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4.4.5,4 Acceptance Critecis
a. As used in this Specification:

) Lngggfg;;%nn means an exception to the dimensions, finish or
contour of a tube from that required by fabrication drawings or
specifications. fddy-current testing indications below 20% of

the nominal tube wall thickness, if detectable, way be con-
sigered as imperfections.

2. Dlﬂ:lﬂ%&lnn peans a service-induced cracking, wastage, wear or
genera corrosion occuring or either fnside or outt?de of a tube.

3. nggngdgd_lnh§ means a tube containing imperfections greater
than or equal to 20% of the nominal wall thickness caused by

degradation.

4. % Degradation means the percentage of the tube wall thickness
affected or removed by degradation. _

5. Defpct means an imperfection of such severity that it exceeds the
plugging limit. A tube containing a defect is defective.

6. ElnnnlnnT*iliL means the imperfection depth at or beyond which the
tube shall be removed from service and 1is equal to 40% of the

nominal tube wall thickness. Plugging 1imit d~es not apply to
) that portion of the tube that 1s not within th. pressure boundary
of the reactor coolant system (tube end up to the start of the
tube-to-tubesheet weld). This definition does not apply to tube
support plate intersections {f the voltage-based repair criterda r&%le
are being applied. Refer to 4.4.5.4.3.1 for the repair 1imit
applicable to these intersections.

7. \Unservicesble describes the condition of a tube {f 1t leaks or
contains a defect large enough to affect its structural
integrity in the event of an Operati Basis Earthquake, a

loss-of-coolant accident, or a steam {ne or feedwater itn.
break as specified in 4.6.5.3.c, above.

R193

8. Tube Inspection means an inspection of the steam genarator tube
from the point of entry (hot leg sice) completely around the
U-bend to the top support of the co'd leg.

9. ;;g;g:xi;g_ln;gggsjgn means a tube inspection of the full
ength of each tube in each steam generator performed by eddy
current technigues prior to service astablish a baseline con-
dition of the tubing. This inspection shall be performed prior
to initia) POWER OP RATION using the equipment and techniques
expected to be used during subsequent inservice inspections.

10, 1ypg,5g??gxx_zlj;g_zlnggjng_Limii {s used for the disposition
of an alley 600 steam generator tube for continued service that
{s exparisn-ing predominately axially oriented outside diameter

218

& ) stress corrosion crg;king confined within the
- 71533153123534~ch0ng04uso-&h4s49a90~a¢;iipplicable i;fi;clc & operation-eniy 1
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REACTOR COOLANT SYSTEM

S NC Continue

thickness of the tube support plates. At tube support plate
inter <ctions, the plugging (repair) limit is based on

:a}nta1n1ng steam generator tube serviceability as described
elow:

a. Steam generator tubes, whose degradation 1§ attributed to
outside diameter stress corrosion cracking within the
bounds of the tube support plate with bob in voltages less
than or egual to the lower voltage repair 1imit (Note 1),
will be allowed to remain in service.

b. Steam generator tubes, whose degradation is attributed to
outside diameter stress corrosfon cracking within the
bounds of the tube support plate with a bobbin voltage
greater than the Jower voltage repair limit (Note 1), will
gelrapa1rnd or plugged, except as noted in 4.4.5.4.2.10.¢

e “l

¢, Steam generator tubes, with 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 the lower voltage
repair 1imit (Note 1), but less than or equal to upper
voltage repair 1limit (Note 2), may remain in service if a
rotating pancake coil inspection does not detect
degradatlon. Steas generator tubes, with indications of
outside diameter stress corrosion-cracking degradation
with & bobbin coil voltage greater than the uppsr voltage
repair 1imit (Note 2) will be plugged or repaired.

d. Not applicable to SON.

e. If an unscheduled mid-cycle inspection is performed, the
following mid-cycle repair 1imits apply instead of the limits
jdentified in 4.4,5.4.2.10.2, 4,4.5.4.2.10.D, and 4.4.5.4.3.10.c.

The mid-cycle repair 1imits are determined from the following equations:

V.
Vi ™ =

(CL-AD

* ND
1.0+NDE+Gr oL

: CL-A
'ﬂnau"Ganu‘(viuc’vhn)s'jfzflz
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L T ntinue
where:

Vo - upper voltage repair limit qng

Vo « lower voltage repair limit

Yo « mid-cycle upper voltage repair 1imit based on time
into cycle

Vug, = mid-cycle lower voltage repair 1imit based on
Yam 4nd time into cycle

At e length of cime since last scheduled inspection
during which ¥, and ¥V, were implamented

cL « cycle length (the time between two scheduled steam
generator inspections)

L « structural 1imit voitage

Gr « average growth rate per cycle length

NDE « §5-percent cumulative probability allowance for

nondestructive examination uncertainty (1.e., 2
value of 20-percent has been approved by NRC

Implementation of these mid-cycle repair Timits should follow the same
approach as in TS 4.4.5.4.2.10.4, 4.4.5.4,2,10.b, and 4.4,.5.4.2.10.¢.

Note 1: The lower voltage repair 1imit is 1.0 volt for 3/4-inch diameter tubing
or 2.0 volts for 7/8-inck diameter cubing.

Note 2: The upper voitage repair 1imit is calculated according to the methodology
in GL 95-05 as S:gp\.llnt.d. Vg, Way differ at :he TSPs and flow
distribution baffle.

i —

respi o et operetiononty.
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b. The steam generator shall be determined OPERABLE after completing
the corresponding actions (plug a1l tubes exceeding the plugaing
}1:{t :"2 ;11 tubes containing through-wall cracks) resuired by

able 4.4-2.

4.4.5.5 Reports

a. Followiry each inservice inspection of steam generator tubes, the
number of tubes pluesed in each steam generator shall be reported
to the Commission witain 15 days.

b. The complete results of the steam gene: cor tube inservice
inspection shall be submitted to the Commission in a Special Report
pursuant to Specitication 6.9.2 within 12 months following
completion of the inspecticn. This Special Report shall include:

1. Number and excint of tubes inspected.
2. Location and percent o wall-thickness penetration for each
indication of an imperfuction.

3. ldentification of tubes plugged.

¢. Results of steam gnnorutor tube inspections whici fall into R40
Category C-3 shall be reported pursuant to Spacitication 6.6.1 \
prior to resumption of plant operation. The written followup of
this report shall provide a description of investigations conducted
to determine cause of the tube degradation ar” corrective measures
taken to prevent recurrence.

d. For implementation of the voltage-based repsir criteria to tube
support plate intersections, notify the staéi nrior to returning R218
the steam generators to service should any of the following

conditions arise:

1. If estimated leakage based on *he projected end-of-cycle
(or {f not practical using the ictual measured end-of-
cycle) voltage distribution excieds the leak 1imit
(determined from the l4icensing tasis gocs calculation for
the postulated main steam 1ine b-eak) for the text
operating cycle.

2. If circumferential crack-11ke indications are deteted at
the tube support plate intersections.

3. If indications are {dentified that extand beyond the
confines of the tube support plate.

4. 1f indications are {dentified at the tube support plate
elevations that are attributable sto primary water stress
corrosion cracking.

5, If the calculated conditional burst probability based on
the projected end-of-cycle (or 1f not practical, using the
actual Poasured end-of-cycle) voltage distribution exceeds

1 x 107%, notify the NRC and provide an assessment of the
safety significance of the occurrence.

( STRETRATERL - chenges-to-this-page are applicable to Cycte-8-operation onty.
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REACTOR COOLANT SYSTEM
QPERATIONAL LEAKAGE

3.4.6.2 Reactor Coclant System leakage shall be 1imited to:

b.

0ex -

No PRESSURE BOUNDARY LEAKAGE,
1 GPM UNIDENTIFIED LEAKAGE, « .
“toti¥“ﬁf%ﬂif!~%"i!&0ﬂ“'1~1€I¥i9e'%hfﬂlih 2}l steam generators-

“cnd~§00~|i4$0nsw,av~dayn%hvouqh

150 gallons per day of primary-to-secondary leakage through any oné b%
cteam generator, 'R218

10 GPM IDENTIFIED LEAKAGE from thu Reactor Coolant System, an@

40 GPM CONTROLLED LEAKAGE at a Reacior Coolant System
pressure of 2235 £+ 20 psig.

1 GPM Teakage at & Reactor Coolant System pressure of 2235 & 20 psig
;r;? aqy‘ktactor Coolant System Pressure Isolation Valve specified in |RIE
‘e&-'-

APPLICABILITY: MODES 1, 2, 3 and ¢4

ACTION:

a.

With any PRESSURE BOUNDARY LEAKAGE, be in at least HOT STANDBY
within 6 hours and in COLD SHUTDOWN within the following 30 hours.
- .

With any Reactor Coolant System leakage greater than an{ one of the
above 1imits, excluding PRESSURE BO Y LEAKAGE, and leakage from
Reactor Coolant System Pressure Isolation Valves, reduce the leakage
rate to within limits within 4 hours or be in at least HOT STANDBY
;stnin the next 6 hours and in Z0LD SHUTDOWK within the following

ours.

With any Reactor Coolant System pressure Isolation Valve leakage
greater than the apove 1imit, isolate the high pressure portion of
the affected system from the low pressure portion within 4 hours by
use of at least two closed manual or deactivated automatic valves,
or be in at least HOT STANDBY within the next 6 hours and in coLD
SHUTDOWN within the following 30 hours.

