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LIMITING CONDITION FOR OPERATIO
3.4.5 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 T,, above 200°F.

SURVETLLANCE REQUIREMENTS

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

4.4.5.1 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,

4.4.5.2 Steam Generator Tube 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 4.4.5.3 and the inspected tubes shall
be verified acceptable per the acceptance criteria of Specification 4.4.5.4.
The tubes selected for each inservice inspection shall include at least 3% of
the total number of tubes in all steam generators; 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 tubes that previously had detectable wall penetrations
(greater than or equal to 20%) that have not been plugged or
repaired by sleeving in the affected area.

*This Specification does not apply in Mode 4 while performing crevice flushing

as long as Limiting Conditions for Operation for Specification 3.4.1.3 are
maintained.
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SURVEILLANCE REQUIREMENTS (Continued)

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.

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 the samples include the tubes from those
areas of the tube sheet array where tubes with imperfections
were previously found.

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

Implementation of the steam generator tube/tube support plate
alternate plugging criteria requires a 100% bobbin probe inspection
for hot leg tube support plate intersections and cold leg
intersections down to the lowest cold leg tube support plate with
known outer diameter stress corrosion cracking (ODSCC) indications.
An inspection using the rotating pancake coil (RPC) probe is
required for all tube support plate intersection indications for
bobbin coil signal amplitude between 1.5 and 4.0 volts provided the
tube is to be left in service. The RPC results are to be evaluated
to establish that the principal indications can be characterized as
ODSCC. Once an indication is characterized as ODSCC, RPC
inspections will be performed on this indication at alternate
subsequent refueling outages. For tubes that will be
administratively plugged, no RPC inspection is required.

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.

+ 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. .
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Note: In all inspections, previously degraded tubes must exhibit
significant (greater than or equal to 10%) further wall
penetrations to be included in the above percentage
calculations.

4.4.5.3 Inspection Freguencies - 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 not less than 12 or 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 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 4.4,5.3.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 shutdown subsequent to any of
the following conditions:

1. Primary-to-secondary tubes leaks (not including leaks
originating from tube-to-tube sheet welds) in excess of the
limits of Specification 3.4.6.2. A

2, A seismic occurrence greater than the Operating Basis
Earthquake.
3. A loss-of-coolant accident requiring actuation of the

engineered safeguards.
4, A main steam line or feedwater line break.
Tubes left in service as a result of application of the tube support

plate alternate plugging criteria shall be inspected by bobbin coil
probe during all future refueling outages.
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Acceptance Criteria

As used in this Specification:

COOK NUCLEAR PLANT - UNIT 1 3/4 4-10 AMENDMENT NO. %8, 151

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

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

Degraded Tube or Sleeve means an imperfection greater than or
equal to 20% of the nominal wall thickness caused by
degradation.

Percent Degradation means the amount of the wall thickness
affected or removed by degradation.

Defect means an imperfection of such severity that it exceeds
the repair limit.

Repair/Plugging Limit means the imperfection depth at or beyond
which the tube or sleeved tube shall be repaired or removed
from service. Any tube which, upon inspection, exhibits tube
wall degradation of 40 percent or more of the nominal tube wall
thickness shall be plugged or repaired prior to returning the
steam generator to service. Any sleeve which, upon inspection,
exhibits wall degradation of 29 percent or more of the nominal
wall thickness shall be plugged prior to returning the steam
generator to service. In addition, any sleeve exhibiting any
measurable wall loss in sleeve expansion transition or weld
zones shall be plugged. This definition does not apply for
tubes experiencing outer diameter stress corrosion cracking
confirmed by bobbin probe Inspection to be within the thickness
of the tube support plates. See 4.4.5.4.a.10 for the plugging
limit for use within the thickness of the tube support plate.

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 4.4.5.3.c, above.

Inspection determines the condition of the steam generator tube
or sleeve from the point of entry (hot leg side) completely
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around the U-bend to the top support of the cold leg. For a
.tube in which the tube support plate elevation alternate
plugging limit has been applied, the inspection will include
all the hot leg intersections and all cold leg intersections
down to, at least, the level of the last crack indication.

9. Sleeving a tube is permitted only in areas where the sleeve
spans the tubesheet area and whose lower joint is at the
primary fluid tubesheet face.

10. The Tube Support Plate Alternate Plugging Criteria is used for

disposition of a steam generator tube for continued service
that is experiencing outer diameter initiated stress corrosion
cracking confined within the thickness of the tube support
plates. For application of the tube support plate alternate
plugging limit, the tube’s disposition for continued service
will be based upon standard bobbin probe signal amplitude. The
plant specific guidelines used for all inspections shall be
amended as appropriate to accommodate the additional
information needed to evaluate tube support plate signals with
respect to the above voltage/depth parameters. Pending
incorporation of the voltage verification requirement in ASME
standard verifications, an ASME standard calibrated against the
laboratory standard will be utilized in the Donald C. Cook
Nuclear Plant Unit 1 steam generator inspections for consistent
voltage normalization.

