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EACTOR COOLANT SYSTE

STEAM GENERATORS

LIMITING CONDITION FOR_OPERATION

3.4.5 Each steam generator shall be OPERABLE.
APPLICABTLITY: MODES 1, 2, 3 and 4.%

ACTION:

With one or more steam generators inoperable, restore the 1noperab1e
generator(s) to OPERABLE status prior to increasing T,,; above 200°F.

SURVEILILANCE REQUIREMENTS

4.4.5,0 Each steam generator shall be demonstrated OPERABLE by performance of
the following augmented insexrvice inspection program and the requirement of
Specification 4.0.5. .

4.4.5.1 Steam Generator Sample Selection and Inspection - Each steam
generatoxr 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 insexrvice 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.

COOK NUCLEAR PLANT UNIT 1 3/4 4-7 " AMENDMENT NO. 163
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SURVEILIANCE REQUIREMENTS (Continued

2.

Tubes in those areas where experience has indicated potential
problems.

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.

c. 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.

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

d. Implementation of the steam generator tube/tube support plate
interim plugging criteria for one fuel cycle (Cycle 13) requires a
100% bobbin coil 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.

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.

Cc-3 More than 10% of the total tubes inspected are

degraded tubes or more than 1% of the inspected tubes
are defective.

COOK NUCLEAR PLANT - UNIT 1 3/4 4-8 . AMENDMENT NO. 98, 15}
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REACTOR COO SYST

SURVEILLANCE REQUIREMENTS (Continued

4.4.5.3

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.

Inspection Frequencies - The above required inservice inspections. of

steam generator tubes shall be performed at the following frequencies:

a.

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

If the results of 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.

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 interim plugging criteria shall be inspected by bobbin coil

- probe during all future refueling outages.

COOK NUCLEAR PLANT - UNIT 1 3/4 4-9 ] AMENDMENT NO. 98
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SURVEILLANCE REQUIREMENTS (Continued)

o 4.46.5.4 Acceptance Criteria

a. As used in this Specification:

1. 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.

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

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

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

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

6. 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.

7. Unsexrviceable 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,

8. Inspection determines the condition of the steam generator tube
.or sleeve from the point of entry (hot leg side) completely

COOK NUCLEAR PLANT - UNIT 1 3/4 4-10 " AMENDMENT NO. 98, 15%
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REACTOR_COOIANT SYSTEMS

VEILLANCE REQUIREMENTS (Continued

around the U-bend to the top support of the cold leg. For a
tube in which the tube support plate elevation interim 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 Interim 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 interim i
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 N
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 sexvice if the signal amplitude of a
crack indication is less than or equal to 1.75 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 1.75.
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.

c. Steam generator tube repairs may be made in accordance with the
methods described in either WCAP-12623 or CEN-313-P.

COOK NUCLEAR PLANT - UNIT 1 3/4 4-11 AMENDMENT NO. 98, 15%
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REACTOR COOLANT SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued)
4.4.5.5 Reports

a. Following each inservice inspection of steam generator tubes, if
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.

b. 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:

g

1. Number and extent of tubes inspected.

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

7 3. Identification of tubes plugged or sleeved.

c. 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,

d. The results of inspections performed under 4.4.5.2 for all tubes in
. which the tube support plate interim plugging criteria has been -
applied shall be reported to the Commission within 15 days following

the inspection. The report shall include:

ik

1. Listing of applicable tubes,

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

COOK NUCLEAR PLANT - UNIT 1 3/4 4-12 _ AMENDMENT NO. 98, 5%
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TABLE 4.4-1

MINTMUM 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?

?

1.

Table Notation:

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 conditioms.

The third and fourth steam generators not inspected during the first inservice inspection shall be
inspected during the second and third inspections, respectively. The fourth and subsequent inspections
shall follow the instructions described in 1 above.

