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CT COO SYST

3 4.4.5 ST H G TORS

I

~
IM TI G CO OITION FOR OP RATION

3.4.5 Each steam generator shall be OPERABLE.

~PP CA I ITY: MODES l. 2. 3 d 4.

~CT~IO:

With one or more steam generators inoperable, restore the inoperable generator(s) to
OPERABLE status prior to increasing Tavg above -200'F.

SURV L ANCE RE UIREHENTS

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

4.4.5.1 Steam Generator Sam le Selection a d s ection - 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 Sam le Selection and s ection - 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

'"I 'team 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;

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

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

i
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REACTOR COOLANT SYSTEM

SURYEILLANCE RE UIREHE TS Continued

lg~uT A

2) Tubes in those areas where experience has indicated potential problem
-aRd~ .

3) A tube inspection (pursuant to Specification 4.4.5.4a.8) shall be ~

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

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

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

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

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

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

~Cate or

C-1

~ C-2

C-3

Ins ection Results

Less than 5'f the total tubes inspected are degraded tubes and
none of the inspected tubes are defective.

One or more tubes, but not more than 18 of the total tubes
inspected are defective, or between 5i and 10~ of the total tubes
inspected are degraded tubes.

More than 10% of the total tubes inspected are degraded tubes or
more than 18 of the inspected tubes are defective.

i

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

K)CK'xx
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5) Tubes identified as VP tubes having a previously identified indication
within the VP length shall be inspected using a rotating pancake coil
(RPC) probe for the full length of the W" region during all future refueling
outages.
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SURVEILLA C R UIREHE TS Continued

4.4.5.4 Acce tance Criteria~ ~ ~

a ~ As used in this Specification:

1) ~lf ' pt' th di
'

11 1 'h t f
a tube from that required by fabrication drawings or specifications.
Eddy-current testing indications below 20~ of the nominal= tube wall
thickness, if detectable, may be considered as imperfections;

D) ~Dd 1 . ')d d. k)g, tg:. "8
corrosion occurring on either inside or outside of a tube;

h) ~DddTb . tb tfigip f ti g t th
equal to 20~ of the nominal wall thickness caused by degradation;

8) Dgg 8 tith P t g f th t b )) tbi k ff t d

or removed by degradation;

5) Defect means an imperfection of such severity that it exceeds the
plugging 1imit. A tube containing a defect is defective;

8) ~fi 1 Ui th '8 f*t'pth t hp d ifhth th
shall be removed serv's e ual to 40'f the nominal tube
wall thickness. This efinition oes not app o u e su rt p ate
in er ons or ich the v age-based r air criteri are being
appli . Refer 4.4.5.4a ) for the r air limit p plicable to
the interse sons.

7) Unserviceable describes the condition of a tube if it leaks or contains
a defect large enough to affect its structural integrity in the event
of a Double Design Earthquake, a loss-of"coolant accident, or a steam
line or feedwater line break as specified in 4.4.5.3c., above;

8) ~ib I 1 1 p ti fth t g t tb f
the point of entry (hot leg sid completely around the U-bend to the
top support of the cold leg;

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

DIABLO CANYON " UNITS 1 5 2 3/4 4-14 Unit 1 - Amendment No. 124/
Unit 2 - Amendment No.
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a) This definition does not apply to tube support plate intersections for which
the voltage-based repair criteria are being applied. Refer to Specification
4.4.5.4a.10) for the repair limit applicable to these intersections.

b) This definition does not apply to the portion of the tube within the
tubesheet below the W" length. Acceptable tube wall degradation within
the W* length shall be defined as in Specification 4.4.5.4a.11).
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SURV A CE RE UIREHE TS Continued

tJo C ffAQO'E5

10) Tube Su ort Plate Plu in imit is used for the disposition of an
alloy 600 steam generator tube for continued service that is
experiencing predominantly axially oriented outside diameter stress
corrosion cracking confined within the thickness of the tube support
plates. At tube support plate intersections, the plugging limit is
based on maintaining steam generator tube serviceability as described
below:

"

a ~

b.

C ~

d.

