inclination angle within a single band 15 degrees
Maximum crack length 39 inches
Minimum distance of SRE from the bottom of the transition 1.45 inches
roll to the top of the indication