COOK NUCLEAR PLANT - UNIT 1 3/4 4-13 AMENDMENT NO. 163- l
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TABLE 4.4-2

wes

g ¢ ‘TEAM GENERATOR TUBE INSPECTIOD.
\ « 1ST SAMPLE INSPECTION 2ND_SAMPLE INSPECTION 3RD_SAMPLE INSPECTION
Sample .
Size Result | Action Required 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.
Cc-2 Plug'or sleeve c-1 None N/A N/A
defective tubes
and inspect Cc-2 Plug or sleeve c-1 None
additional 2S defective tubes c-2 Plug or
tubes in this and inspect sleeve
S.G. additional 48§ defective
tubes in this tubes
S.G. c-3 Perform
action
. for C-3
result
of first
sample
c-3 Pexrform 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
S5.G., plug or C-1
sleeve
defective
tubes, and
inspect 2S
tubes in each
other S.G.
Some S.G.s | Perform action N/A N/A
C-2 but no |} for C-2 result
additional | of second sample
Prompt noti- S.G. are ’
fication to NRC Cc-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
S = 3 (N/n)s Where N is the number of steam generators in the unit, and n is the number of

steam generators inspected during an inspection
COOK NUCLEAR PLANT - UNIT 1
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EACTOR COOLANT SYST

3/6.4.6 REACTOR COOLANT SYSTEM LEAKAGE

LEAKAGE 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. The containment sump level and flow monitoring system, and
c. Either the containment humidity monitor or ome of the

containment atmosphere gaseous radioactivity monitoring
channels (ERS-1305 or ERS-1405).

* APPLICABILITY: MODES 1, 2, 3 and 4,

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.

SURVETILIANCE 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.

COOK NUCLEAR PLANT - UNIT 1 3/4 4-15 AMENDMENT NO. %00,4447 .x
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EACTOR COOLANT SYSTE

OPERATIONAL LEAKAGE

L1

ITING CONDITION FOR OPERATION

3.4.6.2 Reactor Coolant System leakage shall be limited to:

a. No PRESSURE BOUNDARY LEAKAGE,

b. 1 GEM UNIDENTIFIED LEAKAGE,

c. 600 gallons per day total primary-to-secondary leakage through all
steam generators and 150 gallons per day through any one steam
generator for Fuel Cycle 13,

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

e. Seal line resistance greater than or equal to 2.27E-1 ft/gpm? and,

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

"APPLICABILITY: MODES 1, 2, 3 and &.%*

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, 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.

c. 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

* 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.

*%*  Specification 3.4.6.2.e is applicable with average pressure within 20
psi of the. nominal full pressure value.

COOK NUCLEAR PLANT ,- UNIT 1 3/4 4-16 AMENDMENT NO., 162
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REACTOR COOLANT SYST

BASES

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 for one fuel cycle (Cycle 13). 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 defécts 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 degradatlon 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. 183+ 15%
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REACTOR_COOLANT SYSTE

BASES

3/46.4,5 STEAM GENERATORS TUBE INTEGRITY (Continued)

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 6.9.1 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.

COOK NUCLEAR PLANT - UNIT 1 B 3/4 4-2b AMENDMENT NO., 303, 151 !
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REACTOR COOIANT SYSTE

BASES

Maintaining an operating leakage limit of 150 gpd per steam generator
(600 gpd total) for Fuel Cycle 13 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 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 gpn.

e

. 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
poxrtion 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 oxr 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. 53
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REACTOR_COOLANT SYSTE

BASES

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. The restriction is based on a Cook Nuclear Plant
site-specific radiological evaluation that assumes a post-accident primary-
to-secondary leak rate of 120 gpm in the faulted loop and a primary coolant
specific activity concentration corresponding to 1% fuel defects
(approximately 4.6 microCuries/gram dose equivalent I-131), rather than a
specific activity of 1.0 microCuries dose equivalent I-131.

Reducing T,,; 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.

COOK NUCLEAR PLANT - UNIT 1 B 3/4 4-5 AMENDMENT NO. 142
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REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Concinqul

All cubes chat previously had detectable wall penetrations
(greater than or equal to 20%) thac have not been plugged or
repaired by sleevxng in the affected area.

Tubes in those areas where experience has indicated potential
problens.

A tube inspection (pursuant to Specification 4.4,5.4.2.8)
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 subjecced 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:

INSERT

* = =

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

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

The resulcs of each sample inspection shall be classified. inco one of the
following three categories:

Category "Inspection Results
c-1 Less than 58 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 lt of cthe total
tubes inspectad are defective, or between 5% and 10% of
the total tubes inspected are degraded tubes.

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

Note: In all inspections, previously degraded tubes must exhibic

significant (greater than or equal to 10s%) furcher wall
penecractions to be included in the above percencage
calculations.

