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102-06100-DCM/GAM
December 07, 2009

ATTN: Document Control Desk
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

Dear Sirs:

Subject: Palo Verde Nuclear Generating Station (PVNGS)
Units 1, 2, and 3
Docket Nos. STN 50-528, 50-529 and 50-530
Annual Update to the PVNGS License Renewal Application, and
License Renewal Application Amendment No. 3

By letter no. 102-05937, dated December 11, 2008, as supplemented by letter no.
102-05989, dated April 14, 2009, Arizona Public Service Company (APS) submitted a
license renewal application (LRA) for PVNGS Units 1, 2, and 3. As required by
10 CFR 54.21(b),-each year following submittal of the license renewal application, an
amendment to the renewal application must be submitted that identifies any change to
the current licensing basis (CLB) of the facility that materially affects the contents of the
license renewal application (LRA), including the Final Safety Analysis Report (FSAR)
supplement.

Enclosure 1 identifies PVNGS LRA changes that are being made to (1) reflect CLB
changes, (2) update operating experience, (3) reflect completed enhancements/
commitments, and (4) incorporate improvements to the LRA. Enclosure 2 contains the
affected LRA pages with changes shown as electronic mark-ups (deletions crossed out
and insertions underlined). As a reviewer aid, all pages of the Appendix B aging
management program section are provided, including unchanged pages, when there is
a change on any of the pages in that section.

Two new commitments and changes to seven existing commitments are contained in
the changes to LRA Table A4-1 in Enclosure 2.

Should you need further information regarding this Submittal, please contact Russell A.
Stroud, Licensing Section Leader, at (623) 393-5111.

A member of the STARS (Strategic Teaming and Resource Sharing) Alliance

Callaway . Comanche Peak - Diablo Canyon - Palo Verde - San Onofre * South Texas - Wolf Creek



ATTN: Document Control Desk
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Annual Update to the PVNGS License Renewal Application, and License Renewal
Application Amendment No. 3
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I declare under penalty of perjury that the foregoing is true and correct.

Executed on '7 9
.(d'ate)

Sincerely,

e,~ rW,-'

DCM/RAS/GAM

Enclosures: 1. Description of Changes for Palo Verde Nuclear Generating Station
License Renewal Application Amendment No. 3

2. Palo Verde Nuclear Generating Station License Renewal
Application Amendment No. 3

cc: E. E. Collins Jr.
J. R. Hall
R. I. Treadway
L. M. Regner

NRC Region IV Regional Administrator
NRC NRR Project Manager
NRC Senior Resident Inspector for PVNGS
NRC License Renewal Project Manager
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Enclosure 1
Description of Changes for PVNGS

LRA Amendment No. 3

Changes Related to Aging Management Programs (AMPs)

AMP XI.M1 (B2.1.1) ASME Section XI Inservice Inspection, Subsections IWB, IWC,

and IWD

Affected LRA Section

B2.1.1, "ASME Section XI Inservice Inspection, Subsections IWB, IWC, and IWD"

Reason for Change

Update operating experience (OE).

AMP XI.M2 (B2.1.2) Water Chemistry

Affected LRA Sections

A1.2, "Water Chemistry"
B2.1.2, '"Water Chemistry"

Reason for Chanqe

Update OE and EPRI guideline revision references.

AMP XI.MIO (B2.1.4) Boric Acid Corrosion

Affected LRA Sections

A1.4, "Boric Acid Corrosion"
B2.1.4," Boric Acid Corrosion"

Reason for Change

Update program description to include a direct reference to the two nickel alloy
AMPs instead of Regulatory Issue Summary (RIS) 2003-13.
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Enclosure 1
Description of Changes for PVNGS

LRA Amendment No. 3

AMP XIM11A (B2.1.5) Nickel-Alloy Penetration Nozzles Welded to the Upper
Reactor Vessel Closure Heads of Pressurized Water Reactors

Affected LRA Section

B2.1.5, "Nickel-Alloy Penetration Nozzles Welded to the Upper Reactor Vessel
Closure Heads of Pressurized Water Reactors"

Reason for Change

Update OE to reflect the new reactor vessel head installed in Unit 2 containing
Alloy 690 components, and add a commitment to replace the Unit 1 and Unit 3
heads.

AMP XIM17 (B2.1.6) Flow-Accelerated Corrosion

Affected LRA Sections

A1.6, "Flow-Accelerated Corrosion"
Table A4-1, Item 8, "License Renewal Commitments"
B2.1.6, "Flow-Accelerated Corrosion"

Reason for Change

Delete the enhancement referring to chromium content of replacement piping.
NUREG-1 801 recommends replacing piping with flow-accelerated corrosion
(FAC)-resistant piping. The PVNGS FAC program has a provision that
replacement piping should be FAC-resistant. The deleted enhancement was to
strengthen the requirement for obtaining material certification for the chromium
content in the piping. This was a level of detail not necessary for the LRA.

Update OE.

AMP XI.M19 (B2.1.8) Steam Generator Tube Integrity

Affected LRA Section

B2.1.8, "Steam Generator Tube Integrity"

Reason for Change

Update OE.
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Enclosure 1
Description of Changes for PVNGS

LRA Amendment No. 3

AMP XI.M20 (B2.1.9) Open-Cycle Cooling Water System

Affected LRA Sections

Al.9, "Open-Cycle Cooling Water System"
Table A4-1, Item 11, "License Renewal Commitments"
B2.1.9, "Open-Cycle Cooling Water System"

Reason for Change

Update to reflect procedure changes that addressed the enhancement regarding
the conduct of heat exchanger and piping inspections using NDE techniques.

AMP XI.M26 (B2.1.12) Fire Protection

Affected LRA Sections

Al. 12, "Fire Protection"
Table A4-1, Item 14, "License Renewal Commitments"
B2.1.12, "Fire Protection"

Reason for Change

Update to reflect (1) procedure changes that addressed the enhancement
regarding visual inspection of the fuel supply~line to detect degradation and (2)
Technical Requirements Manual changes related to the functional testing of
halon and CO 2 dampers.

AMP XI.M30 (B2.1.14) Fuel Oil Chemistry

Affected LRA Sections

Al.14, "Fuel Oil Chemistry"
Table A4-1, Item 16, "License Renewal Commitments"
B2.1.14, "Fuel Oil Chemistry"

Reason for Change

Clarify the station blackout generator (SBOG) fuel oil storage tanks include both
the fuel oil storage tank and the SBOG skid fuel tanks.
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Enclosure I
Description of Changes for PVNGS

LRA Amendment No. 3

AMP XI.M33 (B2.1.17) Selective Leaching of Materials

Affected LRA Sections

3.3.2.1.3, "Essential Cooling Water System"
Al. 17, "Selective Leaching of Materials"
Table A4-1, Item 19, "License Renewal Commitments"
B2, Table B2 List of Aging Management Programs
B2.1.17, "Selective Leaching of Materials"

Reason for Change

Remove reference to selective leaching as an applicable AMP from LRA Section
3.3.2.1.3, "Essential Cooling Water System," due to the heat exchanger tubes
being constructed of Admiralty Brass that are not susceptible to selective
leaching.

Update to reflect procedure changes that addressed the implementation of the
Selective Leaching of Materials program.

AMP XI.M34 (B2.1.18) Buried Piping and Tanks Inspection

Affected LRA Sections

3.3.2.1.25, "Service Gases (N2 and H2) System"
Table 3.3.2-25, "Auxiliary Systems - Summary of Aging Management Evaluation

- Service Gases (N2 and H2) System"
A1.18, "Buried Piping and Tanks Inspection"
B2.1.18, "Buried Piping and Tanks Inspection"

Reason for Change

Add piping segments for the condensate storage system and service gas system
to the scope of the buried piping and tanks inspection aging management
program. The buried piping segments of these systems were incorrectly
assessed to be routed through a tunnel, thus were not originally included in the
scope of this AMP.
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Enclosure 1
Description of Changes for PVNGS

LRA Amendment No. 3

AMP XIM35 (B2.1.19) One-time Inspection of ASME Code Class 1 Small-Bore
Piping

Affected LRA Sections

LRA Al.19, "One-Time Inspection of ASME Code Class 1 Small-Bore Piping"
Table A4-1, Item 21, "License Renewal Commitments"
B2, Table B2 List of Aging Management Programs
B2.1.19, "One-Time Inspection of ASME Code Class 1 Small-Bore Piping"

Reason for Change

Update to reflect that PVNGS no longer uses a Risk-Informed ISI program and is
therefore proposing a new program for a One-time Inspection of ASME Class I
small-bore piping.

Update OE.

AMP XI.M38 (B2.1.22) Inspection of Internal Surfaces in Miscellaneous Piping and

Ducting Components

Affected LRA Sections

B2.1.22, "Inspection of Internal Surfaces in Miscellaneous Piping and Ducting
Components"

Reason for Change

Revise program exception to include cracking of stainless steel and surface
examinations in addition to volumetric exams for cracking of stainless steel
components.