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

'I

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

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

Certain intersections as identified in Westinghouse letter to
PGKE dated September 3, 1992, "Deformation of Steam Generator
Tubes Following a Postulated LOCA and SSE Event," will be
excluded from application of the voltage-based repair criteria asit is determined that these intersections may collapse or deform
following a postulated LOCA + SSE event.

i

DIABLO CANYON - UNITS I 5 2 3/4 4-14a Unit I - Amendment No. 124
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CTO COO T SYS EM

SURV I LA CE UIREHE TS Continued

e. If an unscheduled mid-cycle inspection is performed, the following mid-cycl
repair limits apply instead of the limits identified in 4.4.5.4a.10)a,
4.4.5.4a.10)b, and 4.4.5.4a.l0)c. The mid-cycle repair limits are determined
from the following equations:

VHURL =. VsL

1.0 + NDE + Gr (CL - 4t)
CL

YgLRL ='VguRL - (VuRL -
VLRL) ( CL - 4t)

CL

where:

VURL = upper voltage repair limit
VLRL = lower voltage repair limit
VguRL = mid-cycle upper voltage repair limit based on time into cycle

VgLRL = mid-cycle lower voltage repair limit based on VpuRL and time
into cycle

4t = length of time since last schedu'led inspection during which
VuRL and VLRL were implemented

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

YSL = structural limit voltage

Gr = average growth rate per cycle length

~

'DE

= 95~ cumulative probability a1lowance for nondestructive
examination uncertainty (i.e., a value of 20~ has been approved
by the NRC),

Implementation of these mid-cycle repair limits should follow the same
approach as in TS 4.4.5.4a.10)a, 4.4.5.4a.10)b, and 4.4.5.4a.l0)c.
NOTE 1: The lower voltage repair limit is 2.0 volts for 7/8 inch
diameter tubing at DCPP Units 1 and 2.

LHs~yT g
NOTE 2: The upper voltage repair limit is calculated according to the
methodology in Generic Letter 95-05 as supplemented.

b. The steam generator shall be determined OPERABLE after completing the
corresponding actions (plug all tubes exceeding the plugging limits) require~
by Table 4.4-2.

p p(A
X
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11) W" Plu in Limit is used for disposition of an alloy 600 steam generator
tube for continued service that is experiencing predominately axially
oriented inside diameter stress corrosion cracking confined within the
tubesheet, below the bottom of the WEXTEX transition (BWT). As used in
this specification:

a. Bottom of WEXTEX Transition (BWT) is the highest point of contact
between the tube and tubesheet at, or below the top-of-tubesheet
as determined by eddy current testing.

b. V~PLen th is the distance to the tubesheet betow the BWT that
precludes tube pull out in the event of a complete circumferential
separation of the tube below the W" length. The W" length is
conservatively set at: 1) an undegraded hot leg tube length of 5.2
inches for Zone A tubes and 7.0 inches for Zone B tubes, and 2) an
undegraded cold leg tube length of 5.5 inches for Zone A tubes
and 7.5 inches for Zone B tubes. Information provided in WCAP-
14797 defines the boundaries of Zone A and Zone B.

c. Flexible W'en th is the W" length adjusted for any cracks found
within the W* region. The Flexible W Length is the total RPC-
inspected length as measured downward from the BWT, and
includes NDE uncertainties and crack lengths within W" as
adjusted for growth.

d. W" Tube is a tube with equal to or greater than 40% degradation
within or below the W" length that is left in service, and degraded
within the limits speciTied in Specification 4.4.5.4a.11)e.

e. Within the tubesheet, the plugging (repair) limit is based on
maintaining steam generator serviceability as described below:

For tubes to which the W* criteria are applied, the length of
non-degraded tube below BWT shall be greater than or
equal to the W" length plus NDE uncertainties and crack
growth for the operating cycle.

2. Axial cracks must have the upper crack tip below the BWT
by at least the NDE measurement uncertainty.
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Resolvable, single axial indications (multiple indications
must return to the null point between individual cracks)
within the flexible W" length can be left in service. Alternate
RPC coils or an ultrasonic test (UT) inspection can be used
to demonstrate return to null point between multiple axial
indications or the absence of circumferential involvement
between axial indications.

