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PGLE Letter DCL-97-038
U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D;C. 20555

Docket No. 50-275, OL-DPR-80
Docket No. 50-323, OL-DPR-82
Diablo Canyon Units 1 and 2
License Amendment Re uest 97-04
Steam Generator Tube Alternate Re air Criteria for Indications in the Westin house
Ex Iosive Tube Ex ansion WEXTEX Re ion
Dear Commissioners and Staff:
In accordance with 10 CFR 50.90, enclosed is an application for amendment to Facility
Operating License Nos. DPR-80 and DPR-82 for Units 1 and 2 of the Diablo Canyon
Power Plant. This License Amendment Request (LAR) will modify the steam generator
(SG) tube plugging criteria in Technical Specification (TS) 3.4.5 and the allowable
operational leakage limit in TS 3.4.6.2. These changes will allow implementation of SG
tube alternate plugging criteria for axial indications in the Westinghouse explosive tube
expansion (WEXTEX) region below the top of the tubesheet and below the bottom of
the WEXTEX transition that exceed the current TS depth-based plugging limit.

This LAR is consistent with Revision 1 of Westinghouse WCAP-14797, "Generic W*
Tube Plugging Criteria for 51 Series Steam Generator Tubesheet Region WEXTEX
Expansions." W'lternate tube plugging criteria account for the reinforcing effect that
the tubesheet has on the external surface of the SG tube in the WEXTEX region for
limiting SG tube burst and leakage. The approach taken to develop W* criteria is to
use the general methodology of the NRC-approved L'riteria for hardroll expansions
and adopt those methods for WEXTEX expanded tubes. The W criteria reduce the
need to repair or plug SG tubes with indications in the WEXTEX region land are based
on maintaining structural and leakage integrity of tubes that are returned to~ervice.
PG8 E and NRC representatives met in November 1996 to review the concepts and
technical details of the W* approach. All questions and comments from that meeting
have been addressed in Revision 1 of WCAP-14797.

This LAR is comp'osed of one enclosure with six attachments. Attachment A provides a
DL
listing of the affected TS, background information, the safety evaluation, the no
significant hazards evaluation and determination, and the environmental evaluation.
Attachment B provides marked-up TS. Attachment C provides proposed new TS
~.9~<]
pages. Attachment D provides the LAR technical support document, WCAP-14797,
p yo
Revision 1. Attachment E provides WCAP-14798, Revision 1, the nonproprietary
/tt)Iv
version of WCAP-14797,
d.
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U.S. Nuclear Regulatory Commission
March 10, 1997
Page 2
Since the subject WCAP contains information proprietary to Westinghouse Electric
Corporation, Attachment F contains a Westinghouse Application for Withholding Proprietary
Information from Public Disclosure, a Proprietary Information Notice, and accompanying
AffidavitCAW-97-1085 signed by Westinghouse, the owner of the information. The affidavit
sets forth the basis on which the information may be withheld from the public disclosure by the
Commission, and it addresses with specificity the considerations listed in paragraph (b)(4) of
10 CFR 2.790 of the Commission's regulations.
PG&E requests that the Westinghouse proprietary information be withheld from public
disclosure in accordance with 10 CFR 2.790.

Correspondence with respect to the Westinghouse reports listed above, the Copyright Notice,
or the supporting Westinghouse affidavit should reference Westinghouse letter CAW-97-1085
and should be addressed to N. J. Liparulo, Manager of Equipment Design and Regulatory
Engineering, Westinghouse Electric Corporation, P.O. Box 355, Pittsburgh, Pennsylvania
15230-0355.
PG&E plans to implement W* alternate plugging criteria during the first refueling outage for
either Unit 1 or Unit 2 following issuance of a license amendment by the NRC. The Unit 1
eighth refueling outage (1R8) is scheduled to begin on April 19, 1997, and the Unit 2 eighth
refueling outage (2R8) is scheduled to begin in January 1998. PG8E requests that the NRC
review the subject LAR on a medium priority and issue a license amendment as soon as is
reasonably practical.
PG8 E requests that the TS changes requested in this LAR be effective upon issuance of the
license amendment, with the provision that PG&E implement the changes within 30 days.

Sincerely,

1Aji
Gregory
cc:

g.