AMP XI.M39 (B2.1.23) Lubricating Oil Analysis

Affected LRA Sections

B2.1.23, "Lubricating Oil Analysis"

Reason for Change

Incorporate changes to clarify lubricating oil sampling methods and update OE.
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Enclosure 1
Description of Changes for PVNGS

LRA Amendment No. 3

AMP XI.E2 (B2.1.25) Electrical Cables and Connections Not Subject to 10 CFR
50.49 Environmental Qualification Requirements Used in Instrumentation Circuits

Affected LRA Sections

A1.25, "Electrical Cables and Connections Not Subject to 10 CFR 50.49
Environmental Qualification Requirements Used in Instrumentation
Circuits"

Table A4.1, Item 27, "License Renewal Commitments"
B2.1.25, "Electrical Cables and Connections Not Subject to 10 CFR 50.49

Environmental Qualification Requirements Used in Instrumentation
Circuits"

Reason for Change

Update to reflect procedure changes that addressed the enhancement
associated with plant loop calibration procedures, and clarify the remaining
enhancement for the evaluation of calibration results.

AMP XI.E3 (B2.1.26) Inaccessible Medium Voltage Cables Not Subject to 10 CFR

50.49 Environmental Qualification Requirements

Affected LRA Sections

B2.1.26, "Inaccessible Medium Voltage Cables Not Subject to 10 CFR 50.49
Environmental Qualification Requirements"

Reason for Change

Update OE.
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Enclosure 1
Description of Changes for PVNGS

LRA Amendment No. 3

AMP XI.E5 (B2.1.37) Fuse Holders

Affected LRA Sections

2.5.1.3, "Fuse Holders (not part of larger assembly)"
2.5.2, Table 2.5-1, "Electrical and I&C Component Groups Requiring Aging

Management Review"
3.6.1, "Introduction"
3.6.2.1.10, "Fuse Holders"

3.6.2, Table 3.6.1, "Summary of Aging Management Evaluations in Chapter VI of
NUREG-1801 for Electrical and Instrument and Controls"

3.6.2, Table 3.6.2-1 ,"Electrical and Instrument and Controls - Summary of Aging
Management Evaluation - Electrical Components"

A1.37, "Fuse Holders"
A4-1, Item 50 (new), "License Renewal Commitments"
B11.5, "Aging Management Programs"
B2, Table B2 List of Aging Management Programs
B2.1.37, "Fuse Holders"

Reason for Chanqe

Add a new aging management program for fuse holders because PVNGS has
identified two fuse boxes in each unit that are not located inside active devices.

Plant-Specific AMP (B2.1.34) Nickel Alloy Aging Management Program

Affected LRA Sections

A1.34, "Nickel Alloy Aging Management Program"
A4-1, Item 51 (new), "License Renewal Commitments"
B2.1.34, "Nickel Alloy Aging Management Program"

Reason for Chanqe

Update to include MRP-139, Revision 1 (EPRI Report 1015009 replaced
1010087).

Update to reflect the completion of Unit 3 weld overlays.

Update to reflect the installation of the new Unit 2 reactor vessel head, and add a
commitment to replace the Unit 1 and Unit 3 reactor vessel heads. All
components penetrating the new heads and welds, including the head vent, are
replaced with Alloy 690.
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Enclosure 1
Description of Changes for PVNGS

LRA Amendment No. 3

Changes to Time-Limited Aging Analyses

(Section 4.3) Metal Fatigue Analysis, Fatigue Aging Management Program

Affected LRA Section

4.3.1.4, "Present and Projected Status of Monitored Locations"
4.3.1.5, Table 4.3-3,"APS Fatigue Cycle Count Verification (Composite Worst-

Case Unit), and Projections," Item Nos. 19, 21, 32, and 33
4.3.2.13, "Absence of TLAAs in Evaluations of Effects of Vibration on the Unit 1

Train A Shutdown Cooling System Suction Line Fatigue Analysis, and
of Vibration Limits Established for its Isolation Valve Actuator"

Reason for Change

Update to reflect completion of a review of the Unit 3 plant transient data.

Revise Table 4.3-3 (Transients 19, 21, 32 and 33) to be consistent with the
projection methodology. A minor clarification was made to Section 4.3.2.13.

AMP X.M1 (B3.1) Metal Fatigue of Reactor Coolant Pressure Boundary

Affected LRA Sections

4.3.1.5, "Program Scope, Action Limits, and Corrective Actions"

B3.1, "Metal'Fatigue of Reactor Coolant Pressure Boundary"

Reason for Change

Revise Section 4.3.1.5, Corrective Action Limits and Corrective Actions, and
incorporate minor changes and clarification edits,
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ENCLOSURE 2

Palo Verde Nuclear Generating Station
License Renewal Application

Amendment No. 3



PVNGS LRA Amendment No. 3
Affected Pages

LRA Section AMP Page Nos.

2.5,1.3 XI.E5 2.5-2, 2A

2.5.2, Table 2.5-1 Xl.E5 2.5-6.

3.3.2.1.3 Xl.M33 3.3-7

3.3.2.1.25 XI.M34 3.3-29

3.3.2, Table 3.3.2- XI.M34 3.3-215
25

3.6.1 XI.E5 3.6-1

3.6.2.1.10 XI.E5 3.6-10A

3.6, Table 3.6.1 XI.E5 3.6-15, 17

3.6.2, Table 3.6.2-1 XL.E5 3.6-23

4.3.1.4 4.3-10Fatigue

4.3.1.5, Table 4.3-3 F a l 4.3-14,15, 21

4.3.1.5 X.M1 4.3-23

4.3.2.13 Metal 4.3-70
Fatigue

A1.2 XI.M2 A-2, 3

A1.4 XI.M1O A-3

A1.6 XI/M17 A-4

A1.9 XI.M20 A-6

A1.12 XI.M26 A-7

A1.14 XI.M30 A-8, 9

A1.17 XI.M33 A-10, 11

A1.18 XI.M34 A-11

.A1.19 XI.M35 A-11, 11A

A1.25 XI.E2 A-15

A1.34 Nickel Alloy A-1 9

A1.37 XI.E5 A-20

A4, Table A4-1 No.8 XI.M17 A-43

A4, Table A4-1 XI.M20 A-43
No.11

A4, Table A4-1 XLM26 A-44
No.14

A4, Table A4-1 XLM30 A-46
No.16

A4, Table A4-1 XLM33 A-48
No.19

LRA Section AMP Page Nos.

A4, Table A4-1 XI.M35 A-49
No.21

A4, Table A4-1 No. XLE2 A-5i
27

A4, Table A4-1 No. XIE5 A-59
50

A4, Table A4-1 No. Nickel Alloy A-59
51

81.5 XI.E5 B-5
B2 XI.E5, M33, B-9, 10

M35

B2.1.1 XI.M1 B-12, 13

B2.1.2 XI.M2 B-14,15,16,17

B2.1.4 XI.M.10 B-19, 20

B2.1.5 XI.M 11A B-21, 22, 23,
24

B2.1.6 XI.M17 B-25, 26

B2.1.8 XI.M18 B-30, 31, 32,
33

B2.1.9 XI.M20 B-34, 35, 36

B2.1.12 XI.M26 B-45, 46, 47

B2.1.14 XIM30 B-51,52

B2.1.17 XI.M33 B-58, 59

B2.1.18 XI.M34 B-60, 61

B2.1.19 XI.M35 B-62, 63

B2.1.22 XI.M38 B-67, 68

82.1.23 XI.M39 B-69, 70, 71

B2.1.25 XI.E2 B-74, 75

B2.1.26 XI.E3 B-76, 77

B-97, 98, 99,
100, 101,102,
103,104,105

B2.1.34 Nickel Alloy 106, 107,108,
109, 109A,

109B.

B2.1.37 XI.E5 B-113A, 113B

B-114, 115,
B3.1 X.M1 116,117,118,

119



Section 2.5
SCOPING AND SCREENING RESULTS

ELECTRICAL AND INSTRUMENTATION AND CONTROLS SYSTEMS

Bus Insulation and insulators

* Penetrations Electrical

• Switchyard Bus and Connections

• Terminal Block

* Transmission Conductors and Connections

Electrical equipment subject to 10 CFR 50.49 environmental qualification
(EQ) requirements

* Grounding conductors

• Cable Tie Wraps

License renewal drawing (LR-PVGS-ELEC-E-MAA-001) was created based on the
electrical one-line diagram.

2.5.1 Electrical Component Groups

2.5.1.1 Connections (metallic parts)

The cable connections component type includes the metallic portions of cable
connections that are located within passive and active equipment.

The function of the cable connections (metallic parts) is to electrically connect specified
sections of an electrical circuit to deliver voltage, current or signals.

2.5.1.2 Connectors

The connector component type includes the connector contacts for electrical connectors
exposed to borated water leakage. The function of the connectors is to electrically
connect specified sections of an electrical circuit to deliver voltage, current or signals.

2.5.1.3 Fuse Holders (not part of larger assembly)

All fu,• holedr;, including thoso iRntll4d for oloctrcal p•o8nratio Pr•9t8tior are paFt Of
larg.r assemblies and are managed as part of the actiVe ... p...... The fuse holder
type includes both the insulation and metallic clamp of in-scope fuse holders that are not
part of larger assemblies (active equipment).

The function of the fuse holder insulation is to electrically insulate sections of an
electrical circuit from adbacent circuits and enclosures. The fuse holder insulating
material of in-scope fuse holders that are not part of a larger assembly is addressed with
insulated cables and connections.

The function of the fuse holder metallic clamp is to maintain electrical continuity between
specified sections of an electrical circuit to deliver voltage, current, or signals.