COOK NUCLEAR PLANT - UNIT 1 3/4 4-8 AMENDMENT No. 98,151
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| REACTOR csouanT sysTov |
SURYEZILLANCE REyrRsMENTS (S2n%inued)

1

4,4.5.) [nscecsizn Fecuenczies - The i2ave required inservics fascecsicas
of sma generiSr tutes salil Be garformed 1t tna fallewing frequencies:

. The firs: fasarvics {nscezsicn shall be parformed if<s~ §
Effective Full Fower Meatns Bus within 28 Cilendir monens o
faigdal eritfcaliy. Subsequent {aservica iaspecticns smal! ze
perdcraed 1% {atervils of nat less than 12 nor mre than 24
calancar mnIns 17%%r Che previous instection. [f S cansecu-
tive {nsgcecticas follewing sarvice under AVT condfstiens, asse
fagluding the presarvics insgecsion, result {n a1l {nssecsian
resules falling ints She Col cactagory or {f o consecutive
faspections demonserite tat sravicusly oBserved degradaticn
M3 nat continued 2nd no qedisional degradation has ocsurred,
e inscecticn interval may de extended S 1 maximsmsm of ence
per LS mains. . e . SR .

8. [# tne results ¢f tne inservice inscecsion of ¢ scgaxm
§enermiiar <2nguCtac iR descrance with Tadle 4,3« 12 4Q mmaszn
fazervals fali ia Category 'C-3, tie inspecsion frequency s;aii
e {ngredses I3 2 ieast dnge sar 29 msaAtng. The incresse n
1asseciion fresuency snall apply uacil e sudsequent .inscecsisa
$13isfy the Sritar1d ¢f Specification $.4.5.3.4: e inserval
21y then Be ex3lgnces I @ maximum ¢f encr zear 48 mansdng.,

¢. Acditional, unseheduled insarvice {nspeceicns snall e peresrmas
on each sjeam genericSr in accorzance with tne firss sazple

1 {assection spesified in Tabie 4,40 during the shutacwn suoseque:

3 any of the following cangitions:

eriginating from suse-t3-ute sheet welds) in excass ¢¢
. . the limits of Specification 3.4.5.2.

bl B LA LTI % H'--‘.lnau".oo.-.h,o.u..- te er T L. ‘v e ‘._ —— e e s
2. A seismie occsurrenca graatar than the Operiting S2sis

) Earingquaks,

T et e e by cSrioanyetaeseeandary. wubes . Jadks {9 including ledks
¢
3

e e bl v, @ T, 'qem M el ’-__..‘._.. Bl 16 s fresl W ua

3. A less-af-csolant acsidens mquiring actuation of the
tnginesred sarfequards.

4, A main steam ling sr fredwacer line bresk.

1

g Tubes left in service as a result of application of the tube support
plate interim plugging criteria shall be inspected by bobbin coil
probe during all future refueling outages.

g
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REACTOR COOLANT s¥sTEu

SURVEILLANCE REQUIREMENTS (Concinued)

4.0.%5.6 Accsocance Crizaria

2. As used in chis Specificacion:

L. Izseriection means an excspcian to the dizensions, £inish or
conzour of a tube or sleeve froa chac required by fabricazion
‘dravings ov specifications. Eddy.currenc tasting indications
belov 20% of the noainal vall thickness, {f detaczable, aay be
consideread as i{aperfeacsions. )

2. Degracdazion aeans a service-{nducsd cracking, vastxgc.'vcaz or
general corrosion cccurring on eicher inside or outsids of 4
tube or sleeve.

3. Dezzaded Tube or Sleeve neans an {mperfection greater than or
equal co 20t of the noainal wall thickness caused by
dcg'adacion

4, Pezzent Dcz'adxcion aeans the anount of the vall thickness

affece cd or :taovcd by dcg'xdxcion. )
-, s . R

L4 . -

5. Defact =ezns an szor scsion o£ such saverity that {c excseds
the repaiz liaie,

§. Rezair/Plugying Lizic means the {=perfection depch at or
beyond vhich the tube or sleeved cube shall be repairad or
6 removed from servics. Any tube vhich, upon {nspection,
1r exhibics tube vall dagradation of 40 percent or mors of tha

g; to raturning the stsaa generator to servicsa. Any slaave
t‘ wvhich, upon inspection, exhibits wall dagradation of 29
percant or mors of the nominal vall chickness shall be plugged
prior to recturning the steas gessrator to sarvics. 1In
addicion, any sleeve exhibiting any measurable wall loss in
sleeve expansion trans{tion or veld zones shall be plugged.