LAN

y
Rueger

Edgar Bailey, DDS (w/o Attachments D, E 8 F)
Steven D. Bloom
James E. Dyer
Kenneth E. Perkins (w/o Attachments D, E & F)
Michael D. Tschiltz
Diablo Distribution (w/o Attachments D, E 8 F)
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PGKE Letter DCL-97-038
LICENSE AMENDMENTREQUEST

STEAM GENERATOR TUBE ALTERNATE REPAIR CRITERIA
FOR INDICATIONS IN THE WEXTEX REGION
A.

DESCRIPTION OF AMENDMENTREQUEST

The proposed amendment would revise Technical Specifications (TS) 3/4.4.5
and 3.4.6.2 including associated Bases 3/4.4.5 and 3/4.4.6.2 to allow the
implementation of steam generator (SG) tubing alternate repair criteria (ARC)
for axial indications in the Westinghouse explosive tube expansion (WEXTEX)
region below the top of the tubesheet and below the bottom of the WEXTEX
transition that may exceed the current TS depth-based plugging limit. The
allowed primary-to-secondary operational leakage from any one SG would be
reduced from 500 gpd to 150 gpd. This proposed amendment applies to Diablo
Canyon Power Plant (DCPP) Units 1 and 2 and is consistent with Revision 1 of
Westinghouse WCAP-14797, "Generic W*Tube Plugging Criteria for 51 Series
Steam Generator Tubesheet Region WEXTEX Expansions."
Attachment A provides a listing of the affected TS, background information, the
safety evaluation, the no significant hazards evaluation and determination, and
the environmental evaluation. Attachment B provides marked-up TS.
Attachment C provides proposed new TS pages. Attachment D provides the
proprietary version of the License Amendment Request (LAR) technical support
document, WCAP-14797, Revision 1. Attachment E provides WCAP-14798,
Revision 1, the nonproprietary version of WCAP-14797. Attachment F
provides the application for withholding proprietary information from public
disclosure and the accompanying affidavit.
The table below summarizes the TS revisions.
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Description of Proposed TS Change

TS Number

4.4.5.2e

Added TS provides a new requirement for examining the W*
region for all previously identified W* tubes using RPC
inspection (See Note following table).

4.4.5.3d

Added TS provides a new requirement for inspecting W* tubes at
subsequent refueling outages.

4.4.5.4a.6)

Revised TS changes the current definition of Plugging Limit to
account for the W* criteria.

4.4.5.4a.11)

Added TS provides a new definition for the W* Plugging Limit,
associated additional supporting definitions, and acceptable
degradation allowed within the W* region.

4.4.5.5e

Added TS provides for new reporting requirements for W* tubes.

4.4.5.5f

Added TS provides for new reporting requirement for tubes with
alternate repair criteria applied.

3.4.6.2c
(also
proposed in
LAR 97-03
4 4.6.2.1f
(also
proposed in
LAR 97-03
Bases 3/4.4.5
Bases
3/4.4.6.2
(also
proposed in
LAR 97-03)

Revised TS to reduce primary-to-secondary operational leak limit
from any one SG from 500 gpd to 150 gpd. Added notation
regarding compliance in Modes 3 and 4.

Added TS surveillance requirement for determining primary-tosecondary leakage.
Revised Bases to add information that explains the basis for the
W* criteria and the limits of acceptability.
Revised Bases to add basis for reduced SG tube operational
leakage limits.

Note: In this LAR and associated Technical Specifications, use of the term rotating
pancake coil (RPC) includes the use of comparable or improved nondestructive
examination techniques (such as the Plus Point rotating coil), consistent with
Note 1 on page 3 of Generic Letter 95-05.
B.

BACKGROUND

The tubing of the SG constitutes more than one-half of the reactor coolant
pressure boundary (RCPB). Design of the RCPB for purposes of structural and
A-2
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leakage integrity is a requirement under Title 10 of the Code of Federal
Regulations Part 50 (10 CFR 50), Appendix A. Specific requirements governing
the maintenance of steam generator tube integrity are contained in DCPP TS
and in Section XI of the American Society of Mechanical Engineers Boiler and
Pressure Vessel Code (ASME Code). They include requirements for periodic
inservice inspection of the tubing, flaw acceptance criteria (i.e., repair limits for
plugging or sleeving), and primary-to-secondary leakage limits. These
requirements, coupled with the broad scope of plant operational and
maintenance programs, have formed the basis for ensuring adequate SG tube
integrity.
SG tube plugging limits are specified in the DCPP TS. The current DCPP TS
require that flawed tubes be removed from service by plugging if the flaw depth
equals or exceeds 40 percent of tube through-wall. The TS repair limits ensure
that tubes accepted for continued service will retain adequate structural and
leakage integrity during normal operating, transient, and postulated accident
conditions, consistent with General Design Criteria (GDCs) 14, 15, 30, 31, and
32 of 10 CFR 50, Appendix A. Structural integrity refers to maintaining
adequate margins against gross failure, rupture, and collapse of the SG tubing.
Leakage integrity refers to limiting primary-to-secondary leakage to within
acceptable limits.