Wit #

4.4,6.2.1

each of the }bove 1imits by:

Reactor Coolant System Jeakages shall be demonstrated to be within ‘Rlﬁ

A ————
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REACTOR COOLANT SYSTEM
M_

The plant 1s expected to be operated in a manner such that the sacondary
coolant will be maintained within those chemistry 1imits found to result in

negligible corrosion of the steam generator tubes

.

If the secondary coolant

chemistry is not maintained within these 1imits, localized corrosion may

1ikely result in stress corrosion cracking. The extent of cracking during

plant operation would be 1imited by the limitation of steam generator tube

leakage between the primary coolant system and the secondary coolant system
(primary-to-secondary leakage = 150 gallons per day per steam generator). txg
Cracks hav1ng1a primary-to-secondary leakage less than this 1imit during 218

operation wi

have an adequate margin of safety to withstand the 1oads imposed

that primary~to-secondary leakage of 150 gallons per day per steam generator
can readily be detected by radiation monitors of steam generator blowdown or

during normal operation and by postulatad accidents. Sequoyah has demonstrated F
218

condenser off-gas. Leakage in excess of this limit will require plant shutdown
aid an unscheduled inspection, during which the leaking tubes will be 1ocated

and plugged.

The voltage~based repair limits of SR 4.4.5 implement the guidance in 6L @18

95-05 and ire applicable only to Westinghouse-des
with outsice diameter stress corrosion cracking (

tube support plate intersections. The voltage-based repair 1imits are not
applicabie to other forms of 5/G tube degradation nor are they applicable to
00SCC that occurs at other locations within the $/6. Addiiionally, the repair
criteria apply only to indications where the degradation mechanism is
dominantly axial ODSCC with no significlnt cracks sxtending outside the

efer te 6L 95-05 for additional description

thickness of the support plite.
of the degradation morphology.

Implementation of SR 4.4.5 requires a derivation of the voltage structural
1imit from the burst versus voltage empirical correlation and then the
subsequent derivation of the voltage repair 1imit from the structural limit

(which 1s then implemented by this surveillance).

The voltage structural limit s the voltage from the burst pressure/bobbin
voltage correlation, at the 85 percent prediction interval curve reduced to
account for the lower 95/95 percent tolerance bound for tubing material

roperties at 650°F (1.s., the 95 percent LTL curve). The voltage structural
qi-it must be adjusted downward to account for potential flaw growth during an
operating interval and to account for NDE uncertainty. The upper voltage
?I1t; Yu., is determined from the structural voltage limit by applying

repair 1
the following equation:

o8

V_L-V“-V.-V..

where V. represents the allowance for flaw growth between inspections and ¥
represents the allowance for potential sources of error in the measurement o
the bobbin coil voltage. Further discussion of the assumptions necessary t<
determine the voltage repair limit are discussed in GL 95-05.

s

SEQUOYAH - UNIT 1 B 3/4 &3

( 3The TRaTERTEd changes to-this page are appiiceble to Cycle8-operation ondy.

ned steam generators (5/6s)
SCC) Tocated at the tube-to-
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REACTOR COOLANT. SYSTEM
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The mid-cycle equation of SR 4.4.5.4.2.10.e should only be used during
unplanned inspection in which eddy current data is acquired for indications at
the tube support plates.

SR 4.4.5.5 implements several reporting requirements recommended by GL 95-
05 for situations which NRC wants to be notified prior to returning the 5/6s to
corvice. For SR 4.4.5.5.d, Items 3 and 4, indications are applicable only
where alternate p\uggin? criteria 1s being applied. For the purposes of this
reporting requirement, leakage and conditional burst probability can be
caleulated based on the as-found voltage distribution rather than the projected
end-of-cycle voltago distribution (refer to GL 95-05 for more information) when
it 1s not practical to complete these caleulations using the projected EOC
voltage distributions prior to returning the S/Gs to service. Note that if
leakage and conditional burst probability were calculated using the measured
EOC voltage distribution for the purposes of addressing Gl Sections 6.x.1 and
6.a.3 reporting criteria, then the results of the projected EOC voltage
distribution should be provided per GL Section 6.b(c) criteria.

Wastage-type defects are unlikely with proper chemistry treatment of the
secondary coolant. However, even if a defect should develop in service, it
will be found during scheduled inservice steam generator tube examinations.
Plugging will be required for all tubes with imperfections gxceeding the repair
iimit defined in Surveillance Requirement 4.4.5.4.3. The portion of the tube
that the plugging 1imit does not apply to is the portion of the tube that is
not within the RCS pressure boundary (tube end up to the start of the tube-to-
tubesheet weld). The tube end to tube-to-tubesheet weld portion of the tube R
does not affect structural integrity of the steam generator tubes and therefore
indications found in this portion of the tube will be excluded fros the Result
and Action Reguired for tube {nspections. It is expected that any indications
that extend from this region will be detected during the scheduled tube
inspections. Steam generator tube inspections of operating plants have
demonstrated the capability to rel1ably detect degradation that has penetrated
20% of the original tube wall thickness.

Tubes experiencing outside diameter stress corrosion cracking within the
}hic:n:ss o; the tube support plate are plugged or repaired by the criteria of
4.5.4.2.10,

Whenever the results of any steam generator tubing inservice inspection
fal) into Category C-3, these results will be promptiy reported to the

<@g%18

Commission pursuant to Specification 6.6.1 prior to resumption of plant opara- ‘Rao

tion. Such cases will be considered by the Commission on & case-by-case basis
and may result in a requirement for analysis, laboratory examinations, tests,
additional eddy-current inspection, and revision of the Technical Specifications,

if necessary.

TR TREERTR- changesto-this-sege-are-p esble to Gyche-d operation o thon-ontye

B,
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BEACTOR COOLANT SYSTEM
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i/4.4.6 REACTOR COOLANT SYSTEM LEAKAGE
3/4.4.6.1 LEAKAGE DFTECTION SYSTEMS

| The RCS leakace detection systems required by this specification are
rovided to monitor and detect leakage from the Reactor Coolant Pressure
undary. These detection systems are consistent with the recosmendations of
Regulatory Guide 1.45, “Reactor Coolant Pressure Boundary Leakage Detection
Systems,” May 1973.

3/4.4.6.2 OQPERATIONAL LEAKAGE

Industry experience has shown that while a 1imited amount of leakage is
expected from the RCS, the unidentified portion of this leakage can be reduced to
a threshold value of Jess than 1 GPM. This threshold value is sufficiently Tow
to ensure early detection of additional leakage.

The surveillance requirements for RCS Pressure Isolation Valves provide
added assurances of valve integrity thereby reducing the probability of gross
valve failure and consequent intersystem LOCA. Leakage from the RCS isolation
::1::: is IDENTIFIED LEAKAGE and will be considered as a portion of the allowed

m .

The 10 GPM IDENTIFIED LEAKAGE limitation provides allowance for a limited
” amount of 1eakag¢ from known sources whose presence will not interfere with the
) detection of UNIDENTIFIED LEAKAGE by the leakage detection systems.

The CONTROLLED LEAKAGE limitation restricts operation when the total flow
supplied to the reactor coolant pump seals exceeds 40 GPM with the nodu1at1n?
valve in the supply line fully open at a nominal RCS pressure of 2235 psig. This
Timitation ensures that in the event of a LOCA, the safety injection flow will
not be less than assumed in the accident analyses.

The total steam generator tube leakage 1imit of 600 gallons per da{ for all qgls
steam generators and 150 gallons per day for any one steam generator will

minimize the potential for a significant leakage event during steam line bresk.
Based on the NDE uncertainties, bobbin cofl voltage distribution and crack growth
rate from the previous inspection, the expected leak rate following a steam line
rupture 15 1imited to below 3.7 gpm in the faulted Toop, which will Timit the
calculated offsite doses to within 10 percent of the 10 CFR 100 guidelines. If
the projected end of cycle distribution of crack indications results in primary~
to-secondary leakage greater than 3.7 gpm in the faulted loop during a postulated
steam 1ine break event, additional tubes must be removed from service in order to
reduce the postulated primary-to-secondary steam 1ine break leakage to below

3.7 gpm.

PRESSURE BOUNDARY LEAKAGE of any magnitude is unacceptable since 1t may
be indicative of an impending gross failure of the pressure boundary. Therefore,
the presence of any PRESSURE BOUNDARY LEAKAGE requires the unit to be promptly
placed in COLD SHUTDOWN.

B S e g

(FTe-ThaTeated changes-to-thispage-are spplicabie to Cycled operationoniy. >
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REACTOR COOLANT SYSTEM
SURVEILLANCE REQUIREMENTS (Continued)

W All nonplugged tubes that previously had detectable wall pene-
trations (greater than 20%).

2. Tubes in those areas where experience has indicated potential
problems.
3. A tube inspection (pursuant to Specification 4.4.5.4.a.8) shall

be performed on each selected tube. If any selected tube does
not permit the passage of the eddy current probe for a tube
inspection, this shall be recorded and an adjacent tube shall be
selected and subjected to a tube inspection.