4. Tubes with inclined axial indications less than 2.0 inches
long (including the crack growth allowance) having
inclination angles relative to the tube axis of < 45 degrees
minus the NDE uncertainty, hNDE~„, on the measurement
of the crack angle can be left in service. Tubes with two or
more parallel (overlapping elevation), inclined axial cracks
shall be plugged or repaired. For application of the 2.0 inch
limit, an inclined indication is an axial crack that is visually
inclined on the RPC C-scan, such that an angular
measurement is required, and the measured angle exceeds
the measurement uncertainty of b,NDE~.

5. Circumferential, volumetric, and axial indications with
inclination angles greater than (45 degrees - hNDEQ within
the flexible W" length shall be plugged or repaired.

6. Any type of combination of the tube degradation below the
VP length is acceptable.
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SURVEILLANCE RE UIREHENTS Continued

.4.4.5.5 ~ge orts~ ~ ~

a.

b.

Mithin 15 days following the completion of each inservice inspection of steam
generator tubes, the number of tubes. plugged in each steam generator shall be
reported to the Commission in a Special Report pursuant to
Specification 6.9.2.

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

1) Number and extent of tubes inspected,

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

3) Identification of tubes plugged.

Results of steam generator tube inspections, which fall into Category C-3,
shall be reported in a Special Report to the Commission pursuant to
Specification 6.9.2 within 30 days and prior to resumption of plant
operation. This report shall provide a description of investigations
conducted to determine cause of the tube degradation and corrective measures
taken to prevent recurrence.

For implementation of the voltage-based repair criteria to tube support plate
intersections, notify the NRC prior to returning the steam generators to I

service should any of the following conditions arise:

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

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

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

5)

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

If the calculated conditional burst probability based on the projected
end-of-cycle (or if not practical, using the aetna( measured
end-of-cycle) voltage distribution exceeds 1 x 10, notify the NRC and
provide an assessment of the safety significance of the occurrence.

DIABLO CANYON " UNITS 1 8 2 3(4 4"15 Unit 1 - Amendment No. 1
Unit 2 - Amendment No. 2+ /,
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e. The results of the inspection of W" tubes shall be reported to the
Commission pursuant to Specification 6.9.2 within 90 days following
return to service of the steam generators. This report shall include:

1) Identification of W" tubes.

2) W" inspection distance measured with respect to the BWT or the
top of the tubesheet, whichever is lower.

3) Elevation and length of axial indications within the flexible W"
distance and the angle of inclination of clearly skewed axial cracks
(ifapplicable).

4) The total steam line break leakage for the limiting steam generator
per WCAP-14797.

The aggregate calculated steam line break leakage from application of all
alternate repair criteria shall be reported to the Commission pursuant to
Specification 6.9.2 within 90 days following return to service of the steam
generators.
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BASES

STEAM GENERATORS (Continued)

mechanical damage or progressive degradation due to design, manufacturing errors, or
inservice conditions that lead to corrosion. Inservice inspection of steam generator
tubing also provides a means of characterizing the nature and cause of any tube
degradation so that corrective measures can be taken.

The plant is expected to be operated in a manner such that the secondary coolant will
be maintained within those chemistry limits found to result in negligible corrosion
of the steam generator tubes. If the secondary coolant chemistry is not "maintained
within these limits, localized corrosion may likely result in stress corrosion
cracking. The extent of cracking during. plant operation would be limited by the
limitation of steam generator tube leakage between the Reactor Coolant System and the

QJ Secondary Coolant System (primary-to-secondary leakage = 150 gallons per day per
steam generator) . Cracks having a primary'-'to-secondary leakage less than this limit
during operation wi 11 have an adequate margin of safety to withstand the loads

g imposed during normal operation and by postulated accidents. DCPP has demonstrated
that primary-to-secondary leakage of 150 gallons per day per steam generator can
readily be detected during power operation. Leakage in excess of this limit will
require plant shutdown and an unscheduled ins ection durin which the leakin tu

Implementation of SR 4.4.5.4a.l0) requires a derivation of the voltage structural
limit from the burst versus voltage empi rical correlation and then the subsequent
derivation of the voltage repair limit from the structural limit (which is then
implemented by this surveillance).

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

URL SL VGR VNOE

where VGR represents the allowance for flaw growth between inspections and VNDE
represents the allowance for potential sources of error in the measurement oi the
obbin coil voltage. Further discussion of the assumptions necessary to determine Xxx.

e voltage repair limit are discussed in GL 95-05.

p ~ g g bes
will be located and plugged.