The traditional strategy for achieving the objectives of the GDCs related to SG
tube integrity has been to establish a minimum wall thickness requirement in
accordance with the structural criteria of Regulatory Guide (RG) 1.121, "Bases
for Plugging Degraded PWR Steam Generator Tubes." Development of
minimum wall thickness requirements to satisfy RG 1.121 was governed by
analyses for uniform thinning of the tube wall in the axial and circumferential
directions. The assumption of uniform thinning results in development of a
repair limit that is conservative for all other flaw types occurring in the field. The
resultant 40-percent depth-based repair limit incorporated into the DCPP TS is
conservative for axial indications located within the WEXTEX region.

TECHNICAL SPECIFICATION PAGES AFFECTED BY PREVIOUSLY
SUBMITTED LARS
LAR 97-03, PG8 E Letter DCL-97-034, dated February 26, 1997, requested TS
changes to implement voltage-based alternate SG tube plugging criteria for
outside diameter stress corrosion cracking (ODSCC) at tube support plate (TSP)
intersections and was the first in a series of LARs proposing ARC for the DCPP
SGs. This LAR, LAR 97-04, requests TS changes to implement the W* SG tube
alternate plugging criteria for the WEXTEX region of the tubesheet and is the
second in the series of ARC LARs.

A-3
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The proposed TS changes for this LAR affect many of the same TS pages as
LAR 97-03 and include several proposed TS changes that are identical to those
proposed in LAR 97-03 (specifically, the leakage limit in TS 3.4.6.2c, the leakage
surveillance in TS 4.4.6.2.1f, and associated Bases 3/4.4.6.2). The marked-up TS
pages in Attachment B and the proposed revised TS pages in Attachment C of this
submittal assume issuance of a license amendment for LAR 97-03 before
issuance of a license amendment for LAR 97-04. If a license amendment for
LAR 97-03 is not issued first, or if changes are made in the proposed TS for
LAR 97-03 when the license amendment is issued, it may be necessary to submit
revised TS pages for LAR 97-04. PG8 E will submit revised TS pages should it
become necessary.
JUSTIFICATION
DCPP TS 4.4.5.4a.6), Plugging Limit, requires that tubes with imperfections
equaling or exceeding 40 percent of the tube wall thickness be removed from
service. Over the operating life of the SGs, this criterion would result in
unnecessarily plugging significant numbers of SG tubes affected with axial
cracks within the WEXTEX region. Unnecessarily plugged tubes reduce SG
heat removal capability in both accident conditions and normal operations. The
proposed amendment would preserve the reactor coolant flow margin and
reduce the occupational radiation exposure that would otherwise be incurred by
plant workers involved in tube plugging operations. Other benefits of not
plugging axial indications located within the WEXTEX region that meet W*
criteria would be a reduction in man-hours required for tube plugging, potential
impact to critical path time, and time the SG is open to the containment
environment during refueling outages.
PGB E's goal is to prolong SG life over the expected remaining plant life. The
goal is best achieved by proactive measures that defer or eliminate the need to

replace SGs. SG replacement results from the loss of tube plugging margin.
Accordingly, the proposed amendment to implement W* repair criteria would
prolong SG life and reduce personnel exposure while maintaining the SG
plugging margin.

SAFETY EVALUATION

PG8E's proposed WEXTEX region alternate tube plugging criteria, or W*
criteria, incorporates the guidance provided in WCAP-14797, Revision 1. The
W* criteria were developed for the tubesheet region of 51 Series steam
generators considering the most stringent loads associated with plant operation,
including transients and postulated accident conditions. The W* criteria were
selected to prevent tube burst and axial separation due to axial pullout forces
acting on the tube, and to ensure that the steam line break (SLB) leakage limits
A-4
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are not exceeded. WCAP-14797, Revision 1, provides technical justification for
allowing tubes with indications in the tubesheet region meeting the W* criteria
to be returned to service.