4. Indications left in service as a result of application of the
tube support plate voltage-based repair criteria shall be
inspected by bobbin coil probe during all future refueling
outages.

e, The tubes selected as the second and third samples (if required by
Table 4.4-2) during each inservice inspection may be subjected to a
partial tube inspection provided:

1. The tubes selected for these samples include the tubes from
those areas of the tube sheet array where tubes with
imperfections were previously found.

2. The inspections include those poftions of the tubes where
imperfections were previously found.

) Note: Tube degradation identified in the portion of the tube that
is not a reactor coolant pressure boundary (tube end up to
the start of the tube-to-tubesheet weld) is excluded from
the Result and Action Reqguired in Table 4.4-2.

d. Implementation ot the steam generator tube/tube support plate repair
criteria reqguires a 100 percent bobbin coil inspection for hot-leg
and cold-leg tube support plate intersections down to the lowest
ceold-leg tube support plate with known outside diameter stress
corrosion cracking (ODSCC) indications. The determination of the
lowest cold-leg tube support plate intersections having ODSCC
indications shall be based on the performamnce of at least a 20
percent random sampling of tubes inspected over their full length.

The results of each sample inspection shall be classified into one of the
following three categories:

Category inspection Results
c-1 Less than 5% of the total tubes inspected are

degraded tubes and none of the inspected tubes
are defective.

MAN-"---—"——- e e e —_~‘\\
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REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

4.4.5.4  Acceptance Criteria

a. As used in this Specification:

i

10.

Imperfection means an exception to the dimensions, finish or
contour of a tube from that required by fabrication drawings or
specifications. Eddy-current testing indications below 20% of
the nominal tube wall thickness, if detectable, may be con-
sidered as imperfections.

Degradation means a service-induced cracking, wastage, wear or
general corrosion occurring on either inside or outside of a
tube.

Degraded Tube means a tube containing imperfections greater than
or equal to 20% of the nominal wall thickness caused by
degradation.

means the percentage of the tube wall thickness
affected or removed by degradation.

Defect means an imperfection of such severity that it exceeds
the plugging limit. A tube containing a defect is defective.

Plugging Limit means the imperfection depth at or beyond which

the tube shall be removed from service and is equal to 40% of

the nominal tube wall thickness. Plugging limit does not apply

to that pertion of the tube that is not within the pressure R1B1
boundary of the reactor coolant system (tube end up to the start

of the tube-to-tubesheet weld). This definition does not apply

to tube support plate intersections if the voltage-based repair R211
criteria are being applied. Refer to 4.4.5.4.a.10 for the

repair limit applicable to these intersections.

Unserviceable describes the condition of a tube 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 4.4.5.3.¢c, above.

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 :5ld leg.

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

is used for the disposition of
an alloy 600 steam generator tube for continued service that is 211
experiencing predominately axially oriented outside diameter
stress corrosion cracking confined within the thickness of the

B S S o -
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REACTOR COOLANT SYSTEM
SURVEILLANCE REQUIREMENTS (Continued)

tube support plates. At tube support plate intersections, the
plugging (repair) limit is based on maintaining steam generator
tube serviceability as described below:

Steam generator tubes, whose degradation is attributed to
outside diameter stress corrosion cracking within the
bounds of the tvbe support plate with bobbin voltages less
than or equal to the lower voltage repair limit (Note 1),
will be allowed to remain in service.

Steam generator tubes, whose degradation is attributed to
outside diameter stress corrosion cracking within the
bounds cf the tube support plate with a bobbin voltage
greater than the lower voltage repair limit (Note 1), will
be repaired or plugged, except as noted in 4.4.5.4.a.10.c
below.

Steam generator tubes, with 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 the lower voltage
vepair limit (Note 1), but less than or equal to upper
valtage repair limit (Note 2), may remain in service if a
rot.ating pancake coil inspection does not detect
degradation. Steam generator tubes, with indications of
outside diameter stress corrosion-cracking degradation with
a bobbin coil voltage greater than the upper voltage repair
limit (Note 2) will be plugged or repaired.

Not applicable to SQN.

1f an unscheduled mid-cycle inspection is performed, the
following mid-cycle repair limits apply instead of the
limits identified in 4.4.5.4.a.10.a, 4.4.5.4.2.10.b, and
4.4.5.4.a.10.c.

The mid-cycle repair limits are determined from the following eguations:

Ve
Viows. (CL-at)
1.0 + NDE + GI——CI,—
Vieazr * Vaoe = (Vo = vhu).isz;:_ﬁfl

CL

—*"“"—'———‘”——"\\

&
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REACTOR COOLANT SYSTEM
SURVEILLANCE REQUIREMENTS (Continued)

e
where:
R211
Vurt = upper voltage repair limit
Viar = lower voltage repair limit
Vmurt = mid-cycle upper voltage repair limit based on time
into cycle
VLgL = mid-cycle lower voltage repair limit based on Vyum and
time into cycle
At = length of time since last scheduled inspection during
which Vi, and V,, were implemented
CL = cycle length (the time between two scheduled steam
generator inspections)
Vs = 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 NRC)
Implementation of these mid-cycle repair limits should follow the same approach
as in TS 4.4.5.4.a.10.a, 4.4.5.4.2.10.b, and 4.4.5.4.a.10.c.
Note 1: The lower voltage repair limit is 1.0 volt for 3/4-inch diameter
tubing or 2.0 volts for 7/8-inch diameter tubing.
Note 2: The upper voltage repair limit is calculated according to the
methodology in GL 90-05 as supplemented. Vyp, may differ at the TSPs
and flow distribution baffle.

b. The steam generator shall be determined OPERABLE after completing the
corresponding actions (plug all tubes exceeding the plugging limit
and all tubes containing through-wall cracks) required by
Table 4.4-2.

4.4.8.5 Reports

a. Following each inservice inspection of steam generator tubes, the
number of tubes plugged in each steam generator shall be reported to
the Commission within 15 days.

b. The complete results of the steam generator tube 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:

I Number and extent of tubes inspected.

M |%u
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SURVEILLANCE REQUIREMENTS (Continued)

2. Location and percent of wall-thickness penetration for each
indication of an imperfection.
3. Identification of tubes plugged.
B Results of steam generator tube inspections which fall into Category

C-3 shall be reported pursuant to Specification 6.6.1 prior to
resumption of plant operation. The written followup of this report
shall provide a description of investigations conducted to determine
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 generators to service should any of the following conditions
arise:

WS 1f estimated leakage based on the projected end-of-cycle (or if
not practical using the actual measured end-of-cycle) voltage
distribution exceeds the leak limit (determined from the
licensing basis dose calculation for the postulated main steam
line break) for the next operating cycle.

- 1f circumferential crack-like indications are detected at the
tube support plate intersections.

3. 1f indications are identified that extend beyond the confines of
the tube support plate.

4. 1f indications are identified at the tube support plate
elevations that are attributable to primary water stress
corrosion cracking.

5. If the calculated conditional burst probability based on the
projected end-of-cycle (or 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 safety
significance of the occurrence.
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REACTOR COOLANT SYSTEM
OPERATIONAL LEAKAGE

LIMITING CONDITION FOR OPERATION

3.4.6.2 Reactor Coolant System leakage shall be limited to:
a. No PRESSURE BOUNDARY LEAKAGE,
b. 1 GPM UNIDENTIFIED LEAKAGE,
~ov-——4—GPM—Gos.4—piinan9—Go-oocoadaEy—loahago—6hrough—o%&—oeeom—gene*.&oeo—
and-500-galions per Gay through any one steam Generatery

G&L 150 gallons per day of primary-to-secondary leakage through any one FD
steam generator, R211

d. 10 GPM IDENTIFIED LEAKAGE from the Reactor Coolant System, and

e. 40 GPM CONTROLLED LEAKAGE at a Reactor Coolant System pressure of
2235 & 20 psig.

g 1 GPM leakage at a Reactor Coolant System pressure of 2235 i 20 peig
from any Reactor Coolant System Pressure Isolation Valve specified in
Table 3.4-1.
APPLICABILITY: MODES 1, 2, 3 and 4
ACTION:

a. With any PRESSURE BOUNDARY LEAKAGE, be in at least HOT STANDBY within
6 hours and in COLD SHUTDOWN within the following 30 hours.

b. With any Reactor Coolant System leakage greater than any one of the
above limits, excluding PRESSURE BOUNDARY LEAKAGE, and leakage from
Reactor Coolant System Pressure Isclation Valves, reduce the leakage
rate to within limits within 4 hours or be in at least HOT STANDBY
within the next 6 hours and in COLD SHUTDOWN within the following
30 hours.

€. With any Reactor Coclant System Pressure Isolation Valve leakage
greater than the above limit, isclate the high pressure portion of
the affected system from the low pressure portion within 4 hours by
use of at least two closed manual or deactivated automatic valves, or
be in at least HOT STANDBY within the next 6 hours and in COLD
SHUTDOWN within the following 30 hours.

SURVEILLANCE REQUIREMENTS
4.4.6.2.1 Reactor Coolant System leakages shall be demonstrated to be within
each of the above limits by:

( ‘ ' | | ‘:\) fr%n
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3/4.4.5 STEAM GENERATORS

The Surveillance Reguirements for inspection of the steam generator tubes
ensure that the structural integrity of this portion of the RCS will be
maintained. The program for inservice inspection of steam generator tubes is
based on a modification of Regulatory Guide 1.83, Revision 1. Inservice
inspection of steam generator tubing is essential in order to maintain
surveillance of the conditions of the tubes in the event that there is evidence
of mechanical damage or progressive degradation due to design, manufacturing
errors, or inservice conditions that lead to corrosion. Inservice inspection
of steam generator tubing also provides a means of characterizing the nature
and cause of any tube degradation so that corrective measures can be taken.