The voltage-based repair limits of SR 4.4.5.4a.lQ) implement the guidance in GL 95-05

~and are applicable only to Westinghouse-designed steam generators (SGs) with outside
iameter stress corrosion cracking (ODSCC) located at the tube-to-tube support plate
ntersections. The voltage-based repair limits are not applicable to other forms of

SG tube degradation nor are they applicable to ODSCC that occurs at other locations
within the SG. Additionally, the repair criteria apply only to indications where the .
degradation mechanism is dominantly axial ODSCC with no significant cracks extending
outside the thickness of the support plate. Refer to GL 95-05 for additional
description of the degradation morphology.

DIABLO CANYON - UNITS 1 8 2 B 3/4 4"3 Unit 1 - Amendment No. +4
Unit 2 - Amendment No. 2 3
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Operating experience of tubes with through-wall cracking in the transition region
of European plants and in-situ pressure testing of a domestic plant with primary
water stress corrosion cracking in the roll transitions suggests that leakage at
operating conditions from W" tubes would not be expected.

The W" criteria incorporate the guidance provided in Revision 1 of WCAP-14797,
"Generic W'ube Plugging Criteria for 51 Series Steam Generator Tubesheet
Region WEXTEX Expansions." W" length is the distance into the tubesheet
below the bottom of the WEXTEX transition (BWT) that precludes tube pullout in
the event of a complete circumferential separation of the tube below the W*

length.

For tubes to which the W'riteria are applied, indications of degradation in
excess of 40% through-wall can remain in service without a loss of functionality
or structural and leakage integrity. Tubes to which W" is applied can experience
through-wall degradation up to the limits defined in Revision 1 of WCAP-14797
without increasing the probability of a tube rupture or large leakage event. The
guidance of Regulatory Guide 1.121, issued for comment in August 1976, is
used to assess the limits of acceptable tube degradation within W". A potential
exists for W" tubes to allow primary-to-secondary leakage during a postulated
steam line break. Information is provided in Revision 1 of WCAP-14797 that is
used to calculate the expected leakage at steam line break conditions for W
tubes. Tube degradation of any extent below the W" length, including a
complete circumferential separation of the tube, is acceptable and does not
require repair.

The combined calculated leak rate from all alternate repair criteria must be less
than the maximum allowable SLB leak rate limit in any one steam generator in
order to maintain off-site doses to within 10 CFR 100 guideline values during a
postulated steam line break event.



0
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BASES

( 3 4.4.5.2 OPERATIONAL LEAKAG

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

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

The totaI steam enerator tub eakage limit f 150 gpd for a one steam ge rator
ensures that e dosage cant ibution from t tube leakage

'
be limited o a small

fraction of 0 CFR Part 10 dose guideline alues in the e ent of either steam
generator ube rupture or steam line bre . This limit 'onsistent wi the
assumpt ns used in the analysis of th e accidents. e 150 gpd leak e limit per
steam enerator ensur that steam ge erator tube in grity is mai ed in the
even of a main stea line ru ture or under LOCA co 'tions. The
primary- o-secon ary operational leakage limit af 150 gpd per steam generator is more
restrictive than the standard operating leakage limits and is intended to provide an
additional margin to accommodate a crack which might grow at a greater than expected
rate or unexpectedly extend outside the thickness of the tube support plate. Hence,
the reduced leakage limit, when combined with an effective leak rate monitoring
program, provides additional assurance that should a significant leak be experienced
in service, it will be detected, and the plant shut down in a timely manner.

Calculations for primary-to-secondary leakage are performed using approximate
Standard Reference State of 25'C. When determining primary-to-secondary leakage of
150 gpd, indeterminent inaccuracies associated with determination of leakage are not
considered.

For NODES 3 and 4, the primary system radioactivity level (source term) may be very
low, making it difficult to measure primary-to-secondary leakage of 150 gallons per
day. Therefore, if steam generator water samples indicate less than the minimum
detectable activity of 5.0 E-7 microcories/ml for principal gamma emitters, the 150
gallons per day leakage limit may be considered met.