1. A tube can remain in service if the signal amplitude of a
crack indication is less than or equal to 4.0 volts,
regardless of the depth of tube wall penetration, if, as a
result, the projected end-of-cycle distribution of crack
indications is verified to result in primary-to-secondary
leakage less than 120 gpm in the faulted loop during a
postulated steam line break event. The methodology for
calculating expected leak rates from the projected crack
distribution must be consistent with WCAP-13187, Rev. 0.

2. A tube should be plugged or repaired if the signal
amplitude of the crack indication is greater than 4.0
volts,

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

¢. Steam generator tube repairs may be made in accordance with the
methods described in either WCAP-12623 or CEN-313-P.
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4.4.5.5 epor.t
a. Following each iggervice inspection of steam generator tubes, if
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there are any tubes requiring plugging or sleeving, the number of
tubes plugged or sleeved 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 included in the Annual Operating Report for the
period in which this inspection was completed. This 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. 1Identification of tubes plugged or sleeved.

Results of steam generator tube inspections which fall into Category
C-3 and require prompt notification of the Commission shall be
reported pursuant to Specification 6.9.1 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.

The results of inspections performed under 4.4.5.2 for all tubes in
which the tube support plate alternate plugging criteria has been
applied shall be reported to the Commission within 15 days following
the inspection. The report shall include:

1. Listing of applicable tubes.

2. Location (applicable intersections per tube) and extent of
degradation (voltage).

AMENDMENT NO. 98, 153
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TABLE 4.4-1

MINIMUM NUMBER OF STEAM GENERATORS TO BE

INSPECTED DURING INSERVICE INSPECTION

Preservice Inspection Yes
No. of Steam Generators per Unit ] . Four
First Inservice Inspection . . Two
Second & Subsequent Inservice Inspections One?

Table Notation:

1.

The inservice inspection may be limited to one steam generator on a rotating schedule encompassing 3 N$
of the tubes (where N is the number of steam generators in the plant) if the results of the first or
previous inspections indicate that all steam generators are performing in a like manner. Note that
under some circumstances, the operating conditions in one or more steam generators may be found to be
more severe than those in other steam-generators. Under such circumstances the sample sequence shall
be modified to inspect the most severe conditions.

The third and fourth steam generators not inspected during the first inservice inspéction shall be
inspected during the second and third inspections, respectively. The fourth and subsequent inspections
shall follow the instructions described in 1 above.
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1'.) TABLE 4.4-2 SI'
STEAM GENERATOR TUBE INSPEGTIO

=3 (N/n)$s Where

1ST SAMPLE INSPECTION 2ND_SAMPLE INSPECTION 3RD_SAMPLE INSPECTION
{
Sample
Size Result | Action Required i Result Action Required Result Action
. Required
A c-1 None N/A N/A N/A N/A
minimum
of S
Tubes
per S.G.
c-2 Plug or sleeve c-1 None N/A N/A
defective tubes '
and inspect Cc-2 Plug or sleeve Cc-1 None
additional 2S defective tubes Cc-2 Plug or
tubes in this and inspect sleeve
S.G. additional 4S defective
tubes in this tubes
S.G. c-3 Perform
action
for C-3
result
of first
. sample
Cc-3 Perform action N/A N/A
for C-3 result of
first sample
c-3 Inspect, all All other .None ‘N/A N/A
tubes in this S.G.s are
S.G., plug or c-1
sleeve
defective
tubes, and
inspect 2S
tubes in each
other S.G.
R Some S.G.s | Perform action N/A N/A
G-2 but no | for C-2 result
additional | of second sample
Prompt noti- S.G. are
fication to NRC c-3
pursuant to
specification
6.9.1 Inspect all tubes N/A N/A
Additional | in each S.G. and
S.G. is plug or sleeve
c-3 defective tubes. |
Prompt notific-
ation to NRC
pursuant to
' specification
6.9.1

steam generators inspected during an inspection
COOK NUCLEAR PLANT - UNIT 1
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N Is cthe number of steam generators in the unit, and n is the number of
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4 C COOLANT SYSTEM LEAKAG

L GE DETECTION SYSTEMS

LIMITING CONDITION FOR OPERATION

3.4.6.1 The following Reactor Coolant System leakage detection systems shall
be OPERABLE:

a. One of the containment atmosphere particulate radioactivity
monitoring channels (ERS-1301 or ERS-1401),

b. Tﬁe containment sump level and flow monitoring system, and

c. Either the containment humidity monitor or one of the
containment atmosphere gaseous radioactivity monitoring
channels (ERS-1305 or ERS-1405).