The plant is expected to be operated in a manner such that the secondary
coolant will be maintained within those chemistry limits found to result in
negligible corrosion of the steam generator tubes. If the secondary coolant
chemistry is not maintained within these limits, localized corrosion may likely
result in stress corrosion cracking. The extent of cracking during plant
operation would be limited by the limitation of steam generator tube leakage
between the primary coolant system and the secondary coclant system (primary-
to-secondary leakage = 150 gallons per day per steam generator). Cracks having
a primary-to-secondary leakage less than this limit during operation will have
an adegquate margin of safety to withstand the loads imposed during normal
operation and by postulated accidents. Sequoyah has demonstrated that primary-
to-secondary leakage of 150 gallons per day per steam generator can readily be
detected by radiation monitors of steam generator blowdown or condenser
off-gas. Leakage in excess of this limit will require plant shutdown and an
ugscheduled inspection, during which the leaking tubes will be located and
plugged.

The voltage-based repair limits of SR 4.4.5 implement the guidance in
GL 95-05 and are applicable only to Westinghouse-designed steam generators
(§/Gs) with outside diameter stress corrosion cracking (ODSCC) located at the
tube-to-tube support plate intersections. The voltage-based repair limits are
not applicable to other forms of S§/G tube degradation nor are they applicable
to ODSCC that occurs at other locations within the S/G. Additionally, the
repair criteria apply only to indications where the degradation mechanism is
dominantly axial ODSCC with no significant cracks extending outside the
thickness of the support plate. Refer to GL 95-05 for additional description
of the degradation morphology.

Implementation of SR 4.4.5 reqguires a derivation of the voltage
structural limit from the burst versus voltage empirical correlation and then
the subsequent derivation of the voltage repair limit from the structural limit
(which is then implemented by this surveillance).

The voltage structural limit is the voltage from the burst
pressure /bobbin voltage correlation, at the 95 percent prediction interval
curve reduced to account for the lower 95/95 percent tolerance bound for tubing
material properties at 650°F (i.e., the 95 percent LTL curve). The voltage
structural limit must be adjusted downward to account for potential flaw growth
during an operating interval and to account for NDE uncertainty. The upper
voltage repair limit; Vi, is determined from the structural voltage limit by
applying the following eguation:

Vire = Vs = Var = Vioe
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REACTOR COOLANT SYSTEM

BASES

where Vg represents the allowance for flaw growth between inspections and Vype
represents the allowance for potential sources of error in the measurement of
the bobbin coil veltage. Further discussion of the assumptions necessary to
determine the voltage repair limit are discussed in GL 95-05.

The mid-cycle equation of SR 4.4.5.4.a.10.e should only be used during
unplanned inspection in which eddy current data is acquired for indications at
the tube support plates.

SR 4.4.5.5 implements several reporting regquirements recommended by
GL 95-05 for situations which NRC wants to be notified prior tc returning the
§/Gs to service. For SR 4.4.5.5.d., Items 3 and 4, indications are applicable
only where alternate plugging criteria is being applied. For the purposes of
this reporting requirement, leakage and conditional burst probability can be
calculated based on the as-found voltage distribution rather than the projected
end-of-cycle voltage distribution (refer to GL 95-05 for more information) when
it is not practical to complete these calculations using the projected EOC
voltage distributions prior to returning the $/Gs to service. Note that if
leakage and conditional burst probability were calculated using the measured
EOC voltage distribution for the purposes of addressing GL Sections 6.a.l and
6.a.3 reporting criteria, then the results of the projected EOC voltage
distribution should be provided per GL Section 6.b(c) criteria.

Wastage-type defects are unlikely with proper chemistry treatment of the
secondary coolant. However, even if a defect should develop in service, it
will be found during scheduled inservice steam generator tube examinations.
Plugging will be required for all tubes with imperfections exceeding the repair
limit defined in Surveillance Reguirement 4.4.5.4.a. The portion of the tube
that the plugging limit does not apply to is the portion of the tube that is
not within the RCS pressure boundary (tube end up to the start of the tube-to-
tubesheet weld). The tube end to tube-to-tubesheet weld portion of the tube
does not affect structural integrity of the steam generator tubes and therefore
indications found imr this portion of the tube will be excluded from the Result
and Action Reguired for tube inspections. It is expected that any indications
that extend from this region will be detected during the scheduled tube
inspections. Steam generator tube inspections of operating plants have
demonstrated the capability to reliably detect degradation that has penetratecz
20% of the original tube wall thickness.

Tubes experiencing outside diameter stress corrosion cracking within the
thickness of the tube support plate are plugged or repaired by the criteria of
4.4.5.4.a.10.

Whenever the results of any steam generator tubing inservice inspection
fall into Category C-3, these results will be promptly reported to the
Commission pursuant to Specification 6.6.1 prior to resumption of plant
operation. Such cases will be considered by the Commission on a case-by-case
basie and may result in a requirement for analysis, laboratory examinations,
tests, additional eddy-current inspection, and revision of the Technical
Specifications, if necessary.

April 3, 1996
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REACTOR COOLANT SYSTEM

BASES

3/4.4.6 REACTOR COOLANT SYSTEM LEAKAGE
3/4.4.6.1 LEAKAGE DETECTION SYSTEMS

The RCS leakage detection systems required by this specification are
provided to monitor and detect leakage from the Reactor Coclant Pressure
Boundary. These detection systems are consistent with the recommendations of
Regulatory Guide 1.45, "Reactor Coolant Pressure Boundary Leakage Detection
Systems," May 1973.

3/4.4.6.2 OPERATIONAL LEAKAGE

Industry experience has shown that while a limited anount of leakage is
expected from the RCS, the unidentified portion of this leakage can be reduced
to a threshold value of less than 1 GPM. This threshold value is sufficiently
low to ensure early detection of additional leakage.

The surveillance reguirements for RCS Pressure Isclation Valves provide
added assurances of valve integrity thereby reducing the probability of gross
valve failure and conseguent intersystem LOCA. Leakage from the RCS isolation
valves is IDENTIFIED LEAKAGE and will be considered as a portion of the allowed
limit.

The 10 GPM IDENTIFIED LEAKAGE limitation provides allowance for a limited
a amount of leakage from known sources whose presence will not interfere with the
) detection of UNIDENTIFIED LEAKAGE by the leakage detection systems.

The CONTROLLED LEAKAGE limitation restricts operation when the total flow
supplied to the reactor coolant pump seals exceeds 40 GPM with the modulating
valve in the supply line fully open at a nominal RCS pressure of 2235 psig.
This limitation ensures that in the event of a LOCA, the safety injection flow
will not be less than assumed in the accident analyses.

The total steam generator tube leakage limit of 600 gallons per day for @D
all steam generators and 150 gallons per day for any one steam generator will R211
minimize the potential for a significant leakage event during steam line break.
Based on the NDE uncertainties, bobbin coil voltage distribution and crack
growth rate from the previous inspection, the expected leak rate following a
steam line rupture is limited to below 3.7 gpm in the faulted loop, which will
limit the calculated offsite doses to within 10 percent of the 10 CFR 100
guidelines. If the projected and cycle distribution of crack indications
results in primary-to-secondary leakage greater than 3.7 gpm in the faulted
loop during a postulated steam line break event, additional tubes must be
removed from service in order to reduce the postulated primary-to-secondary
steam line break leakage to below 3.7 gpm.

PRESSURE BOUNDARY LEAKAGE of any magnitude is unacceptable since it may
be indicative of an impending gross failure of the pressure boundary.
Therefore, the presence of any PRESSURE BOUNDARY LEAKAGE reqguires the unit to
be promptly placed in COLD SHUTDOWN.
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ENCLOSURE 2
PROPOSED TECHNICAL SPECIFICATION (TS) CHANGE
SEQUOYAH NUCLEAR PLANT (SQN) UNITS 1 AND 2
DOCKET NOS. 50-327 AND 50-328
(TVA-SQN-TS-96-05)
DESCRIPTION AND JUSTIFICATION FOR

TS AMENDMENT



ription of

TVA proposes to modify the Sequoyah Nuclear Plant (SQN) Units 1 and 2 technical
specifications (TSs) to remove cycle specific limitations associated with alternate
steam generator (S/G) tube plugging criteria. SQN TS 3/4.4.5, "Steam Generators,"
and the associated bases contain a footnote that states: "The indicated changes to
this page are applicable to Cycle 8 operation only." TVA's proposed change removes
this footnote from TS 3/4.4.5.

In addition, TS 3.4.6.2, "Operational Leakage," contains a similar footnote that states:
"Replacement of c¢. with cc. is applicable for Cycle 8 operation only.” TVA's
proposed change removes this foctnote from TS 3.4.6.2 and deletes TS Action
Requirement 3.4.6.2.c.

for Ch

TVA is proposing to change SQN TSs to remove existing footnotes that limit the
application of alternate tube plugging criteria (APC) to Cycle 8 operation only. The
Cycle 8 limitation was applied to SQN in 1995 pending resolution of two industry
issues associated with probe wear and probe variability. These issues have now been
resolved as documented in Nuclear Energy Institute (NEI) letters to NRC dated
January 23 and February 23, 1996. Accordingly, the Cycle 8 limitation is no longer
applicable to SQN, and the proposed TS change is needed to allow application of APC
beyond Cycle 8 operation.

ification for

The application of APC to SQN S/Gs was implemented under TS Change 95-15 for
Unit 1 and TS Change 95-23 for Unit 2.