Palo Verde Nuclear Generating Station Page 2.5-2
License Renewal Application
Amendment 3



Section 2.5
SCOPING AND SCREENING RESULTS

ELECTRICAL AND INSTRUMENTATION AND CONTROLS SYSTEMS

2.5.1.4 High Voltage Insulators

The high voltage insulators within the scope of license renewal are those associated with
the power feeds from the switchyard to the plant that are used to connect the plant to the
offsite power. These power feeds are required for the restoration of offsite power to meet
the station blackout requirements.

Palo Verde Nuclear Generating Station Page 2.5-2A
License Renewal Application
Amendment 3



Section 2.5
SCOPING AND SCREENING RESULTS

ELECTRICAL AND INSTRUMENTATION AND CONTROLS SYSTEMS

Table 2.5-1 Electrical and /&C Component Grouos Requiring Aging Management Review

Component Type. ntended Function
Cable Connections (Metallic Parts) Electrical Continuity

Connector Electrical Continuity

High Voltage Insulator Insulate (Electrical)
Non-S/R Structural Support
Electrical Continuity

In s u la te d C a b le a n d C o n n e ctio n s Insulatea (Electrical)
Insulate (Electrical)

Metal Enclosed Bus (Bus/Connections) Electrical Continuity

Metal Enclosed Bus (Enclosure) Expansion/Separation
Non-S/R Structural Support

Metal Enclosed Bus (Insulation/Insulators) Insulate (Electrical)

Penetrations Electrical Electrical Continuity
Insulate (Electrical)

Switchyard Bus and Connections Electrical Continuity

Terminal Block Insulate (Electrical)

Transmission Conductors and Connections Electrical Continuity

Fuse-Holders (Not part of a largqer assembly) Electrical Continuityt aInsulate (Electrical)

Palo Verde Nuclear Generating Station
License Renewal Application
Amendment 3
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Section 3.3
AGING MANAGEMENT OF AUXILIARY SYSTEMS

* External Surfaces Monitoring Program (B2.1.20)

* Inspection Of Internal Surfaces In Miscellaneous Piping And Ducting
Components (B2.1.22)

* One-Time Inspection (B2.1.16)

* Open-Cycle Cooling Water System (B2.1.9)

SS•ooctivo Leaching of Materials (B2.1 174

* Water Chemistry (B2.1.2)

3.3.2.1.4 Essential Chilled Water System

Materials

The materials of construction for the essential chilled water system component types are:

• Carbon Steel

* Cast Iron

" Copper Alloy

" Copper Alloy (Zinc >15%)

• Glass

* Nickel Alloys

" Stainless Steel

Environment

The essential chilled water system components are exposed to the following environments:

* Closed-Cycle Cooling Water

" Demineralized Water

" Dry Gas

* Lubricating Oil

* Plant Indoor Air

* Wetted Gas

Aging Effects Requiring Management

The following essential chilled water system aging effects require management:

" Loss of material

* Loss of preload
Palo Verde Nuclear Generating Station Page 3.3-7
License Renewal Application
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Section 3.3
AGING MANAGEMENT OF AUXILIARY SYSTEMS

* Fuel Oil Chemistry (B2.1.14)

* One-Time Inspection (B2.1.16)

3.3.2.1.25 Service Gases (N2 and H2) System

Materials

The material of construction for the service gases (N2 and H2) systems component
types is:

* Carbon Steel

* Stainless Steel

Environment

The service gases (N2 and H2) systems component types are exposed to the following
environments:

* Buried

* Dry Gas

* Plant Indoor Air

Aging Effects Requiring Management

The following service gases (N2 and H2) system aging effect requires management:

" Loss of material

* Loss of preload

Aging Management Programs

The following aging management program manages the aging effects for the service
gases (N2 and H2) systems component types:

* Bolting Integrity (B2.1.7)

• Buried Piping and Tanks Inspection (B2.1.18)

* External Surfaces Monitoring Program (B2.1.20)

3.3.2.1.26 Gaseous Radwaste System

Materials

The materials of construction for the gaseous radwaste system component types are:

* Carbon Steel

" Glass

* Stainless Steel

Palo Verde Nuclear Generating Station Page 3.3-29
License Renewal Application
Amendment 3



Section 3.3
AGING MANAGEMENT OF AUXILIARY SYSTEMS

Table 3.3.2-25Auxiliary S ystems - Summary of Aging Management Evaluation - Service Gases 'N2 and H2) System (Continued)
Cb omponent 1 Intended I Material ,,,c;EnvirOnrment Aging Effect,, .Aging Management NUREG- TableAI Item Notes,

Type Funrcti~oni Requirg Prga g 1801 Vol.
____-_.-__ _"___________ •,• • Management' '2 It'Item .r _____

IValve PB Stainless Dry Gas (Int) None None VII.J-18 3.3.1.98 A
___ _ Steel I

Valve PB Stainless Plant Indoor Air None None VII.J-15 3.3.1.94 A
Steel (Ext) .............

PB Carbon Steel Buried (Ext) Loss of material Buried Piping and Tanks VII.G-25 3.3.1.19 B
Inspection (B2.1.18)

Notes for Table 3.3.2-25:

Standard Notes:
A Consistent with NUREG-1801 item for component, material, environment, and aging effect. AMP is consistent with NUREG-1801 AMP.
B Consistent with NUREG-1801 item for component, material, environment, and aging effect. AMP takes some exceptions to NUREG-1801

AMP.

Plant Specific Notes:
None

Palo Verde Nuclear Generating Station
License Renewal Application
Amendment 3
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Section 3.6
AGING MANAGEMENT OF ELECTRICAL AND

INSTRUMENTATION AND CONTROLS

3.6 AGING MANAGEMENT OF ELECTRICAL AND

INSTRUMENTATION AND CONTROLS

3.6.1 Introduction

Section 3.6 provides the results of the aging management reviews for those component
types identified in Section 2.5, Scoping and Screening Results - Electrical and Instrument
and Control Systems, subject to aging management review. The electrical component
types subject to aging management review are discussed in the following sections:

* Connections (metallic parts) (Section 2.5.1.1)

" Connector (Section 2.5.1.2)

" Fuse Holders (Not part of a larqer assembly) (Section 2.5.1.3)

" High Voltage Insulators (Section 2.5.1.4)

* Insulated Cable and Connections (Section 2.5.1.5) (includes the following):

" Electrical cables and connections not subject to 10 CFR 50.49 EQ
requirements

o Electrical cables and connections used in instrumentation circuits not
subject to 10 CFR 50.49 EQ requirements that are sensitive to reduction
in conductor insulation resistance

o Inaccessible Medium-Voltage Electrical Cables not subject to 10 CFR
50.49 EQ requirements

* Metal Enclosed Bus (Section 2.5.1.6) (includes the following):

o Bus bar and connections

o Bus enclosure

o Bus Insulation and insulators

• Penetrations Electrical (Section 2.5.1.7)

* Switchyard Bus and Connections (Section 2.5.1.8)

* Terminal Block (Section 2.5.1.9)

" Transmission Conductors and Connections (Section 2.5.1.10)

Table 3.6.1, Summary of Aging Management Evaluations in Chapter VI of NUREG-1801 for
Electrical Components, provides the summary of the programs evaluated in NUREG-1 801
that are applicable to component types in this Section. Table 3.6.1 uses the format of Table
1 described in Section 3.0.

Palo Verde Nuclear Generating Station Page 3.6-1
License Renewal Application
Amendment 3



Section 3.6
AGING MANAGEMENT OF ELECTRICAL AND

INSTRUMETATION AND CONTROLS

3.6.2.1.10 Fuse Holders

Materials

The materials of construction for fuse holders are:

* Copper Alloy

* Various Insulation Materials (Electrical)

Environment

Fuse holders are exposed to the following environment

* Plant Indoor Air

Aging Effects Requiring Management

The followinq fuse holder aging effects require management:

0 Fatigue

Aging Management Programs

The following aging management Program manages the aging effects for the fuse holders.

0 Fuse Holders (B2.1.37)

Palo Verde Nuclear Generating Station
License Renewal Application
Amendment 3
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Section 3.6
AGING MANAGEMENT OF ELECTRICAL AND

INSTRUMENTATION AND CONTROLS

Table 3.6.1 Summary of Aging Management Evaluations in Chapter VI of NUREG-1801 for Electrical Components (Continued)

Iti .'o' etType: ýAging Efcl hair: A ,gin g anagpment Furithe~r Discussion
Itmem CoronngrEaetm Evaluation

Numbr MchaismRecommended,

3.6.1.04

3.6.1.05

3.6.1.06

Conductor insulation
for inaccessible
medium voltage (2 kV
to 35 kV) cables (e.g.,
installed in conduit or
direct buried) not
subject to 10 CFR
50.49 EQ requirements
Connector contacts for
electrical connectors
exposed to borated
water leakage
Fuse Holders (Not Part
of a Larger Assembly):
Fuse holders - metallic
clamp

Localized damage and
breakdown of insulation
leading to electrical failure due
to moisture intrusion, water
trees

Corrosion of connector contact
surfaces due to intrusion of
borated water

Fatigue due to ohmic heating,
thermal cycling, electrical
transients, frequent
manipulation, vibration,
chemical contamination,
corrosion, and oxidation

Inaccessible Medium Voltage
Cables Not Subject To 10
CFR 50.49 EQ Requirements
(B2.1.26)

No Consistent with NUREG-
1801.