APPLICABILITY: MODES 1, 2, 3 and &,
ACTION:

With only two of the above required leakage detection systems OPERABLE,
operation may continue for up to 30 days provided grab samples of the
containment atmosphere are obtained and analyzed at least once per 24 hours
when the required gaseous and/or particulate radioactivity monitoring
channels are inoperable; otherwise, be in at least HOT STANDBY within the
next 6 hours and in COLD SHUTDOWN within the following 30 hours.

SURVEILLANCE REQUIREMENTS
4.4,.6.1 The leakage detection systems shall be demonstrated OPERABLE by:
a. Containment atmosphere particulate and gaseous (if being used)
monitoring system-performance of CHANNEL CHECK, CHANNEL
CALIBRATION and CHANNEL FUNCTIONAL TEST at the frequencies
specified in Table 4.3-3,

b. Containment sump level and flow monitoring system-performance
of CHANNEL CALIBRATION at least once per 18 months,

c. Containment humidity monitor (if being used) - performance of
CHANNEL CALIBRATION at least once per 18 months.
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OPERATIONAL LEAKAGE

LIMITING CONDITION FOR OPERATION

3.4.6.2 Reactor Coolant System leakage shall be limited to:

a.

b.

No PRESSURE BOUNDARY LEAKAGE,

1 GPM UNIDENTIFIED LEAKAGE,

600 gallons per day total primary-to-secondary leakage through all
steam generators and 150 gallons per day through any one steam
generator,

10 GPM IDENTIFIED LEAKAGE from the Reactor Coolant System, and

52 GPM CONTROLLED LEAKAGE.

1 GPM leakage from any reactor coolant system pressure isolation
valve specified in Table 3.4-0.

APPLICABILITY: MODES 1, 2, 3 and 4.

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, 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(s) leakage
greater than the above limit, except when:

1. The leakage is less than or equal to 5.0 gpm, and

2. The most recent measured leakage does not exceed the previous
measured leakage* by an amount that reduces the

ACTION:
a.
b.
c.
*

To satisfy ALARA requirements, measured leakage may be measured

indirectly (as from the performance of pressure indicators) if
accomplished in accordance with approved procedures and supported by
computations showing that the method is capable of demonstrating valve
compliance with the leakage criteria.
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BASES

3/4.4,5 STEAM GENERATORS TUBE INTEGRITY

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.
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 second-
ary 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 parameter 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
coolant system. The allowable primary-to-secondary leak rate is 150 gallons
per day per steam generator. Axial or circumferentially oriented 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. Leakage in excess of this
limit will require plant shutdown and an inspection, during which the
leaking tubes will be located and plugged or repaired. A steam generator
while undergoing crevice flushing in Mode 4 is available for decay heat
removal and is operable/operating upon reinstatement of auxiliary or main
feed flow control and steam control,

Wastage-type defects are unlikely with the all volatile treatment (AVT)
of secondary coolant. However, even if a defect of similar type should
develop in service, it will be found during scheduled inservice steam
generator tube examinations. Plugging or sleeving will be required for all
tubes with imperfections exceeding the repair limit which is defined in
Specification 4.4.5.4.a. 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 outer diameter stress corrosion cracking within the

thickness of the tube support plates are plugged or repaired by the criteria
of 4.4.5.4.a.10.

COOK NUCLEAR PLANT - UNIT 1 B 3/4 4-2a AMENDMENT NO. 163+ 15%:
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3/4.4.5 STEAM GENERATORS TUBE INTEGRITY (Continued)

Whenever the results of any steam generator tubing inservice inspection fall
into Category G-3, these results will be promptly reported to the Commission
pursuant to Specification 6.9.1 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 necessary.
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BASES

Maintaining an operating leakage limit of 150 gpd per steam generator
(600 gpd total) will minimize the potential for a large leakage event during
steam line break under LOCA conditions. 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 120 gpm in the faulted loop and 150 gpd per steam generator in the
intact loops, which will 1limit 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 120 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 120 gpm.

PRESSURE BOUNDARY LEAKAGE of any magnitude is unacceptable since it may
be indicative of an impending gross failure of the pressure boundary.
Should PRESSURE BOUNDARY LEAKAGE occur through a component which can be
isolated from the balance of the Reactor Coolant System, plant operation may
continue provided the leaking component is promptly isolated from the
Reactor Coolant System since isolation removes the source of potential
failure. .