In the safety evaluation report (SER) for TS Change 95-23, it was noted that probe
wear and probe variability were the issues that remained to be resolved before APC
could be applied to SQN S/Gs on a permanent basis. Specifically, in Section 2.3 of
the SER (Reference NRC letter to TVA dated April 3, 1996), a discussion of the NRC
staff position regarding probe wear and probe variability was provided. The following
is an excerpt from the SER:

"Since 1ssuance of GL 95-05, the staff has been working with industry through the
Nuclear Energy Institute (NEI) on the issues of probe wear and new probe variability as
they relate to sections 3.c.2 and 3.c.3 of Attachment 1 to GL 95-05. By two letters
dated January 23, 1996, NEI proposed ar: alternative to the probe wear criteria in

GL 95-05 and a methodology for implementing the + 10 percent probe variability
criteria. The staff approved the NEI's proposals subject to certain observations and
restrictions in a letter from Brian Sheron of NRC to Alex Marion of NEI, dated February
9, 1996. By a letter dated February 23, 1996, NE| addressed the staff’s observations
and restrictions and agreed to supply certain confirmatory information. The licensee,



in its letter dated March 4, 1996, committed to implement the alternative criteria on
probe wear and the industry methodology for limiting new probe variability as defined
in the NEI's letters dated January 23 and February 23, 1996. The licensee will ensure
that the confirmatory information related to new probe variability has been provided to
the staff prior to requesting permanent alternate plugging criteria for Sequoyah Units 1
and 2. The staff finds that the licensee's commitment is acceptable.”

TVA hes included the recommendations and methods from the NEI letters referenced
above into SQN's §/G Program. In addition, confirmatory information requested in the
SER has been provided to NRC in a NEI letter dated October 15, 1996 ( letter from
Alex Marion to Dr. Bryon W. Sheron entitled "Response to NRC Letter dated February
9, 1996, Regarding New Probe Variability Criteria”). Accordingly, based on the recent
resolution of these industry issues and the submittal of confirmatory information to
NRC, the actions needed to support TVA's amendment request have been completed
for permanent application of APC to SQN Units 1 and 2.

Enyi Evaluati

The proposed change does not involve an unreviewed environmental question because
operation of SQN Units 1 and 2 in accordance with this change would not:

1. Result in a significant increase in any adverse environmental impact previously
evaluated in the Final Environmental Statement (FES) as modified by NPC's
testimony to the Atomic Safety and Licensing Board, supplements to the FES,
environmental impact appraisals, or decisions of the Atomic Safety and Licensing
Board.

2. Result in a significant change in effluents or power levels.

3. Result in matters not previously reviewed in the licensing basis for SQN that may
have a significant environmental impact.




ENCLOSURE 3
PROPOSED TECHNICAL SPECIFICATION CHANGE
SEQUOYAH NUCLEAR PLANT (SQN) UNITS 1 AND 2
DOCKET NOS. 50-327 AND 50-328
(TVA-SQN-TS-96-05)

DETERMINATION OF NO SIGNIFICANT HAZARDS CONSIDERATION



Significant Hazards Evaluation

TVA has evaluated the proposed technical specification (TS) change and has
determined that it does not represent a significant hazards consideration based on
criteria established in 10 CFR 50.92(c). Operation of Sequoyah Nuclear Plant (SQN) in
accordance with the proposed amendment will not:

1.

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

The proposed TS change revises SON steam generator (S/G) Specification 3/4.4.5
to remove footnotes that limit the application of the alternate piugging criteria
(APC) to Cycle 8 operation only. In addition, SON TS 3.4.6.2, "Operational
Leakage,” contains a similar footnote that limits application of S/G APC to Cycle 8
operation only. The removal of these footnotes allows TVA to apply APC to SQN
S/Gs beyond Cycle 8 operation. TVA's proposed change is based on resolution
of the industry issues concerning probe wear and probe variability. APC was
applied to the SQN S/Gs during the Cycle 7 refueling outages for Units 1 and 2.

The proposed changes provide TS requirements that are consistent with the
guidance of NRC GL 95-05. This change does not involve a physical modification
to the plant or affect any setpoints. Accordingly, the proposed changes do not
involve an increase in the probability or consequences of an accident previously
evaluated.

Create the possibility of a new or different kind of accident from any previously
analyzed.

The proposed changes provide TS requirements for SON S/Gs that are consistent
with the guidance provided in GL 95-05. No new event initiator has been
created, nor has any hardware been changed. This change does not involve a
physical change to SQN S/Gs or any other system. Therefore, the proposed
change will not create the possibility of a new or different kind of accident from
any previously analyzed.

Involve a significant reduction in a margin of safety.

TVA's proposed change allows application of APC for SON S/Gs to extend
beyond Cycle 8 uperation. This change continues to provide requirements that
maintain structural integrity of SON S/G tubes during normal operating, transient,
and postulated accident conditions. This change does not involve @ setpoint
change or physical modification to the plant. Accordingly, the margin of safety
has not been reduced.



ENCLOSURE 4
PROPOSED TECHNICAL SPECIFICATION (TS) CHANGE
SEQUOYAH NUCLEAR PLANT (SQN) UNITS 1 AND 2
DOCKET NOS. 50-327 AND 50-328
(TVA-SQN-TS-96-05)

REVISED TS PAGES



REACTOR COCLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

==

4.4.5.4 Acceptance Criteria

a. As used in this Specification:

0

10.

SEQUOYAH - UNIT 1

Imperfection means an exception to the dimensions, finish or
contour of a tube from that required by fabrication drawings
or specifications. Eddy-current testing indications below
20% of the nominal tube wall thickness, if detectable, may
be considered as imperfections.

Degradation means a service-induced cracking, wastage, wear
or general corrosion occuring or either inside or outside of
a tube.

means a tube containing imperfections greater
than or equal to 20% of the nominal wall thickness caused by
degradation.

means the percentage of the tube wall thickness
affected or removed by degradatiocn.

Defect means an imperfection of such severity that it exceeds
the plugging limit. A tube containing a defect is defective.

Plugging Limit means the imperfection depth at or beyond
which the tube shall be removed from service and is equal to
40% of the nominal tube wall thickness. Plugging limit does
not apply to that portion of the tube that is not within the
pressure boundary of the reactor coolant system (tube end up
to the start of the tube-to-tubesheet weld). This definition
does not apply to tube support plate intersections if the
voltage-based repair criteria are being applied. Refer to
4.4.5.4.a.10 for the repair limit applicable to these
intersections.

Unserviceable describes the condition of a tube 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 4.4.5.3.c, above.

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.

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

. Plugging Limit is used for the disposition

of an alloy 600 steam generator tube for continued service
that is experiencing predominately axially oriented outside
diameter stress corrosion cracking confined within the

3/4 4-9 Amendment No. 189, 214,
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REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

——
—

thickness of the tube support plates. At tube support plate
intersections, the plugging (repair) limit is based on

maintaining steam generator tube serviceability as described
below:

Steam generator tubes, whose degradation is attributed
to outside 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 (Note 1), will be allowed to remain in service.

Steam generator tubes, whose degradation is attributed
to outside diameter stress corrosion cracking within
the bounds of the tube support plate with a bobbin
voltage greater than the lower voltage repair limit
(Note 1), will be repaired or plugged, except as noted
in 4.4.5.4.a.10.c below.

Steam generator tubes, with indications of potential
degradation attributed to outside diameter stress
corrosion-cracking within the bounds of the tube
support plate with a bobbin vecltage greater than the
lower voltage repair limit (Note 1), but less than or
equal to upper voltage repair limit (Note 2), may
remain in service if a rotating pancake coil inspection
does not detect degradation. Steam generator tubes,
with indications of outside diameter stress corrosion-
cracking degradation with a bobbin coil voltage greater
than the upper voltage repair limit (Note 2) will be
plugged or repaired.

Not applicable to SQN.

If an unscheduled mid-cycle inspection is performed,
the following mid-cycle repair limits apply instead of
the limits identified in 4.4.5.4.a.10.a,
4.4.5.4.4.10.b, and 4.4.5.4.a.10.c.

The mid-cycle repair limits are determined from the following equations:

SEQUOYAH - UNIT 1

v _ Vi
2 TCL-EE)
1. 0+NDE +GY -~
(CL-At)
Ve =Vvore = (Vure = Vi)
3/4 4-9a Amendment No. 189, 214,




REACTOR COOLANT SYSTEM
SURVEILLANCE REQUIREMENTS (Continued)

Vgt = upper voltage repair limit

Via = lower voltage repair limit

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

VMLRL = mid-cycle lower voltage repair limit based on
Vmure @nd time into cycle

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

CL = cycle length (the time between two scheduled
steam generator inspections)

Vs = 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 NRC)

Implementation of these mid-cycle repair limits should follow the same approach
as in TS 4.4.5.4.a.10.a, 4.4.5.4.a.10.b, and 4.4.5.4.a.10.c.