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

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

DIABLO CANYON - UNITS 1 & 2 B 3/4 4"4 Unit 1 - Amendment No. Z4/
Unit 2 - Amendment No. 32
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REACTOR COOLANT SYSTEM

3 4'.4.5 STEAM GENERATORS~ ~

LIMITING CONDITION FOR OPERATION

3.4.5 Each steam generator shall be OPERABLE.

APPLICABILITY: MODES I, 2, 3 and 4.

ACTION:

With one or more steam generators inoperable, restore the inoperable generator(s) to
OPERABLE status prior to increasing Tavg above 200'F.

SURVEILLANCE RE UIREMENTS

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 Sam le Selection and Ins ection - 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 Sam le Selection and Ins ection - =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 ~

b.

Where experience in similar plants with similar water chemistry indicatescritical areas to be inspected, then at least 50~ of the tubes inspected
shall be from these critical areas;

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

I) All nonplugged tubes that previously had detectable wall penetrations
(greater than 208) .

2) Tubes in those areas where experience has indicated potential problems.

DIABLO CANYON - UNITS I 8I 2 3/4 4-11 Unit I - Amendment No. XXX
Unit 2 - Amendment No. XXX
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SURVEILLANCE RE UIREMENTS Continued

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

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

5) Tubes identified as W* tubes having a previously identified indication
within the W* length shall be inspected using a rotating pancake coil
(RPC) probe for the full length of the W* region during all future
refueling outages.

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:

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

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

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

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

d.

~Cate or

C"I

C-2

Ins ection Results

Less than 5~ of the total tubes inspected are degraded tubes and
none of the inspected tubes are defective.

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.

Note: In all. inspections, previously degraded tubes must exhibit significant
(greater than 10~) further wall penetrations to be included in the above
percentage calculations.
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SURVEILLANCE RE UIREMENTS Continued

4.4.5.4 Acce tance Criteria

'a ~ As used in this Specification:

2)

~lf 1 pf

hdtv

f,flib f.
a tube from that required by fabrication drawings or specifications.
Eddy-current testing indications below 20~ of the nominal tube wall
thickness, if detectable, may be considered as imperfections;

~di '
1 d d kl g, g, 6

corrosion occurring on either inside or outside of a tube;

6) ~dd b b 1 1glp f 1 g
k'qualto 20~ of the nominal wall thickness caused by degradation;

4) ~d 1 h p t g f h t b 11 Il k ff d

or removed by degradation;

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

6) ~ti 11 h fp f 1 dph t bf d hlh.h b
shall be removed from service and is equal to 40~ of the nominal tube
wall thickness.

a) This definition does not apply to tube support plate
intersections for which the voltage-based repair criteria are
being applied. Refer to Specification 4.4.5.4a. 10) for the
repair limit applicable to these intersections.

b) This definition does not apply to the portion of the tube within
the tubesheet below the W* length. Acceptable tube wall
degradation within the W* length shall be defined as in
Specification 4.4.5.4a.l1).

7) Unserviceable describes the condition of a tube if it leaks or contains
a defect large enough to affect its structural integrity in the event
of a Double Design Earthquake, a loss-of-coolant accident, or a steam
line or feedwater line break as specified in 4.4.5.3c., above;

8) Tube Ins ection means an inspection of the steam generator tube from
the point of entry (hot leg side) completely around the U-bend to the
top support of the cold leg;

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

10) Tube Su ort Plate Plu in Limit is used for the disposition of an
alloy 600 steam generator tube for continued service that is
experiencing predominantly axially oriented outside diameter stress
corrosion cracking confined within the thickness of the tube support
plates. At tube support plate intersections, the plugging limit is
based on maintaining steam generator tube serviceability as described
below:

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

b.

c ~

d.

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

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

Certain intersections as identified in Westinghouse letter to
PG8E dated September 3, 1992, "Deformation of Steam Generator
Tubes Following a Postulated LOCA and SSE Event," wi 11 be
excluded from application of the voltage-based repair criteria asit is determined that these intersections may collapse or deform
following a postulated LOCA + SSE event.

