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U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, DC 20555

Subject:
Docket Nos. 50-361 and 50-362
Amendment Application Numbers 252 and 238
Proposed Change Number NPF-10/15-583
Replacement Steam Generators
San Onofre Nuclear Generating Station, Units 2 and 3

References: 1. Nuclear Energy Institute Technical Specification Task Force (TSTF)
Traveler, TSTF-449, "Steam Generator Tube Integrity"
Revision 4, with corresponding Nuclear Regulatory Commission
announcement in the Federal Register on May 6, 2005
(70 FR 24126) of availability of TSTF-449, as part of the
consolidated line item improvement process (CLIIP)

2. Letter from N. Kalyanam (NRC) to Richard M. Rosenblum (SCE) dated
September 19, 2006; Subject: San Onofre Nuclear Generating
Station, Units 2 and 3 - Issuance of Amendments Re: Technical
Specification Improvement Regarding Steam Generator Tube Integrity
Based on Technical Specification Task Force (TSTF) Standard
Technical Specification Change Traveler, TSTF-449, "Steam
Generator Tube Integrity" (TAC Nos. MC9236 and MC9237)

3. Letter from N. Kalyanam (NRC) to Richard M. Rosenblum (SCE) dated
November 9, 2006; Subject: San Onofre Nuclear Generating Station,
Units 2 and 3 - Issuance of Amendments Re: Change, Define the
Extent of the Required Tube Inspections, and Repair Criteria Within
the Tubesheet Region of the Steam Generators (TAC Nos. MC8850
and MC8851)

Dear Sir or Madam:

Pursuant to 1OCFR50.90, Southern California Edison (SCE) hereby requests the
following amendment to operating licenses NPF-1 0 and NPF-1 5 for the San Onofre
Nuclear Generating Station (SONGS), Units 2 and 3, respectively to revise Technical
Specifications (TSs) 3.4.17, "Steam Generator (SG) Tube Integrity," 5.5.2.11, "Steam
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Generator (SG) Program," 5.5.2.15, "Containment Leakage Rate Testing Program," and
5.7.2.c, "Special Reports."

These proposed changes consist of Proposed Change Number 583 (PCN-583) and are
in support of the replacement of the steam generators (SGs) at SONGS Units 2 and 3.
The proposed changes reflect revised SG inspection and repair criteria and revised
peak containment post-accident pressure resulting from installation of the replacement
SGs.

Use of analysis codes for evaluation of the design and installation of the RSGs was
limited to those analysis codes currently described in the Updated Final Safety Analysis
Report (UFSAR) with the following two exceptions.

* For stress analysis of the RSG external shell and internals, the ABAQUS code
was used in lieu of the ANSYS code

" For evaluation of the post-tensioned containment structure, the ANSYS code
was used in lieu of the FINEL code. This evaluation accounts for removal and
restoration of concrete and tendons to provide the temporary containment
opening.

The replacement SGs (RSGs) are to be installed during the Unit 2 Fuel Cycle 16
refueling outage (2C16), currently scheduled to begin in October 2009, and the Unit 3
Fuel Cycle 16 refueling outage (3C1 6), currently scheduled to begin in October 2010.

In 2006, SCE adopted Reference 1 by NRC-issued Amendments (References 2 and 3)
for Units 2 and 3. The proposed changes related to SG inspection and repair reflect
criteria that are specific to the Replacement Steam Generators, but, with the exception
of the proposed steam generator tube plugging criterion, will maintain consistency of the
SONGS Units 2 and 3 TSs with Reference 1. Please note that the calculation of the
proposed steam generator tube plugging criterion is not yet complete. The proposed
tube plugging criterion of 35% is a preliminary value. SCE will provide confirmation or a
corrected value when the calculation is approved.

SCE has determined that there are no significant hazards considerations associated
with the proposed change and that the change is exempt from environmental review
pursuant to the provisions of 10 CFR 51.22 (c)(9).

The Enclosure to this letter provides the Description and No Significant Hazards
Analysis for the proposed amendment.

The proposed amendment is neither exigent nor emergency. SCE requests approval of
this license amendment request (LAR) no later than September 1, 2009, to support
preparations for the first SG replacements during the Unit 2 Cycle 16 refueling outage,
which is currently scheduled to begin in October 2009. SCE requests the license
amendment(s) be made effective upon NRC issuance, to be implemented for Unit 2
prior to entry into Mode 4 during the Unit 2 Cycle 16 refueling outage return-to-service
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and to be implemented for Unit 3 prior to entry into Mode 4 during the Unit 3 Cycle 16
return-to-service.

A list of regulatory commitments resulting from this application is provided in the
Enclosure.

Should you have any questions, or require additional information, please contact

Ms. Linda Conklin at (949) 368-9443.

I declare under penalty of perjury that the foregoing is true and correct.

Executed on 7, , W
(Date)

Sincerely,

Enclosure:
Proposed Change

Attachment A:
Attachment B:
Attachment C:
Attachment D:
Attachment E:
Attachment F:
Attachment G:

Number (PCN)-583
Existing Pages, SONGS Unit 2
Existing Pages, SONGS Unit 3
Proposed Pages, Redline and Strikeout, SONGS Unit 2
Proposed Pages, Redline and Strikeout, SONGS Unit 3
Proposed Pages, SONGS Unit 2
Proposed Pages, SONGS Unit 3
Proposed Bases Pages, SONGS Unit 2,

for information only
Attachment H: Proposed LCS Pages, SONGS Unit 2,

for information only
Attachment I: Proposed Pages, SONGS Unit 3,

with changes from PCN-582 and PCN-583

cc: E. E. Collins, Regional Administrator, NRC Region IV
N. Kalyanam, NRC Project Manager, SONGS Units 2 and 3
G. G. Warnick, NRC Senior Resident Inspector, SONGS Units 2 and 3
S. Y. Hsu, California Department of Public Health, Radiologic Health Branch
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LICENSEE'S EVALUATION

DESCRIPTION AND NO SIGNIFICANT HAZARDS ANALYSIS
FOR PROPOSED CHANGE NPF-10/15-583

PROPOSED TECHNICAL SPECIFICATION CHANGE,
REPLACEMENT STEAM GENERATORS

San Onofre Nuclear Generating Station Units 2 and 3

EXISTING TECHNICAL SPECIFICATIONS

Unit 2: see Attachment A
Unit 3: see Attachment B

PROPOSED TECHNICAL SPECIFICATIONS
(highlight for additions, strikeout for deletions)

Unit 2: see Attachment C
Unit 3: see Attachment D

PROPOSED TECHNICAL SPECIFICATIONS
(with changes)

Unit 2: see Attachment E
Unit 3: see Attachment F

PROPOSED TECHNICAL SPECIFICATION BASES/LICENSEE CONTROLLED
SPECIFICATIONS
(Provided for information / highlight for additions, strikeout for deletions)

Unit 2 Bases: see Attachment G (typical for both Units 2 and 3)
Unit 2 LCS: see Attachment H (typical for both Units 2 and 3)

PROPOSED TECHNICAL SPECIFICATIONS
(with changes from PCN-582 and PCN-583)

Unit 3: see Attachment I

1.0 INTRODUCTION

Changes are proposed to San Onofre Nuclear Generating Station (SONGS)
Units 2 and 3 Technical Specifications (TSs) in support of replacement steam
generators (RSGs) to be installed during the Unit 2 Fuel Cycle 16 refueling outage
(2C16), currently scheduled to begin in October 2009, and the Unit 3 Fuel Cycle 16
refueling outage (3C16), currently scheduled to begin in October 2010. The proposed
changes are associated with steam generator (SG) inspection and repair and a revision
to the peak containment post-accident pressure.
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For the changes to the SG inspection and repair criteria, the affected Technical
Specification (TS) Sections are:

* 3.4.17, "Steam Generator (SG) Tube Integrity"
* 5.5.2.11, "Steam Generator (SG) Program"
* 5.7.2.c, "Special Reports"

This proposed change will maintain consistency of the SONGS Units 2 and 3 TSs with
NRC-approved Technical Specification Task Force (TSTF) Traveler, TSTF-449, "Steam
Generator Tube Integrity," Revision 4, when the original SGs are replaced by the RSGs.
The availability of TSTF-449 was announced in the Federal Register on May 6, 2005
(70 FR 24126), as part of the consolidated line item improvement process (CLIIP).
Subsequently, the TSs for the original SGs were made consistent with TSTF-449 by
NRC-issued Amendments for SONGS Unit 2 (204 and 206) and for SONGS Unit 3 (196
and 198).

For the change to the peak containment post-accident pressure, the affected Technical
Specification is 5.5.2.15, "Containment Leakage Rate Testing Program."

Technical Specifications Bases and Licensee Controlled Specifications changes to
implement these proposed Technical Specifications changes are included for
information only.

2.0 PROPOSED CHANGES

SG Tube Inspection and Repair

SCE proposes the following revisions to TSs 3.4.17, 5.5.2.11, and 5.7.2.c to provide
applicable requirements when the original SGs are replaced by the RSGs:

* Delete the existing SG tube repair method (sleeving), including sleeve inspection,
sleeve repair criteria, and associated reporting that do not apply to the RSGs.

* Delete the existing alternate repair criteria that do not apply to the RSGs.
* Replace the existing tube repair criterion of 44%, which does not apply to the

RSGs, with the RSG tube repair criterion of 35%*.
" Replace the inspection requirements for the existing Alloy 600 mill annealed

tubing with the inspection requirements applicable to the RSG Alloy 690
thermally treated tubing.

*This proposed criterion is a preliminary value. SCE will provide confirmation or a
corrected value when the calculation is approved. Hereafter the notation (preliminary) is
used.

Specific revisions to these TSs are described below.

SCE proposes to revise TSs 3.4.17, 5.5.2.11 .a, and 5.7.2.c to delete the terms "or
repair" and "or repaired."
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SCE proposes to revise TS 5.5.2.11 .c.1 which currently states:

"Tubes shall be plugged or repaired if the non-sleeved region of a tube is found
by inservice inspection to contain flaws with a depth equal to or exceeding 44%
of the nominal tube wall thickness, at a location that is not addressed in
Technical Specification 5.5.2.11 .c.2."

The new wording will be:

"Tubes found by inservice inspection to contain flaws with a depth equal to or
exceeding 35% (preliminary) of the nominal wall thickness shall be plugged."

SCE proposes to delete TSs 5.5.2.11 .c.2, 5.5.2.11 .c.3, and 5.5.2.11 .c.4.

SCE proposes to revise TS 5.5.2.11, which states in part:

"In addition to meeting the requirements of d.1, d.2, d.3, and d.4 below

The existing phrase will be replaced by the following:

"In addition to meeting the requirements of d.1, d.2, and d.3 below ..

Also a Note and a sentence about sleeving are deleted.

SCE proposes to revise TS 5.5.2.11 .d.2 which currently states:

"Inspect 100% of the tubes at sequential periods of 60 effective full power
months. The first sequential period shall be considered to begin after the first
inservice inspection of the SGs. No SG shall operate for more than 24 effective
full power months or one refueling outage (whichever is less) without being
inspected. "

The new wording will state:

"Inspect 100% of the tubes at sequential periods of 144, 108, 72, and thereafter,
60 effective full power months. The first sequential period shall be considered to
begin after the first inservice inspection of the SGs. In addition, inspect 50% of
the tubes by the refueling outage nearest the midpoint of the period and the
remaining 50% by the refueling outage nearest the end of the period. No SG
shall operate for more than 72 effective full power months or three refueling
outages (whichever is less) without being inspected."

SCE proposes to delete TSs 5.5.2.11 .d.4, 5.5.2.11 .f, 5.7.2.c.8, and 5.7.2.c.9.

Peak Containment Post-Accident Pressure
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SCE proposes to revise TS 5.5.2.15, "Containment Leakage Rate Testing Program," to
change the peak containment post-accident pressure. Currently, TS 5.5.2.15 states:

"The calculated peak containment internal pressure related to the design basis
loss-of-coolant accident, Pa, is 45.9 psig (Pa will conservatively be assumed to be
equal to the calculated peak containment internal pressure for the design basis
Main Steam Line Break (56.5 psig) for the purpose of containment testing in
accordance with this Technical Specification."

In support of the planned replacement of steam generators at SONGS Units 2 and 3,
both the design basis loss-of-coolant accident and the design basis Main Steam Line
Break accident have been re-analyzed. Following replacement of SGs, the calculated
peak containment internal pressure related to the design basis loss-of-coolant accident
will be 48.0 psig, while the calculated peak containment internal pressure related to the
design basis Main Steam Line Break accident will be 51.5 psig. As a result, SCE
proposes to revise TS 5.5.2.15 to state:

"The calculated peak containment internal pressure related to the design basis
loss-of-coolant accident, Pa, is 48.0 psig (Pa will conservatively be assumed to be
equal to the calculated peak containment internal pressure for the design basis
Main Steam Line Break (51.5 psig) for the purpose of containment testing in
accordance with this Technical Specification."

Technical Specifications Bases and Licensee Controlled Specifications

In order to implement these proposed changes, various TS bases and LCS sections will
also need to be revised. Markups of revised TS Bases and LCS pages for Unit 2 are
provided for information only.

Contents of the Application

This enclosure contains a description of the proposed changes, the supporting technical
analyses, and the no significant hazards consideration determination. Attachments A
through F contain existing, marked-up, and retyped TS pages. Attachments G and H
provide marked-up TS Bases and Licensee Controlled Specification (LCS) pages,
respectively, for information only. The changes to the affected TS Bases will be
incorporated in accordance with the TS Bases Control Program (TS 5.4). Similarly, the
changes to the affected LCS will be incorporated in accordance with the provisions of
1 OCFR50.59.

On September 30, 2007, SCE submitted amendment application 236 for Unit 3, which is
a separate request to revise TS 5.5.2.15 to extend the interval for the Integrated Leak
Rate Test (ILRT). Attachment I provides a clean version of the Unit 3 TS 5.5.2.15
showing both the changes from this proposed change and SCE's previous request
(Amendment Application 236) to extend the interval for the ILRT.

3.0 BACKGROUND
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SONGS Units 2 and 3 currently have Combustion Engineering designed and
manufactured SGs (referred to as the existing, or original SGs) installed in both units.
New Mitsubishi Heavy Industries (MHI) designed and manufactured RSGs will be
installed during the Unit 2 Fuel Cycle 16 refueling outage (2C16), currently scheduled to
begin in October 2009, and the Unit 3 Fuel Cycle 16 refueling outage (3C1 6), currently
scheduled to begin in October 2010. Since the existing SGs and RSGs are similar, the
SG replacement is being evaluated under 10 CFR 50.59.

The applicable regulatory requirements and guidance associated with the proposed
changes to SG Tube inspection and repair criteria are addressed by the NRC Notice of
Availability published on May 6, 2005 (70 FR 24126), the NRC Notice for Comment
published on March 2, 2005 (70 FR 10298), and TSTF-449, Revision 4.

The changes to the SG design that affect the SG Tube inspection and repair criteria are:

" The tube repair method of sleeving is not applicable to the RSGs
• Replacing Alloy 600 mill-annealed tubing with Alloy 690 thermally treated tubing
* Use of hydraulic expansion of tubes into the tubesheet instead of explosive

expansion of tubes in the tubesheet

The changes to the SG design that affect the peak containment post-accident pressure
are:

* Use of a flow restrictor in the RSG steam outlet nozzle
* Changes in the primary and secondary inventories
• Changes to the SG tube heat transfer surface area

To determine the limiting peak containment post-accident pressure, mass and energy
release analyses for the design basis Loss-of-Coolant Accident (LOCA) and Main
Steam Line Break (MSLB) were performed. The mass and energy releases from these
re-analyses were then used as input to the containment response analyses for the
design basis LOCA and MSLB. These analyses used existing SONGS analysis
methodology while accounting for the differences between the RSGs and the existing
steam generators.
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4.0 TECHNICAL ANALYSIS

4.1 STEAM GENERATOR TUBE INSPECTION AND REPAIR CRITERIA

4.1.1 Justification

SCE proposes the following revisions to TSs 3.4.17, 5.5.2.11, and 5.7.2.c to provide
applicable tube inspection and repair requirements when the original SGs are replaced
by the RSGs:

* Delete the existing SG tube repair method (sleeving), including sleeve inspection,
sleeve repair criteria, and associated reporting that do not apply to the RSGs.

" Delete the existing alternate repair criteria that do not apply to the RSGs.
" Replace the existing tube repair criterion of 44%, which does not apply to the

RSGs, with the RSG tube repair criterion of 35% (preliminary).
* Replace the inspection interval requirements for the existing Alloy 600 mill

annealed tubing with the inspection interval requirements applicable to the RSG
Alloy 690 thermally treated tubing.

Specific technical analyses of these proposed revisions are described below.

TSs 3.4.17, 5.5.2.11, and 5.7.2.c are revised to delete the existing SG tube repair
method (sleeving), including sleeve inspection, sleeve repair criteria, and associated
reporting. The review and acceptance of this repair method is based on the specific
configuration of the existing SGs, including the Alloy 600 mill annealed tubes and
explosive tube expansion in the tubesheet. The RSGs have an improved configuration,
including Alloy 690 thermally treated tubes and hydraulic tube expansion in the
tubesheet. The existing review and acceptance of this repair method is not valid for the
improved configuration of the RSGs. Therefore, this repair method is required to be
deleted from TSs for the RSGs. Deletion of this repair method applicable to the existing
SGs will ensure that for the RSGs, all tubes found by inservice inspection to contain
flaws with a depth equal to or exceeding 35% (preliminary) of the nominal tube wall
thickness will be plugged as required by revised TS 5.5.2.11 .c.1 and SG Tube Integrity
TS Surveillance Requirement (SR) 3.4.17.2.

TS 5.5.2.11 .c.4 is deleted to delete the existing SG tube alternate repair criteria (ARC).
The existing ARC is commonly referred to as C*, which recognizes the contribution to
structural and leakage integrity provided by the explosive expansion of the tubing within
the tubesheet. The technical basis, review and acceptance of this ARC is based on the
specific configuration of the existing SGs, including the Alloy 600 mill annealed tubing
and explosive tube expansion in the tubesheet. The RSGs have an improved
configuration, including Alloy 690 thermally treated tubes and hydraulic tube expansion
in the tubesheet. The existing technical basis, review and acceptance of this ARC are
not valid for the improved configuration of the RSGs. Deletion of this ARC applicable to
the existing SGs will ensure that for the RSGs, all tubes found by inservice inspection to
contain flaws with a depth equal to or exceeding 35% (preliminary) of the nominal tube
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wall thickness will be plugged as required by revised TS 5.5.2.11 .c.1 and SG Tube
Integrity TS SR 3.4.17.2.

TS 5.5.2.11 .c.1 is revised to replace the existing tube repair criterion of 44%, that does
not apply to the RSGs, with the RSG tube repair criterion of 35% (preliminary). The
technical basis, review and acceptance of the existing tube repair criterion of 44% is
based on the specific configuration of the existing SGs. A tube repair criterion of 35%
(preliminary) is applicable to the RSGs.

TS 5.5.2.11 .d.2 is revised to replace the inspection requirements for the existing Alloy
600 mill annealed tubing with the inspection requirements applicable to the RSG Alloy
690 thermally treated tubing. This will provide applicability for the RSGs (that have an
improved tubing material), while maintaining consistency with regulatory guidance on
these TSs. The RSG tubing material is Alloy 690 thermally treated, that is more
resistant to stress corrosion cracking. This proposed TS change will maintain
consistency with NRC-approved Technical Specification Task Force (TSTF) Traveler,
TSTF-449, "Steam Generator Tube Integrity", Revision 4. TSTF-449 addressed
different tubing materials by providing an alternative text selection for each material.
The SONGS Units 2 and 3 original and replacement SG tubing materials are specifically
addressed in TSTF-449, with an alternative text selection for each material. The
availability of TSTF-449 was announced in the Federal Register on May 6, 2005 (70 FR
24126), as part of the consolidated line item improvement process (CLIIP). NRC-issued
Amendments for SONGS Unit 2 (204 and 206) and for SONGS Unit 3 (196 and 198)
made the TSs for the original SGs consistent with TSTF-449. This revision provides a
way to maintain consistency of the TSs with TSTF-449, when the original SGs are
replaced by the RSGs.

To support this proposed change for TSs 3.4.17, 5.5.2.11, and 5.7.2.c, SCE has
reviewed the safety evaluation (SE) published in the Federal Register on March 2, 2005
(70 FR 10298), as part of the TSTF-449 CLIIP Notice for Comment. This included the
NRC staff's SE, the information provided to support TSTF-449, and the changes
associated with Revision 4 to TSTF-449. SCE has concluded that the justifications
presented in the TSTF-449 SE prepared by the NRC staff regarding inspection
requirements for Alloy 690 thermally treated SG tubing are applicable to the SONGS
Units 2 and 3 RSGs, and justify incorporation of the requirements for Alloy 690
thermally treated SG tubing in the SONGS Units 2 and 3 TSs for the RSGs.