Note 1: The lower voltage repair limit is 1.0 volt for 3/4-inch diameter
tubing or 2.0 volts for 7/8-inch diameter tubing.

Note 2: The upper voltage repair limit is calculated according to the

methodology in GL 90-05 as supplemented. V. may differ at the
TSPs and flow distribution baffle.

SEQUOYAH - UNIT 1 3/4 4-9b Amendment No, 189, 214




REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

b.

4.4.5.5

The steam generator chall be determined OPERABLE after completing
the corresponding actions (plug all tubes exceeding the plugging
limit and all tubes containing through-wall cracks) required by
Table 4.4-2.

Reports

Following each inservice inspection of steam generator tubes, the
number of tubes plugged in each steam generator shall be reported
to the Commission within 15 days.

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

- 1 Number and extent of tubes inspected.

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

3. Identification of tubes plugged.

Results of steam generator tube inspections which fall into
Category C-3 shall be reported pursuant to Specification 6.6.1
prior to resumption of plant operation. The written followup of
this report shall provide a description of investigations conducted
to determine cause of the tube degradation and coirective measures
taken to prevent recurrence.

For implementation of the voltags-based repair criteria to tube
support plate intersections, notify the staff prior to returning
the steam generators to service should any of the following
conditions arise:

B If estimated leakage based on the projected end-of-cycle (or
if not practical using the actual measured end-of-cycie)
voltage distribution exceeds the leak limit (determined from
the licensing basis dose calculation for the postulated main
steam line break) for the next operating cycle.

3. 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.

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

5. If the calculated conditional burst probability based on the
projected end-of-cycle (or if nct practical, using the actual
measured end-of-cycle) voltage distribution exceeds 1 X 107,
notify the NRC and provide an assessment of the safety
significance of the occurrence.

SEQUOYAH - UNIT 1 3/4 4-10 Amendment No. 36, 214,
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QEPERATIONAL LERKAGE
LIMITING CONDITION FOR OPERATION
SR e TS = _ ST

3.4.6.2 Rea‘tor Coolant System leakage shall be limited to:

No PRESSURE sOUNDARY LEAKAGE,
1 GPM UNIDENTIFIED LEAKAGE,

150 gallons per day of primary-to-cecondary leakage through any one
steam generator,

10 GPM IDENTIFIED LEAKAGE from the Reactor Coclant System, and

40 GPM CONTROLLED LEAKAGE at a Reactor Coolant System
pressure of 2235 &+ 20 psig.

1 GPM leakage at a Reactor Coolant System pressure of 2235 i 20 psig
from any Reactor Coclant System Pressure Isolation Valve specified in
Table 3.4-1.

APPLICABILITY: MODES 1, 2, 3 and 4

ACTION:

With any PRESSURE BOUNDARY LEAKAGE, be in at least HOT STANDBY within
6 hours and in COLD SHUTDOWN within the following 30 hours.

With any Reactor Coclant System leakage greater than any one of the
above limits, excluding PRESSURE BOUNDARY LEAKAGE, and leakage from
Reactor Coolant System Pressure Isolation Valves, reduce the leakage
rate to within limits within 4 hours or be in at least HOT STANDBY
within the next 6 hours and in COLD SHUTDOWN within the following 30
hours.

With any Reactor Coolant System Pressure Isclation Valve leakage
greater than the above limit, isoclate the high pressure portion of
the affected system from the low pressure portion within 4 hours by
use of at least two closed manual or deactivated automatic valves, or
be in at least HOT STANDBY within the next 6 hours and in COLD
SHUTDOWN within the following 30 hours.

SURVEILLANCE REQUIREMENTS

$.4,0.8,3

Reactor Coolant System leakages shall be demonstrated to be within

each of the above limits by:

SEQUOYAM -
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The plant is expected to be operated in a manner such that the secondary
coolant will be maintained within those chemistry limits found to result in
negligible corrosion cf the steam generator tubes. If the secondary coclant
chemistry is not maintained within these limits, localized corrosion may likely
result in stress corrosion cracking. The extent of cracking during plant
operation would be limited by the limitation of steam generator tube leakage
between the primary coclant system and the secondary coolant system (primary-
to-secondary leakage = 150 gallons per day per steam generator). Cracks having
a primary-to-secondary leakage less than this limit during operation will have
an adequate margin of safety to withstand the loads imposed during normal
operation and by postulated accidents. Sequoyah has demonstrated that primary-
to-secondary leakage of 150 gallons per day steam generator can readily be
detected by radiation monitors of steam generator blowdown or condenser
off-gas. Leakage in excess of this limit will require plant shutdown and an
unscheduled inspection, during which the leaking tubes will be located and
plugged.

The voltage-based repair limits of SR 4.4.5 implement the guidance in
GL-95-05 and are applicable only to Westinghouse-designed steam generators
(8/Gs) with outside diameter stress corrosion cracking (ODSCC) located at the
tube-to-tube support plate intersections. The voltage-based repair limits are
not applicable to other forms of S/G tube degradation nor are they applicable
to ODSCC that occurs at other locations within the 8/G. Additionally, the
repair criteria apply only to indications where the degradaticn mechanism is
dominantly axial ODSCC with no significant cracks extending cutside the
thickness of the support plate. Refer to GL 95-05 for additional description
of the degradation morphology.

Implementation of SR 4.4.5 requires a derivation of the voltage
structural limit from the burst versus voltage empirical correlation and then
the subseqgient derivation of the voltage repair limit from the structural limit
(which is then implemented by this surveillance).

The voltage structural limit is the voltage from the burst
pressure/bobbin voltage correlation, at the 95 percent prediction interval
curve reduced to account for the lower 95/95 percent tolerance bound to tubing
material properties at 650°F (i.e., the 95 percent LTL curve). The voltage
structural limit must be adjusted downward to account for potential flaw growth
during an operating interval and to account for NDE uncertainty. The upper
voltage repair limit; Vi, , is determined from the structural voltage limit by
applying the following equation:

Vime = Vo = Var = Vieg

where V,; represents the all- .wance for flaw growth between inspections and Vyy
represents the allowance ror potential sources of error in the measurement of
the bobbin coil voltage. Further discussion of the assumptions necessary to
determine the voltage repair limit are discussed in GL 95-05,
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The mid-cycle equation of SR 4.4.5.4.a.10.e should only be used during
unplanned inspection in which eddy current data is acquired for indications at
the tube support plates.

SR 4.4.5.5 implements several reporting requirements recommended by
GL 95-05 for situations which NRC wants to be notified prior to returning the
8/Ce to service. For SR 4.4.5.5.d., Items 3 and 4, indications are applicable
only where alternate plugging criteria is being applied. For the purposes of
this reporting requirement, leakage and conditional burst probability can be
calculated based on the as-found voltage distribution rather than the projected
end-of-cycle voltage distribution (refer to GL 95-05 for more information) wlen
it is not practical to complete these calcu'ations using the projected EOC
voltage distributions prior to returning the $/Gs to service. Note that if
leakage and conditional burst probability were calculated using the measured
EOC voltage distribution for the purposes of addressing GL Sections 6.a.l1 and
6.a.3 reporting criteria, then the results of the projected EOC voltage
distribution should be provided per GL Section 6.b(c) criteria.

Wastage-type defects are unlikely with proper chemistry treatment of the
secondary coolant. However, even if a defect should develop in service, it
will be found during scheduled inservice steam generator tube examinations.
Plugging will be required for all tubes with imperfections exceeding the repair
limit defined in Surveillance Reqguirement 4.4.5.4.a. The portion of the tube
that the plugging limit does not apply to is the portion of the tube that is
not within the RCS pressure boundary (tube end up to the start of the tube-to-
tubesheet weld). The tube end to tube-to-tubesheet weld portion of the tube
does not affect structural integrity of the steam generator tubes and therefore
indications found in this portion of the tube will be excluded from the Result
and Action Required for tube inspections. It is expected that any indications
that extend from this region will be detected during the scheduled tube
inspections. Steam generator tube inspections of operating plants have
demonstrated the capability to reliably detect degradation that has penetrated
20% of the original tube wall thickness.

Tubes experiencing outside diameter stress corrosion cracking within the
thickness oi the tube support plate are plugged or repaired by the criteria of
4.4.5.4.a.10,

Whenever the results of any steam generator tubing inservice inspection
fall into Category C-3, these results will be promptly reported to the
Commission pursuant to Specification 6.6.1 prior to resumption of plant opera-
tion. Such cases will be considered by the Commission on a casre-by-case basis
and may result in a requirement for analysis, laboratory examinations, tests,
additional eddy-current inspection, and revision of the Technical
Specifications, if necessary.
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The RCS leakage detection systems required by this specification are
provided to monitor and detect leakage from the Reactor Coolant Pressure
Boundary. These detection systems are consistent with the recommendations of
Regulatory Guide 1.45, "Reactor Coolant Pressure Boundary Leakage Detection
Systems, " May 1973.

3/4.4.6.2 OPERATIONAL LEARKAGE

Industry experience has shown tha' while a limited amount of leakage is
expected from the RCS, the unidentified _ortion of this leakage can be reduced
to a threshold value of less than 1 GPM. This threshold value ir suificiently
low to 2nsure early detection of additional leakage.