Tube burst is precluded for cracks within the tubesheet by the constraint
provided by the tubesheet. Thus, the RG 1.121 criteria are satisfied by the
tubesheet constraint. Crack lengths do not need to be limited by burst
considerations, and operating leakage limits are not required since, without the
potential for tube burst, there is no need for the leak-before-burst leakage limit.
Conceivably, however, a 360 degree throughwall circumferential crack or a
significant number of axially oriented cracks could permit severing of the tube
and tube pullout from the tubesheet when the tube is subjected to axial forces
from primary-to-secondary pressure differentials. The W* criteria are developed
to prevent tube pullout from the tubesheet under axial loading conditions. A W*
length is required such that the tube-to-tubesheet contact pressures integrated
over the W* length are sufficient to compensate for the axial forces on the tube
and thus prevent tube pullout. Within the W* length, tube degradation must be
limited to permit the axial loads to be transmitted over the entire W* length
without severing the tube. The W* criteria limit the number, angular deviation,
and length of axial cracks to sustain acceptable load capability.
Loading analyses were conducted per the requirements of RG 1.121 for both
the 3b,P normal operating load and the limiting faulted condition load (with the
applicable safety factor applied). Analyses determined the operating and
faulted condition loads to be 2781 and 2358 pounds, respectively. To prevent
pullout, these loads must be reacted by the axial restraint afforded by the
contact pressure between the tube and tubesheet times the friction coefficient of
the tube-to-tubesheet interface acting over some interface length. Contact
pressure between the tube and tubesheet is a function of the WEXTEX
expansion pressure, and primary-to-secondary pressure and temperature
differentials. W* length is defined to be the length of undegraded tube that
provides assurance that tube pullout criteria are met for the most limiting
loading scenario (the 3d P operating condition loading). PGRE has reviewed the
WCAP-14797, Revision 1, bounding generic analysis parameters used in the
calculation of W* length against DCPP-specific criteria and found WCAP14797, Revision 1, to be conservative for DCPP.

The W* length of tubing must be demonstrated to be undegraded below the
bottom of the WEXTEX transition (BWT) in accordance with the following
criteria. If cracks are found within the W*region, a flexible W*length based on
tube location must be applied to account for the assumed lack of axial restraint
over the length of the crack. Two W* length zones have been defined. They
correspond to the zones currently used at WEXTEX plants for inspection of the

Attachment A
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expansion transitions. The W* length in the hot leg has been determined to be
7.0 inches in W* Zone B (WEXTEX inspection Zone 4) and 5.2 inches in W*
Zone A (WEXTEX inspection Zones 1, 2, and 3). The flexible W* length is the
total RPC-inspected length as measured downward from BWT, and includes the
NDE uncertainties and crack lengths within the W* length as adjusted for
growth. The RPC inspection length will typically be measured from the top of
tubesheet (TTS); therefore, the distance of the BWT below TTS must be
subtracted from the inspected length for comparison with the flexible W* length.
Below the flexible W* length, any type of degradation is acceptable and
therefore does not require repair.

The development of the W* criteria included testing of samples representative
of the WEXTEX-expanded tube-to-tubesheet joints, analysis of contact
pressures between the tube and tubesheet at relevant operating conditions, and
analysis of axial loads acting on the tube. Testing included individual pull force
tests to determine the coefficient of friction between the tube and the tubesheet
and the force required to cause movement of the tube within the tubesheet.
Leak rate tests were performed to develop a WEXTEX leak rate model relating
leak rate to location of the crack within the tubesheet and with operating
conditions. The model was used to estimate potential leakage from tubes with
indications left in service under SLB accident conditions.

The W* criteria were conservatively developed relative to providing a lower
bound on the tube pullout force capability and an upper bound on the SLB leak
rates. Conservatisms in the criteria include:
~

The W* lengths of 7.0 inches for Zone B and 5.2 inches for Zone A are the
most limiting length for any tube in the respective zones, and therefore
bound all other tubes in the zone.
Lower bound tube forces for WEXTEX expansions, based on a smooth
tubesheet hole, have been used to maximize the W* distance and bound
the variability in WEXTEX expansions.