Boric Acid Corrosion (B2.1.4) No

Fuse Holders (B2.-1.37) No

Consistent with NUREG-
1801.

Not÷ applicablc. All fuco•

hhlrdrs inGIlding the fu ,os6
n stallod for electrical
pcetReationR protection a;ro

the applicable NRG10
"Res Wore not wced.
Consistent with NUREG-
1801.

3.6.1.07 Metal enclosed bus -

Bus/connections
Loosening of bolted
connections due to thermal
cycling and ohmic heating

Metal Enclosed Bus
(B2.1.36)

INo Consistent with NUREG-
1801.
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Section 3.6
AGING MANAGEMENT OF ELECTRICAL AND

INSTRUMENTATION AND CONTROLS

Table 3.6.1 Summary of Aging Management Evaluations in Chapter VI of NUREG-1801 for Electrical Components (Continued)

Item Component T •pAging Effect /IMechaism Aging Management Further Discussion
Numbe Program. " .- Recommended ,,

3.6.1.12 Transmission Loss of material due to wind A plant-specific aging Yes Exception to NUREG-1801.
conductors and induced abrasion and fatigue, management program is to Aging effect in NUREG-1801
connections, Loss of conductor strength due be evaluated, for this material and
Switchyard bus and to corrosion, Increased environment combination is
connections resistance of connection due to not applicable.

oxidation or loss of preload See further evaluation in
Section 3.6.2.2.3.

3.6.1.13 Cable Connections- Loosening of bolted Electrical Cable Connections No Consistent with NUREG-
Metallic parts connections due to thermal Not Subject To 10 CFR 50.49 1801.

cycling, ohmic heating, Environmental Qualification
electrical transients, vibration, Requirements (B2.1.35)
chemical contamination,
corrosion, and oxidation

3.6.1.14 Fuse Holders (Not Part None None NA- No AEM or Net applicabl. All fuso
of a Larger Assembly) AMP holders including the fuses
Insulation material anstalled for oloctrical

Ponetration protection are
parFt f aregor a6s•mblios, so

the applicable NUREG 1801
lines wero not used.
Consistent with NUREG-

____ ___ ___ ___ ___ ___ __ _ ___ ___ ___ ___ ___ ___1801._

Palo Verde Nuclear Generating Station
License Renewal Application
Amendment 3

Page 3.6-17



Section 3.6
AGING MANAGEMENT OF ELECTRICAL AND

INSTRUMENTATION AND CONTROLS

Table 3.6.2-1 - Electrical and Instrument and Controls - Summary of Aging Management Evaluation - Electrical Components

.ýComponent `[htended-ý Material 'Environment f Aging Effect; Agin-gManagement :.NUREG-. Table,11 Item Notes,
Type -Function : .- I Requiring; Program,ý 1801 Vol.

- I____ - [ Management- 2 -tem ____

Transmission
Conductors
and
Connections
Fuse Holder

Fuse Holder

EC Aluminum
Conductor
Steel
Reinforced

Atmosphere/
Weather (Ext)

None
None

VI.A-16 3.6.1.12 1,2

-~ A- -A-

I.EC Copper Alloy Plant Indoor Air
(Ext)

Fati ue

None

Aqing Management
Program for Fuse

IHolders
None

VI.A-8 3.6.1.06

3.6.1.14IIN Various
Insulation
Material
(Electrical)

Plant Indoor Air
(Ext)

VI.A-7

A

-A-

Notes for Table 3.6.2-1:

Standard Notes:
A Consistent with NUREG-1801 item for component, material, environment, and aging effect. AMP is consistent with NUREG-1801 AMP.
C Component is different, but consistent with NUREG-1801 item for material, environment, and aging effect. AMP is consistent with

NUREG-1801 AMP.
E Consistent with NUREG-1801 for material, environment, and aging effect, but a different aging management program is credited or

NUREG-1801 identifies a plant-specific aging management program.
I Aging effect in NUREG-1801 for this component, material and environment combination is not applicable.
J Neither the component nor the material and environment combination is evaluated in NUREG-1801.
Plant Specific Notes:
1 See further evaluation 3.6.2.2.2
2 See further evaluation 3.6.2.2.3
3- PVNGS will use the Metal Enclosed Bus program (B2.1.36) to manage the aging effects for all metal enclosed bus components.
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Section 4
TIME-LIMITED AGING ANALYSES

1995 revision of the cycle count procedure, transients were recorded on a case-by-case
basis and were added to the 25% accumulation assumed in 1995.

APS Fatigue Cycle Count Verification

The goal of the APS fatigue cycle count verification was to reduce the uncertainty created by
the 25% accumulation assumed in 1995.

Scope

Transients adding significant fatigue to components were included in the APS transient
recount. Transients not contributing significantly to fatigue were not included in the APS
transient recount. The transients not included in the recount are retained in the composite
worst-case unit accumulation, including the 25% accumulation assumed in 1995.

Recount Method

Unit 1 was the prototype Combustion Engineering System 80 plant. Due to a lack of
operating experience, early Unit 1 operation included tests and events that did not generally
occur as frequently in subsequent units. A cycle count record from Unit 1 should therefore
be a conservative estimate for Unit 2 and Unit 3. However, Unit 1 had a 460-day outage,
with Unit 2 running, but during which Unit 2 experienced many startup-shutdown transients.
Therefore, APS has created a composite worst-case (composite-unit) envelope including
only the highest accumulation of each transient experienced among the three units
from 1985 through 2005.

APS performed a best effort retrieval of the transient count data recorded from 1985
through 1995 (the "APS transient recount"). Sources for this effort included
(1) NRC Information Reports for all three units, (2) Unit 1 control room logs from 1985
through 1995, (3) Unit 2 control room logs from 1986 through 1995, (4) Unit 3 control room
logs from 1987 through 1995, and (4_5) interviews with plant personnel (fer Unit 1 o1 y). The
result of this data retrieval is the "worst-case APS transient recount from 1985 through
1995." Unit 3 •o.-ntrol rm log data wa, not roVioWed. Unit 3 did not oxpeioenco the ea•ly
operation comnplications of Un~it 1 and 2, therefoem the Un~it 1 and 2 com;posite Worst caso
transiont recoun~t (including Un~it 3 NRC Informnation Roport data) is eXpoctod to bound tho
transients oXperiencod by Unit -3.

The 25% accumulation assumed in 1995 was subtracted from the totals recorded through
2005 in the cycle count procedure to obtain the accumulation from 1996 through 2005 for
each transient. This accumulation from 1996 through 2005 was then added to the
worst-case APS transient recount from 1985 through 1995 to obtain the composite
worst-case unit accumulation of cycles from 1985 to 2005, for each transient.

Transient Projections

A yearly accumulation rate must be calculated in order to accurately project transient
accumulation through the period of extended operation. The yearly accumulation rate was
calculated by dividing the composite-unit accumulation from 1985 through 2005 by the least
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Section 4
TIME-LIMITED AGING ANALYSES

Table 4.3-3 - APS Fatigue Cycle Count Verification (Composite Worst-Case Unit), and Projections(1, 2)

f Transien tý3 )Tra nsi ent
Liriting Fatigue Management~

LNuimiting Program Transient Cycle Worst-Case Composite

Numbe Count Prressure

of CnfAPS Worst-Case Accumulation 4Projected Projected
EventsV Te
(Table Worst-Case Recount Accumulation per year)

(t19tStndb995)N NR3 40 4er~~60ya

4.3-2) 25% (1985-2005) (1985-1995) 5142 6871015 54
Asue(8)~ Incl.25%

Assumed
18. Safety Injection (18)

Check ValveTestdow ) 160 NR NR 0 0 1) 1 1
19. High Pressure

Safety Injection 40 NR NR 4-0 3144,Io (8_
Header Check 511

ValveTest _____ ______

20. Turbine Roll Test (18)
at Hot Standby 1 RN

21. Auxiliary Spray 500 NR NR N4G63 63142 6,987.88"-" 24-5315 35-2 473
Duing Cooldown _ I __

22. Initiation of Load
Shutdown Cooling 50 12 14 13 14 8.2 32 4

5se PEvewntsr
23. RCP Coastdown at 10 NR NR NC NC 0.14() 4 6

100% Power ____

24. Reactor Tri 50 13 19 28 34 1.89 76(16) 114(16)
25. Loss of Reactor 40 10 12 2 4 0.22 9 14

Coolant Flow ____

26. Loss of Load
(Load Reduction40111114.732716
from 100 to4011111407324(6
15% Power)__ _ _ __ _ _ _ __ _ _ _ __ _ _ _ __ _ _ _ _ __ _ _ _ _ _ _ _ _ _
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Section 4
TIME-LIMITED AGING ANALYSES

Table 4.3-3 - APS Fatigue Cycle Count Verification (Composite Worst-Case Unit), and Projections(1' 2)

Fatigue Management
Limting 1Program Transient Cycle Worst-Case Composite
Number Count Proceddure APS Wort-;ase Accuulati ' j rojected