4.1.2 Summary

The proposed TS 3.4.17, 5.5.2.11, and 5.7.2.c revisions remove the repair method
(sleeving), and ARC. The revisions replace the 44% tube repair criterion applicable to
the original SGs, with a 35% (preliminary) tube repair criterion applicable to the RSGs.
The revisions replace inspection requirements applicable to the tubing material of the
original SGs with inspection requirements applicable to the tubing material of the RSGs,
thus maintaining consistency with applicable material-specific regulatory guidance
(TSTF-449, Revision 4). Overall, these revisions will ensure that all RSG tubes found
by inservice inspection to contain flaws with a depth equal to or exceeding 35%
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(preliminary) of the nominal tube wall thickness will be plugged as required by revised
TS 5.5.2.11 .c.1.

The TS 5.5.2.11 .b SG structural integrity, accident induced leakage, and operational
leakage performance criteria are unchanged and will continue to be met for the RSGs.
Meeting the SG performance criteria provides reasonable assurance that the SG tubing
will remain capable of maintaining reactor coolant pressure boundary integrity
throughout each operating cycle and in the unlikely event of a design basis accident.

4.2 CONTAINMENT PEAK PRESSURE

4.2.1 Objective

An evaluation determined the impact of the replacement steam generators (RSGs) on
the SONGS Units 2 and 3 UFSAR (Reference 7.2-1) Section 6.2 containment design
basis analyses and provides input to evaluations of equipment required to mitigate
accidents that challenge the containment structure.

The RSGs will result in an increase in the stored energy in the primary and secondary
systems. Following a loss-of-coolant accident (LOCA), the increased stored energy will
result in an increase in the containment pressure and temperature. Following a main
steam line break (MSLB) the increased stored energy would typically result in an
increase in the containment pressure and temperature. However, each RSG steam
outlet nozzle is fitted with a flow restrictor which reduces the energy release rate and
causes the peak pressure and temperature for the RSG MSLB event to be lower than
with the original steam generator (OSG) MSLB event.

Breaks in the main feedwater piping would result in blowdown that is less limiting than
the MSLB. Effective break areas for the main feedwater line break (MFWLB) are limited
by the steam generator internals design. Fluid enthalpy for the MFWLB is less than the
enthalpy of the fluid in the MSLB, therefore MFWLBs are not analyzed.

The following sections describe the RSG containment analysis, including how its
assumptions, design input, methodology, and results compare with the OSG
containment analysis.

4.2.1.1 Containment Safety Function and Supporting Safety Systems

The containment encloses the primary and portions of the secondary plant and is the
final barrier against the release of fission products in the event of an accident. Design
basis events are analyzed to demonstrate that the containment structure can withstand
the pressure and temperature conditions resulting from LOCAs and MSLBs inside the
containment and that the equipment needed to mitigate these events remains functional
both during and following the events.
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Condensation of steam on the structures inside containment plays a major role in
limiting the containment pressure increase. In addition, automatic Reactor Protective
System (RPS) and engineered safety feature (ESF) actuations occur in response to
pipe breaks inside containment. The following is an overview of these automatic
actions.

When containment pressure exceeds the containment pressure high (CPH) setpoint
(5.0 psig analysis value, plus a time delay for actuation signal processing), the following
automatic signals are initiated:

Reactor trip - trips the reactor and terminates at-power operation.

Safety injection actuation signal (SIAS) - adds borated water to the Reactor
Coolant System (RCS) and also initiates a 10 second (± 2.5 sec) sequencer to
start the containment spray (CS) pumps but does not open the CS block isolation
valves.

Containment isolation actuation signal (CIAS) - isolates non-essential lines
penetrating the containment and closes the main steam isolation valves (MSIVs),
the main feedwater isolation valves (MFIVs), and the main feedwater block
valves (which functionally serve as backup to the MFIVs).

Containment cooling actuation signal (CCAS) - actuates containment emergency
air cooling units (ECUs) to reduce containment pressure and temperature. The
ECUs start approximately 5 seconds after the associated Component Cooling
Water (CCW) pump starts to prevent water-hammer in the cooling coils. Each
containment emergency air cooling train consists of two coolers or ECU fan units.

When containment pressure exceeds the containment pressure high-high (CPHH)
setpoint (20.0 psig analysis value, plus a time delay for actuation signal processing), the
following automatic actuation signal is initiated: Containment Spray Actuation Signal
(CSAS) initiates the opening of containment spray isolation block valves, which will
reduce containment pressure and temperature by the injection of cold spray water.

The Safety Injection System and the Containment Spray System initially take suction
from the refueling water storage tank (RWST). When the water level in the RWST is
lowered to a certain elevation, the recirculation actuation signal (RAS) is generated and
the source of water for the high-pressure safety injection (HPSI) pumps and the CS
pumps transfers to the containment emergency sump (CES). In addition, component
cooling water flow is directed to the shutdown cooling heat exchangers to provide
cooling to the containment spray water. The terms RAS and post-RAS operation
describe the conditions when the HPSI and CS pumps draw suction from the
containment emergency sump, and when the component cooling water removes heat
from the shutdown cooling heat exchanger.
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4.2.1.2 Impact of the RSGs on the Design Basis Analyses

As discussed in the following sections, the RSGs differ in many respects from the OSGs
(e.g., greater water volume on the primary and secondary sides, higher secondary side
operating pressure, steam flow restrictor devices installed in the RSG outlet nozzles,
greater heat transfer area, larger metal mass). These differences affect the
post-accident challenges to the containment (e.g., peak pressure and temperature, the
environmental conditions experienced by equipment required to mitigate the events).
The following section describes the LOCA and MSLB analyses that were performed to
demonstrate the adequacy of the safety system settings and the safety system
performance.

4.2.2 Regulatory Basis

The SONGS Units 2 and 3 UFSAR (Reference 7.2-1) describes adherence to the
General Design Criteria (GDC) published as Appendix A to 10 CFR 50
(Reference 7.2-2). GDC 16, 38, and 50 (Containment Design, Containment Heat
Removal and Containment Design Basis) are potentially impacted by the proposed
RSG changes. In addition, SONGS Units 2 and 3 must meet the requirements of
10 CFR 50.49 regarding the qualification of electrical equipment required to remain
functional during and following design basis events. Analyses were performed to
demonstrate that the proposed plant configuration with the RSGs meets all applicable
criteria. Specifically, the following criteria are used to judge the acceptability of these
analyses:

1. GDC 16 requires that a reactor containment and associated systems shall be
provided to establish an essentially leak tight barrier to assure that the
containment design conditions important to safety are not exceeded for as long
as the conditions require. GDC 50 requires that the reactor containment
structure, including access openings, penetrations, and the containment heat
removal system, shall be designed so that the containment structure and its
internal components can accommodate, without exceeding the design leakage
rate and with sufficient margin, the calculated pressure condition resulting from a
LOCA (or MSLB). Per Standard Review Plan 6.2.1.1 .A [Reference 7.2-3], to
satisfy the requirements of GDC 16 and GDC 50, the maximum post-accident
containment pressure is less than the design pressure of 60 psig (UFSAR Table
6.2-3).

2. The maximum post-accident containment liner temperature is less than the
design temperature of 300°F (UFSAR Table 6.2-3). Technical Specification (TS)
Bases B3.6.5 clarifies that the temperature limit of 300°F is not a vapor
temperature limit, but rather pertains to the containment structure such as the
containment liner plate and concrete.

3. The containment heat removal system will reduce the post-accident containment
pressure and temperature to a low level following an accident and maintain this
low level thereafter. UFSAR Sections 6.2.1.1.1.4, 6.2.2.1.1C and 6.2.2.2.1A,
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state that the containment emergency fan cooler system, in conjunction with the
Containment Spray System (CSS) and the shutdown heat exchangers (i.e., one
train of each system), is capable of reducing the post-LOCA containment
pressure from the peak value to one half peak value in 24 hours in accordance
with GDC 38 (Reference 7.2-2) and Standard Review Plan 6.2.1.1 .A (Reference
7.2-3).

4. The equipment that must function to mitigate the design basis accidents within
the containment is qualified to operate under the resulting environmental
conditions. Per UFSAR Section 6.2.2.1.3, the design temperature of equipment
subjected to LOCA or MSLB conditions is 3000F. Per UFSAR Table 6.2-34 the
emergency cooling unit (ECU) atmosphere design inlet temperature is 3000F.

4.2.3 LOCA Containment Analysis

The design differences between the OSGs and RSGs have an effect on the
containment response to a LOCA. The following changes have the most impact:

1. The additional RSG RCS inventory due to the larger steam generator (SG) tube
bundle increases the mass transferred to the containment during RCS blowdown.

2. The additional RSG secondary side SG inventory results in additional energy
transferred to the containment for cold leg breaks.

4.2.3.1 Overall Approach

Consistent with the original design analyses, the mass and energy released into
containment during the LOCA event has been calculated. This information was then
used for the calculation of the transient containment pressure/temperature response.

The methodology used in this evaluation is identical to the methodology used in the
current licensing basis evaluation of the SONGS Units 2 and 3 (Reference 7.2-1). Only
input parameters have been updated.

The methodology used in this evaluation and the methodology used in the current
licensing basis evaluation are consistent with the methodology identified in the NRC's
Standard Review Plan (SRP) (Reference 7.2-3), except for a conservative deviation in
the modeling of the carryout rate fraction used in calculating liquid entrainment in the
exiting steam flow during the reflood and post-reflood phases of the LOCA. This
deviation is addressed in Section 4.2.3.2.1 of this submittal, and in current UFSAR
Section 6.2.1.3.4 (Reference 7.2-1).

4.2.3.2 Methodology Used for LOCA Containment Analysis

The LOCA containment analysis was performed in two parts. The CEFLASH-4A and
FLOOD3 computer codes calculated the mass and energy discharged from the RCS
into the containment. This information was used to calculate the containment response
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using the COPATTA computer code. This subsection provides both an overview of the
analysis methodology and a summary of the important analysis inputs and results.
Table 4.2-1 provides an overview of the significant input parameters for the mass and
energy calculations and the LOCA containment response calculation.

4.2.3.2.1 LOCA Mass and Energy Analysis Overview

The LOCA mass and energy analysis was performed using methods that were
consistent with the methodology described in UFSAR Section 6.2 (Reference 7.2-1).
The analytical simulation of the LOCA event is initiated from full thermal power,
including measurement uncertainty, and is characterized by four distinct phases -
blowdown, reflood, post-reflood and long-term cooldown phase. These phases, and the
methodology used to analyze them, are described in the following paragraphs.

Blowdown Phase

The LOCA mass and energy analysis for the blowdown phase was performed using
methods that were consistent with the methodology described in UFSAR Section 6.2
(Reference 7.2-1). UFSAR Section 6.2.1.3.3 states that the LOCA blowdown phase is
simulated with the CEFLASH-4A code. This UFSAR section also specifically describes
some aspects of the CEFLASH-4A code modeling

The LOCA causes a rapid depressurization of the RCS, which quickly falls below the
shut-off heads of the HPSI and LPSI pumps. The safety injection pumps are the
primary source of core cooling for the majority of the event and will start in response to
a SIAS on CPH signal or a pressurizer pressure low signal. As an additional
conservatism, flow from the safety injection pumps is omitted during the blowdown
phase. Once RCS pressure falls below the pressure in the safety injection tanks (SITs),
the SIT check valves will open and SIT water will be discharged into the RCS.

The blowdown phase of the LOCA is simulated using the NRC-approved CEFLASH-4A
code methodology (Reference 7.2-5). The use of the CEFLASH-4A code to calculate
mass and energy releases from postulated RCS pipe ruptures is discussed in UFSAR
Section 6.2.1.3 (Reference 7.2-1). CEFLASH-4A is also used for the 10 CFR 50
Appendix K ECCS performance analysis. However, many input and nodalization
changes are made for this application relative to the Appendix K model to ensure that
the mass and energy analysis is biased conservatively. This additional conservatism is
addressed via the following inputs and assumptions.

The Appendix K model for fuel clad swelling and rupture was not used. The lack
of clad swelling and rupture results in more fuel stored energy being transferred
to the RCS coolant.

Except for conditions of single-phase steam, calculations of heat transfer from
core to coolant assumed nucleate boiling even though conditions may warrant
departure from nucleate boiling. This biases the prediction such that the energy
transfer to the exiting RCS coolant is enhanced.
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* RCS volume was conservatively calculated based on the expansion of the
reactor loop from cold to hot operating conditions (rated thermal power plus
uncertainty) as it results in more mass and energy being discharged into the
containment during blowdown. This differs from the Appendix K assumption of
using nominal (cold) volumes.

Time-dependent main feedwater addition was used to account for the hot
feedwater added to the steam generators (SGs). This results in more energy on
the secondary side of the SGs that must be transferred to the containment.

Since the containment mass and energy release does not require the radial detail
to track the stored energy in the hot assembly, a less detailed core nodalization
was used (1 radial region and 5 axial regions).

The decay heat used during this portion of the analysis was the ANS 5 - 1971

(+20 percent) decay heat standard.

Reflood and Post-Reflood Phases for Cold-Leg Breaks

The LOCA mass and energy analysis for the core reflood and post-reflood phase was
performed using methods that are consistent with the methodology described in UFSAR
Section 6.2 (Reference 7.2-1). UFSAR Section 6.2.1.3.4 states that the LOCA core
reflood and post-reflood phase is simulated with the FLOOD3 code. This UFSAR
section also specifically describes some aspects of the FLOOD3 code modeling.

Following the initial blowdown, the reactor is first refilled by the incoming safety injection
flow, including SITs, and then reflooded as the core becomes quenched. The effect of
the SGs on the mass and energy transferred to containment is important for cold-leg
breaks after blowdown because the exiting steam passes through the SGs prior to
exiting the RCS to the containment. The addition of SG energy to the break flow may
cause the peak containment pressure response to occur during the reflood or
post-reflood phase.

The refill phase (the time period during which the reactor vessel fills with safety injection
liquid to the bottom of the active core) is conservatively omitted for containment
calculations.

The next phase of the transient simulation is the reflood phase, which is defined as the
time period during which the coolant accumulating in the reactor vessel increases from
the bottom of the active core to two feet below the top of the active core. At this point,
the core is considered to be quenched and the liquid entrainment reduces significantly.

The rate of energy release to the containment is biased conservatively by considering
the heat transfer from the core to the reactor coolant to be always in the nucleate boiling
regime. The contribution to the energy release rate from the metal-water reaction was
not included in the mass-energy analysis. However, it is noted that the metal-water
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reaction energy addition is included in the containment pressure-temperature analysis
performed using the COPATTA code.

The reflood and post-reflood phases of the LOCA are simulated using the FLOOD3
computer code. The FLOOD3 code is an extension of the NRC approved
FLOODMOD2 code referenced in the SRP (Reference 7.2-3). The use of the FLOOD3
code to calculate mass and energy releases from postulated RCS pipe ruptures is
discussed in UFSAR Section 6.2.1.3.4 (Reference 7.2-1).

Similar to the modeling during blowdown, the decay heat model used in FLOOD3 was
the ANS 5 - 1971 (+20 percent) decay heat standard.

During the reflood and post-reflood phases, liquid entrainment in the exiting steam flow
is calculated based on a Carryout Rate Fraction (CRF), which is defined as the ratio of
the mass flow rate out of the core to the mass flow rate into the core. The CRF varies
as coolant accumulates in the core. Specifically, the CRF is 0.05 until the core level
reaches 1.5 ft. above the bottom of the active core. As the core level increase from
1.5 ft. to 2 ft., the CRF increases linearly from 0.05 to 0.80. The CRF is then held
constant (0.80) until the core level increases to an elevation corresponding to 2.0 ft.
below the top of the active core. The methodology models a CRF value of 1.0 after the
core level increases above the elevation corresponding to 2 ft. below the top of the
active core. The modeling of a CRF value of 1.0 after the core level increases above
the elevation corresponding to 2 ft. below the top of the active core described above is a
conservative deviation from methodology described in the SRP (Section 6.2.1.3 of
Reference 7.2-3), which states that a CRF of 0.05 may be used. UFSAR Section
6.2.1.3.4 notes that liquid entrainment in the exiting steam flow is calculated based on a
conservative representation of the CRF specified in the SRP.

Although test data indicate that significant condensation of steam occurs at the safety
injection location, the model accounts for only 50 percent condensation during the
interval when the annulus is predicted to be full and the SITs are injecting. No credit is
taken for condensation at the safety injection location at other times.

During the post-reflood phase, the energy in the RCS and SGs is transferred to
containment via the exiting break flow. Post-reflood ends when the steam generator
secondary temperature has essentially reached equilibrium with the primary side
temperature so that there is no longer a significant driving potential for secondary to
primary heat transfer. At this time, the RCS and SG inventory and heat structures have
cooled to the point that the generation of steam is dominated by fission product decay
heat.

Reflood and Post-Reflood Phases for Hot-Leg Breaks

For the hot-leg break, the mass and energy analysis ends at the end of the blowdown
phase. Since there is no viable means for the exiting break flow to pass through the
SGs prior to exiting the RCS to containment for a hot-leg break, the reflood and
post-reflood phases are not simulated.
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Long-Term Cooldown Phase

The LOCA mass and energy analysis for the long-term phase was performed using
methods that were consistent with the methodology described in UFSAR Section 6.2
(Reference 7.2-1). UFSAR Section 6.2.1.3.5 states that the LOCA long-term phase
M-E analysis is analyzed with use of the COPATTA and CONTRANS codes. This
UFSAR section also specifically describes some aspects of the decay heat model.

The long-term cooldown phase of the LOCA completes the transient simulation of this
event. In this phase, the analysis accounts for all residual energy in the primary and
secondary systems and decay heat. This analysis is typically run until the containment
temperature returns to a value near the initial value. The containment response
calculation is performed using the COPATTA containment code.

The long-term cooldown phase of the LOCA is simulated using the CONTRANS
computer code (Reference 7.2-6). The use of the CONTRANS code to calculate the
residual heat addition from primary and secondary metal and the SG inventory is
discussed in UFSAR Section 6.2.1.3.5 (Reference 7.2-1). The resulting time dependent
energy addition was used as an input to the COPATTA code and added to the reactor
vessel or directly to the containment atmosphere. In this manner, all sources of energy
were explicitly modeled as follows:

Commencing with the end of blowdown for hot leg breaks, the residual energy
associated with the RCS loop was added to the RCS for use in the COPATTA
boil-off model.

Commencing with the end of the post-reflood phase for cold-leg breaks, the
residual energy associated with the RCS loop was added to the RCS for use in
the COPATTA boil-off model, and the SG sensible heat was added directly to the
containment atmosphere.

Consistent with UFSAR Section 6.2.1.3.5 (Reference 7.2-1), the decay heat input to
COPATTA during the long-term cooling phase was based on Branch Technical Position
(BTP) ASB 9-2. Prior to the end of blowdown, the decay heat power is included in the
mass-energy data.

4.2.3.2.2 LOCA Containment Response Analysis Overview

The LOCA containment response analysis was performed using methods that are
consistent with the methodology described in UFSAR Section 6.2 (Reference 7.2-1).
UFSAR Section 6.2.1.1.3.1 .C states that the containment pressure analyses are
performed using the COPATTA computer program. This UFSAR section also
specifically describes some aspects of the COPATTA code modeling.

The mass and energy release data was used by the COPATTA computer code
(Reference 7.2-7) to calculate the containment pressure and temperature response.
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Table 4.2-1 provides the general assumptions and initial conditions for the containment
mass and energy release and the containment pressure and temperature response
analyses. An overview of the containment response analysis methodology is provided
in the following paragraphs.

COPATTA models the containment as three regions - one region models the
containment atmosphere (vapor region), another region models the containment sump
(liquid region), and the third region models the water contained in the reactor vessel.
Conditions in the atmosphere and the sump are determined by solving the conservation
of mass and energy equations for each region.

The various structures in the containment are modeled to interact with the containment
atmosphere and the sump. Mass and energy are transferred between the liquid and
vapor regions by boiling, condensation, or liquid dropout. Evaporation is not
considered. A convective heat transfer coefficient can be specified between the sump
liquid and atmosphere vapor regions. However, since any heat transfer in this mode is
small, a conservative coefficient of zero is assumed. Each region is assumed
homogeneous, but a temperature difference can exist between regions. Any moisture
condensed in the vapor region during a time increment is assumed to fall immediately
into the liquid region. Noncondensible gases are included in the vapor region.