!
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REACTOR COOLANT SYSTEM

SURVEILLANCE RE UIREMENTS Continued, If an unscheduled mid-cycle inspection is performed, the following mid-cycle
repair limits apply instead of the limits identified in 4.4.5.4a.10)a,
4.4.5.4a.l0)b, and 4.4.5.4a.l0)c. The mid-cycle repair limits are determined
from the following equations: ~

VMURL VsL

1.0 + NDE + Gr (CL " ht)
CL

VHLRL = VHURL
"

(VURL VLRL) ( CL - ht)
CL

where:

VURL = upper voltage repair limit
VLRL = lower voltage repair limit
VgURL = mid-cycle upper voltage repair limit based on time into cycle

VHLRL = mid-cycle lower voltage repair limit based on VgURL and time
into cycle

ht = length of time since last scheduled inspection during which
VURL and VLRL were implemented

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

VSL = structural limit voltage

Gr = average growth rate per cycle length

NDE = 95~ cumulative probability allowance for nondestructive
examination uncertainty (i .e., a value of 20~ has been approved
by the NRC)

Implementation of these mid-cycle repair limits should follow the same
approach as in TS 4.4.5.4a.10)a, 4.4.5.4a.l0)b, and 4.4.5.4a. 10)c.

NOTE 1: The lower voltage repair limit is 2.0 volts for 7/8 inch
diameter tubing at DCPP Units 1 and 2.

NOTE 2: The upper .vol'tage repair limit is calculated according to the
methodology in Generic Letter 95-05 as supplemented.
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SURVEILLANCE RE UIREMENTS Continued

11) W* Plu in Limit is used for disposition of an. alloy 600 steam
generator tube for continued service that is experiencing predominately
axially oriented inside diameter stress corrosion cracking confined
within the tubesheet, below the bottom of the WEXTEX transition (BWT).
As used in this specification:

'a ~

b.

Bottom of WEXTEX Transition (BWT) is the highest point of contact
between the tube and tubesheet at, or below the top-of-tubesheet
as determined by eddy current testing.

~We Len th is the distance to the tobesheet below the BMT that
precludes tube pull out in the event of a complete
circumferential separation of the tube below the W* length. The
W* length is conservatively set at: 1) an undegraded hot leg
tube length of 5.2 inches for Zone A tubes and 7.0 inches for
Zone 8 tubes, and 2) an undegraded cold leg tube length of 5.5
inches for Zone A tubes and 7.5 inches for Zone B tubes.
Information provided in WCAP-14797 defines the boundaries of Zone
A and Zone B.

C ~

d.

e.

Flexible W* Len th is the W* length adjusted for any cracks found
within the W* region. 'The Flexible W* Length is the total
RPC-inspected length as measured downward from the BWT, and
includes NDE uncertainties and crack lengths within W* as
adjusted for growth.

W* Tube is a tube with equal to or greater than 40~ degradation
within or below the W* length that is left in service, and
degraded within the limits specified in Specification
4.4.5.4a.ll)e.

Within the tubesheet, the plugging (repair) limit is based on
maintaining steam generator serviceability as described below:

1. For tubes to which the W* criteria are applied, the length
of non-degraded tube below BWT shall be greater than or
equal to the W* length plus NDE uncertainties and crack
growth for the operating cycle.

2.

3.

Axial cracks must have the upper crack tip below the BWT byat least the NDE measurement uncertainty.

Resolvable, single axial indications (multiple indications
must return to the null point between individual cracks)
within the flexible W* length can be left in service.
Alternate RPC coils or an ultrasonic test (UT) inspection
can be .used to demonstrate return to null point between
multiple axial indications or the absence of
circumferential involvement between axial indications.
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REACTOR COOLANT SYSTEM

SURVEILLANCE RE UIREMENTS Continued

4, Tubes with inclined axial indications less than 2.0 inches
long (including the crack growth allowance) having
inclination angles relative to the tube axis of <45 degress
minus the NDE uncertainty, hNDEcp, on the measurement of
th'e crack angle can be left in service. Tubes with two or
more parallel (overlapping elevation), inclined axial
cracks shall be plugged or repaired. For application of
the 2.0,inch limit, an inclined indication is an axial
crack that is visually inclined on the RPC C-scan, such
that an angular measurement is required, and the measured
angle exceeds the measurement uncertainty of hNDEcg.

Circumferential, volumetric, and axial indications'with
inclination angles greater than (45 degress - hNDEcg)
within the flexible W* length shall be plugged or repaired.

b.