. 1 (73S -9Rc02) Uni Rate oto t
Events() ) 7
(Table. (985-195 Worst-Case Recount Accumulation. -(per year) 40,yearsi 6 ) 60 years•7 i(T bl, (1985--1 s)5)9955- 005) . I '; ". , . 1 1
4.3-2) 25% (1985-2005) (1985-1995) (1985;2005)(4) ,

Asmd( 8 ) IncL. 25%_
Assumned

27. Operational Basis 200 NR 0 NC 000) (18) 20(20) 20(20)

Earthquake
28. Inadvertent 40 10 11 5 6 0.33 14 20

CEA Drop
29. Inadvertent29. Inadraent 40 10 11 0 1 0.06 3 4CEA Wrthdrawal

30. Loss of 200 25 27 5 7 0.39 16 24
Charging

31.LossofLetdown 300 210 213 17 20 1.11 45 67
and Recovery

32. Extended Loss 800 N(R 2" 240 6426' 34 NQ 2-34 64'2-3.003.56 & 143 7W 214

of Letdown
33. Depressurization

by Spurious
Actuation of
Pressurizer Spray 40 10 11 01 41-2 0906 0.11 35 47
Control Valve at
100% Power (Main
& Aux. Spray)

34. Partial Loss of
Condenser 40 10 11 NC 11(14) 0.61 25 37
Cooling at
100% Power

Palo Verde Nuclear Generating Station
License Renewal Application
Amendment 3

Page 4.3-15



Section 4
TIME-LIMITED AGING ANALYSES

'0 Transient was counted by the cycle count procedure since initial plant startup, therefore no cycles were assumed. The "Composite Worst-

Case Unit Accumulation" is the same as the "(1985-2005)" procedure count.
11 Transients not recorded in the 73ST-9RC02 procedure are marked as "NR."
12 Transients 5 and 6 were not counted separately in thecycle count procedure; only 10% power increases were recorded in the procedure.

Due to an incomplete transient description, the procedure only included power changes between 90% and 100% power.
13 Transient was not separately counted in the cycle count procedure, therefore the "Accumulation Rate" was calculated by taking the

APS recount number and dividing by the least number of years in operation up to 1995 (Unit 3 operating period of 8 years) to determine the worst-
case number of events experienced per year. The "Composite Worst-Case Unit Accumulation" was calculated by multiplying the calculated
"Accumulation Rate" by 10 years (1995 to 2005) and adding the result to the APS recount.
14 Transient event does not contribute significantly to fatigue and is not counted by the Fatigue Management Program. The "Composite
Worst-Case Unit Accumulation" includes the 25% accumulation assumed in 1995.
15 The "Composite Worst-Case Unit Accumulation" for Transient 16, "Unbolting/Bolting of RC Pump Casing Studs," is a conservative estimate
for a worst-case stud, extracted by review of maintenance work orders, for the APS fatigue cycle count verification.
16 The APS fatigue cycle count verification resulted in higher than expected projected values for T-transients 16, 17, 24, 26, 36, 40, and 50. These
transients will require re-evaluation or other corrective actions when action limits are reached.
17 Transient 18, "Safety Injection Check Valve Test' is not counted specifically because the check valve test is performed during a stage of
startup at normal heatup pressure and temperature, resulting in no significant fatigue accumulation.18 Transient is not expected to occur; therefore no "Accumulation Rate" value calculated for this transient. However, at least one occurrence was

assumed to occur during the period of extended operation.
'9 Transient has no to-date accumulation through 2005. The "Accumulation Rate" was determined by dividing the design basis number of
transient events by 40 years and multiplying the result by the percentage of years left in the design basis (22140).
20 One Operational Basis Earthquake is equal to 20 transient cycles.
21 UFSAR numbers of 5 events from 100% power; 40 events from an unspecified power level.

22 Transient 39, "Seismic Event up to and including One-Half of the Safe Shutdown Earthquake, at 100% Power" is not counted specifically
because it is included in the count for transient 27, "Operating Basis Earthquake."
23 Transient 42, "Loss of Feedwater Flow (to S/G)" is not counted specifically because it is included in the counts for transients 47, 48, and 49.24 Transient 53, "Inadvertent Closure of all MFIVs at 100% Power" is not counted specifically because it is a duplicate of transient 49, "MFIV

Closures due to Loss of Air at 100% Power".
25 Transients 60 and 61, "LPSI and HPSI Pump Tests" are not listed as Licensing and Design Basis Transients. These are quarterly tests that
add significant fatigue to the pumps and components upstream of the isolation valves.
26 Transient 32, "Extended Loss of Letdown" was added to the 73ST-9RC02 procedure in 1998. At that point, 200 cycles were assumed for Unit 3
only (25% of design), and 0 cycles for Units 1 and 2. The actual data recorded from 1995-2005 include 64 cycles of this transient for Unit 1,
0 cycles for Unit 2, and 2 cycles for Unit 3. The 73ST-9RC02 Worst-Case (1985-2005) column igqnores the 200 assumed for Unit 3. The Worst-
Case Composite Unit Accumulation for Transient 32, "Extended Loss of Letdown," is the 64 counted cycles from the Unit 1 surveillance data.
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Section 4
TIME-LIMITED AGING ANALYSES

transient event cycles that have significant fatigue effects will be counted and tracked to
ensure that the numbers of transient events assumed by the design basis calculations will
not be exceeded. This "global" coverage will therefore suffice to demonstrate design basis
compliance. See Table 4.3-3 for the list of tracked transients.

Corrective Action Limits and Corrective Actions

The PVNGS fatigue management program currently incorporates action limits that provide
for evaluation of fatigue usage and cycle count tracking of critical thermal and pressure
transients to verify that the ASME Code CUF limit of 1.0 and other CUPF-design limits will not
be exceeded. The program requires this evaluation at least once per fuel cycle. Action
limits are based on a fixed percentage of allowed cycles for components monitored by a
maximum number of defined transients, whilo compon.ntS whose CUF is mon.itored ha.e
specifi• CUF values for action limits. The current action limits are established to prevent
exceeding the maximum number of allowed cycles or a CUF of 1.0, as applicable, and
should provide at least one fuel cycle of warning.

The enhanced program specifies corrective actions to be implemented to ensure that

appropriate reevaluation or other corrective action is initiated if an action limit is reached.

Action Limit Margins

Corrective action limits must ensure that corrective actions are taken before the design limits
are exceeded. Corrective action limits must therefore ensure that appropriate reevaluation
or other corrective actions are initiated while sufficient margin remains to. allow at least one
occurrence of the worst case (highest fatigue usage per cycle) low probability transient that
is included in design specifications, without exceeding the code limit CUF of 1.0. For
NUREG/CR-6260 locations, CUF calculation will be done using the appropriate Fen
environmental factor.

Cycle Count Action Limits and Corrective Actions

For Cycle-Based Fatigue monitoring (CBF), action limits have been established based on
the design-specified number of cycles. Usage factors in locations monitored by this method
are most affected by transient events which are of low probability, and cycle counting of
these events is therefore sufficient to account for the fatigue accumulation in them.

Cycle Count Action Limit Margins: In order to assure sufficient margin to accommodate
occurrence of a low probability transient, corrective actions must be taken before the
remaining number of allowable occurrences for any specified transient, including the low-
probability, higher-usage-factor events, becomes- less than one. Other events counted by
cycle-based monitoring contribute less per event to usage factor, but occur more frequently.
To account for both cases, corrective actions are required when the cycle count for any of
the significant contributors to usage factor is projected to reach the action limit defined in the
program before the end of the next fuel cycle.
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Section 4
TIME-LIMITED AGING ANALYSES

principal concerns in the evaluation of this problem. These evaluations were therefore
examined to confirm that they include no TLAAs.

On March 18, 2006, PVNGS conducted a test to diagnose causes of high vibration in the
Unit 1 Train A SDC suction line. The Train A SDC suction line is connected to the Loop 1
hot leg. This test operated both Loop 1 reactor coolant pumps but only one Loop 2 pump.
This condition produced high Loop 1 flow, which caused briof oxcursions of an indications on
the SDC Train A vibration monitor beyond both the administrative and analytical limits. A
trip of a Loop 2 pump, under normal, four-pump operating conditions, could produce the
same flow conditions and the same elevated vibration levels in the SDC line; and at these
vibration levels, the time required for operator action to shut down the unit might
result in unacceptable fatigue usage and eventual failure of the piping or isolation valve
motor operator. Loop 1 was therefore restricted to single-pump operation, and the unit
was maintained in a shutdown condition for evaluation and correction of the vibration
condition.

The correction included moving the Unit 1 UV651 valve inboard, to increase the acoustic
response above the line and valve resonance. Unit 1 has since operated at 100 percent
power with acceptable vibration levels. APS has since moved the corresponding valves in
Units 2 and 3 to prevent similar problems.

Absence of TLAAs

The evaluation of affected piping, supports, and piping components determined that
maintaining vibration below the administrative limit would maintain alternating stresses
below the endurance limit at the most limiting location. The evaluation of the UV651 valve
actuator determined that maintaining vibration below the administrative limit would maintain
accelerations below the revised vibration limits established for the actuator for indefinite,
continuous operation. These evaluations are therefore not time-limited and are therefore
not TLAAs. The evaluations of the piping and valve operator for effects of having exceeded
the vibration administrative limit during the test determined that this single event did not
produce unacceptable damage. Since these evaluations did not qualify either piping or
valve for any similar excursions during the remaining life of the plant, these evaluations are
not time-limited and are therefore not TLAAs.
4.3.2.14 High Energy Line Break Postulation Based on Fatigue Cumulative Usage

Factor

Summary Description

Break locations are determined in accordance with Branch Technical Position MEB 3-1.
However, a leak-before-break analysis (LBB) eliminated the large breaks in the main reactor
coolant loops. See Section 4.3.2.15 below.