The rate of heat transfer between the containment heat structures and the containment
regions is determined by the surface area, the surface temperature, the heat transfer
coefficient, the physical arrangement of the conducting masses and the thermal
properties of these masses. The heat transfer coefficient used during the turbulent
blowdown phase of the event is determined using a modified Tagami correlation
(Reference 7.2-7). After the blowdown phase, the heat transfer coefficient transitions
from the modified Tagami correlation to the Uchida correlation (Reference 7.2-7).

The containment emergency air cooling units, which are cooled by component cooling
water (CCW), remove energy from the vapor region of the containment. COPATTA
determines the heat removal due to air cooler unit operation as a function of the time
dependent containment saturation temperature and the maximum design component
cooling water temperature. The component cooling water system maximum fluid
temperature of 105°F is used as input to the COPATTA code. The ECU heat removal
rate is based on 1700 gpm to each ECU, rather than the Technical Specification value
of 2000 gpm in order to conservatively allow for spent fuel pool cooling (supplied by
non-critical loop CCW) concurrent with shutdown cooling utilization (which is supplied
by critical loop CCW) during RAS operation.

The containment spray system removes energy from the atmosphere by injecting water
into the containment atmosphere. The energy removed from the atmosphere is a
function of the heatup of the spray droplets. COPATTA determines the heatup of the
droplets from a spray efficiency relationship, which is a function of the ratio of steam
mass to air mass. Per COPATTA Topical Report BN-TOP-3 (Reference 7.2-7), this
relationship was developed in Reference 7.2-8 assuming a mean spray droplet diameter
and fall distance of about 1,000 microns and 20 ft. respectively (actual fall distance
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averages approximately 100 ft.). The heat removed from the atmosphere due to
heating of the spray droplets and any condensate due to this cooling are added to the
water in the sump.

COPATTA uses the input from CONTRANS for the reactor vessel region to include the
effects of heat transfer from the energy stored in the primary and secondary metal. This
region is used only during the long-term cooldown phase, not during the initial mass and
energy release phases (blowdown, reflood, and post-reflood) when the primary coolant
system pressure is not in equilibrium with the containment atmosphere.

4.2.3.3 Results of LOCA Containment Analysis

Three break locations were investigated: the reactor coolant pump (RCP) discharge
and suction legs (i.e., RCS cold legs) and the RCS hot leg. Consistent with UFSAR
Section 6.2.1.1 (Reference 7.2-1), all breaks analyzed were double-ended slot breaks.

Consistent with UFSAR Section 6.2.1.1.1.1 (Reference 7.2-1), off-site power was
assumed to be lost at the initiation of the LOCA. This provided the maximum delay in
the starting of the containment heat removal systems,

Two types of single active failures were considered. The first represented the failure of
a diesel generator (DG) to start, resulting in the failure of one train of containment spray
and one train of emergency air cooling units. This first failure is characterized by one
train of (i.e., minimum) safety injection flow. The second represented the failure of
either one train of containment spray or the failure of one train of emergency air cooling
units. This second failure is characterized by two trains of (i.e., maximum) safety
injection flow. Experience with previous analyses has shown that the limiting single
active failure is encompassed by these failures. The COPATTA analysis showed that
the failure of one DG was limiting.

4.2.3.3.1 Results for Limiting LOCA Event

Table 4.2-2 lists the maximum containment pressure and temperature results for all
LOCA cases analyzed. As shown, the resulting maximum pressure was 48.0 psig, for a
double-ended slot break in the hot leg with an assumed failure of one DG. This
maximum pressure is less than the containment design pressure of 60 psig.

The transient pressure and temperature for the maximum pressure case are shown in
Figure 4.2-1. As shown, the containment pressure and temperature peak at a
maximum of 48.0 psig and 273°F at 16 seconds, which is before the containment
sprays began operation.

The pressure profiles at 24 hours (86,400 seconds) post-LOCA show that the pressure
is below half of the peak pressure thereby confirming compliance with GDC 38.
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The limiting containment liner temperature case is the double-ended reactor coolant
pump discharge leg break with diesel generator failure. The maximum liner
temperature was calculated to be 251 OF, which is considerably less than the
containment design temperature of 3000F. For LOCA, the peak liner temperature
occurs at 350 seconds.

For LOCA, the containment ECU inlet temperature remains below its design
temperature of 300°F during the entire event.

The following table compares the limiting case to the previous analysis results as
presented in UFSAR Tables 6.2-9 and 6.2-16 (Reference 7.2-1), and the acceptance
limits.

Analysis Analysis Acceptance

Criterion with OSG with RSG Limit

Peak Pressure < Design Pressure 45.9 psig* 48.0 psig** <60 psig

Peak Liner Temperature < Design 250°F* 251 OF* <300OF
Temperature

Notes:
* Double ended discharge leg slot (DEDLS) break with a loss of offsite power and

an assumed failure of a diesel generator.

** Double ended hot leg slot (DEHLS) break with a loss of offsite power and an
assumed failure of a diesel generator.

Although the RSG LOCA limiting pressure is higher than the previous OSG LOCA
analysis results, the RSG LOCA limiting pressure remains less than the previous OSG
MSLB analysis results of 56.5 psig, and the RSG LOCA limiting pressure continues to
meet the acceptance criterion.

Although the RSG LOCA containment liner temperature is 1°F higher than the previous
OSG LOCA analysis results, the RSG LOCA containment liner temperature continues to
meet the acceptance criterion.

The reason for the higher LOCA limiting pressure and the higher containment liner

temperature is the increased primary and secondary inventory in the RSG.

4.2.4 MSLB Containment Analysis

The MSLB containment event is characterized by the rapid blowdown of steam into the
containment due to a rupture in a main steam line. The location of this break is at one
of the SG outlet nozzles. The limiting break size is the largest break area that results in
an all steam blowdown. The analysis begins with a double-ended guillotine break. If
there is liquid in the break discharge, slot breaks are modeled and the break size is
reduced until an all steam blowdown is achieved.

Page 18 of 40



A steam nozzle flow-limiting device is installed in the RSG outlet nozzle. The device
consists of seven 8-inch ID venturi nozzles installed in the holes in the steam outlet
nozzle integral to the upper head. The venturis are secured in the steam outlet nozzle
by welds. The OSG does not have a steam flow restrictor integral to the steam nozzle.
Due to the steam flow restrictor devices installed in the RSG outlet nozzle, a 7.406 ft 2

double-ended guillotine break of the steam line as seen by the RSGs is limited to 2.8 ft2.
This results in an all steam blowdown from the RSGs even when a 7.406 ft 2

double-ended guillotine break of the steam line is modeled. For this reason, all the
main steam line break sizes are modeled as 7.406 ft 2 double-ended guillotine breaks.
The analytical response of the plant protection systems to pipe breaks is discussed in
Section 4.2.1. The following discussion augments that discussion as it applies to MSLB
events.

Until the main steam isolation valves (MSIVs) close, the initial portion of the transient is
characterized by the blowdown of both SGs, including the main steam lines downstream
of the MSIVs. In this early phase of the event, steam continues to flow to the turbine.
Following the reactor trip, the turbine stop valves close. During this portion of the
transient, main feedwater flow to the affected SG is held constant at the transient peak
feedwater flow rate until the feedwater is isolated. Cases initiated from 0-percent power
assume that the AFW system is in service.

When the containment pressure exceeds the containment high pressure setpoint (5.0
psig analysis value, plus a time delay for actuation signal processing), a SIAS, CIAS,
CCAS and reactor trip occur. The SIAS initiates a 10 second (± 2.5 second) sequencer
to start the containment spray pumps. The CIAS will close the MSIVs, MFIVs, and
main-feedwater block valves, which function as back-up isolation for the MFIVs. The
CCAS actuates the containment emergency air cooling units. The containment
high-high pressure setpoint will initiate the CSAS, which will cause the containment
spray isolation valves to stroke open.

Following the closure of the MSIVs, the flow of steam to the containment from the intact
SG and isolated steam line cease. The mass and energy release to the containment
continues until the affected SG is blown down.

Although AFW is actuated on an emergency feedwater actuation signal (EFAS), the SG
delta-pressure comparison within the EFAS logic is credited to prevent the flow of AFW
to the affected SG. As a result, the affected SG essentially boils dry, thus ending the
mass and energy release to the containment.

The MFIV failure cases account for the difference in feed line volume when the
main-feedwater block valves, rather than the MFIVs, are assumed to provide the
isolation of main feedwater to the steam generators. The MSIV failure cases account
for the volume of the main steam line header down-stream of the MSIV to the turbine
stop valves. The mass and energy release cases without either a MFIV or MSIV failure
do not need to consider mass beyond the MSIV and MFIV post CIAS, since the single
active failure is the containment cooling train failure. The effect on containment
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pressure-temperature due to reduced cooling associated with a failure of a containment
cooling train, an MFIV failure, or an MSIV failure are all analyzed with the COPATTA
containment code for several power plateaus.

4.2.4.1 Impact of RSG Changes on MSLB Containment Analysis

The following RSG changes impact the MSLB containment analysis:

1. The change in internal design produces inventory differences over the power
range. This affects the mass available to be transferred to the containment from
the affected steam generator.

2. The SG tube heat transfer area and height have changed. This affects the heat
transfer rate between the RCS and the SGs.

3. The steam flow restrictor devices installed in the RSG outlet nozzles limit the rate
of SG mass and energy blowdown, which reduces the rate at which SG pressure
decreases during the blowdown. This results in a longer blowdown period. This
also affects the main steam isolation signal (MSIS) timing, which (in addition to
closing the MSIV) closes the MSIV bypass valves which are typically only open
when heating up the secondary system (e.g., the zero power MSLB cases).

4. The timing to reach containment pressure setpoints leading to the closure of the
MSIVs, MFIVs and main-feedwater block valves is longer due to the reduced
steam flow through the steam flow restrictor devices installed in the RSG outlet
nozzles. A delay in closing the MSIVs and MFIVs affects the mass added to the
containment from the affected SG and the intact SG.

4.2.4.2 Methodology Used for MSLB Evaluation

Similar to the LOCA, the MSLB containment analysis was performed in two parts. The
SGNIII computer code was used to determine the mass and energy discharged from
each SG into the containment. This mass and energy data was then used to determine
the containment response using the COPATTA computer code. This subsection
describes the impact of the changes on the MSLB analysis and provides an overview of
the mass and energy analysis and the analysis results. The description of the
containment response analysis is very similar to that discussed in Section 4.2.3.
Therefore, only the differences in the containment response analysis assumptions are
described in this subsection. Table 4.2-3 provides an overview of the significant
assumptions for the mass and energy calculations and the MSLB containment response
calculation.
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4.2.4.2.1 MSLB Mass and Energy Analysis Overview

The MSLB mass and energy analysis was performed using methodology that is
consistent with Section 6.2.1.4 of the UFSAR (Reference 7.2-1). UFSAR Section
6.2.1.4 states that the MSLB mass and energy data is analyzed with use of the SGNIII
code. UFSAR Section 6.2.1.4.4 specifically describes some aspects of the SGNIII code
modeling.

The SGNIII MSLB methodology (Reference 7.2-9) was used to determine the mass and
energy release data. SGNIII is a coupled primary and secondary model that calculates
a time dependent mass and energy release. The mathematical model used in SGNIII
divides the RCS into a reactor core region, and for each loop, an inlet plenum and pipe,
SG tubes, and an outlet plenum and pipe regions. The secondary side of each SG
consists of a steam and water volume. The core model is represented by one-group
point kinetics with six delayed neutron groups. After reactor trip, decay heat generation
is modeled using the approved decay heat model (a conservative representation of the
1971 ANS decay heat standard with a multiplier of 1.2). The SGNIII design inputs were
chosen to produce a conservative estimate of the mass and energy release. The
Moody critical flow correlation was used to determine break flow rate.

Results from an existing simple hydraulic pressure balance feedwater model (Reference
7.2-10) developed for the OSGs calculated the contribution of main feedwater, including
flashing, to the affected and intact SGs. This model accounted for the condensate
pumps, heater drain pumps and feedwater pumps characteristics. The model also
accounts for piping resistance, high pressure feedwater heaters, main feed regulating
valves and check valves. These parameters remain applicable with the RSGs.

The OSG full-power feedwater flow rate is slightly higher than the full-power feedwater
flow rate with the RSGs. Therefore, the use of OSG-based data for feedwater flow rate
code input data will tend to slightly over-predict the RSG feedwater flow rate thus
providing some conservatism. Additional conservatism is provided by stepping the
feedwater flow to peak flow and maintaining peak flow until the feedwater isolation valve
closes. Increasing resistance in the feedwater line, such as the introduction of
condensate polishers, which occurred since Reference 7.2-10 was developed, will tend
to reduce flow, further increasing the conservatism of the feedwater code results. The
steam flow restrictor devices installed in the RSG outlet nozzles tend to hold the steam
generator pressures a bit higher. This too reduces feedwater flow. Reference 7.2-10
continues to provide conservative peak feedwater flow values for this analysis.

While the mass and energy release analysis was conducted separately from the
containment response analysis, the SGNIII code can run coupled to the CONTRANS
containment code. Coupling SGNIII and CONTRANS will establish the times for the
containment pressure to reach the SIAS and CSAS setpoints. The CONTRANS code
was coupled with the SGNIII code such that a time-dependent containment pressure
and temperature response was calculated simultaneously with the mass and energy
release. In order to produce similar actuation times, the CONTRANS containment
model utilized identical heat sinks and initial conditions as the COPATTA code.
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4.2.4.2.2 MSLB Containment Response Analysis Overview

The MSLB containment response analysis was performed using methods that are
consistent with the methodology described in UFSAR Section 6.2 (Reference 7.2-1).
UFSAR Section 6.2.1.1.3.1 .C states that the containment pressure analyses are
performed using the COPATTA computer program. This UFSAR section also
specifically describes some aspects of the COPATTA code modeling.

The containment pressure and temperature response to a MSLB is calculated using the
COPATTA computer program. The program model description and thermodynamic
assumptions are provided in Section 4.2.3.2.2. The primary differences between the
LOCA analysis and the MSLB analysis are:

* The reactor vessel region model is not employed in the MSLB analysis.

The Uchida correlation is used for the heat transfer coefficient to the structural
heat sinks in the MSLB, rather than the Modified Tagami correlation.

4.2.4.3 Results of MSLB Evaluation

A single break size was analyzed (7.406 ft2 guillotine downstream of the steam flow
restrictor devices installed in the RSG outlet nozzles, which each have a flow area of
2.8 ft2). Due to the steam flow restrictor device installed in the RSG outlet nozzle, a
double-ended guillotine break at all initial power levels produced no entrainment in the
break flow. Since the limiting break size is the largest break for which there is no
entrainment in the break flow, there was no need to evaluate smaller break sizes.

Off-site power was assumed to be available throughout the transient. Although the loss
of off-site power delays the actuation of containment heat removal systems, the
influence of running Reactor Coolant Pumps (RCPs) on transferring RCS energy to the
affected steam generator is a more dominant effect.

There are several trade-offs in determining the limiting initial conditions with regard to
the power level versus inventory and feedwater flow inputs. As initial power level
increases, RCS temperature and core decay heat increase and more primary to
secondary energy is present to boil-off the SG inventory. Main feedwater flowrate and
enthalpy increase accordingly. However, initial SG inventory decreases with increasing
initial core power. Therefore, the MSLB analysis for peak containment pressure
includes an evaluation of multiple power levels. The mass and energy sensitivity study
included five power levels (100.58-, 80-, 50-, 20- and 0-percent power). Note that the
RSG analysis is based on the currently authorized full power rating of 3438 MWth.
Subsequent to the prior analysis, the NRC granted SONGS Units 2 and 3 Facility
Operating License Amendments 180 and 171, respectively, to change the licensed
power limit and an exception from the 10 CFR Part 50 Appendix K requirement to use a
2-percent power measurement uncertainty in ECCS/LOCA related analyses (Reference
7.2-11). The sum of the licensed power limit and the power measurement uncertainty
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did not change as a result of the NRC action. Consequently the analysis power
(licensed power plus power measurement uncertainty) for the decay heat model, as well
as the full-power mass-energy and pressure-temperature cases, did not change even
though the NRC granted a change in the licensed full power level.

Since several power levels were evaluated in this analysis, a number of power
dependent inputs were adjusted to conservatively reflect plant conditions for each
power level. The code inputs and trip logic associated with isolating the intact SG and
the main feedwater flow were selected such that a conservative response would result.

The failure of an MSIV to close, failure of a MFIV to close and the failure of a
containment cooling train to activate, were evaluated, for mass and energy release and
containment response. The limiting single failure was determined to be the failure of a
main steam isolation valve to close for a MSLB event initiated while at 0-percent power.

Table 4.2-4 shows the maximum pressures and temperatures calculated for all cases
analyzed. Table 4.2-4 also shows the maximum pressure and temperature calculated
for the environment qualification (EQ) assessment. These EQ assessment pressure
and temperature values bound the peak conditions for separate EQ cases evaluating
the various single failures, as well as the limiting non-EQ case run. The primary
differences between the EQ and non-EQ case runs are listed in Table 4.2-3.

4.2.4.3.1 Results for Limiting MSLB Event

As indicated in the preceding paragraphs, the limiting event was for a MSLB initiated
while at 0-percent power, with failure of a MSIV to close. The resulting containment
pressure and temperature transient responses are shown in Figure 4.2-3. As shown,
the resulting maximum containment atmosphere temperature was 380°F, which
occurred at 36 seconds when containment spray flow was ramping to full flow. The
figure also shows that the peak pressure was 51.5 psig, occurring at 168 seconds.

The MSLB event is analyzed for a minimum of 5000 seconds (1.39 hours) at which time
the pressure is well below half of the peak pressure, thereby confirming compliance with
GDC 38 for MSLB as well.

Although the containment atmosphere is superheated during a portion of the transient,
the initial temperatures of the structures in containment are subcooled. As a result,
steam condenses on the surface of the structures. Since condensate forms at the
saturation temperature corresponding to the partial pressure, the structures in the
containment are subjected to a temperature that is less than the temperature of the
atmosphere. Figure 4.2-2, shows that the maximum MSLB containment liner
temperature was calculated to be 251 OF at 250 seconds, which is well below the design
temperature of 3000 F.

For MSLB, the containment atmosphere and ECU inlet temperature peak is above
300°F, but this peak is lower than the peak with the OSG. For SONGS, the MSLB
event exceeding 300°F for a short duration has been previously reviewed and approved
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by the NRC in the NUREG-0712 SER (Reference 7.2-4). Per UFSAR Section
6.2.2.1.3, although the containment atmosphere may exceed 3000F, it does not
necessarily mean that environmental qualification test temperatures are exceeded.

The following table compares the limiting case to the previous analysis results as
presented in UFSAR Tables 6.2-9 and 6.2-16D (Reference 7.2-1), and the acceptance
limits.

Analysis Analysis Acceptance

Criterion with OSG with RSG Limit

Peak Pressure 5 Design Pressure 56.5 psig 51.5 psig < 60 psig

Peak Liner Temperature < Design 233 0F 251OF <300°F
Temperature

The RSG MSLB limiting pressure is lower than the previous OSG MSLB analysis
results, and as such, the RSG MSLB limiting pressure continues to meet the
acceptance criterion. The reason for the lower MSLB limiting pressure is that the RSG
design incorporates a steam flow restrictor device in the RSG outlet nozzle.

Although the RSG MSLB containment liner temperature is 180F higher than the
previous OSG MSLB analysis results, the RSG MSLB containment liner temperature
continues to meet the acceptance criterion. The reason for the higher MSLB
containment liner temperature is the increased primary and secondary inventory in the
RSG.
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Table 4.2-1 Summary of Significant Inputs for LOCA Containment Response Calculations

Sources of Energy Reactor power prior to trip and decay heat

Stored metal energy in the core and primary system, including the core and reactor vessel
internals

Primary system liquid and pressurizer steam inventory

Steam generator steam and liquid inventory

Steam generator metal energy, including U-tubes

Main feedwater prior to feedwater pump trip and the inventory in the feedwater lines
downstream of the feedwater isolation valves after feedwater pump trip

Sources of Mass Primary system inventory

Water from safety injection tanks

Water added from the refueling water storage tank (RWST) via the safety injection and
containment spray pumps

Mass and Energy Release - Significant Points of Methodology

CEFLASH-4A A double-ended slot break was postulated for all breaks analyzed. Previous analyses have
shown that this break size and configuration are limiting

Loss of offsite power was postulated at the initiation of the loss-of-coolant accident
(LOCA). This delays the actuation of the containment heat removal systems.

Although one case simulated the failure of I diesel generator (i.e., takes credit for I train
of safety injection pumps) and another case simulated the failure of I containment heat
removal system (i.e., takes credit for 2 trains of safety injection pumps), the
CEFLASH-4A analyses take no credit for safety injection pump flow.

The reactor was shutdown on voids.

The core heat transfer stays in nucleate boiling, via the Jens Lottes correlation, except
when single phase steam is predicted. The core heat transfer is allowed to return to
nucleate boiling as conditions permit throughout the transient. This maximizes the heat
transfer from the fuel to the water.