The length of the crack within the flexible W* length is assumed to provide
no contribution to pullout force even though the contact pressures from
thermal expansion and pressure would apply.
All WEXTEX expansions are assumed to have a small gap over the upper
0.7 inches of distance below the BWT for both pullout force and leakage
analysis.

A-6
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~

The W* length is developed using a limiting steam pressure of 760 psia
that bounds conditions at DCPP.
All axial indications are assumed to be through-wall for the SLB leakage
analysis.

The W* developed crack growth rate for axial indications is bounding for
DCPP. The crack growth rate was conservatively developed using data
from three plants. At 95 percent cumulative probability, the growth rate is
0.25 inch per effective full power year.
All crack growth is assumed to propagate toward BWT for the leakage
analysis.
~

~

Nondestructive examination (NDE) uncertainties were developed using
prototypic, robotic measurements in a SG mockup and analyses by two
field analysts using the NDE guidelines in Appendix A of WCAP-14797,
Revision 1. PG&E will utilize the requirements specified in Appendix A for
the application of W*ARC.

Tube degradation within the flexible W* length is limited as follows:
a.

Axial indications left in service shall have the upper crack tip below the
BWT by at least the value of the NDE uncertainty (hNDE<~).

b.

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. RPC or UT inspection can be used to
demonstrate return to null point between multiple axial indications or the
absence of circumferential involvement between axial indications.

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 (d NDE<>) on the measurement
of the crack angle can be left in service. That is, the measured crack
angle must be less than (45 degrees - b,NDE<+). Tubes with two or
more parallel (overlapping elevation), inclined axial cracks must be
repaired. The limit of 2.0 inches for inclined axial indications is
conservatively applied to limit the circumferential involvement of the
indication. 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

A-7
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measurement uncertainty of b,NDE~. There is no length limit on axial
indications that are not inclined as defined above.
d.

e.

All circumferential indications within the flexible W* distance and axial
indications with inclination angles greater than (45 degrees - b,NDE<+)
are to be repaired.

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

The SLB conditions provide the most stringent radiological hazards for postulated
accidents involving a loss of pressure or fluid in the secondary system. To
establish the leak rate criteria for faulted conditions, the SLB leakage rate is used
with the feed line break (FLB) pressure differential since the FLB transient provides
a more limiting primary-to-secondary pressure differential (2650 psi) than the SLB
(2560 psi). The SLB leakage evaluation is based on the following criteria:
~

Deterministic leakage analyses using leak rates for five distinct areas, one
within Zone A and four within Zone B. The leak rates are a function of the
distance of the upper crack tip below the BWT. The total leak rate is
obtained as a sum of the leak rates from individual indications within the SG.
As an option, Monte Carlo SLB leak rate analyses may be performed to
reduce conservatism in the deterministic analysis method.

~

For a condition monitoring assessment (analysis of as-found inspection
results), the RPC measured distance of the crack tip below the BWT shall be
reduced by the measurement uncertainty (b,NDEc~).

~

For an operational assessment (analysis of projected end of cycle (EOC)
conditions), the RPC-measured distance of the crack tip below the BWT shall
be reduced by the measurement uncertainty (hNDE~~) and the crack growth
allowance (b,CG).

~

~

The total leak rate from RPC inspected tubes in the W* region will be divided
by the percentage of tubes inspected by RPC to obtain the total leak rate
from all W* indications.

The combined predicted leakage from all tubes with indications, including
those that have been returned to service previously, will be compared to
DCPP-specific allowable SLB leakage limit of 12.8 gpm in the faulted steam
generator (The input and analysis parameters for this maximum allowable
SLB leakrate are provided in LAR 97-03 for ODSCC ARC). The leakage
from W* indications will be added to the predicted leakage for indications left
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in service based on other implemented ARC. If the predicted leakage is less
than the allowable limit, the tubes with indications may be returned to service
provided that all other W* criteria are met. If the leakage limit is exceeded,
tubes shall be repaired until the allowable leakage limit is met.
SLB leakage from the tubesheet region is limited by the contact pressure between

the tube and tubesheet. The contact pressure results from the WEXTEX
expansion process, thermal expansion mismatch between the tube and tubesheet,
and from the differential pressure between the primary and secondary side. The
contact pressure is also a function of tubesheet deflection that varies radially from
the tubesheet center. The SLB leakage model used assumes a free span crack in
series with a flow resistance for the tube-to-tubesheet crevice. WEXTEX contact
pressure was conservatively not included in the leakage tests. Knowing the
distance between the uppermost tip of the crack and the BWT together with the
tube's radial position, a leakage rate can be predicted from the leak rate models.
Leak rate is independent of crack length due to the tubesheet constraint on the
effective crack opening size.