. i e Unsencicasble. desczibes. the-condition of--acuba or slédva-il -
’ it leaks or contains & defect large enough to affect ics
scructural {ncagricy {n the event of an Operacing Basis
ke g ot e ek e EaTEhquake ;- % Lossvof«Ccoolmtaceidarie; B 4 stiad 1ine ot

feedvater line brsak as specified in 4.4.5.3.c, ahovc

r&gfﬁj 8, Inspeczion decaraines the condition of the staaan generacor
:E tube or slseeve from the point of entry (hot leg side)

ccaplecaly azround the U-dend to the top suppo:: of the cold
leg.

9. Sleeving a tube is peraittad only {n areas vhers the sleeve
spans the tubesheet araa and vhose lover join: {s ac the
prizary fluid tubesheet facs.

COOR NUCLEAR PLANT - UNIT 1 3/6 4-10 . AMENDMENT NO. 98, 5S¢

ilf{ v noainal tube vall thickness shall be plugged or repaized priocr .




d. Implementation of the steam generator tube/tube support plate
interim plugging criteria for one fuel cycle (Cycle 13) requires a
100% bobbin coil 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.

: | THS exT B

\

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.

T NS ERT C

- .- For a
tube in which the tube support plate elevation interim plugging
limit has been applied, the inspection will include all the hot
leg intersections and all cold leg intersections down to, at

least, the lgvel of the last crack indication.
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SURVEILIANCT '!QEIRZHIHTS (Cancinuad)

w
< D/;’ The sieqn generacor shall be dacarained OPERASLE afzar coapleeing

\V

L.6.5.8

COOK NUCLZAR PLANT . uNIT 1 /6 4.1}

e:n corvesponcing acstions (plugging or sleeving all cubes exczed!n
S8 repalr 1liafs and all 2udaes cantalaling chrough-vall cracks) ¢

Tequized 5y Table 4.4-2.

$3saa geresazar sube Tepaliss aay be 24da {n accordancs vieh the
@eNads dascribed {a elzher WCAP-12623 or CIN-313.2.

Rezars
£4301°3

fgllcvin; each inservics {n3pec3ion of sCean generazor tubes, {f

::n:n 1$0 any tules Taquizing plugging or sleeving, the nuaber of
Sides pligged o7 sleevad {n esch sceaa goneracor shall bhe !lpO'°.d
T3 tRe Ssamissisn wishia 1s days. i

- - ame ® - - w'e -
::‘-‘:?f"’e-.rf‘C's ef zhe s2eaa generacat ctube {cservice
Ripectocn Sn4.l te included Ln the Annual Operating Rapert fa: e

g wl - rms el en ) -
7::;32‘?"u~".." nis inspeczion vas coaplecad, This repors shall

-

»

‘. [T

1. Nuake: inc exant of cubes {nspeccad.

VThYy
»

P NS TE— S @S W ) 0¢ S

% 4n2 percans of vall.chickness penecracion for egeh
of an laperfaczion. -

3., idenzifizaziza of cubes plugged =: sleeved..

Ra:ul:: of '32843 generassr tibe inspec:zioms which fall {aes
:;.ngory-c-s and Tequirs proape moeificacion of che Commission shall
¢ Teporiad pursuant o Specificacion 6.9.1 prior to resumpcion of
planc operacion. The vricsen follovup of this report shall provids
:Lg:s::::cizniot Ln:cs:i;acieas conducted ¢o decsarmine cause of the

: adacion and corra
el sb ceive Sessures caken €3 praveac

The results of inspections performed under 4.4.5.2 for all tubes in
which the tube support plate interim 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).

AMDTNDT o, 98, 57
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The Tube Support Plate Interim Plugging Criteria is used for
disposition of a steam generator tube for continued service
that is experiencing outer diameter initiated stress corrosion

- eracking confined within the thickness of the tube support

plates. For application of the tube support plate interim
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 1.75 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 1.75
volts.

Ires e masas
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REACTOR COOLANT SYSTEM
QPERATIONAL LEAKAGE | 3

LIMITING CONDITION FOR OPERATION

3.4.6.2 Reacsor Coolant System leakage shall be limited to:
a. No PRESSURE 30UNCARY LEAKAGE,
b. 1 GPM:-UNIDENTIFiSD LEAKAGE,
c. 2% total srimary-to-secondary leakage through all steam gener-
ators and Bsezgallons per day through any one steam generato:?%1§/4huﬂa?gu44§g
/ #
d. 10 GPM IDENTIFiED LEAKAGE from the Reactor Coolant System, and
e. 52 GPM CONTROLLED LEAKAGE.

£. 1 GPM leakage fram 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 COLD SHUTDOWN within the following 30 hours.