The mass discharge into the containment was modeled via the Henry-Fauske/Moody
critical flow models.

Steam flow was conservatively isolated at the initiation of the event to maximize the
energy in the SGs.

RCS volume was conservatively calculated based on expansion of the reactor loop from
cold to hot operating conditions. Maximum pressurizer pressure and 68.2% SG water
level were used.

A minimum Technical Specification RCS flow-rate was assumed to maximize the initial
RCS temperature distribution.

The initial cold leg temperature was maximized to increase the energy release to
containment.

Consistent with the postulated loss-of-offsite power, the reactor coolant pumps were
tripped at the initiation of the LOCA.

Decay heat was based on the ANS 1971 decay heat standard with a power multiplication
factor of 1.2.

Initial SIT liquid volume was nominal. Initial SIT pressure was at the maximum
Technical Specification pressure value. Initial SIT temperature was at the maximum
based upon the assumed conditions in the containment.
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Table 4.2-1 Summary of Significant Inputs for LOCA Containment Response Calculations

FLOOD3 The refill period was conservatively omitted.

One train and two train SI pump scenarios were evaluated for the cold leg breaks.

Similar to the blowdown phase, decay heat during reflood and post-reflood phases of the
event was based the ANS 1971 decay heat standard with a power multiplication factor of
1.2.

Consistent with the blowdown analysis, nominal loop resistances were assumed.

Credit was taken for 50% condensation of break flow during the time interval that the
annulus is filled and the SITs are discharging water. No credit for condensation due to SI
pump flow was assumed.

CONTRANS Consistent with the reflood methodology for the cold leg breaks, all primary and
secondary system metal, and SG secondary inventory, was included in the calculation.

The pre and post-RAS safety injection flowrates were consistent with the long-term
cooldown methodology.

Containment Response Calculation Assumptions

Free Volume/ Minimum free volume, and exposed heat structure surface areas, were assumed.
Surface Area

Metal Water Since the methodology conservatively maximizes heat removal from the core, very little
Reaction clad heatup is predicted. As a result, the chemical reaction between the cladding and the

water does not occur. Therefore, the heat input from metal-water reaction was not
included in the mass-energy data but was included in the COPATTA containment
analysis.

Initial Conditions Initial pressure and temperature were assumed to be at their maximum values. The initial
relative humidity was assumed to be at a minimum value.

ESF Actuation The setpoints for actuating Containment Cooling (CCAS) and Containment Spray (CSAS)
used the safety analysis limits.

Heat Transfer Except for times when the water in the containment emergency sump was boiling, heat
'from Sump transfer between the sump and atmosphere was conservatively neglected.

Component The air coolers and shutdown cooling heat exchanger and their component cooling water
Cooling Water (CCW) flow were explicitly modeled in the COPATTA analysis. The CCW maximum

temperature was modeled.

Long-Term The mass and energy balance for the reactor vessel was explicitly calculated by
Cooling COPATTA. Sensible heat was added to the fluid in the reactor vessel or directly to the

containment atmosphere, as appropriate, to model RCS loop stored energy, secondary side
stored energy, upper head and miscellaneous reactor vessel and pressurizer stored energy.
Decay heat was based on ASB 9-2. Prior to the end of blowdown, the decay heat power is
included in the mass-energy data.
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Table 4.2-2 Maximum Post-LOCA Containment Pressures and Temperatures

Pressure Temperature

Description P (psig) Time (sec) T ('F) Time (sec)

Double-Ended Discharge Leg Slot (DEDLS), 46.7 263 267 263
Failure of 1 Diesel Generator (DG)

DEDLS, Failure of I Containment Spray (CS) 46.4 203 267 197
Train

DEDLS, Failure of 1 Emergency Air Cooling 46.0 196 266 196
Unit (ECU) Train

Double-Ended Suction Leg Slot (DESLS), 42.0 18 263 41
Failure of 1 DG

DESLS, Failure of I CS Train 42.0 18 263 41

DESLS, Failure of 1 ECU Train 42.0 18 263 37

Double-Ended Hot Leg Slot (DEHLS), Failure 48.0 16 273 16
of I DG

DEHLS, Failure of I CS Train 47.9 16 273 16

DEHLS, Failure of I ECU Train 47.9 16 273 16
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Table 4.2-3 Significant Points of MSLB Event Analysis Methodology

# Points

I The MSLB calculation uses the maximum RCS flow rate. This is conservative because it allows the
maximum possible heat transfer to occur between the primary and secondary.

2 A conservative and realistic expansion factor of 2% is used to accommodate expansion due to pressure
and temperature, in calculating the RCS/SG liquid and steam volume inputs to the SGNIII computer
code.

3 Uncertainties are not considered in the initial SG normal water level. The steam separation rate
multiplier of 2.5 preserves conservative mass and energy data without summing up water level
uncertainties.

4 No safety injection flow is assumed. Addition of cold liquid due to safety injection to the RCS would
decrease the amount of primary heat used to boil off the ruptured SG inventory. In addition to reducing
the heat transferred to the secondary side, the safety injection would delay the transient giving the
passive heat sinks time to absorb energy.

5 No tube plugging is assumed when generating mass and energy for steam line breaks. Less active tube
area reduces primary to secondary heat transfer area and thus slows the heat addition to the secondary
inventory.

6 Per the NRC's letter IN-84-90, steam superheating upon uncovering of the SG tubes is assumed forall
the MSLB Equipment Qualification (EQ) cases.

7 Consistent with current methodology from NUREG-0588, the containment MSLB Equipment
Qualification cases take credit for 0.08 re-evaporation of condensate from the heat sinks.

8 The feedwater flow to the affected SG is held constant at the transient peak feedwater flow rate until the
feedwater is isolated.

9 The initial feedwater pipe pressure is assumed to equal initial SG pressure.

10 Due to the relative quickness of the events analyzed, there is no attempt to model the post trip effect on
the feedwater heaters, and the feedwater enthalpy is assumed to remain constant.

11 This analysis takes credit for the SG High AP logic to isolate emergency feedwater from the affected SG.
No Auxiliary Feedwater is injected into the affected steam generator.

12 In order to insure that the SGNIII containment computer code time for initiating signals on containment
high pressure is comparable to that modeled with COPATTA, I psi has been added to the SCE
containment high pressure analysis setpoint of 5 psig.

13 Peak pressure MSLB cases use the maximum initial containment pressure value for conservatism.

14 MSLB EQ cases are initialized with the lowest allowable containment pressure. Minimizing the amount
of air inside containment reduces the heat capacity of the vapor and maximizes the temperature response
of containment to the MSLB event.

15 The mass and energy release to the containment during most of the SG blowdown phase of a MSLB is
based on critical flow and independent of the containment pressure. However the containment is
modeled to provide the timing for reactor trip and SG isolation.

16 Main feedwater flow is maintained at peak flow until the main feedwater isolation signal delay time and
MFIV stroke time have elapsed. The termination of the main feedwater flow in this analysis assumes
step closure of the MFIVs. This provides conservative results over ramping closed.
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Table 4.2-3 Significant Points of MSLB Event Analysis Methodology

# Points

17 For all but the best estimate cases, the break sizes are the largest break size break that results in an all
steam blowdown. The steam line flow restrictor device in the RSG outlet nozzle provides for an all
steam blowdown with the largest pipe break. This method is consistent with generating mass and energy
to meet General Design Criterion (GDC) 50.

18 SG level is not used to initiate any action in this analysis.

19 The 0% power cases will initiate with I MWt core power and the applicable reactor coolant pump heat.

20 The input deck to SGNIII is biased to maximize the initial RCS sensible heat. The RCS can demonstrate
a slight increase in temperature over the first few seconds prior to the cooldown induced by the steam
line break. The containment MSLB analyses are run using a neutral MTC to maintain the desired power
up to the time of reactor trip.

21 The evaluation of a 20 MW return to power indicates a return to power is not a significant concern in the
generation of MSLB mass and energy.

22 The Steam Line Header cross connect area and flow resistance (fL/D) are the same prior to and after the
reactor trip. Flow from the unaffected steam generator is not reduced after turbine stop valve closure.

23 The turbine stop valves are conservatively assumed to close immediately (0.01 seconds) after the reactor
trip.
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Table 4.2-4 Maximum Post-MSLB Containment Pressures and Temperatures

Pressure TemperatureInitial Power

(% 3438 MW) Single Failure P (psig) Time (sec) T (-F) Time (sec)

0 MFIV 50.8 181 374 36

20 MFIV 42.4 212 357 35

50 MFIV 44.8 164 364 36

80 MFIV 45.0 141 369 37

100.58 MFIV 45.0 124 371 37

0 MSIV 51.5 168 380 36

20 MSIV 43.1 191 364 35

50 MSIV 44.4 145 370 36

80 MSIV 44.1 119 374 36

100.58 MSIV 43.8 101 376 36

0 Cooling Train 51.0 171 377 40

20 Cooling Train 42.9 196 360 39

50 Cooling Train 43.8 146 368 41

80 Cooling Train 43.7 101 373 42

100.58 Cooling Train 44.5 91 375 43

Bounding EQ Bounding EQ 51.5 171 380 35
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Figure 4.2-1 Limiting LOCA (DEHLS with DG Failure) Containment Pressure and Temperatures
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Figure 4.2-2 Limiting LOCA and Non-EQ MSLB Event Containment Liner Temperatures
(DEDLS with DG Failure and non-EQ MSLB 0% Power MSIV Failure)
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Figure 4.2-3 Limiting MSLB (0 % Power with MSIV Failure) Containment Pressure and Temperatures
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4.3 LIST OF REGULATORY COMMITMENTS

The proposed steam generator plugging criterion is a preliminary value and SCE will
provide a confirmation or corrected value when the calculation is approved.

5.0 REGULATORY SAFETY ANALYSIS

5.1 No Significant Hazards Consideration

Southern California Edison (SCE) has evaluated whether or not a significant hazards
consideration is involved with the proposed amendments by focusing on the three
standards set forth in 10 CFR 50.92, "Issuance of Amendment", as discussed below:

1. Does the proposed change involve a significant increase in the probability or
consequences of an accident previously evaluated?

Response: No.

The proposed changes will reflect installation of Replacement Steam Generators
(RSGs) at San Onofre Nuclear Generating Station (SONGS) Units 2 and 3. The
proposed changes involve revising the Steam Generator (SG) tube inspection and
repair criteria and revising the peak containment post-accident pressure.

The proposed change to revise the SG tube inspection and repair criteria affect
Technical Specifications (TSs) 3.4.17, "Steam Generator (SG) Tube Integrity,"
5.5.2.11, "Steam Generator (SG) Program," and 5.7.2.c, "Special Reports." The
proposed TS 3.4.17, 5.5.2.11, and 5.7.2.c revisions remove the repair method
(sleeving), and Alternate Repair Criteria (ARC). The revisions replace the 44% tube
repair criterion applicable to the original SGs, with a 35% (preliminary) tube repair
criterion applicable to the RSGs. The revisions replace inspection requirements
applicable to the tubing material of the original SGs with inspection requirements
applicable to the tubing material of the RSGs, thus maintaining consistency with
applicable material-specific regulatory guidance (TSTF-449, Revision 4). Overall,
these revisions will ensure that all RSG tubes found by inservice inspection to
contain flaws with a depth equal to or exceeding 35% (preliminary) of the nominal
tube wall thickness will be plugged as required by revised TS 5.5.2.11 .c.1.

The TS 5.5.2.11 .b SG structural integrity, accident induced leakage, and operational
leakage performance criteria are unchanged and will continue to be met for the
RSGs. Meeting the SG performance criteria provides reasonable assurance that the
SG tubing will remain capable of maintaining reactor coolant pressure boundary
integrity throughout each operating cycle and in the unlikely event of a design basis
accident.
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The proposed change to the SG tube inspection and repair criteria will not affect the
probability of any accident initiators. There will be no degradation in the
performance of, or an increase in the number of challenges imposed on, safety-
related equipment assumed to function during an accident. There will be no change
to accident mitigation performance. The proposed change will not alter any
assumptions or change any mitigation actions in the radiological consequence
evaluations in the Updated Final Safety Analysis Report (UFSAR).

The proposed change to the peak containment post-accident pressure will revise TS
5.5.2.15, "Containment Leakage Rate Testing Program," by changing the stated
values for peak containment internal pressure for the design-basis Loss-of-Coolant
Accident (LOCA) and Main Steam Line Break (MSLB) accidents. The current LOCA
value of 45.9 psig would be changed to 48.0 psig and the current MSLB value of
56.5 psig would be changed to 51.5 psig.

The proposed change does not affect the probability of occurrence of an accident
previously evaluated because it relates solely to the consequences of hypothesized
accidents given that the accident has already occurred.

The proposed change increases the calculated peak containment internal pressure
for the LOCA events from 45.9 psig to 48.0 psig. The revised post-LOCA peak
containment pressure is bounded by the existing and revised post-MSLB peak
containment pressure and the containment design pressure of 60 psig. Despite the
increase in the post-LOCA peak containment pressure, any post-accident
containment leakage will still be limited to less than 0.1% containment air volume per
day, consistent with current TS 5.5.2.15. Therefore, there is no increase in the
radiological consequences of a LOCA as a result of the change to the post-LOCA
peak containment pressure.

The post-MSLB peak containment pressure decreases from 56.5 psig to 51.5 psig.
Thus, the peak containment post-accident pressure is decreased as a result of this
change, and there is no resulting increase in the consequences of a previously
evaluated accident.

Therefore, the proposed changes do not involve a significant increase in the
probability or consequences of an accident previously evaluated.

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

The proposed change to the SG tube inspection and repair criteria deletes the repair
method (sleeving) and the ARC applicable to the original SGs, and provides repair
criteria and inspection requirements applicable to the RSGs. This will not introduce
any adverse changes to the plant design basis or postulated accidents resulting from
potential tube degradation. The primary-to-secondary leakage that may be
experienced during all plant conditions will be monitored to ensure it remains within
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current accident analysis assumptions. The proposed change does not adversely
affect the method of operation of the SGs or the primary or secondary coolant
chemistry controls and does not impact other plant systems or components.

The proposed change to the peak containment post-accident pressure relates to two
accidents, LOCA and MSLB, which are already evaluated in the Updated Final
Safety Analysis Report (UFSAR).

Therefore, the proposed change does not create the possibility of a new or different
kind of accident from any accident previously evaluated.

3. Does the proposed change involve a significant reduction in a margin of safety?

Response: No

For the proposed change to the SG inspection and repair criteria, the safety function
of the SGs is maintained by ensuring the integrity of the tubes. SG tube integrity is a
function of the design, environment, and the physical condition of the SG tubes. The
proposed change, which deletes the repair method (sleeving) and the ARC
applicable to the original SGs, and provides repair criteria and inspection
requirements applicable to the RSGs, does not adversely affect the SG tube design
or operating environment. SG tube integrity will continue to be maintained by
implementing the TS 5.5.2.11 SG Program to manage SG tube inspection,
assessment, and plugging. The requirements established by the TS 5.5.2.11 SG
Program are consistent with those in the applicable design codes and standards.

For the change to the peak containment post-accident pressure, the proposed
change increases the calculated peak containment internal pressure for the LOCA
events from 45.9 psig to 48.0 psig. The revised post-LOCA peak containment
pressure is bounded by the existing and revised post-MSLB peak containment
pressure. The post-MSLB peak containment pressure decreases from 56.5 psig to
51.5 psig. The proposed peak containment internal pressure for the MSLB accident
is less than the containment design pressure of 60 psig and less than the previously
calculated pressure.

Therefore, the proposed changes do not involve a significant reduction in a margin
of safety.

Based on the above, SCE concludes that the proposed amendments present no
significant hazards consideration under the standards set forth in 10 CFR 50.92(c), and
accordingly, a finding of no significant hazards consideration is justified.
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5.2 Applicable Regulatory Requirements/Criteria

The applicable regulatory requirements and guidance associated with the proposed
change to the SG inspection and repair criteria are addressed by the NRC Notice of
Availability published May 6, 2005 (70 FR 24126), the NRC Notice for Comment
published on March 2, 2005 (70 FR 10298), and TSTF-449, Revision 4. This proposed
change will maintain consistency with these regulatory requirements and guidance.

The SONGS Units 2 and 3 UFSAR (Reference 7.2-1) describes adherence to the
General Design Criteria (GDC) published as Appendix A to 10 CFR 50
(Reference 7.2-2). GDC 38 and 50 (Containment Heat Removal and Containment
Design Basis) are impacted by the proposed RSG changes. In addition, SONGS Units
2 and 3 must meet the requirements of 10 CFR 50.49 regarding the qualification of
electrical equipment required to remain functional during and following design basis
events. Analyses were performed to demonstrate that the proposed plant configuration
with the RSGs meets all applicable criteria. Specifically, the following criteria are used
to judge the acceptability of these analyses:

1. The maximum post-accident containment pressure is less than the design
pressure of 60 psig (UFSAR Table 6.2-3).

Following installation of the RSGs, the limiting LOCA containment pressure will
be 48.0 psig and the limiting MSLB containment pressure will be 51.5 psig.
These results are less than the current limiting post-accident containment
pressure of 56.5 psig (associated with an MSLB) and are less than the current
design pressure of 60 psig. The change in the limiting MSLB containment
pressure represents a decrease in the limiting post-accident containment
pressure.

2. The maximum post-accident containment liner temperature is less than the
design temperature of 300°F (UFSAR Table 6.2-3). Technical Specification (TS)
Bases B3.6.5 clarifies that the temperature limit of 300°F is not a "vapor"
temperature limit, but rather pertains to the containment structure such as the
containment liner plate and concrete.

Following installation of the RSGs, the limiting LOCA containment liner
temperature will increase from 250°F to 251°F and the limiting MSLB
containment liner temperature increases from 2330 F to 251 OF. These results
represent a slight increase from the current limiting post-accident containment
liner temperature of 250OF (associated with a LOCA) but are well below the
current design temperature of 3000 F.

3. The containment heat removal system will reduce the post-accident containment
pressure and temperature to a low level following an accident and maintain this
low level thereafter. UFSAR Sections 6.2.1.1.1.4, 6.2.2.1.1C and 6.2.2.2.1A,
state that the containment emergency fan cooler system, in conjunction with the
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Containment Spray System (CSS) and the shutdown heat exchangers (i.e., one
train of each system), is capable of reducing the post-LOCA containment
pressure from the peak value to one half peak value in 24 hours in accordance
with 10 CFR 50 Appendix A GDC 38 (Reference 7.2-2) and Standard Review
Plan 6.2.1.1 .A (Reference 7.2-3).

The pressure profiles at 24 hours post-LOCA show that the pressure is below
half of the peak pressure thereby confirming compliance with GDC 38. The
MSLB event is analyzed for 5000 seconds (1.39 hours) at which time the
pressure is well below half of the peak pressure, thereby confirming compliance
with GDC 38 for MSLB as well.

4. The equipment that must function to mitigate the design basis accidents within
the containment is qualified to operate under the resulting environmental
conditions. Per UFSAR Section 6.2.2.1.3, the design temperature of equipment
subjected to LOCA or MSLB conditions is 3000F. Per UFSAR Table 6.2-34 the
emergency cooling unit (ECU) atmosphere inlet temperature is 3000F.

For LOCA, the containment ECU inlet temperature remains below its design
temperature of 300°F during the entire event. For MSLB, the containment
atmosphere and ECU inlet temperature peak is above 3000F, but this peak is
lower than the peak with the OSG. For SONGS, the MSLB event exceeding
3000F for a short duration has been previously reviewed and approved by the
NRC in the NUREG-0712 SER (Reference 7.2-4). Per UFSAR Section
6.2.2.1.3, although the containment atmosphere may exceed 3000F, it does not
necessarily mean that environmental qualification test temperatures are
exceeded.

In conclusion, based on the considerations discussed above, (1) there is reasonable
assurance that the health and safety of the public will not be endangered by operation in
the proposed manner, (2) such activities will be conducted in compliance with the
Commission's regulations, and (3) the issuance of the amendments will not be inimical
to the common defense or security or to the health and safety of the public.

6.0 ENVIRONMENTAL CONSIDERATION

A review has determined that the proposed amendment would change a requirement
with respect to installation or use of a facility component, the steam generators, located
within the restricted area, as defined in 10 CFR 20 or would change an inspection or
surveillance requirement. However, the proposed amendment does not involve (i) a
significant hazards consideration, (ii) a significant change in the types or significant
increase in the amounts of any effluent that may be released offsite, or (iii) a significant
increase in individual or cumulative occupational radiation exposure. Accordingly, the
proposed amendments meet the eligibility criteria for categorical exclusion set forth in
10 CFR 51.22 (c)(9). Therefore, pursuant to 10 CFR 51.22(b), no environmental impact

Page 38 of 40



statement or environmental assessment need be prepared in connection with these
proposed amendments.
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SG Tube Integrity
3.4.17

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.17 Steam Generator (SG) Tube Integrity

SG tube integrity shall be maintained.LCO 3.4.17

AND

All SG tubes satisfying the tube repair criteria shall be
plugged or repaired in accordance with the Steam Generator
Program.