Negligible leakage is expected under normal operating conditions. Extensive
European operating experience with PWSCC axial cracks left in service has
demonstrated insignificant operating leakage for thousands of free-span cracks.
W*ARC operating leakage is further limited for cracks within the tubesheet by the
tube-to-tubesheet crevice and the limited crack opening permitted by the
tubesheet constraint. This has been further demonstrated by in-situ pressure
testing of PWSCC cracks under free span conditions in the roll transitions in a US
plant that exhibited no leakage.
In accordance with WCAP-14797, Revision 1, PGRE will implement the following
inspection requirements in order to use the W* repair criteria:
~

All indications within the flexible W* length found by bobbin coil inspection
must also be inspected by RPC to characterize crack lengths and elevations.

The W* criteria provide for disposition of indications found by bobbin or RPC
inspections and do not mandate a specific inspection sample size.
All indications left in service within the flexible W* length must be RPC
inspected at each subsequent planned inspection.

When RPC inspections are performed for the WEXTEX transition region, the
inspection shall include the full length of the flexible W* region.
Site-specific NDE data acquisition and analysis procedures that are
consistent with Appendix A of WCAP-14797, Revision 1, shall be used.
A-9
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PG8E SG tube inspection scope is controlled by DCPP procedures that reference
the EPRI PWR SG examination guidelines, the Westinghouse Owners Group
WEXTEX guidelines, and Generic Letter 95-03. PGRE currently is committed to a
20 percent bobbin inspection of all SG tubes (PGRE typically performs'100
percent full length bobbin inspection), and a 50 percent RPC TTS inspection of
WEXTEX Zone-4 tubes. As indications are found within the W* length, PGRE will
apply the W*ARC as required by WCAP-14797, Revision 1. Any tubes with
indications identified using the bobbin coil probe during the bobbin sampling plan
will also be inspected with the RPC coil throughout the W* length of the tubes.
The use of the RPC will: (a) identify any new or non-expected degradation mode
that may not be identified using the bobbin coil probe, and (b) confirm and
characterize the bobbin coil indication. The W* criteria require that the licensee
account for the leakage potential for non-inspected tubes. To account for
potential leakage from tubes that are not inspected, the projected leak rate will be
divided by the percentage of tubes inspected by the RPC, thereby projecting
leakage over the entire bundle. The leakage analysis methods and leak rates are
a function of the crack tip distance below the bottom of the WEXTEX transition. In
addition, the assumptions that all detected indications are considered through-wall
over the measured length, and that all crack growth occurs at the uppermost crack
tip, provide added conservatism.
Furthermore, PGKE has reviewed the DCPP Units 1 and 2 SG leakage monitoring
measures against the current industry guidelines contained in EPRI topical report
TR-1 04788, "PWR Primary-to-Secondary Leak Guidelines," May 1995. SG
primary-to-secondary leakage is determined in accordance with PGRE Chemical
Analysis Procedure CAP D-15, "Steam Generator Leak Rate Determination."
Plant shutdown limits are specified in Operating Procedure OP 0-4, "Dented
Steam Generators." OP 0-4 is in compliance with the Action Level 2 plant
shutdown limits in the EPRI guidelines (i.e., leakage greater than or equal to
150 gpd or leak rate increasing at greater than 60 gpd per hour). PGKE's
measures ensure that should a significant leak occur in service, it will be detected
and the plant will be shut down in a timely manner to reduce the likelihood of a
potential tube rupture. PGKE will revise the TS to implement a maximum leakage
rate of 150 gpd for any one SG to help preclude the potential for excessive
leakage during power operation in Modes 1 and 2. Also, a TS surveillance
requirement will be added to specify that SG primary-to-secondary leakage will be
determined at least once per 72 hours, except when source term and mass
flowrates are changing. For changing conditions, an evaluation of primary-tosecondary leakage will be performed within 48 hours after stable conditions are
established, which is the approximate time it takes for the radionuclides to
stabilize. During power operation (Modes 1 and 2), the source term is relatively
high and the leakage can be accurately determined. In Modes 3 and 4, the source
term is much lower, and the leakage determination is more uncertain. However,
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because the source term is low in Modes 3 and 4, the accuracy with which the
leakage can be measured is of lesser importance than in Modes 1 and 2.
The measures taken ensure the timely detection, trending, and response to rapidly
increasing leaks. Alarm setpoints on the primary-to-secondary leakage detection
instrumentation and operator action criteria in response to detected leakage are
consistent with current industry guidelines.