6. Any type of combination of the tube degradation below the
W* length is acceptable.

The steam generator shall be determined OPERABLE after completing the
corresponding actions (plug all tubes exceeding the plugging limits) required
by Table 4.4-2.
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REACTOR COOLANT SYSTEM

SURVEILLANCE RE UIREMENTS Continued

4.4.5.5 ~Re orts

l

'a ~

b.

c ~

d.

Within 15 days following the completion of each inservice inspection of steam
generator tubes, the number of tubes plugged in each steam generator shall be
reported to the Commission in a Special Report pursuant to
Specification 6.9.2.

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

I) Number and extent of tubes inspected,

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

3) Identification of tubes plugged.

Results of steam generator tube inspections, which fall into Category C-3,
shall be reported in a Special Report to the Commission pursuant to
Specification 6.9.2 within 30 days and prior to resumption of plant
operation. This report shall provide a description of investigations
conducted to determine cause of the tube degradation and corrective measures
taken to prevent recurrence.

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

I) If estimated leakage based on the projected end-of-cycle (or if not
practical, using the actual measured end-of-cycle) voltage
distribution, reduced by estimated leakage by all other alternate
repair criteria, exceeds the leak limit determined from the licensing
basis dose calculation for the postulated main steamline break for the
next operating cycle.

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

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

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

5) If the calculated conditional burst probability based on the projected
end-of-cycle (or if not practical, using the aetna) measured
end-of-cycle) voltage distribution exceeds I x 10 , notify the NRC and
provide an assessment of the safety significance of the occurrence.
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REACTOR COOLANT SYSTEM

SURVEILLANCE RE UIREMENTS Continued

e. The results of the inspection of W* tubes shall be reported to the Commission
pursuant to Specification 6.9.2 within 90 days following return to service of
the steam generators. This report shall include:

1) Identification of W* tubes.

2) W* inspection distance measured with respect to the BWT or the top of
the tubesheet, whichever is lower.

3) Elevation and length of axial indications within the flexible W*
distance and the angle of inclination of clearly skewed axial cracks(if applicable) .

4) The total steam line break leakage for the limiting steam generator per
WCAP-14797.

f. The aggregate calculated steam line break leakage from application of all
alternate repair criteria shall be reported to the Commission pursuant to
Specification 6.9.2 within 90 days following return to service of the steam
generators.

DIABLO CANYON - UNITS 1 5 2 3/4 4"15a Unit 1 - Amendment No. XXX
Unit 2 - Amendment No. XXX





REACTOR COOLANT SYSTEM

BASES

STEAM GENERATORS (Continued)

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'f characterizing the nature and cause of any tube
degradation so that corrective measures can be taken.

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

Operating experience of tubes with throughwall cracking in the transition region of
European plants and in-situ pressure testing of a domestic plant with primary water
stress corrosion cracking in the roll transitions suggests that leakage at operating
conditions from W* tubes would not be expected.

The W* criteria incorporate the guidance provided in Revision I of WCAP-14797,
"Generic W* Tube Plugging Criteria for 51 Series Steam Generator Tubesheet Region
WEXTEX Expansions." W* length is the distance into the tubesheet below the bottom of
the WEXTEX transition (BWT) that precludes tube pullout in the event of a complete
circumferential separation of the tube below the W* length.

For tubes to which the W* criteria are applied, indications of degradation in excess
of 40~ throughwall can remain in service without a loss of functionality or
structural and leakage integrity. Tubes to which W* is applied can experience
throughwall degradation up to the limits defined in Revision I of WCAP-14797 without
increasing the probability of a tube rupture or large leakage event. The guidance of
Regulatory Guide 1.121, issued for comment in August 1976, is used to assess the
limits of acceptable tube degradation within W*. A potential exists for W* tubes to
allow primary-to-secondary leakage during a postulated steam line break. Information
is provided in Revision I of WCAP-14797 that is used to calculate the expected
leakage at steam line break conditions for W* tubes. Tube degradation of any extent
below the W* length, including a complete circumferential separation of the tube, is
acceptable and does not require repair.