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

3/4.4,7 CHEMISTRY

The limitations on Reactor Coolant System chemistry ensure that
corrosion of the Reactor Coolant System is minimized and reduces the
potential for Reactor Coolant System leakage or failure due to stress
corrosion. Maintaining the chemistry within the Steady State Limits
provides adequate corrosion protection to ensure the structural integrity of
the Reactor Coolant System over the life of the plant. The associated
effects of exceeding the oxygen, chloride, and fluoride limits are time and
temperature dependent., Corrosion studies show that operation may be
continued with contaminant concentration levels in excess of the Steady
State Limits, up to the Transient Limits, for the specified limited time
intervals without having a significant effect on the structural integrity of
the Reactor Coolant System. The time interval permitting continued
operation within the restrictions of the Transient Limits provides time for
taking corrective actions to restore the contaminant concentrations to
within the Steady State Limits,

COOK NUCLEAR PLANT - UNIT 1 B 3/4 4-4 AMENDMENT NO. 353
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The surveillance requirements provide adequate assurance that concentrations

in excess of the limits will be detected in sufficient time to take
corrective action.

3/4.4,8 SPECIFIC ACTIVITY

‘The limitations on the specific activity of the primary coolant ensure that
the resulting 2 hour doses at the site boundary will not exceed an
appropriately small fraction of Part 100 limits following a steam generator
- tube rupture accident in conjunction with an assumed steady state primary-
to-secondary steam generator leakage rate of 1.0 GPM. The values for the
limits on specific activity represent interim limits based upon a parametric
. evaluation by the NRC of typical site locations. These values are
conservative in that specific site parameters of the Cook Nuclear Plant
site, such as site boundary location and meteorological conditions, were not
considered in this evaluation. The NRC is finalizing site specific criteria
which will be used as the basis for the reevaluation of the specific
activity limits of this site. This reevaluation may result in higher limits.

Offsite doses following a main steam line break are limited to 10 percent of
the 10 CFR 100 guideline. This restriction is based on the results of a
Donald C. Cook Nuclear Plant site specific radiological evaluation that
assumes a primary coolant iodine activity level corresponding to 1 percent
fuel defects (approximately 4.6 microCurie/gram DOSE EQUIVALENT I-131),
rather than a specific activity of 1.0 microCurie/gram DOSE EQUIVALENT, and
a post-accident primary-to-secondary leak rate of 120 GPM in the faulted
loop. ) "

Reducing Tayg to less than 500°F prevents the release of activity should a
steam generator tube rupture since the saturation pressure of the primary
coolant is below the lift pressure of the atmospheric steam relief valves.
The surveillance requirements provide adequate assurance that excessive’
specific activity levels in the primary coolant will be detected in
sufficient time to take corrective action. Information obtained on iodine
spiking will be used to assess the parameters associated with spiking
phenomena. A reduction in frequency of isotopic analyses following power
changes may be permissible if justified by the data obtained.
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REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

>

1. All ctubes that previously had detectable wall penetrations
(greater than or equal to 20%) that have not been plugged or
repaired by sleeving in the affected area.

2. Tubes in those areas where experience has indicated potential
problens.

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.

¢. 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
parcial tube inspection provided:

-

1. The tubes selected for the samples include the tubes from
those areas of the tube sheet array where tubes with

T‘ ?SERT imperfections were previously found.

. The inspections include those portions of the tubes where
74 /JéK 4 d imperfections were previously found.

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

Category Inspeccion Resulcts
c-1 Less than 5% of the total tubes inspected.are degraded

tubes and none of the inspected tubes are defective.

Cc-2 One or more tubes, but not more than 1t of the total
tubes inspected are defective, or between 5% and 10% of
the total tubes inspected are degraded tubes,

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

Note:  1In all inspections, previously degraded tubes must exhibit

g significant (greater than or equal to 10%) furcher wall
penetrations to be included in the above percentage
calculations.
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Tubes left in service as a result of application of the tube support
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SURYEILLANCE REQUIRASMENTS (Lsntinued)

St

4.4.5. [nspeczicn Feequencies - The adove required inservice fnspecsicas
of siam gener1tSr fufes sadil De parformed at tne fallewing frequencies:
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fafeial epizfcalisy. Subsequent inservice inspections smali se
perferned ¢¢ {ntervils of not less than 12 nor more than 2¢
cilencar months ifter the previous insgecsion. [f Swo c3nsecy-
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3. [f tne resulls o¢f the inservice inscecsion of i staam
gener1tar csngucied in acsorcarce with Tadle 4,3+2 a2 4Q mcnsn
{atarvals fali ia Category C-3, the inspection frequency srail
St {ngreases IS &t least once car 29 msndns. The increase in
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3. A less=af-coolant tccident requiring actuation of tne
tngineered safequards.
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plate alternate Plugging criteria shall be ins ’
pected by bobbin coil
probe during all future refueling outages. d |

{agsecsion spesified in Tabie 4.4<2 during the shutocwn subsequens

]
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REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Concinued)

4.4.5.6 Acceptance Crizaria

a. As used In chis Specification:

1.