Palo Verde Nuclear Generating Station Page 4.3-70
License Renewal Application



Appendix A
Updated Final Safety Analysis Report Supplement

Al SUMMARY DESCRIPTIONS OF AGING MANAGEMENT
PROGRAMS

The integrated plant assessment and evaluation of time-limited aging analyses (TLAA)
identified existing and new aging management programs necessary to provide reasonable
assurance that components within the scope of License Renewal will continue to perform
their intended functions consistent with the current licensing basis (CLB) for the period of
extended operation. Sections Al and A2 describe the programs and their implementation
activities.

Three elements common to all aging management programs discussed in Sections Al and
A2 are corrective actions, confirmation process, and administrative controls. These
elements are included in the PVNGS Quality Assurance (QA) Program, which implements
the requirements of 10 CFR 50, Appendix B. The PVNGS Quality Assurance Program is
applicable to all safety-related and, after enhancement, will also be applicable to the
nonsafety-related systems, structures and components that are subject to aging
management review activities.

Procedures will be enhanced to include those nonsafety-related SSCs requiring aging
management within the scope of the PVNGS Quality Assurance Program to address the
elements of corrective actions, confirmation process, and administrative controls.

A1.1 ASME SECTION XI INSERVICE INSPECTION,
SUBSECTIONS IWB, IWC, AND IWD

ASME Section XI Inservice Inspection, Subsections IWB, IWC, and IWD program manages
cracking, loss of fracture toughness, and loss of material in Class 1, 2, and 3 piping and
components within the scope of license renewal. The program includes periodic visual,
surface, volumetric examinations and leakage tests of Class 1, 2 and 3 pressure-retaining
components, including welds, pump casings, valve bodies, integral attachments, and
pressure-retaining bolting. PVNGS inspections meet ASME Section Xl requirements. The
PVNGS third interval ISI Program is in accordance with 10 CFR 50.55a and ASME Section
XI, 2001 Edition, through 2003 Addenda. PVNGS will use the ASME Code Edition
consistent with the provisions of 10 CFR 50.55a during the period of extended operation.

A1.2 WATER CHEMISTRY
The Water Chemistry program includes maintenance of the chemical environment in the
reactor coolant system and related auxiliary systems containing troAtod boratod w;•tr and
includes maintenance of the chemical environment in the steam generator secondary side
and the secondary cycle systems to manage cracking, denting, hardening and loss of
strength, loss of material, reduction of heat transfer, and wall thinning in primary and
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secondary water systems. The Water Chemistry program is based upon the guidelines of
EPRI 1-002884 1014986, "PWR Primary Water Chemistry Guidelines", Volumes 1 and 2,
and EPRI 4-009224 1016555, "PWR Secondary Water Chemistry Guidelines".

The effectiveness of the program is verified under the One-Time Inspection program
(Al.16).

Prior to the period of extended operation, plant procedures will be enhanced to address
sampling of effluents from new secondary system cation resins for purgeable and non-
purgeable Organic Carbon.

A1.3 REACTOR HEAD CLOSURE STUDS

The Reactor Head .Closure Studs program manages reactor vessel stud, nut and washer
cracking and loss of material. The Reactor Head Closure Studs program includes periodic
visual, surface, and volumetric examinations of reactor vessel flange stud hole threads,
reactor head closure studs, nuts, and washers and performs visual inspection of the reactor
vessel flange closure during primary system leakage tests. The program implements
ASME Section XI code, Subsection IWB, 2001 Edition through the 2003 addenda.

A1.4 BORIC ACID CORROSION

The Boric Acid Corrosion program manages loss of material due to boric acid corrosion.
The program includes provisions to identify, inspect, examine and evaluate leakage, and
initiate corrective actions. The program relies in part on implementation of
recommendations of NRC Generic Letter 88-05, "Boric Acid Corrosion ofCarbon Steel
Reactor Pressure Boundary Components in PWR Plants". Additionally, the program
includes scheduled inspection of all plant borated water systems and examinations
conducted during ISI pressure tests performed in accordance with ASME Section XI
requirements. The prgram addr....s reGot operating o .pe.inc..noted in NRC,
Rogulator,' 16GuB SummFary 2003 13, "NRC Review of Respense.s to Bulletin 2002-04-,
Reactor- Pressuro Vessel Head Doegradation and Reactor- Coolant Prossuro Boundary
lnto grit' (which includoc NRC Bulletin 2002 01, 2002 02, and NRC Order FEA 03 009)an
NRC Bulletin 2003 02, "Leakage from Reactor- Pr~essur-6 Vessel LoweAr He6ard Penetrationsqr
and Reatetor Colant Pressur-e Bounda. y Intoe' gr; The Nickel-Alloy Penetration Nozzles
Welded to the Upper Reactor Vessel Closure Heads of Pressurized Water Reactors
program (Al.5) and the Nickel Alloy Aging Management Program (Al.34) as well as the
Boric Acid Corrosion control program, implement reactor coolant pressure boundary
inspections of reactor coolant pressure boundary components to identify degradation that
would impact the reactor coolant Pressure boundary.

A15 NICKEL-ALLOY PENETRATION NOZZLES WELDED TO
THE UPPER REACTOR VESSEL CLOSURE HEADS OF
PRESSURIZED WATER REACTORS

The Nickel-Alloy Penetration Nozzles Welded to the Upper Reactor Vessel Closure Heads
of Pressurized Water Reactors program manages cracking due to primary water stress
corrosion cracking (PWSCC) and loss of material due to boric acid wastage in nickel-alloy
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pressure vessel head penetration nozzles and includes the reactor vessel closure head,
upper vessel head penetration nozzles and associated welds. The term "primary water
stress corrosion cracking" applies to the nozzles and J-welds and "Wastage" applies to
the reactor closure head. The aging management for the aging effect of wastage is
addressed in Boric Acid Corrosion program (A1.4). This program was developed in
response to NRC Order EA-03-009. ASME Code Case N-729-1, subject to the
conditions specified in 10 CFR 50.55a(g)(6)(ii)(D)(2) through (6) has superseded the
requirements of NRC Order EA-03-009.

Detection of cracking is accomplished through implementation of a combination of bare
metal visual examination (external surface of head) and surface and volumetric
examination (underside of head) techniques. Reactor Pressure Vessel Head bare metal
visual examinations, surface examinations, and volumetric examinations are performed
consistent with the ASME Code Case N-729-1, subject to the conditions specified in 10
CFR 50.55a(g)(6)(ii)(D)(2) through (6).

A1.6 FLOW-ACCELERATED CORROSION

The Flow-Accelerated Corrosion (FAC) program manages wall thinning due to FAC on
the internal surfaces of carbon or low alloy steel piping, elbows, reducers, expanders,
and valve bodies which contain high energy fluids (both single phase and two phases).

The objectives of the FAC program are achieved by (a) identifying system components
susceptible to FAC, (b) an analysis using a predictive code such as CHECWORKS to
determine critical locations for inspection and evaluation, (c) providing guidance of
follow-up inspections, (d) repairing or replacing components, as determined by the
guidance provided by the program, and (e) continual evaluation and incorporation of the
latest technologies, industry and plant in-house operating experience.

Procedures and methods, used by the FAC program are consistent with APS
commitments to NRC Bulletin 87-01, "Thinning of Pipe Wall in Nuclear Power Plants",
and NRC Generic Letter 89-08, "Erosion/Corrosion-Induced Pipe Wall Thinning".

Pr•io to tho poriod Of oXtondod operation, the prEogrAm •procedu will be onhancod to
clarif' the guidance for SUsceptible small bore piping com1ponents and to Verify the trace
chromiu1m content Of the carbon tool pipe relaement.

A1.7 BOLTING INTEGRITY

The Bolting Integrity program manages cracking, loss of material, and loss of preload for
pressure retaining bolting and ASME component support bolting. The program includes
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open-cycle cooling water system and components. The various aspects of the PVNGS
program (control, monitoring, maintenance and inspection) are implemented in plant
procedures.

Prior to the period of extended operation, the program will be enhanced to clarify
guidance in the conduct of heat oXchangor and piping inspections using NDE techniques
and related acceptance criteria.

A1.10 CLOSED-CYCLE COOLING WATER SYSTEM

The Closed-Cycle Cooling Water System program manages loss of material, cracking,
and reduction in heat transfer for components in closed cycle cooling water systems.
The program includes maintenance of system corrosion inhibitor concentrations and
chemistry parameters following the guidance of EPRI TR-107396 to minimize aging, and
periodic testing and inspections to evaluate system and component performance.
Inspection methods include visual, ultrasonic testing and eddy current testing.

Prior to the period of extended operation, procedures will be enhanced to incorporate the
guidance of EPRI TR-107396 with respect to water chemistry control for frequency of
sampling and analysis, normal operating limits, action level concentrations, and times for
implementing corrective actions upon attainment of action levels.