Th: surveillance requirements for RCS Pressure Isolation Jalves provide
added assurances of valve integrity thereby reducing the probroility of gross
valve failire and consequent intersystem LOCA. Leakage from the RC3 isolation
valves is IDENTIFIED LEAKAGE and will b2 considered as a portion of the allowed
limit.

The 10 GPM IDENTIFIED LEAKAGE limitation provides allowance for a limited
amount of l=akage from known snurces whose presence will not interfere with the
detection of UNIDENTIFIED LEAFAGE by the leakage detection systems.

The CONTROLLED LEAKAGE lim!*~ation restricts operation when the total flow
supplied to the reaccor coolant pump seals exceeds 40 GPM with the modulat ug
valve in the supply line fully open at a nominal RCS pressure of 2235 psig.
This limitation ensures that in the event of a LOCA, the safety injection flow
will not be less than assumed in the accident analyses.

The total steam generator tube leakage limit of 600 gallons per day for
all steam generators and 150 gallons per day for any one steam generator wi'l
minimize the potential for a significant leakage event during steam line br:ak.
Based on the NDE uncertainties, bobbin coil voltage distribution and crack
growth rate from the previous inspection, the expected leak rate following a
steam line rupture is limited to below 3.7 gpm in the faulted loop, which will
limit the calculated offsite doses to within 10 percent of the 100 CFR 100
guidelines. 1If the projected and cycle distribution of crack indications
results in primary-to-secondary leakage greater than 3.7 gpm in the faulted
loop during a postulated steam line break event, additional tubes must be
removed from service in order to reduce the postulated primary-to-secondary
steam line break leakage to below 3.7 gpm.

PRESSURE BOUNDARY LEAKAGE of any magnitude is unacceptable since it may
be indicative of an impending gross failure of the pressure boundary.
Therefore, the presence of any PRESSURE BOUNDARY LEAKAGE requires the unit to
be promptly placed in COLD SHUTDOWN.
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2 All aonp.luagge.. tubes that previously had detectable wall pene-
trations (greacei than 20%).

2. Tules in those areas where experience has indicated potential
provlems

3. A tube inspection (pursuant to Specification 4.4.5.4.a.8) shall
be performed on each selected tube. If any selected tube does
not permit the passage of the eddy current probe for a tube
inspection, this shall be recorded and an adjacent tuve shall be
selected and subjected to a tube inspection.

4. Indications left in service as a result of application of the
tube support plate voltage-based repair criteria shall be
inspected by bobbin coil probe during all future refueling
cutages.

& The tubes selected as the second and third samples (if required by
rable 4.4-2) during each inservice inspection may be subjected to a
partial tube inspection provided:

I The tubes selected for these samples include the tubes from
those areas of the tube sheet array where tubes with
imperfections were previously found.

5. The inspections include those portions or the tubes where
imperfections were previously found.

Note: Tube degradation identified in the portion of the tube that R181
is not a reactor cooclant pressure boundary (tube end up to
the start of the tube-to-tubesheet weld) is excluded from
the Result and Action Required in Table 4.4-2.

d. Implementation of the steam generator tube/tube support plate repair
criteria requires a 100 percent bobbin coil inspection for hot-leg
and cold-leg tube support plate intersections down to the lowest
cold-leg tube support plate with known outside diameter stress
corrosion cracking (ODSCC) indications. The determination of the
lowest cold-leg tube support plate intersections having ODSCC
indications shall be based on the performance of at least a 20
percent random sampling of tubes inspected over their full length.

The results of each sample inspection shall be classified into one of the
following three categories:

Category Inspection Results
c-1 Less than 5% of the total tubes inspected are

degraded tubes and none of the inspected tubes
are defective.
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SURVEILLANCE REQUIREMENTS (Continued)

4.4.5.4

SEQUOYAH

: orj :

As used in this Specification:

I

10.

means an exception to the dimensions, finish or
contour of a tube from that required by fabrication drawings or
specifications. Eddy-current testing indications below 20% of
the nominal tube wall thickness, if detectable, may be con-
sidered as imperfections.

Degradation means a service-induced cracking, wastage, wear or
general corrosion occurring on either inside or outside of a
tube.

Degraded Tuh2 weans a tube containin. imperfections greater than
or egual to 20% of the nominal =41l i} ckness caused by
degradation.

ti means the percentage ¥ the tube wall thickness
affected or removed by degradation.

Dufect means an imperfection of such severity that it exceeds
the plugging limit. A tube containing a defect is defective.

g _Limit means the imperfection depth at or beyond which
the tube shall be removed from service and is equal to 40% of
the nominal tube wall thickness. Plugging limit does not apply
to that portion of the tube that is not within the pressure R181
boundary of the reactor coolant system (tube end up to the start
of the tube-to-tubesheet weld). This definition does not apply
to tube support plate intersections if the voltage-based repair
criteria are being applied. Refer to 4.4.5.4.a.10 for the
repair limit applicable to these intersections.

Unserviceable describes the condition of a tube 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 4.4.5.3.¢c, above.

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.

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

is used for the disposition of
an alloy 600 steam generator tube for continued service that is
experiencing predomznately axially oriented outside diameter
stress corrosion cracking confined within the thickness of the
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REACTOR COOLANT CYSTEM
SURVEILLANCE REQUIREMENTS (Centinued)

tube support plates. At tubke support plate intersections, the
plugging (repair) limit is based on maintaining steam generator
tube serviceability as described below:

Steam generator tubes, whose degradation is attributed to
outside 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 (Note 1),
will be allowed to remain in service.

Steam generator tubes, whose degradation is attributed to
outside diameter stress corrosion cracking within the
bounds of the tube support plate with a bobbin voltage
greater than the lower voltage repair limit (Note 1), will
be repaired or plugged, except as noted in 4.4.5.4.a.10.c
below.

Steam generator tubes, with indications of potential
degradation attributed tc outside diameter stress
corrosion-cracking within the bounds of the tube support
plate with a bobbin voltage greater than the lower voltage
repair limit (Note 1), but less than or equal to upper
voltage repair limit (Note 2), may remain in service if a
rotating pancake coil inspection does not detect
degradation. Steam generator tubes, with indications of
outside diameter stress corrosion-cracking degradation with
a bobbin coil voltage greater than the upper voltage repair
limit (Note 2) will be plugged or repaired.

Not applicable to SQN.

If an unscheduled mid-cycle inspection is performed, the
following mid-cycle repair limits apply instead of the
limits identified in 4.4.5.4.a.10.a, 4.4.5.4.a.10.b, and
§.4,8.4.8.00.4,

The mid-cycle repair limits are determined from the following equations:
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REACTOR COOLANT SYSTEM
SURVEILLANCE REQUIREMENTS (Continued)
T —
viere:
Vir = upper voltage repair limit
Via = lower voltage repair limit
Viaure = mid-cycle upper voltage repair limit based on time
into cycle
VMLRL = mid-cycle lews: voltage repair limit based on Vi, and
time into cycl:
At = length of time tince last scheduled inspection during
which Vi, and V|, were implemented
CL = cycle length (the time between two scheduled steam
generator inspections)
Vg = 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 NRC)

Implementation of these mid-cycle repair limits should follow the same approach
as in TS 4.4.5.4.a.1v.a, 4.4.5.4.a.10.b, and 4.4.5.4.a.10.c¢.

Note 1:

Note 2:

4.4.5.8

The lower voltage repair limit is 1.0 volt for 3/4-inch diameter
tubing or 2.0 volts for 7/8-inch diameter tubing.

The upper voltage repair limit is calculated according to the
methodology in GL 90-05 as supplemented. V., may differ at the TSPs
and flow distribution baffle.

The steam generator shall be determined OPERABLE after completing the
corresponding actions (plug all tubes exceeding the plugging limit
and all tubes containing through-wall cracks) required by

Table 4.4-2.

Reports

Following each inservice inspection of steam generator tubes, the
number of tubes plugged in each steam generator shall be reported to
the Commission within 15 days.

The complete results of the steam generator tube 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
ingpection. This Special Report shall include:

1. Number and extent of tubes inspected.
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REACTOR COOLANT SYSTEM
SURVEILLANCE REQUIREMENTS (Continued)

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

3. Identification cf tubes plugged.

¢. Results of steam generator tube inspections which fall into Category R28
C-3 shall be reported pursuant to Specification 6.6.1 prior to
resumption of plant operation. The written followup of this report
shall provide a description of investigations conducted to determine
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 generatore to service should any of the focllowing conditions
arise:

1f estimated leakage based on the projected end-of-cycle (or if
not practical using the actual measured end-of-cycle) voltage
distribution exceeds the leak limit (determined from the
licensing basis dose calculation for the postulated main steam
line break) for the next operating cycle.

- 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.

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

5. If the calculated conditional burst probability based on the
projected end-of-cycle (or 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 safety
significance of the occurrence.
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LIMITING CONDITION FOR OPERATION

3.4.6.2 Reactor Coolant System leakage shall be limited to:

b.

No PRESSURE BOUNDARY LEAKAGE,
1 GPM UNIDENTIFIED LEAKAGE,

150 gallons per day of primary-to-secondary leakage through any one
steam generator,

10 GPM IDENTIFIED LEAKAGE from the Reactor Coolant System, and

40 GPM CONTROLLED LEAKAGE at a Reactor Coolant System pressure of
2235 + 20 psig.

1 GPM leakage at a Reactor Coolant System pressure of 2235 + 20 psig
from any Reactor Coolant System Pressure Isolation Valve specified in
Table 3.4-1.