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

“.¢. With any reactor coolant system pressure isolation valve(s) leak-
age greatar 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 measurad leakage* by an amount that reduces the

*To satisfy ALARA requirements, measured leakage may be measuyred indirectly
(as from the performance of pressure. indicators) if accomplished in
accordance with approved orocedures and supported by computations showing
that the method is capabie of demonstrating valve ccmpliance with the
leakage criteria.

0. C. COOK - UNIT 1 3/4 4-16 Grder—dated-Apnit—20—1580 ~
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REACTOR COOLANT SYSTEM

BASES
3/6.6 5 STEAM GEZNERATCRS TUAE INTEGRITY

The Surveillance Requizezencss £ar laspeczion of the sTaaz generacer
gubes ensuse Chat cSne ssruccuzal {nsagrity of cthis portion of che RCS will
be maincained. The prograa far {nservics {nspecsion of scean generacor
tubes {3 based on & 3cdiflicaclion of Ragulacory Guide 1.83, Ravision 1.
Insarvice inspecczion of sceaz genszacor zubing is essencial (n order 2o
maincain surveillancs of the condizions of tha ctubes {n the event that thare
{3 evidencs of zmechanical danage or progressive dagradacion dus to design,
panufaczuring ervess, ov lnservics condizlons chat lead to corTosion:
Inservice {nspecsion of sctaaa generacor tubing also provides a means of
characzarizing cthe nacure and cause of any cube dagradation so that
corrective measuces cant be taken.

The planc s expeczed 25 be operazad {n a aanner such thac the second.
ary coolanc vill be =aincained vichin those cheafiscry limics found 2o resuls
Q: in negligidle corrssisn of che stsan generacor cubes. I[f the sacondarzy
Qj‘coolanc cheaisery L5 not z2:ainctained victhia chese parazetar limizs, lecalized
corrosion aay likaly resulc {n scTess corvosicn cracking. The exteant of
_ cracking during planc operacion would be lizicad by the limiczcion of staam
genezacor tube lesakaze becween the prizary coclanc systea and the geacondary ¢
coolant syscaz [3

flushing {n Mode 4 {3 available for decay heat rsacval and is operabls/operacing
upon teinscacsaent of auxiliary or main feed flov concrol and sceaa control.

(\ Vastage-type dafects ars unlikely with the all volacile treacaent (AVI)
. Qa of sacondary coolant. Hovever, even Lf a defect of similar type should develop
- QQ/(P, in service, it wvill be found during scheduled insservice szaam gsnerator fube.
) AN @xanindcions. ~Plugging or sleeving vill be required for all tubes vith i{aper-
) %¥<6 fections excseding the repaiz liaic vhich is defined {n Specificacion
{; s e 2803008, SCAAR. ganeracor. Cuhe lnapectiangof eperacing.planca-hawe ... voon oo

4:: "demonstraced tHe capabilicy co reliably decset degradacion chat has
panetracad 20% of cthe original cude vall chicknass.

R T e W g

Whenaver the rasulcs of any steaa gensrator tubing {nservics {inspeccion
fall i(nco Cacagory C-.3, chesa resulcs will be proapcly raported to the
Commission pursuanc to Specificacion 6.9.1 prior to rasuapcion of planc
operacion. Such cases vill be considersd by the Commissicn om a case-dDy-cise
basis and asy result in a requirsaent for analysis, laboractory examinacions,
tescs, addicional eddy-currsnt {nspection, and revision of cthe Technical
Specificacions, {f necsssary. . {
'COOR NUCLEAR PLANT - UNIT 1 B 3/4 4<2a AMENDMENT HO. 193.}(5
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"The allowable primary- -to- -secondary leak rate is 150 gallons
per day per steam generator for onme fuel cycle (Cycle 13). 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.

INSERT F

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,
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\_¢2aaigiens.

PRESSURE BCUNOARY LEIAXAGEZ of any sagnituda s unacsepladle sincs 1% zay
- be fndicative of 1n incencing gross faflure of the pressure Boundary. Should
PRESSURS ZQUNOARY LIAKAGE cczur through 3 ccaponent which can e fsolated frim
the daliace of he Reacssr Csslant Systam, plant operation 2ay continue pravided

the leaking csmpenent {s praeptly {solatad frea the Rnac:or Csglant Systam sinca

-

fsalatian reacves the sourcs. cf patential faflurt. :,..'

Tl .