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

ACTIONS
----------------------------------- NOTE----------------------------------
Separate Condition entry is allowed for each SG tube.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more SG tubes A.1 Verify tube integrity of 7 days
satisfying the tube the affected tube(s) is
repair criteria and maintained until the next
not plugged or refueling outage or SG
repaired in accordance tube inspection.
with the Steam
Generator Program. AND

A.2 Plug or repair the
affected tube(s) in Prior to
accordance with the Steam entering MODE 4
Generator Program. following the

next refueling
outage or SG
tube inspection

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A AND
not met.

B.2 Be in MODE 5. 36 hours
OR

SG tube integrity not
maintained.

SAN ONOFRE--UNIT 2 3.4-51 Amendment No. 204 1



SG Tube Integrity
3.4.17

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.17.1 Verify SG tube integrity in accordance with In accordance
the Steam Generator Program. with the Steam

Generator
Program

SR 3.4.17.2 Verify that each inspected SG tube that Prior to
satisfies the tube repair criteria is entering MODE 4
plugged or repaired in accordance with the following a SG
Steam Generator Program. tube inspection

SAN ONOFRE--UNIT 2 3.4-52 Amendment No. 204



Procedures, Programs, and Manuals
5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.8 Primary Coolant Sources Outside Containment Program (continued)

system (post-accident sampling return piping only until such time as
a modification eliminates the post-accident piping as a potential
leakage path). The program shall include the following:

a. Preventive maintenance and periodic visual inspection
requirements; and

b. Integrated leak test requirements for each system at refueling
cycle intervals or less.

5.5.2.9 Pre-Stressed Concrete Containment Tendon Surveillance Program

This program provides controls for monitoring any tendon degradation
in pre-stressed concrete containment, including effectiveness of its
corrosion protection medium, to ensure containment structural
integrity. Program itself is relocated to the LCS.

5.5.2.10 Inservice Inspection and Testing Program

This program provides controls for inservice inspection of ASME Code
Class 1, 2, and 3 components and Code Class CC and MC components
including applicable supports. The program provides controls for
inservice testing of ASME Code Class 1, 2, and 3 components. The
program itself is located in the LCS.

5.5.2.11 Steam Generator (SG) Program

A Steam Generator Program shall be established and implemented to
ensure that SG tube integrity is maintained. In addition, the Steam
Generator Program shall include the following provisions:

a. Provisions for condition monitoring assessments. Condition
monitoring assessment means an evaluation of the "as found"
condition of the tubing with respect to the performance
criteria for structural integrity and accident induced
leakage. The "as found" condition refers to the condition of
the tubing during an SG inspection outage, as determined from
the inservice inspection results or by other means, prior to
the plugging or repair of tubes. Condition monitoring
assessments shall be conducted during each outage during which
the SG tubes are inspected, plugged, or repaired to confirm
that the performance criteria are being met.

SAN ONOFRE--UNIT 2 5.0-13 Amendment No. +7-8,204



Procedures, Programs, and Manuals
5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.11 Steam Generator (SG) Program (continued)

c. Provisions for SG tube repair criteria.

1.Tubes shall be plugged or repaired if the non-sleeved region
of a tube is found by inservice inspection to contain flaws
with a depth equal to or exceeding 44% of the nominal tube
wall thickness, at a location that is not addressed in
Technical Specification 5.5.2.11.c.2.

2.Tubes shall be plugged or repaired if the non-sleeved region
of a tube is found by inservice inspection to contain flaws
at either of the following locations:

a) below the bottom of the hot leg expansion
transition or hot leg top of the tubesheet,
whichever is higher, or

b) below the bottom of the cold leg expansion
transition or cold leg top of the tubesheet,
whichever is higher.

3.Tubes shall be plugged if the sleeved region of a tube is
found to contain flaws in the:

a) sleeve, or

b) sleeve or original tube wall at a sleeve-to-tube
joint.

4.The following C* methodology may be applied in a portion of
the expanded tube in the tubesheet region, as an alternative'
to the repair criteria of Technical Specification
5.5.2.11.c.2. Flaws, in the locations described below, may
remain in service regardless of size.

a) For tubes that have not been repaired in the hot
leg tubesheet region: Greater than 10.6 inches
below the bottom of the hot leg expansion
transition or top of the hot leg tubesheet,
whichever is lower.

b)For tubes that have not been repaired in the
cold leg tubesheet region: Greater than 11.0
inches below the bottom of the cold leg expansion
transition or top of the cold leg tubesheet,
whichever is lower.

SAN ONOFRE--UNIT 2 5.0-15 Amendment No. 206



Procedures, Programs, and Manuals
5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.11 Steam Generator (SG) Program (continued)

c) For tubes that have been repaired in the hot leg
tubesheet region: Below the bottom of the lower
sleeve-to-tube joint or greater than 10.6 inches
below the bottom of the hot leg expansion transition
or greater than 10.6 inches below the top of the hot
leg tubesheet, whichever of these three is lowest.

d) For tubes that have been repaired in the cold leg
tubesheet region: Below the bottom of the lower
sleeve-to-tube joint or greater than 11.0 inches
below the bottom of the cold leg expansion transition
or greater than 11.0 inches below the top of the cold
leg tubesheet, whichever of these three is lowest.

d. Provisions for SG tube inspections. Periodic SG tube inspections
shall be performed. The number and portions of the tubes
inspected and methods of inspection shall be performed with the
objective of detecting flaws of any type (e.g., volumetric flaws,
axial and circumferential cracks) that may be present along the
length of the tube, from the tube-to-tubesheet weld at the tube
inlet to the tube-to-tubesheet weld at the tube outlet, and that
may satisfy the applicable tube repair criteria. The tube-to-
tubesheet weld is not part of the tube. In tubes repaired by
sleeving, the portion of the original tube wall between the
sleeve's joints is not an area requiring re-inspection.

---------------- ---------- NOTE---------------------------
The requirement for methods of inspection with the objective of
*detecting flaws of any type (e.g., volumetric flaws, axial and
circumferential cracks) th at may be present along the length of
the tube does not apply to the portion of the original tube wall
adjacent to the nickel band portion (the lower half) of the lower
joint for the repair process that is discussed in Technical
Specification (TS) 5.5.2.11.f.1. However, the method of
inspection in this area should be a rotating plus point (or
equivalent) coil. The SG tube repair criterion of
TS 5.5.2.11.c.3.b is applicable to flaws in this area.

In addition to meeting the requirements of d.1, d.2, d.3, and d.4
below, the inspection scope, inspection methods, and inspection
intervals shall be such as to ensure that SG tube integrity is
maintained until the next SG inspection. An assessment of
degradation shall be performed to determine the

SAN ONOFRE--UNIT 2 5.0-15a Amendment No. 215



Procedures, Programs, and Manuals
5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.11 Steam Generator (SG) Program (continued)

type and location of flaws to which the tubes may be susceptible
and, based on this assessment, to determine which inspection
methods need to be employed and at what locations.

1. Inspect 100% of the tubes in each SG during the first
refueling outage following SG replacement.

2. Inspect 100% of the tubes at sequential periods of 60
effective full power months. The first sequential period
shall be considered to begin after the first inservice
inspection of the SGs. No SG shall operate for more than
24 effective full power months or one refueling outage
(whichever is less) without being inspected.

3. If crack indications are found in any SG tube, then the
next inspection for each SG for the degradation mechanism
that caused the crack indication shall not exceed 24
effective full power months or one refueling outage
(whichever is less). If definitive information, such as
from examination of a pulled tube, diagnostic non-
destructive testing, or engineering evaluation indicates
that a crack-like indication is not associated with a
crack(s), then the indication need not be treated as a
crack.

4. All sleeves shall be inspected with eddy current prior to
initial operation. This includes pressure retaining
portions of the parent tube in contact with the sleeve,
the sleeve-to-tue weld and the pressure retaining portion
of the sleeve.

e. Provisions for monitoring operational primary to secondary
LEAKAGE.

f. Provisions for SG tube repair methods. Steam generator tube
repair methods shall provide the means to re-establish the RCS
pressure boundary integrity of SG tubes without removing the tube
from service. For the purposes of these Specifications, tube
plugging is not a repair. All acceptable tube repair methods are
listed below.

1. TIG welded sleeving with heat treatment, as described in
ABB/CE Topical Report, CEN-630-P, Rev. 2, is currently
approved by the NRC until December 2009. All sleeves
shall be removed from service by December 2009.

Tube repair can be performed on certain tubes that have
been previously plugged as a corrective or preventive
measure. Atube inspection of the entire length of the
tube shall be performed on a previously plugged tube
prior to returning the tube to service.

SAN ONOFRE--UNIT 2 5.0-16 Amendment No. 215 1



Procedures, Programs, and Manuals
5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.15 Containment Leakage Rate Testing Program

A program shall be established to implement the leakage rate testing
of the containment as required by 10 CFR 50.54(o) and 10 CFR 50,
Appendix J, Option B, as modified by approved exemptions. This
program shall be in accordance with the guidelines contained in
Regulatory Guide 1.163, "Performance-Based Containment Leak-Test
Program," dated September 1995 as modified by the following
exception:

NEI 94-01 - 1995, Section 9.2.3: The first Type A Test performed
after the March 31, 1995 Type A Test shall be performed no later
than March 30, 2010.

The calculated peak containment internal pressure related to the
design basis loss-of-coolant accident, Pa, is 45.9 psig (Pa will
conservatively be assumed to be equal to the calculated peak
containment internal pressure for the design basis Main Steam Line
Break (56.5 psig) for the purpose of containment testing in
accordance with this Technical Specification).

The maximum allowable containment leakage rate, La, at Pa, shall be
0.10% of containment air weight per day.

Leakage rate acceptance criteria are:

a. The Containment overall leakage rate acceptance criterion is
< 1.0 La. During the first unit startup following testing in
accordance with this program, the leakage rate acceptance
criteria are • 0.60 La for the Type B and Type C tests and • 0.75
La for the Type A tests;

b. Air lock testing acceptance criteria are:

1) Overall air lock leakage rate is • 0.05 La when tested at
ý!Pa"-

2) For each door, the leakage rate is • 0.01 La when
pressurized to 2 9.0 psig.

(continued)

SAN ONOFRE--UNIT 2 5. 0-20a Amendment No. 198



Reporting Requirements
5.7

5.7 Reporting Requirements (continued)

5.7.2 Special Reports (continued)

1. The scope of inspections performed on each SG,

2. Active degradation mechanisms found,

3. Nondestructive examination techniques utilized for each
degradation mechanism,

4. Location, orientation (if linear), and measured sizes (if
available) of service induced indications,

5. Number of tubes plugged or repaired during the inspection
outage for each active degradation mechanism,

6. Total number and percentage of tubes plugged or repaired to
date,

7. The results of condition monitoring, including the results of
tube pulls and in-situ testing,

8. The effective plugging percentage for all plugging and tube
repairs in each SG, and

9. Repair method utilized and the number of tubes repaired by
each repair method.

SAN ONOFRE--UNIT 2 5.0-29 Amendment No. +9-7w,204
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SG Tube Integrity
3.4.17

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.17 Steam Generator (SG) Tube Integrity

SG tube integrity shall be maintained.LCO 3.4.17

AND

All SG tubes satisfying the tube repair criteria shall be
plugged or repaired in accordance with the Steam Generator
Program.

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

ACTIONS
-------------------- NOTE ---------------------------------------

Separate Condition entry is allowed for each SG tube.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more SG tubes A.1 Verify tube integrity of 7 days
satisfying the tube the affected tube(s) is
repair criteria and maintained until the next
not plugged or refueling outage or SG
repaired in accordance tube inspection.
with the Steam
Generator Program. AND

A.2 Plug or repair the
affected tube(s) in Prior to
accordance with the Steam entering MODE 4
Generator Program. following the

next refueling
outage or SG
tube inspection

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A AND
not met.

B.2 Be in MODE 5.' 36 hours
OR

SG tube integrity not
maintained.

SAN ONOFRE--UNIT 3 3.4-51 Amendment No. 196 1



SG Tube Integrity
3.4.17

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.17.1 Verify SG tube integrity in accordance with In accordance
the Steam Generator Program. with the Steam

Generator
Program

SR 3.4.17.2 Verify that each inspected SG tube that Prior to
satisfies the tube repair criteria is entering MODE 4
plugged or repaired in accordance with the following a SG
Steam Generator Program. tube inspection

SAN ONOFRE--UNIT 3 3.4-52 Amendment No. 196 1



Procedures, Programs, 'and Manuals
5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.8 Primary Coolant Sources Outside Containment Program (continued)

system (post-accident sampling return piping only until such time as
a modification eliminates the post-accident piping as a potential
leakage path). The program shall include the following:

a. Preventive maintenance and periodic visual inspection
requirements; and

b. Integrated leak test requirements for each system at refueling
cycle intervals or less.

5.5.2.9 Pre-Stressed Concrete Containment Tendon Surveillance Program

This program provides controls for monitoring any tendon degradation
in pre-stressed concrete containment, including effectiveness of its
corrosion protection medium, to ensure containment structural
integrity. Program itself is relocated to the LCS.

5.5.2.10 Inservice Inspection and Testing Program

This program provides controls for inservice inspection of ASME Code
Class 1, 2, and 3 components and Code Class CC and MC components
including applicable supports. The program provides controls for
inservice testing of ASME Code Class 1, 2, and 3 components. The
program itself is located in the LCS.

5.5.2.11 Steam Generator (SG) Program

A Steam Generator Program shall be established and implemented to
ensure that SG tube integrity is maintained. In addition, the Steam
Generator Program shall include the following provisions:

a. Provisions for condition monitoring assessments. Condition
monitoring assessment means an evaluation of the "as found"
condition of the tubing with respect to the performance
criteria for structural integrity and accident induced
leakage. The "as found" condition refers to the condition of
the tubing during an SG inspection outage, as determined from
the inservice inspection results or by other means, prior to
the plugging or repair of tubes. Condition monitoring
assessments shall be conducted during each outage during which
the SG tubes are inspected, plugged, or repaired to confirm
that the performance criteria are being met.

SAN ONOFRE--UNIT 3 5.0-13 Amendment No. --69,196



Procedures, Programs, and Manuals
5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.11 Steam Generator (SG) Program (continued)

c. Provisions for SG tube repair criteria.

1.Tubes shall be plugged or repaired if the non-sleeved region
of a tube is found by inservice inspection to contain flaws
with a depth equal to or exceeding 44% of the nominal tube
wall thickness, at a location that is not addressed in
Technical Specification 5.5.2.11.c.2.

2.Tubes shall be plugged or repaired if the non-sleeved region
of a tube is found by inservice inspection to contain flaws
at either of the following locations:

a) below the bottom of the hot leg expansion
transition or hot leg top of the tubesheet,
whichever is higher, or

b) below the bottom of the cold leg expansion
transition or cold leg top of the tubesheet,
whichever is higher.

3.Tubes shall be plugged if the sleeved region of a tube is

found to contain flaws in the:

a) sleeve, or

b) sleeve or original tube wall at a sleeve-to-tube
joint.

4.The following C* methodology may be applied in a portion of
the expanded tube in the tubesheet region, as an alternative
to the repair criteria of Technical Specification
5.5.2.11.c.2. Flaws, in the locations described below, may
remain in service regardless of size.

a) For tubes that have not been repaired in the hot
leg tubesheet region: Greater than 10.6 inches
below the bottom of the hot leg expansion
transition or top of the hot leg tubesheet,
whichever is lower.

b) For tubes that have not been repaired in the cold
leg tubesheet region: Greater than 11.0 inches
below the bottom of the cold leg expansion
transition or top of the cold leg tubesheet,
whichever is lower.

SAN ONOFRE--UNIT 3 5.0-15 Amendment No. 198



Procedures, Programs, and Manuals
5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.11 Steam Generator (SG) Program (continued)

c) For tubes that have been repaired in the hot leg
tubesheet region: Below the bottom of the lower
sleeve-to-tube joint or greater than 10.6 inches
below the bottom of the hot leg expansion transition
or greater than 10.6 inches below the top of the hot
leg tubesheet, whichever of these three is lowest.

d) For tubes that have been repaired in the cold leg
tubesheet region: Below the bottom of the lower
sleeve-to-tube joint or greater than 11.0 inches
below the bottom of the cold leg expansion transition
or greater than 11.0 inches below the top of the cold
leg tubesheet, whichever of these three is lowest.

d. Provisions for SG tube inspections. Periodic SG tube inspections
shall be performed. The number and portions of the tubes
inspected and methods of inspection shall be performed with the
objective of detecting flaws of any type (e.g., volumetric flaws,
axial and circumferential cracks) that may be present along the
length of the tube, from the tube-to-tubesheet weld at the tube
inlet to the tube-to-tubesheet weld at the tube outlet, and that
may satisfy the applicable tube repair criteria. The tube-to-
tubesheet weld is not part of the tube. In tubes repaired by
sleeving, the portion of the original tube wall between the
sleeve's joints is not an area requiring re-inspection.

-------------------------- NOTE---------------------------
The requirement for methods of inspection with the objective of
detecting flaws of any type (e.g., volumetric flaws, axial and
circumferential cracks) that may be present along the length of
the tube does not apply to the portion of the original tube wall
adjacent to the nickel band portion (the lower half) of the lower
joint for the repair process that is discussed in Technical
Specification (TS) 5.5.2.11.f.1. However, the method of
inspection in this area should be a rotating plus point (or
equivalent) coil. The SG tube repair criterion of
TS 5.5.2.11.c.3.b is applicable to flaws in this area.

In addition to meeting the requirements of d.1, d.2, d.3, and d.4
below, the inspection scope, inspection methods, and inspection
intervals shall be such as to ensure that SG tube integrity is
maintained until the next SG inspection. An assessment of
degradation shall be performed to determine the

SAN ONOFRE--UNIT 3 5. 0-15a Amendment No. 207



Procedures, Programs, and Manuals
5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.11 Steam Generator (SG) Program (continued)

type and location of flaws to which the tubes may be susceptible
and, based on this assessment, to determine which inspection
methods need to be employed and at what locations.

1. Inspect 100% of the tubes in each SG during the fi'rst
refueling outage following SG replacement.

2. Inspect 100% of the tubes at sequential periods of 60
effective full power months.. The first sequential period
shall be considered to begin after the first inservice
inspection of the SGs. No SG shall operate for more than
24 effective full power months or one refueling outage
(whichever is less) without being inspected.

3. If crack indications are found in any SG tube, then the
next inspection for eachSG for the degradation mechanism
that caused the crack indication shall not exceed 24
effective full power months or one refueling outage
(whichever is less). If definitive information, such as
from examination of a pulled tube, diagnostic non-
destructive testing, or engineering evaluation indicates
that a crack-like indication is not associated with a
crack(s), then the indication need not be treated as a
crack.

4. All sleeves shall be inspected with eddy current prior to
initial operation. This includes pressure retaining
portions of the parent tube in contact with the sleeve,
the sleeve-to-tube weld and the pressure retaining portion
of the sleeve.

e. Provisions for monitoring operational primary to secondary
LEAKAGE.

f. Provisions for SG tube repair methods. Steam generator tube
repair methods shall provide the means to re-establish the RCS
pressure boundary integrity of SG tubes without removing the tube
from service. For the purposes of these Specifications, tube
plugging is not a repair. All acceptable tube repair methods are
listed below.

1. TIG welded sleeving with heat treatment, as described in
ABB/CE Topical Report, CEN-630-P, Rev. 2, is currently
approved by the NRC until December 2010. All sleeves
shall be removed from service by December 2010.

Tube repair can be performed on certain tubes that have
been previously plugged as a corrective or preventive
measure. A tube inspection of the entire length of the
tube shall be performed on a previously plugged tube
prior to returning the tube to service.

SAN ONOFRE--UNIT 3 5.0-16 Amendment No. 207 1



Procedures, Programs, and Manuals
5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.15 Containment Leakage Rate Testing Program

A program shall be established to implement the leakage rate testing
of the containment as required by 10 CFR 50.54(o) and 10 CFR 50,
Appendix J, Option B, as modified by approved exemptions. This
program shall be in accordance with the guidelines contained in
Regulatory Guide 1.163, "Performance-Based Containment Leak-Test
Program," dated September 1995 as modified by the following
exception:

NEI 94-01 - 1995, Section 9.2.3: The first Type A Test performed
after the September 10, 1995 Type A Test shall be performed no
later than September 9, 2010.