In'ummary, PGRE will perform enhanced inspection of tubes at the TTS; use
NDE data acquisition and analysis procedures that are consistent with
WCAP-14797, Revision 1; repair or plug tubes not meeting W* criteria; calculate
the projected EOC primary-to-secondary leakage under postulated accident
conditions; reduce operational leakage limits (as proposed in LAR 97-03 for
ODSCC ARC); and implement additional reporting requirements.

Based on the implementation of these practices, in conjunction with preserving
reactor coolant flow margin and reducing occupational radiation exposure by not
unnecessarily plugging steam generator tubes, the proposed TS change to allow
the application of W* repair criteria will not adversely affect the health and safety
of the p ublic.
F.

NO SIGNIFICANT HAZARDS EVALUATION

PG&E has evaluated the no significant hazards considerations involved with the
proposed amendment, focusing on the three standards set forth in 10 CFR
50.92(c) as set forth below:

"The commission, may make a final determination, pursuant to the procedures

in paragraph 50.91, that a proposed amendment to an operating license for a
facility licensed under paragraph 50.2$ (b) or paragraph 50.22 or for a testing
faci%ty involves no significant hazards considerations, ifoperation of the
facilityin accordance with the proposed amendment would not:
(1)

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

(2)

Create the possibility of a new or different kind of accident from any
accident previously evaluated; or

(3)

Involve a significant reduction in a margin of safety."

The following evaluation is provided for the no significant hazards considerations.

l
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Does the changeinvolve a significantincreasein the probability or
consequences of an accident previously evaluated?
~Probablllt

Of the various accidents previously evaluated, the proposed changes only
affect the steam generator tube rupture (SGTR) event evaluation and the
postulated steam line break (SLB) accident evaluation. Loss-of-coolant
accident (LOCA) conditions cause a compressive axial load to act on the
tube. Therefore, since the LOCA tends to force the tube into the tubesheet
rather than pull it out, it is not,a factor in this amendment request. Another
faulted load consideration is a safe shutdown earthquake (SSE); however,
the seismic analysis of Series 51 steam generators has shown that axial
loading of the tubes is negligible during an SSE.
For the SGTR event, the required structural margins of the steam generator
tubes will be maintained by the presence of the tubesheet. Tube rupture is
precluded for cracks in the Westinghouse explosive tube expansion
(WEXTEX) region due to the constraint provided by the tubesheet.
Therefore, Regulatory Guide (RG) 1.121, "Bases for Plugging Degraded
PWR Steam Generator Tubes," margins against burst are maintained for
both normal and postulated accident conditions.

The W* length supplies the necessary resistive force to preclude pullout
loads under both normal operating and accident conditions. The contact
pressure results from the WEXTEX expansion process, thermal expansion
mismatch between the tube and tubesheet and from the differential pressure
between the primary and secondary side. Therefore, the proposed change
results in no significant increase in the probability of the occurrence of an
SGTR or SLB accident.

The proposed changes do not affect other systems, structures, components
or operational features. Therefore, based on the above evaluation, the
proposed changes do not involve a significant increase in the probability of
an accident previously evaluated.
Conse uences

The consequences of an SGTR event are affected by the primary-tosecondary leakage flow during the event. Primary-to-secondary leakage flow
through a postulated broken tube is not affected by the proposed change
since the tubesheet enhances the tube integrity in the region of the WEXTEX
expansion by precluding tube deformation beyond its initial expanded outside
diameter. The resistance to both tube rupture and collapse is strengthened

fo

~
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by the tubesheet in that region. At normal operating pressures, leakage from
primary water stress corrosion cracking (PWSCC) in the W* length is limited
by both the tube-to-tubesheet crevice and the limited crack opening permitted
by the tubesheet constraint. Consequently, negligible normal operating
leakage is expected from cracks within the tubesheet region.
'LB

leakage is limited by leakage flow restrictions resulting from the crack
and tube-to-tubesheet contact pressures that provide a restricted leakage
path above the indications and also limit the degree of crack face opening
compared to free span indications. The total leakage, that is, the combined
leakage for all such tubes, plus the combined leakage developed by any
other ARC, must be below the maximum allowable SLB leak rate limit, such
that off-site doses are maintained less than 10 CFR 100 guideline values.