Tho Survcil?anc: 2¢qu1rtmcnts for RCS Prts:urt Isolaticn Valvcs pruvidt
ddded assurancs of valve {ntagrily theredy reducing the preladility. of gross
valve faflure and cansecuent fntarsystam LOCA, Laakiage from the RCS Pressure
[salaticn YValves {s [CENTIFIZD LSAKAGE and will e considered is 3 portica of
the illcwed 1{ais, -

3/4.4.7 CHEMISTRY

The 1{attaticns on Reactar Coclant System cheaistry ensure that corresion |

" .of the RAsaciar Csalant Systaa is ainiaized and reducas the petantial for Reacs

TR PR

tor Coolant Systaa lTeakage or failure dues to stress carrosion. Maintaining

the cheaistry within the Staady Stata Limits provides adequats corrosion pro-
tacticn %3 ensure e siructuril {ntagrity of the Reactsr Coclant System gver

the 1ife of the plant. The assocfatad effects of excaeding tne oxygen, calorice,
and flucride li{mits ire time and tesceraiture degsencant. Carresion studies show
- WAt operation say Be cantinued with cantaminant concantration levels fn excass
of " thre Steaoy Stats Limis, up: 23 -tha Tringient Limizg,. f3r the spacifiad limitaa
tiza fntarvgls without having 2 significant effecs an tne struciural {atagrisy

of the Resctor Csolant Systes. The tise intarval peraitzing cantinuad egeratica

within 4hg rystricetons o f e Tremstent’ Lim{ts- prev»d&a Line. for. zakiag.csrree~ -+ . .

tive acsicns %3 mistare e

sntaminant cancantrations t3 within the Staady -
Stata Limits,
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CTOR €00 SYSTRY
3ASES

The surveillance raquiremencs provide adequacs assurancs that cancancrations
in excess of the 1iaies will be dstacsad {n sufflcienc cize 2o Caks

corzactive aczion,

3/6.64.8 SPECIFIC ACTIVITY

The limitacions on che specific acsivity of the prizary csolant ensuze zhaz
the zesuleing 2 hour doses it the sits boundary will not excsed an
appropriacaly small fraction of Paze 100 liaics folloving a scaan generazse
sube Tupcure accidanz {n ¢onjuncilon wich an assuzmed sceady staca
prizary-co-secandary scean generatsT leakage racs of 1.0 G, Tha values Is:

che Lizizs on specifis zczivizy tepresenc l(ncesriz limizs based upon 2

conservacive {n zhas specific s{za parazecars of che Cook Nuclear Plans siza,
such 23 sics boundary locacisn and zecsozolagical conditions, vars noc

|
parazecric evaluaszian By Ile NRAC of <yplcal size locacions. These values aze \
{

considezed {2 Shis evaluacion. The NRC {s finalizing sice specific cxizazia

vhich w{ll bYe usad 23 the basis for che zeevaluacion of the specific aczivizy

Linics of chis siza. This raevaluasion zay rasule {a higher liaiczs. l
P e N,

Reducing T ___ 9 less shan 500°7 prevencs the raleasa of acsivicy should 2
sCaan 5cnn:a§ar ute Tuptures sinca tha sazuracion prassure of the prizazy
coolans i3 bSelow she LLE2 pressure of the atmospheric stsaa rellef valves.
The suzveillancs requirezencs provide adequacs assurancs chat excsssive
speciflc aczivicy levels {n the prizary coolanc will be detsccad (n
sufllcient tize 23 :zaka corrsccive action. Informacion obtalned on fodine
spizing will Ye used 25.a2s35883 che paramecars associacted wich spiking
phencaena. A reducsion in fraquency of {soteplc analysas folloving pover
changes aay de per3issible {£ juscifiad by chae daza obtained.

"COOK NUCLZAR PLANT - UNIT L 8 3/6 4.5 Amendment No. A")?'
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Maintaining an operating leakage limit of 150 gpd per steam generator

(600 gpd total) for Fuel Cycle 13 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 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.

TINS ERT /'<l

Offsite doses following a main steam line break are limited to 10 percent of
the 10 CFR 100 guideline. The restriction is based on a Cook Nuclear Plant
site-specific radiological ‘evaluation that assumes a post-accident primary-
to-secondary leak rate of 120 gpm in the faulted loop and a primary coolant
specific activity concentration corresponding to 1% fuel defects
(approximately 4.6 microCuries/gram dose equivalent I-131), rather than a
specific activity of 1.0 microCuries dose equivalent I-131.
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