The calculated peak containment internal pressure related to the
design basis loss-of-coolant accident, Pa, is 45.9 psig (Pa will
conservatively be assumed to be equal to the calculated peak
containment internal pressure for the design basis Main Steam Line
Break (56.5 psig) for the purpose of containment testing in
accordance with this Technical Specification).

The maximum allowable containment leakage rate, La, at Pa, shall be

0.10% of containment air weight per day.

Leakage rate acceptance criteria are:

a. The Containment overall leakage rate acceptance criterion is
• 1.0 La. During the first unit startup following testing in
accordance with this program, the leakage rate acceptance
criteria are • 0.60 La for the Type B and Type C tests and • 0.75
La for the Type A tests;

b. Air lock testing acceptance criteria are:

1) Overall air lock leakage rate is • 0.05 La when tested at
Pa.

2) For each door, the leakage rate is • 0.01 La when
pressurized to ; 9.0 psig.

(continued)

SAN ONOFRE--UNIT 3 5.0,-20a Amendment No. 189 1



Reporting Requirements
5.7

5.7 Reporting Requirements (continued)

5.7.2 Special Reports (continued)

1. The scope of inspections performed on each SG,

2. Active degradation mechanisms found,

3. Nondestructive examination techniques utilized for each
degradation mechanism,

4. Location, orientation (if linear), and measured sizes (if
available) of service induced indications,

5. Number of tubes plugged or repaired during the inspection
outage for each active degradation mechanism,

6. Total number and percentage of tubes plugged or repaired to
date,

7. The results of condition monitoring, including the results of
tube pulls and in-situ testing,

8. The effective plugging percentage for all plugging and tube
repairs in each SG, and

9. Repair method utilized and the number of tubes repaired by
each repair method.

SAN ONOFRE--UNIT 3 5.0-29 Amendment No. ±-88,196 1
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SG Tube Integrity
3.4.17

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.17 Steam Generator (SG) Tube Integrity

SG tube integrity shall be maintained.LCO 3.4.17

AND

All SG tubes satisfying the tube repair criteria shall be
plugged ar--iep•-i-•e4 in accordance with the Steam Generator
Program.

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

ACTIONS
---------------------------------- NOTE----------------------------------
Separate Condition entry is allowed for each SG tube.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more SG tubes A.1 Verify tube integrity of 7 days
satisfying the tube the affected tube(s) is
repair criteria and maintained until the next
not plugged e-r refueling outage or SG
repa-I-e4 in accordance tube inspection.
with the Steam
Generator Program. AND

A.2 Plug or repair the
affected tube(s) in Prior to
accordance with the Steam entering MODE 4
Generator Program. following the

next refueling
outage or SG
tube inspection

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A AND
not met.

B.2 Be in MODE 5., 36 hours
OR

SG tube integrity not
maintained.

SAN ONOFRE--UNIT 2 3.4-51 Amendment No. 2-04



SG Tube Integrity
3.4.17

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.17.1 Verify SG tube integrity in accordance with In accordance
the Steam Generator Program. with the Steam

Generator
Program

SR 3.4.17.2 Verify that each inspected SG tube that Prior to
satisfies the tube repair criteria is entering MODE 4
plugged e--orrep -.red in accordance with the following a SG
Steam Generator Program. tube inspection

SAN ONOFRE--UNIT 2 3.4-52 Amendment No. -Z94



Procedures, Programs, and Manuals
5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.8 Primary Coolant Sources Outside Containment Program (continued)

system (post-accident sampling return piping only until such time as
a modification eliminates the post-accident piping as a potential
leakage path). The program shall include the following:

a. Preventive maintenance and periodic visual inspection
requirements; and

b. Integrated leak test requirements for each system at refueling

cycle intervals or less.,

5.5.2.9 Pre-Stressed Concrete Containment Tendon Surveillance Program

This program provides controls for monitoring any tendon degradation
in pre-stressed concrete containment, including effectiveness of its
corrosion protection medium, to ensure containment structural
integrity. Program itself is relocated to the LCS.

5.5.2.10 Inservice Inspection and Testing Program

This program provides controls for inservice inspection of ASME Code
Class 1, 2, and 3 components and Code Class CC and MC components
including applicable supports. The program provides controls for
inservice testing of ASME Code Class 1, 2, and 3 components. The
program itself is located in the LCS.

5.5.2.11 Steam Generator (SG) 'Program

A Steam Generator Program shall be established and implemented to
ensure that SG tube integrity is maintained. In addition, the Steam
Generator Program shall include the following provisions:

a. Provisions for condition monitoring assessments. Condition
monitoring assessment means an evaluation of the "as found"
condition of the tubing with respect to the performance
criteria for structural integrity and accident induced
leakage. The "as found" condition refers to the condition of
the tubing during an SG inspection outage, as determined from
the inservice inspection results or by other means, prior to
the plugging or repair of tubes. Condition monitoring
assessments shall be conduc i during each outage during which
the SG tubes are inspectedT orp lugged, orep-a--ire-d to confirm
that the performance criterfi"are being met.

SAN ONOFRE--UNIT 2 5.0-13 Amendment No. 178,2-4



Procedures, Programs, and Manuals
5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.11 Steam Generator (SG) Program (continued)

c. Provisions for SG tube repair criteria.

1.Tubes shall be plugged or repaired if the roan sleeved rgo
of a tube i. found by inservice inspect' to contain flaws
with a depth equal to or exceeding 44-• ,5%o f the nominal

Te.hnial SpIcifiation 5.5.0.11.e.2 e u

2.Tubes shl, be plugged or repaired ifte ,-nleved regio,
OT a tube is TOunG By inservice I iSpeccion to COe ain Tip
at either of the followingl

a) belowv the bottom of the hot le1 xaso
transition or hot leg top of tetbset
whichver is higher, or

b) below the bottom of the Iold leg an
transition or cold leg top of theý tubesheet,
whichever is higher.-

2l i 1 I6 II U lull !I EI b I r-1 i an AU b U• 6I i.

111

foUnd to cnIn f l aws i Ij Ufoun to e,,ntar,,,laws in the.

a) sleeve,or
: _: ._ _ 1 •-..L I3

11r F1r:I q RA H F. Mi A 4 1 AT A 1. 1 Roakip A H iý

4oint. ý1

4.The following C* methad•logy may be applied in a portion o
the expanded tube in the tubesheet g i.on, as an alternative
to the repair cri•tria of Technical Specific tion
5.5.2.11.c.2. I law., In tLhe I octionsescribed below, may
remain in service ,cgade• of size.

a) For tubes that have not been repaired in the hot
leg tubesh.eet region. Greater • ta• 10.6 inches
belowa. th botto of the hot leg expansion

4-~~~~~~~~~ ... 4- . . - 4 -k I. 4 - 4l.• L-., - k^•4

transitio n or top of the hot leg tubeseet,
whichever I s Io.,. .

b) For tubes that have not been repaired in the cold
leg tubcsheet region. Greater than 11.0 inches
below the bouttom of the cold leg expansion
transition or top of the cold leg tubeshe•ý,
whichever is lower.

SAN ONOFRE--UNIT 2 5.0-15 Amendment No. £-Z%



Procedures, Programs, and Manuals
5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.11 Steam Generator (SG) Program (continued)

c) For tubes that have bee. reaired in the ht le4-g•
tubesheet region: Belo t-btm of the lower
sleeve to tube joint orgreater than 10.6 inches
below the bottom of the hat leg exp --nsi- n transiti
or greater than 10.6 inches below the top of the hot
leg tubesheet, whichever of thkese three is lowest.

d) Far tubes that have been repaired in the cold leg
tubesheet region: Below the bottomf of the lower
sleeve to tube joint or greater than 11.0 inAc Ph
belo' the botta o th nald '-' 5H-K' t'-ransit,

Uitha 11.0 _-11H LlIUY bop of the e0
leg tublshcet, whichever of these three is 1 ow•est .

d. Provisions for SG tube inspections. Periodic SG tube inspections
shall be performed. The number and portions of the tubes
inspected and methods of inspection shall be performed with the
objective of detecting flaws of any type (e.g., volumetric flaws,
axial and circumferential cracks) that may be present along the
length of the tube, from the tube-to-tubesheet weld at the tube
inlet to the tube-to-tubesheet weld at the tube outlet, and that
may satisfy the applicable tube repair criteria. The tube-to-
tubesheet weld is not part of the tube. In tubes repaired 6y
sleeving, the portion of the original tube wall between the
sleeve's joints is not an area requiring re inspection.

NOTE
The requiremfent for mnethods of inspection with the objective of
deteeting flaw of.. an type (e.. . g• . , .. "olnge ri fl ws axia a.. .-

rui.........ntial c, , .... ... fl-ay b present, along the leung th. . ..
the... tub does .me ly to .the 'hen f ... , ginal tbe= VVl

joint for the repair process that is discussed in Technical
Specificato owever, h,,e method of
inspection in this ara soul be a rotating pu pont(o
cqui vol ent) coil . The SG tube repair criterion of
TS 5i5.2.11.c.3.b is applicable to flaws in this area.

In •ition to meeting the requirements of d.1, d.2, 4-T3-- and
d.4 3 below, the inspection scope, inspection methods, and
inspottion intervals shall be such as to ensure that SG tube
integrity is maintained until the next SG inspection. An
assessment of degradation shall be performed to determine the

SAN ONOFRE--UNIT 2 5.0-15a Amendment No. 2±5



Procedures, Programs, and Manuals
5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.11 Steam Generator (SG) Program (continued)

type and location of flaws to which the tubes may be susceptible
and, based on this assessment, to determine which inspection
methods need to be employed and at what locations.

1. Inspect 100% of the tubes in each SG during the first
refueling outage following SG replacement.

2 .InsIIpt 1005 of the tubs a!L t sue•nti•al pcI Ids of 60
e4ffetive fu-,ll er month.-. I The.fir1t•s.equetial perio
shall be .'r idered to begin after the firs-t iner1vie
inspecto fteS; No SG shall operate for more than

aftertefrtisrmd~'spto of the SGs. I
addietion vec 50%l owrfmathe~~bs br the refuel inRcg outage

r- il l I A Q Ir. u l lUI; -U P,. 4,I• III Rl b l i lE R I R A b I *1 E P Id

2. 113}ect, 100l % of th i eJL . 1" .. 11. U'e atI Usea e - Ial e I IIUI -o 14 l4 .

1 0&ts 7f;2..nd hre reafueli.ng0uefetagi:-(hichee r 'uI is le:esr.' mot"/

nearest the midooint of the Deilod and the remai~ni~nci 50%
by the irefueli~nci outacie neares~t the-end of the oeihiod. No
SG sha~l I76Oiei'dte for -more, h~an72 e~ffective f ull1 Doowe'

withoutý.` be g i s e ted. ' . ..

3. If crack indications are found in any SG tube, then the
next inspection for each SG for the degradation mechanism
that caused the crack indication shall not exceed 24
effective full power months or one refueling outage
(whichever is less). If definitive information, such as
from examination of a pulled tube, diagnostic non-
destructive testing, or engineering evaluation indicates
that a crack-like indication is not associated with a
crack(s), then the indication need not be treated as a
crack.

4. All sleeves shall be i t with eddy urrnt prio
initial operation. This. incl-udes pesr reang
LIp rI ' UU 

t 
I 

_I 
I , I J .

UI ~ýt - IUII 
UU 

IU~ -
bie Ul l1b U

of the lecve.

e. Provisions for monitoring operational primary to secondary
LEAKAGE.

f. Provisions for SG tube re-pair miethods. Steam gene!rator tube
repair mIethods shall rovide the mIeans to re--tbUI Is1 the RIS

tissre bouindary integrity of SG tutbes withouit remin th tube
frOM serviCe. For the purposes of these Sp -- ecfie-•ci , tube

~~o t a repair. Alacpbetuerepair mfethods areIite hie IL4 JuE I blE E Jrv. I lll U.-, bU.L

SAN ONOFRE--UNIT 2 5.0-16 Amendment No. 24-5
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5.5

5.5 Procedures, Programs, and Manuals (continued)

i. TI, welded sleeving with heat 'treatfent, as described inABBý....,Ta i a F.. ef•gar,, -GE .... P, Rev. 2, is currently
U•IILV U uy bl ~~k lt E ,CIU I LUL .J . -% I ..)I YC

a p-o] b- :h . . . .. '4 C unti ... ..... e 2099,,n . . A+! s]n

shl1 be remIOV•eUd f servi e by DBecelmber 2009. r

Tub rcair ean be aefrc n certain tubes that have

," -
1

tubc shall be.... erformed .. n. . .....previously u t
prior o retur..ing the tube to service.

SAN ONOFRE--UNIT 2 5.0-17 Amendment No. 24ý5
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5.5

5.5 Procedures, Programs,-and Manuals (continued)

5.5.2.15 Containment Leakage Rate Testing Program

A program shall be established to implement the leakage rate testing
of the containment as required by 10 CFR 50.54.(o) and 10 CFR 50,
Appendix J, Option B, as modified by approved exemptions. This
program shall be in accordance with the guidelines contained in
Regulatory Guide 1.163, "Performance-Based Containment Leak-Test
Program," dated September 1995 as modified by the following
exception:

NEI 94-01 - 1995, Section 9.2.3: The first Type A Test performed
after the March 31, 1995 Type A Test shall be performed no later
than March 30, 2010.

The calculated peak containment internal pressure plveed to the
design basis loss-of-coolant accident, Pa is 4-57-948.0' SOig (Pa will
conservatively be assumed to be equal to the calcu1-t -peak
containmentg nal pressure for the design basis Main Steam Line
Break (&6-5 - 5,f.5p sig) for the purpose of containment testing in
accordance * this Technical Specification).

The maximum allowable containment leakage rate, La, at Pa, shall be

0.10% of containment air weight per day.

Leakage rate acceptance criteria are:

a. The Containment overall leakage rate acceptance criterion is
< 1.0 La. During the first unit startup following testing in
accordance with this program, the leakage rate acceptance
criteria are • 0.60 La for the Type B and Type C tests and • 0.75
La for the Type A tests;

b. Air lock testing acceptance criteria are:

1) Overall air lock leakage rate is • 0.05 La when tested at

2) For each door, the leakage rate is • 0.01 La when
pressurized to Ž 9.0 psig.

(continued)

SAN ONOFRE--UNIT 2 5.0O-20a Amendment No. -1-98



Reporting Requirements
5.7

5.7 Reporting Requirements (continued)

5.7.2 Special Reports (continued)

1. The scope of inspections performed on each SG,

2. Active degradation mechanisms found,

3. Nondestructive examination techniques utilized for each
degradation mechanism,

4. Location, orientation (if linear), and measured sizes (if
available) of service induced indications,

5. Number of tubes plugged or-repaie-4-de during the inspection
outage for each active degradation mechanism,

6. Total number and percentage of tubes plugged -reIýP-&-re4 to
date,

7. The results of condition monit . t g, including the results of
tube pulls and in-situ testing,

8. The effeetive plugging percentage for all plugging and tube
IUepai .rs in eaIh SG, and

9. Repair ...eth5d utilized and the number of tuobes repaired by
cach repair mnethod.

SAN ONOFRE--UNIT 2 5.0-29 Amendment No. 9-7,-24
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SG Tube Integrity
3.4.17

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.17 Steam Generator (SG) Tube Integrity

SG tube integrity shall be maintained.LCO 3.4.17

AND

All SG tubes satisfying the tube repair criteria shall be
plugged e-i-re-pa-i-ed in accordance with the Steam Generator
Program.

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

ACTIONS
---------------------------------- NOTE----------------------------------
Separate Condition entry is allowed for each SG tube.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more SG tubes A.1 Verify tube integrity of 7 days
satisfying the tube the affected tube(s) is
repair criteria and maintained until the next
not plugged D-r refueling outage or SG
repa-4-re4 in accordance tube inspection.
with the Steam
Generator Program. AND

A.2 Plug or repair the
affected tube(s) in Prior to
accordance with the Steam entering MODE 4
Generator Program. following the

next refueling
outage or SG
tube inspection

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A AND
not met.

B.2 Be in MODE 5. 36 hours
OR

SG tube integrity not
maintained.

SAN ONOFRE--UNIT 3 3.4-51 Amendment No. 44&9



SG Tube Integrity
3.4.17

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.17.1 Verify SG tube integrity in accordance with In accordance
the Steam Generator Program. with the Steam

Generator
Program

SR 3.4.17.2 Verify that each inspected SG tube that Prior to
satisfies the tube repair criteria is entering MODE 4
plugged - I in accordance with the following a SG
Steam Generator Program. tube inspection

SAN ONOFRE--UNIT 3 3.4-52 Amendment No. 4-9-6



Procedures, Programs, and Manuals
5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.8 Primary Coolant Sources Outside Containment Program (continued)

system (post-accident sampling return piping only until such time as
a modification eliminates the post-accident piping as a potential
leakage path). The program shall include the following:

a. Preventive maintenance and periodic visual inspection
requirements; and

b. Integrated leak test requirements for each system at refueling

cycle intervals or less.

5.5.2.9 Pre-Stressed Concrete Containment Tendon Surveillance Program

This program provides controls for monitoring any tendon degradation
in pre-stressed concrete containment, including effectiveness of its
corrosion protection medium, to ensure containment structural
integrity. Program itself is relocated to the LCS.

5.5.2.10 Inservice Inspection and Testing Program

This program provides controls for inservice inspection of ASME Code
Class 1, 2, and 3 components and Code Class CC and MC components
including applicable supports. The program provides controls for
inservice testing of ASME Code Class 1, 2, and 3 components. The
program itself is located in the LCS.

5.5.2.11 Steam Generator (SG) Program

A Steam Generator Program shall be established and implemented to
ensure that SG tube integrity is maintained. In addition, the Steam
Generator Program shall include the following provisions:

a. Provisions for condition monitoring assessments. Condition
monitoring assessment means an evaluation of the "as found"
condition of the tubing with respect to the performance
criteria for structural integrity and accident induced
leakage. The "as found" condition refers to the condition of
the tubing during an SG inspection outage, as determined from
the inservice inspection results or by other means, prior to
the plugging or repair of tubes. Condition monitoring
assessments shall be conduc during each outage during which
the SG tubes are inspected7Tor plugged, or-repaired to confirm
that the performance critertt-'a-re being met.

SAN ONOFRE--UNIT 3 5.0-13 Amendment No. 169,196
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5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.11 Steam Generator (SG) Program (continued)

c. Provisions for SG tube repair criteria.

1.Tubes shall be plugged or repaired if the mnr sleeved region
of a tube is found by inservice inspec. to contain flaws
with a depth equal to or exceeding 4-4% - 35?% of the nominal

Te.hni.al Spe.ificat..... .. 1.... .ha]] be p5ugged21.

2.Tubs sl be ptuggd or repaired if the man sleeved reg.io
at a tube is Tound by inservic npetion to contain laa
at either of the following lctos

a) below the bottofm of the hot 4eg expansio-n
transition or hot leg top of tetbset
whichever is higher, or

b) below the bottomf of the cold leg expanision
transition or cold leg top of the tbset
whichever is higher.-

0 T,.k,. .L, 1~ 6 i 4.:L: 6 ~1-- W d. k 4

WS

J• I -UUC 311UI I U V piu u II III JI.VCU I ý' lul UI - LUUC I1

fo.nd to contain flaws in the.

a) sleeve, or
. . I . I

D) Sleeve or obrgnaG; tuDe WaI; at d Sieeve to tube

4.Jhe follaowing C* mfethodology fmay be a-pplied in a portion of
te cx!panded tube in the tubesheet ,eio, as an alternatv

to tHe reair criteria of Tehnia pecification
5II.1cA 2.•IL. I the locations described below, mIiay
remain in service regardless of size.

a) For tubes that have not been repaircd in the hot
leg tubesheet region. Creatcr than 10.6 inches
below the bottomf of the hot leg xaso
transitio o r top of' thýe hot le tube-sheet-,
whicheve I is I ower

b) For tubes that have not been repaired in the cold
leg tubesheet region: Greater than 11.0 inches
below the bottomn of the cold l79egpý exaso
transi tion or top of the col leg tubesh"eet
whichever is lower.

SAN ONOFRE--UNIT 3 5.0-15 Amendment No. -98
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5.5

5.5 Procedures, Programs, and Manuals (continued),

5.5.2.11 Steam Generator (SG) Program (continued)

c) For tubes that have b.. , repaircd in the hot leg
tubesheet region. Bo L the ottom of the lower
sleeve to tube joint or greater than 10.6 inehes
below the bottam of the hot leg expansion transition
orgreater than 10.6 inches below the top of the ht

leg tuibesheet, whichever of th-ese tHree is lowest.

d) For tubes that Have been caie in the cold leg
tubesheet region. Beo th btomo teloe
sleeve to tube jointor greatrta 10ice

orgeter tthan 110 n1 he hea tk to therreta-d

leg tubesheet, whichever of these treis lowest.7

d. Provisions for SG tube inspections. Periodic SG tube inspections
shall be performed. The number and portions of the tubes
inspected and methods of inspection shall be performed with the
objective of detecting flaws of any type (e.g., volumetric flaws,
axial and circumferential cracks) that may be present along the
length of the tube, from the tube- to-tubes heet weld at the tube
inlet to the tube-to-tubes heet weld at the tube outlet, and that
may satisfy the applicable tube repair criteria. The tube-to-
tubesheet weld is not part of the tube. in tubes repaired by
sleeving, the portion of the original tube wallbewe th
sleeve's joints is not an area requiri .ng re-inspection.