A1.11 INSPECTION OF OVERHEAD HEAVY LOAD AND LIGHT
LOAD (RELATED TO REFUELING) HANDLING SYSTEMS

The Inspection of Overhead Heavy Load and Light Load (Related to Refueling) Handling
Systems program manages loss of material for all cranes, trolley and hoist structural
components, fuel handling equipment and applicable rails within the scope of license
renewal. Program inspection activities verify the structural integrity of the components
required to maintain their intended function'. The inspection requirements are consistent
with the guidance provided by NUREG-0612, "Control of Heavy Loads at Nuclear Power
Plants" for load handling systems that handle heavy loads which can directly or indirectly
cause a release-of radioactive material, applicable industry standards (such as CMAA
Spec 70) for other components within the scope of license renewal in this program, and
applicable OSHA regulations (such as 29 CFR Volume XVII, Part 1910 and Section
191 0.179).

Prior to the period of extended operation, procedures will be enhanced to inspect for loss
of material due to corrosion or rail wear.

A1.12 FIRE PROTECTION

The Fire Protection program manages loss of material for fire rated doors, fire dampers,
diesel-driven fire pumps, and the halon/C0 2 fire suppression systems, cracking, spalling,
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and loss of material for fire barrier walls, ceilings, and floors, and hardness and shrinkage
due to weathering of fire barrier penetration seals. Periodic visual inspections of fire barrier
penetration seals, fire dampers, fire barrier walls, ceilings and floors, and periodic visual
inspections and functional tests of fire-rated doors manage aging. Periodic testing of the
diesel-driven fire pumps ensures that there is no loss of function due to aging of diesel fuel
supply lines. Drop tests are performed on 10 percent of fire dampers on an 18 month basis
to manage aging. Visual inspections manage aging of fire-rated doors every 18 months to
verify the integrity of door surfaces and for clearances to detect aging of the fire doors. A
visual inspection and function test of the halon and C02 fire suppression systems every 18
months manages aging. Ten percent of each type of penetration seal is visually inspected
at least once every 18 months. Fire barrier walls, ceilings, and floors including coatings and
wraps are visually inspected at least once every 18 months.

Prior to the period of extended operation, the following enhancements will be implemented:

" Procedures will be enhanced to state trending requirements for the diesel-driven fire
pump a•d to i'ncude visual inp•,ect.. i of the fuol supply line to doto.t degradation.

* Procedures will be enhanced to inspect for mechanical damage, corrosion and loss
of material of the C02 system discharge nozzles.

" Procedures will be enhanced to state the qualification requirements for inspecting
penetration seals, fire rated doors, fire barrier walls, ceilings and floors.

A1.13 FIRE WATER SYSTEM

The Fire Water System program manages loss of material for water-based fire protection
systems. Periodic hydrant inspections, fire main flushing, sprinkler inspections, and flow
tests are performed considering applicable National Fire Protection Association (NFPA)
codes and standards. The fire water system pressure is continuously monitored such that
loss of system pressure is immediately detected and corrective actions are initiated. The
Fire Water System program conducts an air or water flow test through each open head
spray/sprinkler head to verify that each open head spray/sprinkler nozzle is unobstructed.
Visual inspections of the fire protection system exposed to water, evaluating wall thickness
to identify evidence of loss of material due to corrosion, are covered by the Inspection of
Internal Surfaces in Miscellaneous Piping and Ducting Components program (A1.22). The
Buried Piping and Tanks Inspection program (A1.18) is credited with the management of
aging effects on the external surface of buried fire water system piping.

Prior to the period of extended operation, the following enhancements will be implemented:

* Specific procedures will be enhanced to include review and approval requirements
under the Nuclear Administrative Technical Manual (NATM).
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* Procedures will be enhanced to be consistent with the current code of record or
NFPA 25 2002 Edition.

* Procedures will be enhanced to field service test a representative sample or replace
sprinklers prior to 50 years in service and test thereafter every 10 years to ensure
that signs of degradation are detected in a timely manner.

* Procedures will be enhanced to be consistent with NFPA 25 Section 7.3.2.1, 7.3.2.2,
7.3.2.3, and 7.3.2.4.

* Procedures will be enhanced so that the PVNGS Quality Assurance programs will
apply to Fire Protection SSCs that are within the scope of license renewal that are
also part of the boundary of the WRF (Water Reclamation Facility).

A1.14 FUEL OIL CHEMISTRY

The Fuel Oil Chemistry program manages loss of material on the internal surface of
components in the emergency diesel generator (EDG) fuel oil storage and transfer system,
diesel fire pump fuel oil system, and station blackout generator (SBOG) system. The
program includes (a) surveillance and monitoring procedures for maintaining fuel oil quality
by controlling contaminants in accordance with applicable ASTM Standards, (b) periodic
draining of water from fuel oil tanks, (c) visual inspection of internal surfaces during periodic
draining and cleaning, (d) ultrasonic wall thickness measurements from external surfaces of
fuel oil tanks if there are indications of reduced cross sectional thickness found during the
visual inspection, (e) inspection of new fuel oil before it is introduced into the storage tanks,
and (f) one-time inspections of a representative sample of components in systems that
contain fuel oil by the One-Time Inspection program.

The effectiveness of the program is verified under the One-Time Inspection program
(A1.16).

Prior to the period of extended operation:

Procedures will be enhanced to extend the scope of the program to include the SBOG fuel
oil storage tank and SBOG skid fuel tanks.

Procedures will be enhanced to include ten-year periodic draining, cleaning, and inspections
on the diesel-driven fire pump day tanks, the SBOG fuel oil storage tanks tank, and SBOG
skid fuel tanks.

Ultrasonic testing (UT) or pulsed eddy current (PEC) thickness examination will be
conducted to detect corrosion-related wall thinning if degradation is found during the visual
inspections and once on thetank bottoms for the EDG fuel oil storage tanks, EDG fuel oil
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day tanks, diesel-driven fire pump day tanks, and SBOG fuel oil storage t tank, and
SBOG skid fuel tanks. The one-time UT or PEC examination on the tank bottoms will be
performed before the period of extended operation.

A1.15 REACTOR VESSEL SURVEILLANCE

The Reactor Vessel Surveillance program manages loss of fracture toughness and is
consistent with ASTM E 185. Actual reactor vessel plate coupons are used. Weld and
heat-affected-zone coupons are made from sections of the same plate welded together with
identical weld material heats and weld parameters. The surveillance coupons are tested by
a qualified offsite vendor, to its procedures. The testing program and reporting conform to
requirements of 10 CFR 50, Appendix H, "Reactor Vessel Material Surveillance Program
Requirements".

Prior to the period of extended operation:

The schedule will be revised to withdraw the next capsule at the equivalent clad-base metal
exposure of approximately 54 EFPY expected for the 60-year period of operation, and to
withdraw remaining standby capsules at equivalent clad-base metal exposures not
exceeding the 72 EFPY expected for a possible 80-year second period of extended
operation. This withdrawal schedule is in accordance with NUREG-1801, Section XI.M31,
item 6, and with the ASTM E 185-82 criterion which states that capsules may be removed
when the capsule neutron fluence is between one and two times the limiting fluence
calculated for the vessel at the end of expected life. This schedule change must be
approved by the NRC, as required by 10 CFR 50 Appendix H.

If left in the reactor beyond the presently-scheduled withdrawal, the next scheduled
surveillance capsule-in each unit will reach a clad-base metal 54 EFPY equivalent at about
40 actual operating EFPY (40, 39, and 42 actual EFPY in Units 1, 2, and 3, respectively).

Procedures will be enhanced to identify the withdrawal of the remaining standby capsules at
72 EFPY, at about 50 to 54 actual operating EFPY, near the end of the extended licensed
operating period. The need to monitor vessel fluence following removal of the remaining
standby capsules, and ex-vessel or in-vessel methods, will be addressed prior to removing
the remaining capsules.

A1.16 ONE-TIME INSPECTION

The One-Time Inspection program conducts one-time inspections of plant system piping
and components to verify the effectiveness of the Water Chemistry program (Al.2), Fuel Oil
Chemistry program (A1.14), and Lubricating Oil Analysis program (Al.23). The aging
effects to be evaluated by the One-Time Inspection program are loss of material, cracking,
and reduction of heat transfer. The One-Time Inspection program will include the specific.
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attributes for the components crediting this program for aging management in the license
renewal application.

Plant system piping and components will be subject to one-time inspection on a sampling
basis using qualified inspection personnel following established ASME, "Boiler and Pressure
Vessel Code", Section V, "Nondestructive Examination", (NDE) techniques appropriate to
each inspection. Inspection sample sizes will be determined using a methodology that is
based on 90% confidence that 90% of the population of components will not experience
aging effects in the period of extended operation. The One-Time Inspection program
specifies corrective actions and increased sampling of piping/components if aging effects
are found during -material/environment combination inspections. The one-time inspections
will be performed no earlier than 10 years prior to the period of extended operation. All one-
time inspections will be completed prior to the period of extended operation. Completion of
the One-Time Inspection program in this time period will assure that potential aging effects
will be manifested based on at least 30 years of PVNGS operation. Industry and plant-
specific operating experience will be evaluated in the development and implementation of
this program.