P N T I

7,

Izcerfeczion means an excepcion to the dizensions, finish or
conzour of a tube or sleave froa that required by fabrication
dravings or specificacions. Eddy-current testing {ndicacions
below 20¢ of the noainal vall chickness, if detectable, aay be
considered as iaperfacctions,

Degradacion means a servics-induced cracking, vastags, vear or
general corrosion occurring on eicher inside or outsids of 4
tube or sleeve.

Degraded Tube or Sleeve aeans an i{mperfscction greatar than or
equal to 20%¢ of the noainal wall thickness caused by
degradacion.

Persent Degradation means the amount of the vall thickness

f‘lc.cd or rcmovcd by dn;rada:iou
s o ’ ¢

‘-

De‘oc: zeans an szc:fcc:ion of such saveri{ty cthat {t excseds
the repalir liaic.

Rezaizr/Plugging Limic means the {zperfection depch at or
beyond vhich ths tube or sleeved cube shall be repairzed or
rezoved froa service. Any tube vhich, upon {nspectionm,
exhibics tube vall dagradation of 40 percent or mors of the
nominal tube vall thickness shall be plugged or repaired prior .
to racurning the steaa gsnerator to servica. Any sleeve
wvhich, upon inspection, exhibits wall degradation of 29
percent or mors of the nominal vall thickness shall be plugged
prior to returning the stean generator to service. In
addition, any slseve exhidbiting any ameasurable wall loss {(n
sleeve expansion transition or veld zones shall be plugged.

Unsercicasble. describes. the-condicton -of-a:cuba or slédve-1f * -
it leaks or contains a defect large enough to affect ics
structural {ntegricy {n the event of an Opezacing Basis
Y v Earthquaks ;- &  lossvof +ceolmu aceidanc, 54 stiad 1ine ot

-ts gt

L I

) v/ feedvatar line break as specified in 4.4.5.3.¢, above.

Inspection dacaraines the condition of the stean generacor
tube or sleeve from the point of entry (hot leg side)
complecaly around the U-bend to the top support of the cold
leg.

. Sleaving a tube i{s pernicztad only {n areas vhers ths sleeve.
spans che tubesheeZ azaa and whose lower joint {s at the
primary fluid tubeshest facs.

COOK NUCLEAR PLANT - UNIT 1 3/4 410 | AMENDKENT NO. 98, '(-5/(




INSERT A

Implementation of the steam generator tube/tube support plate’
alternate plugging criteria requires a 100% bobbin probe inspection
for hot leg tube support plate intersections and cold leg
intersections down to the lowest cold leg tube support plate with
known outer diameter stress corrosion cracking (ODSCC) indications.
An inspection using the rotating pancake coil (RPC) probe is
required for all tube support plate intersection indications for
bobbin coil signal amplitude between 1.5 and 4.0 volts provided the
tube is to be left in service. The RPC results are to be evaluated
to establish that the principal indications can be characterized as
ODSCC. Once an indication is characterized as ODSCC, RPC
inspections will be performed on this indication at alternate
subsequent refueling outages. . For tubes that will be
administratively plugged, no RPC inspection is required.

INSERT 8

. . . i This definicion does not apply for
tube§ experiencing outer diameter stress corrosion cracking
confirmed by bobbin probe inspection to be within the thickness
-of cthe tube support plates. See 4.4.5.4.a.10 for the plugging
limic for use within the thickness of the tube support plate.

INSERT C
For a

tube in which the tube support plate elevation alternate
plugging limit has been applied, the inspection will include
all che hot leg intersections and all cold leg intersections
down to, at least, the level of the last crack indication.
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CIOR_COOLANT sysTrvs

i SURVE 2 9§ UtitHINTS Concinuad
- {D/—b’ The siqan imoueo: shall be decerained OPERASLE afzar coaplecing

. the

‘5Eﬂ2‘/‘ the

¢arresponcing accions (plugging or sleeving all tubes excsed{ng
Tepalr limic and all cubes conctalning chrough-vall cracks)

*éﬁ%\g Tequired by Table 4.4-2.

¢.  S3ean generazor cube cepaics 2ay be 2ads {n accordancs vich the
@echods described in eicher VCAP.12623 or CEN-313-2.