APPLICABILITY: MODES 1, 2, 3 and 4

ACTION:

With any PRESSURE BOUNDARY LEAKAGE, be in at least HOT STANDBY within
6 hours and in COLD SHUTDOWN within the following 30 hours.

With any Reactor Coolant System leakage greater than any one of the
above limits, excluding PRESSURE BOUNDARY LEAKAGE, and leakage from
Reactor Coolant System Pressure Isclation Valves, reduce the leakage
rate to within limits within 4 hours or be in at least HOT STANDBY
within the next 6 hours and in COLD SHUTDOWN within the following

30 hours.

With any Reactor Coolant System Pressure Isolation Valve leakage
greater than the above limit, isolate the high pressure portion of
the affected system from the low pressure portion within 4 hours by
use of at least two closed manual or deactivated automatic valves, or
be in at least HOT STANDBY within the next 6 hours and in COLD
SHUTDOWN within the following 30 hours.

SURVEILLANCE REQUIREMENTS

4.4.6.2.1

Reactor Coolant System leakages shall be demonstrated to be within

each of the above limits by:
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3/4.4.5 STEAM GENERATORS

The Surveillance Requirements for inspection of the steam generator tubes
ensure that the structural integrity of this portion of the RCS will be
maintained. The program for inservice inspection of steam generator tubes is
based on a modification of Regulatory Guide 1.83, Revision 1. 1Inservice
inspection of steam generator tubing is essential in order to maintain
surveillance of the conditions of the tubes in the event that there is evidence
of mechanical damage cr progressive degradation due to design, manufacturing
errors, or inegervice conditions that lead to corrosion. Inservice inspection
of steam generator tubing also provides a means of characterizing the nature
and cause of any tube degradation so that corrective measures can be taken.

The plant is expected to be operated in a manner such that the secondary
coolant will be maintained within those chemistry limits found to result in
negligible corrosion of the steam generator tubes. If the secondary coolant
chemistry is not maintained within these limits, localized corrosion may likely
result in stress corrogion cracking. The extent of cracking during plant
operation would be limited by the limitation of steam generator tube leakage
between the primary coolant system and the secondary coolant system (primary-
to-secondary leakage = 150 gallons per day per steam generator). Cracks having
a primary-to-secondary leakage less than this limit during operation will have
an adequate margin of safety to withstand the loads imposed during normal
operation and by postulated accidents. Sequoyah has demonstrated that primary-
to-secondary leakage of 150 gallons per day per steam generator can readily be
detected by radiation monitors of steam generator blowdown or condenser
off-gas. Leakage in excess of this limit will require plant shutdown and an
unscheduled inspection, during which the leaking tubes will be located and
plugged.

The voltage-based repair limits of SR 4.4.5 implement the guidance in
GL 95-05 and are applicable only to Westinghouse-designed steam generators
{8/Gs) with outside diameter .tress corrosion cracking (ODSCC) located at the
tube-to-tube support plate intersections. The voltage-based repair limits are
not applicable to other forms of 8/G tube degradation nor are they applicable
to ODSCC that occurs at other locations within the §/G. Additionally, the
repair criteria apply only to indications where the degradation mechanism is
dominantly axial ODSCC with no significant cracks extending outside the
thickness of the support plate. Refer to GL 95-05 for additional description
of the degradation morphology.

Implementation of SR 4.4.5 requires a derivation of the voltage
structural limit from the burst versus voltage empirical correlation and then
the subsequent derivation of the voltage repair limit from the structural limit
(which is then implemented by this surveillance).

The voltage structural limit is the voltage from the burst
pressure/bobbin voltage correlation, at the 95 percent prediction interval
curve reduced to account for the lower 95/95 percent tolerance bound for tubing
material properties at €50°F (i.e., the 95 percent LTL curve). The voltage
structural limit must be adjusted downward to account for potential flaw growth
during an operating interval and to account for NDE uncertainty. The upper
voltage repair limit; Vi , is determined from the structural voltage limit by
applying the following equation:

Ve = Vs = Var = Vipe
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where V;, represents the allowance for flaw growth between inspections and Vy,
represents the allowance for potential sources of error in the measurement of
the bobbin coil voltage. Further discussion of the assumptions necessary to
determine the voltage repair limit are discussed in GL 95-0S5.

The mid-cycle equation of SR 4.4.5.4.a.10.e should only be used during
unplanned inspection in which eddy current data is acquired for indications at
the tube support plates.

SR 4.4.5.5 implements several reporting requirements recommended by
GL 95-05 for situations which NRC wants to be notified prior to returning the
8/Gs to service. For SR 4.4.5.5.d., Items 3 and 4, indications are applicable
only where alternate plugging criteria is being applied. For the purposes of
this reporting requirement, leakage and conditional burst probability can be
calculated based on the as-found voltage distribution rather than the projected
end-of -cycle voltage distribution (refer to GL 95-05 for more information) when
it is not practical to complete these calculations using the projected EOC
voltage distributions prior to returning the S/Gs to service. Note that if
leakage and conditicnal burst probability were calculated using the measured
EOC voltage distribution for the purposes of acddressing GL Sections 6.a.l1 and
6.a.3 reporting criteria, then the results of the projected EOC voltage
distribution should be provided per GL Section 6.b(c) criteria.

Wastage-type defects are unlikely with proper chemistry treatment of the
secondary coolant. However, even if a defect should develop in service, it
will be found during scheduled inservice steam generator tube examinations.
Ylugging will be required for all tubes with imperfections exceeding the repair
limit defined in Surveillance Reqguirement 4.4.5.4.a. The portion of the tube
that the plugging limit does not apply to is the portion of the tube that is
‘1ot within the RCS pressure boundary (tube end up to the start of the tube-to-
tubesheet weld). The tube end to tube-to-tubesheet weld portion of the tube
does not affect structural integrity of the steam generator tubes and therefore
indications found in this portion of the tube will be excluded from the Result
and Action Required for tube inspections. It is expected that any indications
that extend from this region will be detected during the scheduled tube
inspections. Steam generator tube inspections of operating pluants have
demonstrated the capability to reliably detect degradation that has penetrated
20% of the original tube wall thickness.

Tubes experiencing outside diameter stress corrosion cracking within the
thickness of the tube support plate are plugged or rcpaired by the criteria of
4.4.5.4.a.10.

Whenever the results of any steam generator tubing inservice inspection
fall into Category C-3, these results will be promptly reported to the
Commission pursuant to Specification 6.6.1 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 of the Technical
Specifications, if necesgsary.
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3/4.4.6 REACTOR COOLANT SYSTEM LEAKAGE
3/4.4.6.1 LEAKAGE DETECTION SYSTEMS

The RCS leakage detection systems reqguired by this specification are
provided to mon.tor and detect leakage from the Reactor Coolant Pressure
Boundary. These detection systems are consistent with the recommendations of

Regulatory Guide 1.45, "Reactor Coolant Pressure Boundary Leakage Detection
Systems, " May 1973.

1/4.4.6.2 OrsRATIONAL LEAKAGE

Industry experience has shown that while a limited amount of leakage is
expected from the RCS, the unidentified portion of this leakage can be reduced
to a threshold value of less than 1 GPM. This threshold value is sufficiently
low to ensure early detection of additional leakage.

The surveillance requirements for RCS Pressure Isolation Valves provide
added assurances of valve integrity thereby reducing the probability of gross
valve failure and consequent intersystem LOCA. Leakage from the RCS isolation
valves is IDENTIFIED LEAKAGE and will be considered as a portion of the allowed
limit.

The 10 GPM IDENTIFIED LEAKAGE limitation provides allowance for a limited
amount of leakage from known sources whose presence will not interfere with the
detection of UNIDENTIFIED LEAKAGE by the leakage detection systems.

The CONTROLLED LEAKAGE limitation restricts operation when the total flow
supplied to the reactor coolant pump seals exceeds 40 GPM with the modulating
valve in the supply line fully open at a nominal RCS pressure of 2235 psig.
This limitation ensures that in the event of a LOCA, the safety injection flow
will not be less than assumed in the accident analyses.

The total steam generator tube leakage limit of €00 gallons per day for
all steam generators and 150 gallons per day for any one steam generator will
minimize the potential for a significant leakage event during steam line breal.
Based on the NDE uncertainties, bobbin coil voltage distribution and crack
growth rate from the previous inspection, the expected leak rate following a l
steam line rupture is limited to below 3.7 gpm in the faulted loop, which will |
limit the calculated offsite doses to within 10 percent of the 10 CFR 100
guidelines. If the projected and cycle distribution of crack indications
results in primary-to-secondary leakage greater than 3.7 gpm in the faulted
loop during a postulated steam line break event, additional tubes must be
removed from service in order to reduce the postulated primary-to-secondary
steam line break leakage to below 3.7 gpm.

PRESSURE BOUNDARY LEAKAGE of any magnitude is unacceptable since it may
be indicative of an impending gross failure of the pressure boundary.
Therefore, the presence of any PRESSURE BOUNDARY LEAKAGE requires the unit to
be promptly placed in COLD SHUTDOWN.
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