NOGTE
The r.u .e. for m.lethods of, inspc-tion with the objective of

Ju •I.II ' u bii i l LU~i L UIII I b l- •.UIU 2 . .U I u . II b , 1 L lu~ ll

peci1-ficar..tiof .. poevernth a-n tho of ..

i. Ppoviions o Gtb in ti rasholpetos a eriotaing plus e pint pe(or n

theal bt coile. The numbe rcpi th po rtion s ofithe tubeo
idnsectedowt the inp nc pection shop ee h innethord wi the a

insetion inte vael shall besu as to ensure H Q that R t

mqi al satisf ta he SGlcal tube repairciea.Tetb-o

ins pt nerassallb uha to enur tha S-G. .... be

integrity is maintained until the next SG inspection. An
assessment of degradation shall be performed to determine the

SAN ONOFRE--UNIT 3 5.0-15a Amendment No. O-2-0



Procedures, Programs, and Manuals
5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.11 Steam Generator (SG) Program (continued)

type and location of flaws to which the tubes may be susceptible
and, based on this assessment, to determine which inspection
methods need to be employed and at what locations.

1. Inspect 100% of the tubes in each SG during the first
refueling outage following SG replacement.

. Is•pe.t 1009. of the tube aEt squenial p. c ods of 60
fftie ful poe onh. Th istsqential periodý--4v4_ ! ý!,i €, l ! l i^ 4.. . 4- . !• • 4 - *.. . i -4 1 q• ,

shall be consided to bUgin after thlhl I Irst I .1e l I 1
inspcctin of the SGs. No SG shl prate for morep than11ferthe firsU inservIce in ct i.2 of .th I ISI. R InL'- ElJE , bI V Iu IJ • VV I .. I- _~ll UrIJ I -l I~ ", ou tage.

adinsction00ns ec 50% ofthbes -t.b"s~euntvl byte rebd:ofueli'qhu

108.b 72 • .• an,, the4 ea ... ... 4 -b.6,,0 efe. iv.f l Do e months. 4•

The firs sI e aueht 3 I aE3 Vl. 'oer A4 shall be co s de e to. b.eginb :

by the ýref uel inciou'ta'ie nearest the end of the ineriiod. No
.SC. shal~l .Ooerate f or more than, 72 ef f ecti~ve f ulI Dolwer
months or three refueling outages (,whichever is les~s,)

3. If crack indications are found in any SG tube, then the
next inspection for each SG for the degradation mechanism
that caused the crack indication shall not exceed 24
effective full power months or one refueling outage
(whichever is less). If definitive information, such as
from examination of a pulled tube, diagnostic non-
destructive testing, or engineering evaluation indicates
that a crack-like indication is not associated with a
crack(s), then the indication need not be treated as a
crack.

4. All sleeves shall be in p d with eddy .urr.nt priort
initial operation. This icue prsure retainin
-i .. nf ,.e weld and the pressure retaini[g p,,iortion

of the sleeve.

e. Provisions for monitoring operational primary to secondary
LEAKAGE.

f . Provisions for S. tu --reair mfethods. Steamf generator tube
repair miethods shl rvde the mneans to re establish the RCS
pre---ure bouindar11 intag* rity of SG tubes without remfoving the tube
from servicc. For the purpo'ses of these Spcfications, tube

is Io a ear l cctbetb epair mnethods are
ICJf I J U - ~ lI U -1U I -V. VI4 1E IIE i3 b -E b .U 1 .IC IL*

SAN ONOFRE--UNIT 3 5.0-16 Amendment No. 2-0-7-
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5.5

5.5 Procedures, Programs, and Manuals (continued)

1. TIC welded sleeving vvith heat treatfflnt, as deseribed n

/-UU/LIIU• I b L U I I l UI.-V ,L I 1

s~lbereovd r-m servi eeby eceber 2 2010.ve•,•, v•, Ij Ih R •, . .... , ,_,l . ,,, o,9.

Tube repair con bcý pefrean certain tubes that have

IiUU, uIr . o bl H• tIhe eUII I lON rII II I Ip II LI L R:F l 1 L*

tube shallbe-,ul perfrme !o a eouc,, plugged tube
prior t. returing the-tuibetos vie

T 3 5.0-17 Amendment No. 24:,SAN ONOFRE--UNI



Procedures, Programs,. and Manuals
5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.15 Containment Leakage Rate Testing Program

A program shall be established to implement the leakage rate testing
of the containment as required by 10 CFR 50.54(o) and 10 CFR 50,
Appendix J, Option B, as modified by approved exemptions. This
program shall be in accordance with the guidelines contained in
Regulatory Guide 1.163, "Performance-Based Containment Leak-Test
Program," dated September 1995 as modified by the following
exception:

NEI 94-01 - 1995, Section 9.2.3: The first Type A Test performed
after the September 10, 1995 Type A Test shall be performed no
later than September 9, 2010.

The calculated peak containment internal pressure w d to the
design basis loss-of-coolant accident, Pa, is 4-_9{48..014sig (Pa will

conservatively be assumed to be equal to the calcu'5 - peak
containment al pressure for the design basis Main Steam Line
Break (z6-_5'T..5!1 sig) for the purpose of containment testing in
accordance ihis Technical Specification).

The maximum allowable containment leakage rate, La, at Pa, shall be
0.10% of containment air weight per day.

Leakage rate acceptance criteria are:

a. The Containment overall leakage rate acceptance criterion is
< 1.0 La. During the first unit startup following testing in
accordance with this program, the leakage rate acceptance
criteria are • 0.60 La for the Type B and Type C tests and • 0.75
La for the Type A tests;

b. Air lock testing acceptance criteria are:

1) Overall air lock leakage rate is • 0.05 La when tested at
2! Pa.

2) For each door, the leakage rate is < 0.01 La when
pressuri'zed to > 9.0 psig.

(continued)

SAN ONOFRE--UNIT 3 5.0-20a Amendment No. 4-84



Reporting Requirements
5.7

5.7 Reporting Requirements (continued)

5.7.2 Special Reports (continued)

1. The scope of inspections performed on each SG,

2. Active degradation mechanisms found,

3. Nondestructive examination techniques utilized for each
degradation mechanism,

4. Location, orientation (if linear), and measured sizes (if
available) of service induced indications,

5. Number of tubes plugged or-repaired during the inspection
outage for each active degradation mechanism,

6. Total number and percentage of tubes plugged or-iepaire4 to
date,

7. The results of condition monit i~1g, including the results of
tube pulls and in-situ testing -t

8. The effective plugging p.r.entage fora all plugging and tube
repairs in eacn 5G, anuo

9. Repair Fnethd utilized and the nur.ber of tubes repaired by
each repair ,,,ethod.

SAN ONOFRE--UNIT 3 5.0-29 Amendment No. 1oo,196
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SG Tube Integrity
3.4.17

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.17 Steam Generator (SG) Tube Integrity

SG tube integrity shall be maintained.LCO 3.4.17

AND

All SG tubes satisfying the tube repair criteria shall be
plugged in accordance with the Steam Generator Program.

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

ACTIONS
---------------------------------- NOTE----------------------------------
Separate Condition entry is allowed for each SG tube.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more SG tubes A.1 Verify tube integrity of 7 days
satisfying the tube the affected tube(s) is
repair criteria and maintained until the next
not plugged in refueling outage or SG
accordance with the tube inspection.
Steam Generator
Program. AND

A.2 Plug the affected tube(s)
in accordance with the Prior to
Steam Generator Program. entering MODE 4

following the
next refueling
outage or SG
tube inspection

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A AND
not met.

B.2 Be in MODE 5. 36 hours
OR

SG tube integrity not
maintained.

SAN ONOFRE--UNIT 2 3.4-51 Amendment No.



SG Tube Integrity
3.4.17

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.17.1 Verify SG tube integrity in accordance with In accordance
the Steam Generator Program. with the Steam

Generator
Program

SR 3.4.17.2 Verify that each inspected SG tube that Prior to
satisfies the tube repair criteria is entering MODE 4
plugged in accordance with the Steam following a SG
Generator Program. tube inspection

SAN ONOFRE--UNIT 2 3.4-52 Amendment No.



Procedures, Programs, and Manuals
5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.8 Primary Coolant Sources Outside Containment Program (continued)

system (post-accident sampling return piping only until such time as
a modification eliminates the post-accident piping as a potential
leakage path). The program shall include the following:

a. Preventive maintenance and periodic visual inspection
requirements; and

b. Integrated leak test requirements for each system at refueling
cycle intervals or less.

5.5.2.9 Pre-Stressed Concrete Containment Tendon Surveillance Program

This program provides controls for monitoring any tendon degradation
in pre-stressed concrete containment, including effectiveness of its
corrosion protection medium, to ensure containment structural
integrity. Program itself is relocated to the LCS.

5.5.2.10 Inservice Inspection and Testing Program

This program provides controls for inservice inspection of ASME Code
Class 1, 2, and 3 components and Code Class CC and MC components
including applicable supports. The program provides controls for
inservice testing of ASME Code Class 1, 2, and 3 components. The
program itself is located in the LCS.

5.5.2.11 Steam Generator (SG) Program

A Steam Generator Program shall be established and implemented to
ensure that SG tube integrity is maintained. In addition, the Steam
Generator Program shall include the following provisions:

a. Provisions for condition monitoring assessments. Condition
monitoring assessment means an evaluation of the "as found"
condition of the tubing with respect to the performance
criteria for structural integrity and accident induced
leakage. The "as found" condition refers to the condition of
the tubing during an SG inspection outage, as determined from
the inservice inspection results or by other means, prior to
the plugging of tubes. Condition monitoring assessments shall
be conducted during each outage during which the SG tubes are
inspected or plugged, to confirm that the performance criteria
are being met.

SAN ONOFRE--UNIT 2 5.0-13 Amendment No.



Procedures, Programs, and Manuals
5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.11 Steam Generator (SG) Program (continued)

c. Provisions for SG tube repair criteria.

1.Tubes found by inservice inspection to contain flaws with a
depth equal to or exceeding 35% of the nominal tube wall
thickness shall be plugged.

d. Provisions for SG tube inspections. Periodic SG tube inspections
shall be performed. The number and portions of the tubes
inspected and methods of inspection shall be performed with the
objective of detecting flaws of any type (e.g., volumetric flaws,
axial and circumferential cracks) that may be present along the
length of the tube, from the tube-to-tubesheet weld at the tube
inlet to the tube-to-tubesheet weld at the tube outlet, and that
may satisfy the applicable tube repair criteria. The tube-to-
tubesheet weld is not part of the tube.

In addition to meeting the requirements of d.1, d.2, and d.3
below, the inspection scope, inspection methods, and inspection
intervals shall be such as to ensure that SG tube integrity is
maintained until the next SG inspection. An assessment of
degradation shall be performed to determine the type and location
of flaws to which the tubes may be susceptible and, based on this
assessment, to determine which inspection methods need to be
employed and at what locations.

1. Inspect 100% of the tubes in each SG during the first
refueling outage following SG replacement.

2. Inspect 100% of the tubes at sequential periods of 144,
108, 72, and thereafter, 60 effective full power months.
The first sequential period shall be considered to begin
after the first inservice inspection of the SGs. In
addition, inspect 50% of the tubes by the refueling outage
nearest the midpoint of the period and the remaining 50%
by the refueling outage nearest the end of the period. No
SG shall operate for more than 72 effective full power
months or three refueling outages (whichever is less)
without being inspected.

3. If crack indications are found in any SG tube, then the
next inspection for each SG for the degradation mechanism
that caused the crack indication shall not exceed 24
effective full power months or one refueling outage
(whichever is less). If definitive information, such as
from examination of a pulled tube, diagnostic non-
destructive testing, or engineering evaluation indicates
that a crack-like indication is not associated with a
crack(s), then the indication need not be treated as a
crack.

e. Provisions for monitoring operational primary to secondary
LEAKAGE.
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5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.15 Containment Leakage Rate Testing Program

A program shall be established to implement the leakage rate testing
of the containment as required by 10 CFR 50.54(o) and 10 CFR 50,
Appendix J, Option B, as modified by approved exemptions. This
program shall be in accordance with the guidelines contained in
Regulatory Guide 1.163, "Performance-Based Containment Leak-Test
Program," dated September 1995 as modified by the following
exception:

NEI 94-01 - 1995, Section 9.2.3: The first Type A Test performed
after the March 31, 1995 Type A Test shall be performed no later
than March 30, 2010.

The calculated peak containment internal pressure related to the
design basis loss-of-coolant accident, Pa, is 48.0 psig (Pa will
conservatively be assumed to be equal to the calculated peak
containment internal pressure for the design basis Main Steam Line
Break (51.5 psig) for the purpose of containment testing in
accordance with this Technical Specification).

The maximum allowable containment leakage rate, La, at Pa, shall be

0.10% of containment air weight per day.

Leakage rate acceptance criteria are:

a. The Containment overall leakage rate acceptance criterion is
• 1.0 La. During the first unit startup following testing fn
accordance with this program, the leakage rate acceptance
criteria are • 0.60 La for the Type B and Type C tests and • 0.75
La for the Type A tests;

b. Air lock testing acceptance criteria are:

1) Overall air lock leakage rate is • 0.05 La when tested at
2Pa.

2) For each door, the leakage rate is • 0.01 La when
pressurized to > 9.0 psig.

(continued)

SAN ONOFRE--UNIT 2 5.0-20a Amendment No.



Reporting Requirements
5.7

5.7 Reporting Requirements (continued)

5.7.2 Special Reports (continued)

1. The scope of inspections performed on each SG,

2. Active degradation mechanisms found,

3. Nondestructive examination techniques utilized for each
degradation mechanism,

4. Location, orientation (if linear), and measured sizes (if
available) of service induced indications,

5. Number of tubes plugged during the inspection outage for each
active degradation mechanism,

6. Total number and percentage of tubes plugged to date,

7. The results of condition monitoring, including the results of
tube pulls and in-situ testing.
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SG Tube Integrity
3.4.17

3.4 REACTOR COOLANT SYSTEM (RCS)

3.4.17 Steam Generator (SG) Tube Integrity

SG tube integrity shall be maintained.LCO 3.4.17

AND

All SG tubes satisfying the tube repair-criteria shall be
plugged in accordance with the Steam Generator Program.

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

ACTIONS
---------------------------------- NOTE----------------------------------
Separate Condition entry is allowed for each SG tube.

CONDITION REQUIRED ACTION COMPLETION TIME

A. One or more SG tubes A.1 Verify tube integrity of 7 days
satisfying the tube the affected tube(s) is
repair criteria and maintained until the next
not plugged in refueling outage or SG
accordance with the tube inspection.
Steam Generator
Program. AND

A.2 Plug the affected tube(s)
in accordance with the Prior to
Steam Generator Program. entering MODE 4

following the
next refueling
outage or SG
tube inspection

B. Required Action and B.1 Be in MODE 3. 6 hours
associated Completion
Time of Condition A AND
not met.

B.2 Be in MODE 5. 36 hours
OR

SG tube integrity not
maintained.
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SG Tube Integrity
3.4.17

SURVEILLANCE REQUIREMENTS

SURVEILLANCE FREQUENCY

SR 3.4.17.1 Verify SG tube integrity in accordance with In accordance
the Steam Generator Program. with the Steam

Generator
Program

SR 3.4.17.2 Verify that each inspected SG tube that Prior to
satisfies the tube repair criteria is entering MODE 4
plugged in accordance with the Steam following a SG
Generator Program. tube inspection

SAN ONOFRE--UNIT 3 3.4-52 Amendment No.
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5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.8 Primary Coolant Sources Outside Containment Program (continued)

system (post-accident sampling return piping only until such time as
a modification eliminates the post-accident piping as a potential
leakage path). The program shall include the following:

a. Preventive maintenance and periodic visual inspection
requirements; and

b. Integrated leak test requirements for each system at refueling

cycle intervals or less.

5.5.2.9 Pre-Stressed Concrete Containment Tendon Surveillance Program

This program provides controls for monitoring any tendon degradation
in pre-stressed concrete containment, including effectiveness of its
corrosion protection medium, to ensure containment structural
integrity. Program itself is relocated to the LCS.

5.5.2.10 Inservice Inspection and Testing Program

This program provides controls for inservice inspection of ASME Code
Class 1, 2, and 3 components and Code Class CC and MC components
including applicable supports. The program provides controls for
inservice testing of ASME Code Class 1, 2, and 3 components. The
program itself is located in the LCS.

5.5.2.11 Steam Generator (SG) Program

A Steam Generator Program shall be established and implemented to
ensure that SG tube integrity is maintained. In addition, the Steam
Generator Program shall include the following provisions:

a. Provisions for condition monitoring assessments. Condition
monitoring assessment means an evaluation of the "as found"
condition of the tubing with respect to the performance
criteria for structural integrity and accident induced
leakage. The "as found" condition refers to the condition of
the tubing during an SG inspection outage, as determined from
the inservice inspection results or by other means, prior to
the plugging of tubes. Condition monitoring assessments shall
be conducted during each outage during which the SG tubes are
inspected or plugged, to confirm that the performance criteria
are being met.

SAN ONOFRE--UNIT 3 5.0-13 Amendment No.
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5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.11 Steam Generator (SG) Program (continued)

c. Provisions for SG tube repair criteria.

l.Tubes found by inservice inspection to contain flaws with a
depth equal to or exceeding 35% of the nominal tube wall
thickness shall be plugged.

d. Provisions for SG tube inspections. Periodic SG tube inspections
shall be performed. The number and portions of the tubes
inspected and methods of inspection shall be performed with the
objective of detecting flaws of any type (e.g., volumetric flaws,
axial and circumferential cracks) that may be present along the
length of the tube, from the tube-to-tubesheet weld at the tube
inlet to the tube-to-tubesheet weld at the tube outlet, and that
may satisfy the applicable tube repair criteria. The tube-to-
tubesheet weld is not part of the tube.

In addition to meeting the requirements of d.1, d.2, and d.3
below, the inspection scope, inspection methods, and inspection
intervals shall be such as to ensure that SG tube integrity is
maintained until the next SG inspection. An assessment of
degradation shall be performed to determine the type and location
of flaws to which the tubes may be susceptible and, based on this
assessment, to determine which inspection methods need to be
employed and at what locations.

1. Inspect 100% of the tubes in each SG during the first
refueling outage following SG replacement.

2. Inspect 100% of the tubes at sequential periods of 144,
108, 72, and thereafter, 60 effective full power months.
The first sequential period shall be considered to begin
after the first inservice inspection of the SGs. In
addition, inspect 50% of the tubes by the refueling outage
nearest the midpoint of the period and the remaining 50%
by the refueling outage nearest the end of the period. No
SG shall operate for more than 72 effective full power
months or three refueling outages (whichever is less)
without being inspected.

3. If crack indications are found in any SG tube, then the
next inspection for each SG for the degradation mechanism
that caused the crack indication shall not exceed 24
effective full power months or one refueling outage
(whichever is less). If definitive information, such as
from examination of a pulled tube, diagnostic non-
destructive testing, or engineering evaluation indicates
that a crack-like indication is not associated with a
crack(s), then the indication need not be treated as a
crack.

e. Provisions for monitoring operational primary to secondary
LEAKAGE.

SAN ONOFRE--UNIT 3 5.0-15 Amendment No.
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5.5

5.5 Procedures, Programs, and Manuals (continued)

5.5.2.15 Containment Leakage Rate Testing Program

A program shall be established to implement the leakage rate testing
of the containment as required by 10 CFR 50.54(o) and 10 CFR 50,
Appendix J, Option B, as modified by approved exemptions. This
program shall be in accordance with the guidelines contained in
Regulatory Guide 1.163, "Performance-Based Containment Leak-Test
Program," dated September 1995 as modified by the following
exception:

NEI 94-01 - 1995, Section 9.2.3: The first Type A Test performed
after the September 10, 1995 Type A Test shall be performed no
later than September 9, 2010.

The calculated peak containment internal pressure related to the
design basis loss-of-coolant accident, Pa, is 48.0 psig (Pa will
conservatively be assumed to be equal to the calculated peak
containment internal pressure for the design basis Main Steam Line
Break (51.5 psig) for the purpose of containment testing in
accordance with this Technical Specification).