6.6.5.8 Regorss

a. Felloving‘uch inservica inspeczion of sceaa generacor tubes, {f
Si4Te 4Te any ctubes raquiring plugging or sleeving, che nuader of
cubes plugged or sleeved {n each scsaa generacor shall be Teporsad
€2 the Coanmission wizhin 1§ days. )

b. e

] - - . -
€33p.ete Tesuls of thy scean generacor tube {nservice

f:‘-:;‘:w:‘.cn shall be ‘ncluded (n the Annual Operating Repore for =,
eriod {n vhich snig lnspeczion vas coaplecad. This Tteport shall

] {nelude: e
L 1 'Nunb.c: and exzanc of ctubes Lmyoc:;d. : Zc
‘ 2. .I..a.c.a:Lan and percenc of vaii':h-iz-h;:s.:;:;;:ruion :;’or.:luc;'
{ndicazion of an {aperfacsion. ;
3. ldenzifizacion of cubes plugged s sleeved..
€.  Resulzs of sceaa generacor tube {nspec:ions vhich fall {neo

Category C-3 and require proapt nocificacion of the Commissio 1
be reporzed pursuant to Specificacion 6.9.1 prior co ruunp:i:n‘t;l.
plant operation. The writzen follovup of this report shall provide
4 dascripelon of invescigacions conducted to decarmine cause of the
tube dagradecion and correccive Seasures cCaksn %o praveat

The

facurrTancs.

results of inspections performed under 4.4.5.2 for all tubes in

which the tube support plate alternate plugging criteria has been

applied shall be reported to 'the Commission within 15 days following

the inspection. The report shall include:
1. Listing of applicable tubes.
2. Location (applicable intersections per tube) and extent of
degradation (voltage).
COOK NUCLEAR PtaNT . wwIT 1 3/6 411 AMENDNENT No. 98, (57
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10.

INSERT O
The Tube Support Plate Alternate Plugging Criteria is used for

disposition of a steam generator tube for continued service
that is experiencing outer diameter initiated stress corrosion
cracking confined within the thickness of the tube support
plates. For application of the tube support plate alternate
plugging limit, the tube’s disposition for continued service
will be based upon standard bobbin probe signal amplitude. The
plant specific guidelines used for all inspections shall be
amended as appropriate to accommodate the additional
information needed to evaluate tube support plate signals with
respect to the above voltage/depth parameters. Pending
incorporation of the voltage verification requirement in ASME
standard verifications, an ASME standard calibrated against the
laboratory standard will be utilized in the Donald C. Cook
Nuclear Plant Unit 1 steam generator inspections for consistent
voltage normalization.

1. A tube can remain in service if the signal amplitude of a
crack indication is less than or equal to 4.0 volts,
regardless of the depth of tube wall penetration, if, as a
result, the projected end-of-cycle distribution of crack
indications is verified to result in primary-to-secondary
leakage less than 120 gpm in the faulted loop during a
postulated steam line break event. The methodology for
calculating expected leak rates from the projected crack
distribution must be consistent with WCAP-13187, Rev. 0.

2. A tube should be plugged or repaired if the signal
amplitude of the crack indication is greater than 4.0
volts.




REACTOR COOLANT SYSTEM
QPERATIONAL LEAKAGE

LIMITING CONDITION FOR OPERATION

3.4.6.2 Reactor Coolant System leakage shall be limited to:
a. No PRESSURE 30UNCARY LEAKAGE,

b. 1 GPM UNIOENTIFISD LEAKAGE,
00

c. M%mmary to-secondary leakage through all steam gener-
ators and *982gallons per day through any one steam generator,

/750
d. 10 GPM IDENTIFiZD LEAKAGE from the Reactor Coolant System, and
e. 52 GPM CONTROLLED LEAKAGE.

f. 1 GPM ]éakage from any reactor coolant system pressure isolation
valve specified in Table 3.4-0.

APPLICABILITY: MOOES !, 2, 3 and 4

ACTION: ;

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

b. With any Reactor Coolant System leakage gjreater than any one
of the above limits, excluding PRESSURE 30QUNDARY LEAKAGE,
reduce the leakage rate to within 1imits within 4 hours or be
in at least HOT STANODBY within the next 6 hours and in COLD
SHUTDOWN within the following 30 hours.

c.. With any reactor coolant system pressure isolation valve(s) leak-
age greater than the above limit, except when:

1. The leakage is less than or equal to 5.0 gpm, and

2. The most recent measured leakage does not exceed the
previous measured leakage* by an amount that reduces the

t — — —— - > m—

*10 satisfy ALARA requirements, measured 1eakage may be measured indirectly 1
(as from the performance of pressure indicators) if accomplished in

1| accordance with approved procedures and supported by computations showing :

that the method is capaoie of demonstrating valve compliance with the
leakage critaria.