The combined calculated leak rate from all alternate repair criteria must be less
than the maximum allowable SLB leak rate limit in any one steam generator in order to
maintain off-site doses to within 10 CFR 100 guideline values during a postulated
steam line break event.
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STEAM GENERATORS (Continued)

The voltage-based repair limits of SR 4.4.5.4a.l0) implement the guidance in GL 95-05
and are applicable only to Westinghouse-designed steam generators (SGs) with outside
diameter stress corrosion cracking (ODSCC) located at the tube-to-tube support plate
intersections. The voltage-based repair limits are not applicable to other forms of
SG tube degradation nor are they applicable to ODSCC that occurs at other locations

'within the SG. Additionally, the repair criteria apply only to indications where the
degradation mechanism is dominantly axial ODSCC with no significant cracks extending
outside the thickness of the, support plate. Refer to GL 95-05 for additional
description of the degradation morphology.

Implementation of SR 4.4.5.4a.10) requires a derivation of the voltage structural
limit from the burst versus voltage empirical correlation and then the subsequent
derivation of the voltage repair limit from the structural limit (which is then
implemented by this surveillance).

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

'URL

VSL
"

VGR
"

NDE

where VGR represents the allowance for flaw growth between inspections and
VNDp'epresentsthe allowance for potential sources of error in the measurement of The

bobbin coil voltage. Further discussion of the assumptions necessary to determine
the voltage repair limit are discussed in GL 95-05.

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

SR 4.4.5.5d implements several reporting requirements recommended by GL 95-05 for
situations which the NRC wants to be notified prior to returning the SGs to service.
For the purposes of this reporting requirement, leakage and conditional burst
probability can be calculated based on the as-found voltage distribution rather than
the projected end-of-cycle voltage distribution (refer to GL 95-05 for more
information) when it is not practical to complete these calculations using the
projected EOC voltage distributions prior to returning the SGs to service. Note thatif leakage and conditional burst probability were calculated using the measured EOC
voltage distribution for the purposes of addressing the GL Section 6.a.l and 6.a.3
reporting criteria, then the results of the projected EOC voltage distribution for
the purposes of addressing the Gl. Section 6.a.l and 6.a.3 reporting criteria, then
the results of the projected EOC voltage distribution should be provided per the GL
Section 6.b(c) criteria.
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STEAM GENERATORS (Continued)

Wastage-type defects are unlikely with proper chemistry treatment of the secondary
coolant. However, even if a wastage defect should develop in service, it will be
found during scheduled inservice steam generator tube examinations. Plugging will be
required for all tubes with imperfections exceeding the plugging limit defined in
Surveillance Requirement 4.4.5.4a. 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.

Whenever the results of any steam generator tubing inservice inspection fall into
Category C-3, these results will be reported to the Commission
as a Special Report pursuant to Specification 6.9.2 within 30 days and prior

'o

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.

3 4.4.6 REACTOR COOLANT SYSTEM LEAKAGE

3 4.4.6.1 LEAKAGE DETECTION SYSTEMS

The RCS Leakage Detection Systems required by this specification are provided to
monitor and detect leakage from the reactor coolant pressure boundary. These
Detection Systems are functionally consistent with the recommendations of Regulatory
Guide 1.45, "Reactor Coolant Pressure Boundary Leakage Detection Systems," May 1973.
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3 4.4.6. 2 OPERATIONAL LEAKAGE~ ~ ~

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

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

The primary-to-secondary operational leakage limit of 150 gpd per steam generator is )
more restrictive than the standard operating leakage limits and is intended to
provide an additional margin to accommodate a crack which might grow at a greater
than expected rate or unexpectedly extend outside the thickness of the tube support
plate. Hence, the reduced leakage limit, when combined with an effective leak rate
monitoring program, provides additional assur'ance that should a significant leak be
experienced in service, it will be detected, and the plant shut down in a timely
manner.

Calculations for primary-to-secondary leakage are performed using approximate,
Standard Reference State of 25'C. When determining primary-to-secondary leakage of
150 gpd, indeterminent inaccuracies associated with determination of leakage are not

reconsidered.

'

I

For MODES 3 and 4, the. primary system radioactivity level (source term) may be very
low, making it difficult to measure primary-to-secondary leakage of 150 gallons per
day. Therefore, if steam generator water samples indicate less than the minimum
detectable activity of 5.0 E-7 microcuries/ml for principal gamma emitters, the 150
gallons per day leakage limit may be considered met.

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

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