The maximum allowable containment leakage rate, La, at Pa, shall be

0.10% of containment air weight per day.
I

Leakage rate acceptance criteria are:

a. The Containment overall leakage rate acceptance criterion is
• 1.0 La. During the first unit startup following testing in
accordance with this program, the leakage rate acceptance
criteria are • 0.60 La for the Type B and Type C tests and • 0.75
La for the Type A tests;

b. Air lock testing acceptance criteria are:

1) Overall air lock leakage rate is • 0.05 La when tested at
2! Pa"-

2) For each door, the leakage rate is • 0.01 La when
pressurized to 2 9.0 psig.

(continued)
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5.7 Reporting Requirements (continued)

5.7.2 Special Reports (continued)

1. The scope of inspections performed on each SG,

2. Active degradation mechanisms found,

3. Nondestructive examination techniques utilized for each
degradation mechanism,

4. Location, orientation (if linear), and measured sizes (if
available) of service induced indications,

5. Number of tubes plugged during the inspection outage for each
active degradation mechanism,

6. Total number and percentage of tubes plugged to date,

7. The results of condition monitoring, including the results of
tube pulls and in-situ testing.
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SG Tube Integrity
B 3.4.17

BASES (continued)

BACKGROUND the SG performance criteria provides reasonable assurance of
(continued) maintaining tube integrity at normal and accident

conditions.

The processes used to meet the SG performance criteria are
defined by the Steam Generator Program Guidelines (Ref. 1).

APPLICABLE The Steam Generator Tube Rupture (SGTR) accident is
SAFETY the limiting design basis event for SG tubes and avoiding
ANALYSES an SGTR is the basis for this Specification. The analysis

of a SGTR event assumes a bounding primary to secondary
LEAKAGE rate equal to 0.5 gallons per minute (720 gallons
per day) to each SG, plus the leakage rate associated with a
double-ended rupture of a single tube.

The analysis for design basis accidents and transients other
than a SGTR assume the SG tubes retain their structural
integrity (i.e., they are assumed not to rupture). In these
analyses, the steam discharge to the atmosphere is based on
a primary to secondary LEAKAGE from each SG of 0.5 gallons
per minute or is assumed to increase to 0.5 gallons per
minute as a result of accident induced conditions. For
accidents that do not involve fuel damage, the primary
coolant activity level of DOSE EQUIVALENT 1-131 is assumed
to be equal to the LCO 3.4.16, "RCS Specific Activity,"
limits. For accidents that assume fuel damage, the primary
coolant activity is a function of the amount of activity
released from the damaged fuel. The dose consequences of
these events are within the limits of GDC 19 (Ref.2),
10 CFR 100 (Ref. 3) or the NRC approved licensing basis
(e.g., a small fraction of these limits).

Steam Generator tube integrity satisfies Criterion 2 of
10 CFR 50.36(c) (2) (ii).

LCO The LCO requires that SG tube integrity be maintained. The
LCO also requires that all SG tubes that satisfy the repair
criteria be plugged ar repai-I-red in accordance with the Steam
Generator Program.

During an SG inspection, any inspected tube that satisfies
the Steam Generator Program repair criteria is repaired-or
removed from service by plugging. If a tube was determined
to satisfy the repair criteria but was not plugged &r
repa-i-re, the tube may still have tube integrity.

(continued)
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SG Tube Integrity
B 3.4.17

BASES (continued)

LCO In the context of this Specification, a SG tube is defined
(continued) as the entire length of the tube•, including the tube wall

and any repairs m..ade to it, between the tube-to-tubesheet
weld at the tube inlet and the tube-to-tubesheet weld at the
tube outlet. The tube-to-tubesheet weld is not considered
part of the tube.

A SG tube has tube integrity when it satisfies the SG
performance criteria. The SG performance criteria are
defined in Specification 5.5.2.11, "Steam Generator
Program," and describe acceptable SG tube performance. The
Steam Generator Program also provides the evaluation process
for determining conformance with the SG performance
criteria.

There are three SG performance criteria: structural
integrity, accident induced leakage, and operational
LEAKAGE. Failure to meet any one of these criteria is
considered failure to meet the LCO.

The structural integrity performance criterion provides a
margin of safety against tube burst or collapse under normal
and accident conditions, and ensures structural integrity of
the SG tubes under all anticipated transients. included in
the design specification. Tube burst is defined as, "The
gross structural failure of the tube wall. The condition
typically corresponds to an unstable opening displacement
(e.g., opening area increased in response to constant
pressure) accompanied by ductile (plastic) tearing of the
tube material at the ends of the degradation". Tube
collapse is defined as, "For the load displacement curve for
a given structure, collapse occurs at the top of the load
versus displacement curve where the slope of the curve
becomes zero". The structural integrity performance
criterion provides guidance on assessing loads that have a
significant effect on burst or collapse. In that context,
the term "significant" is defined as "An accident loading
condition other than differential pressure is considered
significant when the addition of such loads in the
assessment of the structural integrity performance criterion
could cause a lower structural limit or limiting
burst/collapse condition to be established." For tube
integrity evaluations, except for circumferential
degradation, axial thermal loads are classified as secondary
loads. For circumferential degradation, the classification

(continued)
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SG lube Integrity
B 3.4.17

BASES (continued)

ACTIONS The ACTIONS are modified by a Note clarifying that the
Conditions may be entered independently for each SG tube.
This is acceptable because the Required Actions provide
appropriate compensatory actions for each affected SG tube.
Complying with the Required Actions may allow for continued
operation, and subsequent affected SG tubes ar Ie governed by
subsequent Condition entry and application of associated
Required Actions.

Condition A applies if it is discovered that one or more SG
tubes examined in an inservice inspection satisfy the tube
repair cri tenia but were not plugged u-lp~--~~ in
accordance with the Steam Generator Program as required by
SR 3.4.17.2. An evaluation of SG tube integrity of the
affected tube(s) must be made. Steam Generator tube
integrity is based on meeting the SG performance criteria
described in the Steam Generator Program. The SG repair
criteria define limits on SG tube degradation that allow for
flaw growth between inspections while still providing
assurance that the SG performance criteria will continue to
be met. In order to determine if a SG tube that should have
been plugged are-iep-a-ired has tube integrity, an evaluation
must be completed that demonstrates that the SG performance
criteria will continue to be met until the next refueling
outage or SG tube inspection. The tube integrity
determination is based on the estimated condition of the
tube at the time the situation is discovered and -the
estimated growth of the degradation prior to the next SG
tube inspection. If it is determined that tube integrity is
not being maintained, Condition B applies.

A Completion Time of 7 days is sufficient to complete the
evaluation while minimizing the risk of plant operation with
a SG tube that may not have tube integrity.

If the evaluation determines that the affected tube(s) have
tube integrity, Required Action A.2 allows plant operation
to continue until the next refueling outage or SG inspection
provided the inspection interval continues to be supported
by an operational assessment that reflects the affected
tubes. However, the affected tube(s) must be plugged o-r
r~ep-a-ired prior to entering MODE 4 following the next
refueling outage or SG inspection. This Completion Time is
acceptable since operation until the next inspection is
supported by the operational assessment.

(conti nued)
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SG Tube Integrity
B 3.4.17

BASES (continued)

SURVEILLANCE SR 3.4.17.1 (continued)
REQUIREMENTS

The Steam Generator Program defines the Frequency of SR
3.4.17.1. The Frequency is determined by the operational
assessment and other limits in the SG examination guidelines
(Ref. 6). The Steam Generator Program uses information on
existing degradations and growth rates to determine an
inspection Frequency that provides reasonable assurance that
the tubing will meet the SG performance criteria at the next
scheduled inspection. In addition, Specification 5.5.2.11
contains prescriptive requirements concerning inspection
intervals to provide added assurance that the SG performance
criteria will be met between scheduled inspections.

SR 3.4..17.2

During an SG inspection, any inspected tube that satisfies
the Steam Generator Program repair criteria is redr
removed from service by plugging. The tube repair criteria
delineated in Specification 5.5.2.11 are intended to ensure
that tubes accepted for continued service satisfy the SG
performance criteria with allowance for error in the flaw
size measurement and for future flaw growth. In addition,
the tube repair criteria, in conjunction with other elements
of the Steam Generator Program, ensure that the SG
performance criteria will continue to be met until the next
inspection of the subject tube(s).- Reference I provides
guidance for performing operational assessments to verify
that the tubes remaining in service will continue to meet
the SG performance criteria.

Steam Generator tube repairs are only pcrforfIled usilg
a&pproved repair mfethods as described in the Steamf Generator

The frequency of prior to entering MODE 4 following a SG
inspection ensures that the Surveillance has been completed
and all tubes meeting the repair criteria are plugged o-r
repaired prior to subjecting the SG tubes to significant
primary to secondary pressure differential.

(continued)
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Containment
B 3.6.1

BASES (continued)

BACKGROUND 2. closed by manual valves, blind flanges, or
(continued) de-activated automatic valves secured in their closed

positions, except as provided in LCO 3.6.3,
"Containment Isolation Valves."

b. Each air lock is OPERABLE, except as provided in
LCO 3.6.2, "Containment Air Locks."

APPLICABLE The safety design basis for the containment is that the
.SAFETY ANALYSES containment must withstand the pressures and temperatures of

the limiting DBA without exceeding the design leakage rate.

The DBAs that result in a release of radioactive material
within containment are a loss of coolant accident, a main
steam line break (MSLB), and a control element assembly
ejection accident (Ref. 2). In the analysis of each of
these accidents, it is assumed that containment is OPERABLE
such that release of fission products to the environment is
controlled by the rate of containment leakage. The
containment was designed with an allowable leakage rate of
0.10% of containment air weight per day (Ref. 2). This
leakage rate is defined in 10 CFR 50, Appendix J, Option B
(Ref. 1), as La: the maximum allowable containment leakage
rate at the calculated maximum peak containment internal
pressure related to ;,4w,*esign basis loss-of-coolant
accident, Pa, at 448"4.*0:psig (Ref. 4). Pa will
conservatively be as-1umed to be equal to the calculated peak
containment internal pressure reslk++g from the design
basis Main Steam Line Break, 1-!.5 psig (Ref. 4), for the
purpose of containment testing in ':trordance with this
Technical Specification.

Satisfactory leakage rate test results are a requirement for
the establishment of containment OPERABILITY.

The containment satisfies Criterion 3 of the NRC Policy
Statement.

LCO Containment OPERABILITY is maintained by limiting leakage to
• 1.0 La, except prior to the first startup after performing
a required Containment Leakage Rate Testing Program leakage
test. At this time, the applicable leakage, limits must be
met.

Compliance with this LCO will ensure a containment
configuration, including equipment hatches, that is
structurally sound and that will limit leakage to those
leakage rates assumed in the safety analysis.

(continued)
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Containment Air Locks
B 3.6.2

BASES (continued)

APPLICABLE
SAFETY ANALYSES

For atmospheric containment, the DBAs that result in a
release of radioactive material within containment are a
loss of coolant accident (LOCA), a main steam line break
(MSLB) and a control element assembly (CEA) ejection
accident (Ref. 2). In the analysis of each of these
accidents, it is assumed that containment is OPERABLE such
that release of fission products to the environment is
controlled by the rate of containment leakage. The
containment was designed with an allowable leakage rate of
0.10% of containment air weight per day (Ref. 2). This
leakage rate is defined in 10 CFR 50, Appendix J, Option B
(Ref. 1), as La: the maximum allowable containment leakage
rate at the calculated maximum peak containment internal
pressure related to t sign basis loss-of-coolant
accident, Pa, at 458.3O4 psig (Ref. 3). Pa will
conservatively be a sgtfimedto be equal to the calculated peak
containment internal pressure resp.4-,.pg from the design
basis Main Steam Line Break, &6-5&%So psig (Ref. 3), for the
purpose of containment testing in accordance with this
Technical Specification. This allowable leakage rate forms
the basis for the acceptance criteria imposed on the SRs
associated with the air lock.

The containment air locks satisfy Criterion 3 of the NRC
Policy Statement.

LCO Each containment air lock forms part of the containment
pressure boundary. As part of the containment pressure
boundary, the air lock safety function is related to control
of the containment leakage rate resulting from a DBA. Thus,
each air lock's structural integrity and leak tightness are
essential to the successful mitigation of such an event.

Each air lock is required to be OPERABLE. For the air lock
to be considered OPERABLE, the air lock interlock mechanism
must be OPERABLE, the air lock must be in compliance with
the Type B air lock leakage test, and both air lock doors
must be OPERABLE. The door seals and sealing surface are
considered a part of the air lock. The interlock allows
only one air lock door of an air lock to be opened at one
time. This provision ensures that a gross breach of
containment does not exist when containment is required to
be OPERABLE. Closure of a single door in each air lock is
sufficient to provide a leak tight barrier following

.postulated events. Nevertheless, both doors are kept closed
when the air lock is not being used for, normal entry into or
exit from containment.

(continued)
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Containment Pressure
B 3.6.4

B 3.6 CONTAINMENT SYSTEMS

B 3.6.4 Containment Pressure

BASES

BACKGROUND The containment pressure is limited during normal operation
to preserve the initial conditions assumed in the accident
analyses for a loss of coolant accident (LOCA) or main steam
line break (MSLB). These limits also prevent the
containment pressure from exceeding the containment design
negative pressure differential with respect to the outside
atmosphere in the event of inadvertent actuation of the
Containment Spray System.

Containment pressure is a process variable that is monitored
and controlled. The containment pressure limits are derived
from the input conditions used in the containment functional
analyses and the containment structure external pressure
analysis. Should operation occur outside these limits
coincident with a Design Basis Accident (DBA), post accident
containment pressures could exceed calculated values.

APPLICABLE
SAFETY ANALYSES

Containment internal pressure is an initial condition used
in the DBA analyses to establish the maximum peak
containment internal pressure. The limiting DBAs considered
for determining the maximum containment internal pressure
(Pa) are the LOCA and MSLB. An MSLB at 3458 MWt power with
a single failure of one main steam isolation valve (MSIV) to
close results i"4highest calculated internal containment
pressure of 51.5 sig, which is below the internal
design pressureAp "f'60 psig. The postulated DBAs are also
analyzed assuming degraded containment Engineering Safety
Feature (ESF) systems (i.e., assuming the loss of one ESF
bus, or in the case of a LOCA, a failure of one diesel
generator to start, resulting in one train of the
Containment Spray System and one train of the Containment
Cooling System being rendered inoperable). The ESF bus
single failure is more limiting for the LOCA event but not
for the MSLB event. It is the maximum containment pressure
that is used to ensure that the licensing basis dose
limitations are met (Reference 1).

The initial pressure condition used in the containment
analysis was the LCO limit of 1.5 psig plus 0.6 psig
effective instrumentation total loop uncertainty. This
resue~ in a maximum peak pressure from an MSLB of

Sig.

(continued)
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Containment Air Temperature
B 3.6.5

BASES (continued)

APPLICABLE initial pre-accident temperature inside containment was
SAFETY ANALYSES assumed to be 120'F (Ref. 1).

(continued)
The initial containment average air temperature condition of

1 Fre m

0 80"F, with T s6con duration for thecontainment
temperature exceedinq 300'F. NUREG-0712 (NRC Safety
Evaluation~ Report for. SONGS,2~&3, SER Supplement 2,,S~ectIi on
6.2.1 ýdocimerits the, a~pproval of~ amaximum containment

temp e ra t'u re ýo 405 . 6 F,,, ,W t h'a 8 ~~od duain foir ~the

ave g al pe a ur 1 1 o 1 ensures that, in the
event of an accident, the temperature of the containment
steel liner and concrete structure do not exceed the maximum
design temperature of 300'F for containment. The
consequence of exceeding this design temperature may be the
potential for degradation of the containment structure under
accident loads.

Containment average air temperature satisfies Criterion 2 of
the NRC Policy Statement.

LCO During a DBA, with an initial containment average air
temperature less than or equal to the LCO temperature limit,
the resultant accident temperature profile assures that the
containment structural temperature is maintained below its
design temperature and that required safety related
equipment will continue to perform its function.

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of
radioactive material to containment. In MODES 5 and 6, the
probability and consequences of these events are reduced due
to the pressure and temperature limitations of these MODES.
Therefore, maintaining containment average air temperature
within the limit is not required in MODE 5 or 6.

ACTIONS A.1

When containment average air temperature is not within the
limit of the LCO, it must be restored to within limit within
8 hours. This Required Action is necessary to return
operation to within the bounds of the containment analysis.
The 8 hour Completion Time is acceptable considering the
sensitivity of the analysis to variations in this parameter
and provides sufficient time to correct minor prob ems.

(continued)
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Containment Spray and Cooling Systems
B 3.6.6.1

BASES (continued)

BACKGROUND Containment Spray System (continued)

operator in accordance with the emergency operating
procedures.

Containment Coolinq System

Two trains of containment cooling, each of sufficient
capacity to supply 50% of the design cooling requirement,
are provided. Two trains with two fan units each are
supplied with cooling water from the Component Cooling Water
System. All four fans are required to furnish the design
cooling capacity. Air is drawn into the coolers through the
fans and discharged to the steam generator compartments and
pressurizer compartment.

In post accident operation following a containment cooling
actuation signal ( CAS), all four Containment Cooling System
fans are designed to start automatically. Cooling is from
the Component Cooling Water (CCW) System. The temperatureof the CCW System water is an important factor in the heat
removal capability of the fan units.

APPLICABLE
SAFETY ANALYSES

The Containment Spray System and Containment Cooling System
limit the tem perature and pressure that could be experienced
following a DBA. The limiting DBAs considered relative to
containment temperature and pressure are the loss of coolant
accident (LOCA) and the main steam line break (MSLB). The
DBA LOCA and MSLB are analyzed using computer codes designed
to predict the resultant containment pressure and
temperature transients. No DBAs are assumed to occur
simultaneously or consecutively. The postulated DBAs are
analyzed with regard to various single active failures of
containment ESF systems, including the loss of one ESF bus,
resulting in one train of the containment spray system and
one train of the Containment Cooling System being rendered
inoperable.

The analysis and evaluation show that under the worst case
P ario, the highest peak containment pressure is &6-
51. psig (experienced during an MSLB with a single active
ailre of one main steam isolation valve (MSIV) to close).

The d analysis shows t c

(continued)
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Prestressed Concrete Containment
Tendon Surveillance Program

LCS 3.6.100

LCS 3.6.100 Prestressed Concrete Containment Tendon Surveillance Program

BASES

This limitation ensures that the structural integrity of the Containment will
be maintained comparable to the original design standards for the life of the
facility. Structural integrity is required nsure that the Containment
will withstand the maximum pressure of 5-6-5•:5i5 psig in the event of a steam
line break accident. The measurement of Co• inment tendon lift off force,
the tensile tests of the tendon wires or strands, the visual examination of
tendons, anchorages and exposed interior and exterior surfaces of the
Containment, the chemical and visual examination of the sheathing filler
grease, and the Type A leakage tests are sufficient to demonstrate this
capability.

Containment structural integrity is demonstrated in accordance with the ISI
program.
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Procedures, Programs, and Manuals
5.5

5.5 Procedures, Programs, and Manual-s (continued)

5.5.2.15 Containment Leakage Rate Testing Program

A program shall be established to implement the leakage rate testing
of the containment as required by 10 CFR 50.54(o) and 10 CFR 50,
Appendix J, Option B, as modified by approved exemptions. This
program shall be in accordance with the guidelines contained in
Regulatory Guide 1.163, "Performance-Based Containment Leak-Test
Program," dated September 1995 as modified by the following
exception:

NEI 94-01'- 1995, Section 9.2.3: The first Type A Test
performed after the September 10, 1995 Type A Test shall be
performed prior to startup from the Unit 3 Cycle 16
refueling outage, which is scheduled to commence in the fall
of 2010 and to end in the first quarter of 2011. SONGS Unit
3 shall not operate past September 9, 2011 until the Type A
Test is satisfactorily completed.

The calculated peak containment internal pressure related to the
design basis loss-of-coolant accident, Pa, is 48.0 psig (Pa will
conservatively be assumed to be equal to the calculated peak
containment internal pressure for the design basis Main Steam Line
Break (51.5 psig) for the purpose of containment testing in
accordance with this Technical Specification).

The maximum allowable containment leakage rate, La, at Pa, shall be
0.10% of containment air weight per day.

Leakage rate acceptance criteria are:

a. The Containment overall leakage rate acceptance criterion is
1.0 La. During the first unit startup following testing

in accordance with this program, the leakage rate acceptance
criteria are • 0.60 La for the Type B and Type C tests and

0.75 La for the Type A tests;

b. Air lock testing acceptance criteria are:

1) Overall air lock leakage rate is • 0.05 La when tested
at > Pa_

2) For each door, the leakage rate is • 0.01 La when
pressurized to Ž 9.0 psig.

(continued)
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