0. C. COOK - UNIT 1 3/4 4-16 Order—datedApnti—20,—198h —
' Anenyoment A,
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REACTOR COOLANT SYSTENM

BASES
/6. 6.5 STEAM CENERATCRS TUBE INTEGRITY

The Suzrveillanzce Requirezenss for inspeczion of cthe steam generacor
cubes ensuZe thac che ssructusal incagricy of cthis portion of che RCS will
be maincained. The program for {nservics {nspeccion of sctean generasor
tubes {3 based on a 30dificacion of Regulacory Guide 1.83, Revision 1.
Insarvice inspecsion of sceam generacor tubing is essencial in order co
maincain surveillance of che condicions of the tubes {n the event that chare
{s evidencs of zechanical damage or progressive degradation dus to dasigm,
zmanufaccuring erzors, or (nservics cond{cions chat lead %o corrosion:
Inservice {nspeczion of stsam generator tubing also provides a means of
characcarizing the racurs and cause of any tube dagradation so chat
corrective measules can bes Caken.

The planc {s expeczed 2o be operaced {n a aanner such that the second.
ary coolanc will be =aincained vizthin cthose cheaiscry limics found to resuls
in negligidble corrosicn of cthe steanm generstor cubes. If che secondarzy .
coolant chemiscry {3 noc 2ainctained wizhin chese parametar limi{cs, localized
corrosion may likaly resule {n szTess corrosion cracking. The extant of
cracking during planc operacion vould be liaz{csd by the limication of staam
generacor tube leakagze between the prizary cooclant systaa and :hl sacondary ¢
coolane syszea Ip

£1ush1n; in noda 4 Ls availabdle for dacay heat rsacval and {s operable/operazing

upon reinsctacesent of auxiliary or main fsed flowv control and stsaa coatrol.

Vastage-ctype dafects are unlikely with the all volacile treataenc (AVY)
.0f secondary coolant. Hovever, even Lif a dafect of similar type should davolop
in sarvice, ic vill be found during scheduled inservics stsam gsnexator sube..
dxamindciods.  “Plugging or sleeving ‘will be roqui:.d for all tubes vith {=per-
fections exceeding the repair liaic vhich {3 defined {n Specificacion ‘

- 8:0.3.6.8.  SCeam. ganarator. Cube inspectiang.of .eparacing.plancs.-hawe . ... oo

deaonstraced thHe capabilicty to reliably dscect dagradacion that has
penecracad 208 of the original tudbe vall thickness.

e — e

Whenaver the rasulcs of any steam generator tubing {nservice inspection
fall {nco Cacagory C-3, thesa rasulcs vill be proaptly rsportad to the
Commission pursuanc to Specification 6.9.1 prior to resumpcion of plant
operacion. Such cases vill be considersd by the Coumission on a casa-dy-case
basis and may result in a requiresenc for analysis, laboratory exaainaciouns,
Cescs, additional eddy.curzant inspection, and revision of the Tachnical
Spnciticacions {£ necassary. {
COOK NUCLEAR BLANT - UNIT 1 B 3/6 4e2a AMENDMENT O. 192.}(5
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The allowable primary-to-secondary leak rate is 150 gallons
per day per steam generator.

Axial or circumferentially oriented 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. Leakage in excess of this

limit will require plant shuctdown and an inspection, during which the
leaking tubes will be located and plugged or repaired.

TNSERT F

Tubes experiencing outer
thickness of the tube support p
of 4.4.5.4.2.10.

diameter stress corrosion cracking wich%n c?e
lates are plugged or repaired by the criteria
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REACTOR COOUANT .SYSTEM FNT

BASES

Tntagrn
gangigiens.

PRESSURE BCUNDARY LZAXAGE of any sagnitude {s unacceptable since it zay’
Be indicative of an iaceading gross failure of the pressure daoundary. Should
PRESSURE 3BOUNOARY LIAKAGE cezur through a coaponent which can Be {solated fria
the dalance of the Reacsar Csolant Systea, plant operation 3ay continue provided
the leaking csmpenent s proaptly fselatad froam the Rsactor Coslant Systxn sincse
fsalation resoves tne sourca.of potantial failur‘. :é.: v \

.
~-‘n- )

Thc Surv0111zncn quuirtmcnts for RCS Prtssurt Isolaticn Va]vcs providt
idded assurangs of valve intagrity thereby reducing the probadfility of gross
valve faflure and csnsequent {atarsystem LOCA. Laakage from e RCS Pressure {
Isolation Yalves {s [DENTIFIZI LEAXAGE and will e considered s 4 portica of
the allowed 1{mis.