Therefore, based on the above evaluation, the proposed changes do not
involve a significant increase in the consequences of an accident previously
evaluated.

Does the change create the possibility of a new or different kind of, accident
from any accident previously evaluated?

The proposed changes do not introduce any changes or mechanisms that
create the possibility of a new or different kind of accident. Tube bundle
integrity is expected to be maintained for all plant conditions upon
implementation of the proposed steam generator alternate tube plugging
criteria.
WCAP-14797, Revision 1, "Generic W* Tube Plugging Criteria for 51 Series
Steam Generator Tubesheet Region WEXTEX Expansions," requires that
any tubes with indications identified using the bobbin coil probe during the
bobbin sampling plan also be inspected with the RPC coil throughout the W*
length of the tubes. The use of the RPC will: (a) identify any new or nonexpected degradation mode that may not be identified using the bobbin coil
probe, and (b) confirm and characterize the bobbin coil indication.

These changes do not introduce any new equipment or any change to
existing equipment. No new effects on existing equipment are created nor
are any new malfunctions introduced.
Therefore, based on the above evaluation, the proposed changes do not
create the possibility of a new or different kind of accident from any accident
previously evaluated.
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Does fhe change involve a significant reduction in a margin of safety?

The proposed changes maintain the required structural margins of the steam
generator tubes for both normal and accident conditions. RG 1.121 is used
as the basis in the development of the W* alternate tube plugging criteria for
determining that steam generator tube integrity considerations are
maintained within acceptable limits. RG 1.121 describes a method
acceptable to the NRC staff for meeting General Design Criteria 14,15, 31,
and 32 by reducing the probability and consequences of an SGTR. RG
1.121 concludes that by determining the limiting safe conditions of tube wall
degradation beyond which tubes with unacceptable cracking, as established
by inservice inspection, should be removed from service or repaired, the
probability and consequences of an SGTR are reduced. This RG uses safety
factors on loads for tube burst that are consistent with the requirements of
Section III of the ASME Code.
For primarily axially oriented cracking located within the tubesheet, tube burst
is precluded due to the presence of the tubesheet. WCAP-14797 defines a
length, W*, of degradation free expanded tubing that provides the necessary
resistance to tube pullout due to the pressure induced forces (with applicable
safety factors applied). Application of the W* criteria will preclude
unacceptable primary-to-secondary leakage during all plant conditions. The
methodology for determining leakage provides for large margins between
calculated and actual leakage values in the W* criteria.
Plugging of the steam generator tubes reduces the reactor coolant flow
margin for core cooling. Implementation of the proposed changes are
expected to result in plugging of fewer tubes than with the current criteria.
Thus, implementation of the proposed changes will maintain the margin of
flow that may have otherwise been reduced by tube plugging.
Based on the above, it is concluded that the proposed changes do not result
in a significant reduction of margin with respect to plant safety as defined in

the FSAR Update or bases of the plant Technical Specifications.
G.

NO SIGNIFICANT HAZARDS CONSIDERATION DETERMINATION

Based on the above safety evaluation, PGRE concludes that the changes
proposed by this LAR satisfy the no significant hazards consideration standards
of 10 CFR 50.92(c), and accordingly a no significant hazards finding is justified.
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H.

ENVIRONMENTALEVALUATION

PG8E has evaluated the proposed changes and determined the changes do not
involve (i) a significant hazards consideration, (ii) a significant change in the
types or significant increase in the amounts of any effluents that may be
released offsite, or (iii) a significant increase in individual or cumulative
occupational radiation exposure. Accordingly, the proposed changes meet the
eligibility criteria for categorical exclusion set forth in 10 CFR 51.22(c)(9).
Therefore, pursuant to 10 CFR 51.22(b), an environmental assessment of the
proposed changes is not required.
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