3/4.4.7 CHEMISTRY

The 1iaftations on Reactar Csolant System cheaistry ensure that corrosion
of the Reacar Csolant Systaa is ainiaized and reducas the potantial for Redc~
tor Coolant Systea leakage or faflure due to stress corrosion. Maintaining
the cheaistry within the Staady Stats Limits provides adequats carrosion pro-
taction %3 ensyre the structural intagrity of the Reactsr Coclant System aver
the 1ifa of the plant. The asseciated effects of excaeding the oxygen, chiloride,
and flucrids limits are tise and temperzture degendent. Carrssfon studies show
that operation say be continued with cantaminant concantration levels in excass

© o of the Stegty State Limils, up: 25 e Tringient Limits,. f3r the spacifiad liaitad

tize {ntaryqls without having a significant effect on the structural intagrisy

af the Resgtor Csolant System. The tise intarval peraftting cantinued operatica

“within g restricttons o f tne Tramtare Lind{es- provides.-sine. for sakfag.csrrecs o« . .

givo ictions 3 restsre e c3ntaminant csncantrations to within tne Staacy -
tate Limits,




. .
£
S
:
.

REACTOR COOLANT SYSTEM
BASEY

The surveillanca raquiremencs provide adaquacs assurancs that concantracions
{a excess of tha limies will be detected {(n sufficlenc cime co caks

corzsctive acsion.

3/4.6.8 SPECITIC ACTIVITY

The limitacions on cthe specific acsivisy of the prizary coolant .ensure zhas
s4e resulcing 2 hour doses at the sizs boundary will not excsed an
appropriacaly szall fraccion of Pars 100 limiecs folloving a scaam generacsr
tube rupcurs accidenz in conjunction wich an assumed sctesady stace
Prizsary-co-secondary steanm generator leakage rats of 1.0 GPM. The values 3
che Lizizs on specific aczivicy represanc {nceriz liaics based upon a3
parazeczic evaluaczion By the NRC of cypical size locacions. Thesa values aze
conservacive {a =has speciflc si{za paramecsrs of the Cook Nuclear Planz si:za,
such a3 sita doundazy locaclon and aececrological condicions, wers noc
considerad {n this evaluacion. The NRC {s finalizing sicta specific cxzizecia
vhich vill be usad as the basis for the zeevaluacion of che specific aczivizy
liaizs of this sitzs, This raevaluacion zay resulc in higher limizs.

i e S o W '
Reducing Tav; 2o less zhan 500°F prevencs che ralease of acsivity should 2
sceam generalar Iule Tupsure since the sacuracion pressuze of the prizary
coolanz {s below the L1 pressure of cthe aczospheric scsan relief valves.
The surveifllance requirezents provids sdequacs assurance chat excassive
specific accivity lavels {n the prizary coolanc will be detaccad (n
sufflcient tine to zaks corractive accion. Informaclion obtained on {odine
spiking will bBe used :3.a2s33833 che paramecars associatad with spiking
fhencaena. A reduc:ziosn in fraquency of {sogeple analysas folloving pover
changes may de pernissidble (£ juscified by che daca obcained.

0"
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Maintaining an operating leakage limit of 150 gpd per steam generator
(600 gpd total) will minimize the potential fox a large leakage event during
steam line break under LOCA conditions. 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 120 gpm in the faulted loop and 150 gpd per steam generator in the
intact loops, which will limit 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 120 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 120 gpm.

¥

NS ERT /LJ

Offsite doses following a main steam line break are limited to 10 percent of
the 10 CFR 100 guideline., This restriction is based on the results of a
Donald C. Cook Nuclear Plant site specific radiological evaluation that
assumes a primary coolant iodine activity level corresponding to 1 percent
fuel defects (approximately 4.6 microCurie/gram DOSE EQUIVALENT I-131),
rather than a specific activity of 1.0 microCurie/gram DOSE EQUIVALENT, and
a post-accident primary-to-secondary leak rate of 120 GPM in the faulted
loop.

™3




ATTACHMENT 4 to AEP:NRC:1166

WCAP-13187, "D. C. COOK UNIT 1
STEAM GENERATOR TUBE PLUGGING CRITERIA
FOR INDICATIONS AT TUBE SUPPORT PLATES" (PROPRIETARY)
AND
WCAP-13188, "D. C. COOK UNIT 1
STEAM GENERATOR TUBE PLUGGING CRITERIA

FOR INDICATIONS AT TUBE SUPPORT PLATES" (NON-PROPRIETARY)



ATTACHMENT 5 to AEP:NRC:1166
WESTINGHOUSE AUTHORIZATION LETTER CAW-92-2§2
AND ACCOMPANYING AFFIDAVIT, PROPRIETARY INFORMATION NOTICE,

AND COPYRIGHT NOTICE