Major elements of the PVNGS One-Time Inspection program include:

a) Identifying piping and component populations subject to one-time inspection based on
common materials and environments,.

b) Determining the sample size of components to. inspect using established statistical
methods based on the population size.of the material-environment groups,

c) Selecting .piping and components within the material-environment groups for inspection
based on criteria provided in the One-Time Inspection procedure,

d) Conducting one-time inspections of the selected components within the sample using
ASME. Code Section V NDE techniques and acceptance criteria consistent with the design
codes/standards or ASME Section XI as applicable to the component.

A1.17 SELECTIVE LEACHING OF MATERIALS

The Selective Leaching of Materials program manages the loss of material due to selective
leaching for brass (copper alloy >15% zinc), aluminum-bronze (copper alloy >8%
aluminum), and gray cast iron components exposed to closed-cycle cooling water
demineralized water, secondary water, and raw watr raw water and wetted gas within the
scope of license renewal. The Selective Leaching of Materials program is in addition to the
Open-Cycle Cooling Water program (Al.9) and the Closed-Cycle Cooling Water ,program
(A1.10) in these cases.

The..program includes a one-time inspection (visual and/or mechanical methods) of a
selected sample of components internal surfaces to determine whether loss of material due
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to selective leaching is occurring. If indications of selective leaching are confirmed, follow
up examinations or evaluations are performed.

The Scloctive Leaching of Materials program is ne" progrFam that will be implemented
prio-r to the period of extended oratin. Ir. Rdutry aRd plant specifiGc perating

experince wll be evaluated in the development and implementation of this program.

A1.18 BURIED PIPING AND TANKS INSPECTION

The Buried Piping and Tanks Inspection program manages loss of material of buried
components in the chemical and volume control, condensate storage and transfer, diesel
fuel storage and transfer, domestic water, fire protection, WRF--SBOG fuel system,
service -gas and essential spray ponds systems. Visual inspections monitor the
condition of protective coatings and wrappings found on carbon steel, gray cast iron or
ductile iron components and assess the condition of stainless steel components with no
protective coatings or wraps. The program includes opportunistic inspection of buried
piping and tanks as they are excavated or on a planned basis if opportunistic inspections
have not occurred.

The Buried Piping and Tanks Inspection program is a new program that will be
implemented prior to the period of extended of operation. Within the ten year period
prior to entering the period of extended operation, an opportunistic or planned inspection
will be performed. Upon entering the period of extended operation a planned inspection
within ten years will be required unless an opportunistic inspection has occurred within
this ten year period. Industry and plant-specific operating experience will be evaluated
in the development and implementation of this program.

A1.19 ONE-TIME INSPECTION'OF ASME CODE CLASS 1
SMALL-BORE PIPING

The One-Time Inspection of ASME Code Class 1 Small-Bore Piping program manages
cracking of stainless steel ASME Code Class 1 piping less than or equal to 4 inches.
T-his program is a part of the Risk Informned Insrevfice Inspection (RI 191) program.

For ASME Code Class 1 small-bore piping, the RI IS! program requies volumetric
xamination soneleric ted Weld locations to detect rackineld locations w ae sefrected

based oe th previded in EPRI TR 11257. Volumetric examinations are
conduted ion aXIcodane with ASME Section A with cceptance criteria from Paragraph
IWB 3000 and WIWB 2130. The fourth interval of the 181 programn for each unit at PVNGS
ill pro~vide the res~ults for the one time inspection of ASME Code Class 1salbr

PiPi~gvolumetric examinations on selected butt weld locations will be performed to
detect crackingi. Butt weld volumetric examinations will be conducted in accordance with
ASMVE Section XI with acceptance criteria from Paragraph IWB-3000 and IWB-2430.
Weld locations subiect to volumetric examination will be selected based on the
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quidelines provided in EPRI TR-112657. Socket welds that fall within the weld
examination sample will be examined following ASME Section XI Code requirements. If
a qualified volumetric examination procedure for socket welds endorsed by the industry
and the NRC is available and incorporated into the ASME Section XI Code at the time of
PVNGS small-bore socket weld inspections then volumetric examinations will be
conducted on small-bore socket welds as part of the PVNGS program. The-e tOM9

; ,r~r,÷;•m A'F ASI/r M ,-E-I t"de l,-r-s, I c,•,,-ll b"eF, 003R,;. Qn W'ell be GeR 1t'-=m DF'* GF Wrt• "• the -Oelrmed-

The One-Time Inspection of ASME Code Class 1 Small-Bore Piping program is a new
program that will be implemented prior to the period of extended operation. Industry and
plant-specific operating experience will be evaluated in the development and
implementation of this program.
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Al 25 ELECTRICAL CABLES AND CONNECTIONS NOT
SUBJECT TO 10 CFR 50.49 ENVIRONMENTAL
QUALIFICATION REQUIREMENTS USED IN
INSTRUMENTATION CIRCUITS

The scope of this program includes the cables and connections used in sensitive
instrumentation circuits with sensitive, high voltage low-level signals within the Ex-core
Neutron Monitoring System including thesource range, intermediate range, and power
range monitors. The Electrical Cables and Connections Not Subject to 10 CFR 50.49
Environmental Qualification Requirements Used in Instrumentation Circuits program
manages embrittlement, cracking, melting, discoloration, swelling, or loss of dielectric
strength leading to reduced insulation resistance.

This program provides reasonable assurance that the intended function of cables and
connections used in instrumentation circuits with sensitive, low-level signals that are not
subject to the environmental qualification requirements of 10CFR50.49 and are
exposed to adverse localized environments caused by heat, radiation, or moisture are
maintained consistent with the current licensing basis through the period of extended
operation. In most areas, the actual ambient environments (e.g., temperature, radiation,
or moisture) are less severe than the plant design environment for those areas.

Calibration surveillance tests are used to manage the aging of the cable insulation and
connections so that instrumentation circuits perform their intended functions. When an
instrumentation channel is found to be out of calibration during routine surveillance
testing, troubleshooting is performed on the loop, including the instrumentation cable
and connections. A review of calibration results will be completed prior to the period of
extended operation and every .10 years.thereafter.

Prior to the period of extended operation, procedures will be enhanced to identify license
renewal scope and require an engineerigevaluation of the calibration results-a d-te

require that an action request be Written when the loOP cannot be c~alibrated to) meet
acceptance criteria.

A1.26 INACCESSIBLE MEDIUM VOLTAGE CABLES NOT
SUBJECT TO 10 CFR 50.49 ENVIRONMENTAL
QUALIFICATION REQUIREMENTS

The Inaccessible Medium Voltage Cables Not Subject to 10CFR50.49 EQ
Requirements program manages localized damageand breakdown .of insulation leading
to electricalfailure in inaccessible medium voltage cables exposed to adverse loca!ized
environments caused by significant moisture simultaneously with significant voltage to
ensure that inaccessible medium voltage cables not subject to the environmental
qualification',(EQ) requirements of
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A1.34 NICKEL ALLOY AGING MANAGEMENT PROGRAM

The Nickel Alloy Aging Management Program manages cracking due to primary water
stress corrosion cracking in all plant locations that contain Alloy 600, with the exception of
steam generator tubing (aging management of steam generator tubing is performed by the
Steam Generator Tubing Integrity program (A1.8)) and reactor vessel internals (aging
management of reactor vessel internals is addressed in Reactor Coolant System
Supplement (A1.21)). Aging management requirements for Alloy 600 penetration nozzles
welded to the upper reactor vessel closure head noted in the Nickel-Alloy Penetration
Nozzles Welded to the Upper Reactor Vessel Closure Heads of Pressurized Water
Reactors program (A1.5) are included in this program. This program includes Alloy 600
reactor coolant pressure boundary locations in the reactor coolant system (RCS) and ESF
systems.

The Alloy 600 aging management program uses inspections, mitigation techniques,
repair/replace activities and monitoring of operating experience to manage the aging of
Alloy 600 at PVNGS. Detection of indications is accomplished through a variety of
examinations consistent with ASME Section XI Subsections IWB, ASME Code Case N-729-
1 subject to the conditions specified in 10 CFR 50.55a(g)(6)(ii)(D)(2) through (6), ASME
Code Case N-722 subject to the conditions listed in 10 CFR 50.55a(g)(6)(ii)(E)(2) through
(4), and EPRI Report 1010087- 1015009 (MRP-139) issued under NEI 03-08 protocol.
Mitigation techniques are implemented when appropriate to preemptively remove conditions
that contribute to primary water stress corrosion cracking. Repair/replacement activities are
performed to proactively remove or overlay Alloy 600 material, or as a corrective measure
in response to an unacceptable flaw. Mitigation and repair/replace activities are consistent
with those detailed in EPRI Report 1n§4O,87 1015009 (MRP-139). The ,nspocti;n "RGlaof
Alloy 690 ropla•comnt-• ialso - ncudod in thi prograrm,.

A1.35 ELECTRICAL CABLE CONNECTIONS NOT SUBJECT TO
10 CFR 50.49 ENVIRONMENTAL QUALIFICATION
REQUIREMENTS

TheElectrical Cable Connections Not Subject to 10 CFR 50.49 Environmental Qualification
Requirements program manages the effects of loosening of bolted external connections
due to thermal cycling, ohmic heating, electrical transients, vibration, chemical
contamination, corrosion, and oxidation. As part of the PVNGS predictive maintenance
program; infrared thermography testing is being perforrmed on non-EQ electrical cable
connections, associated With active and passive components within the scope of -license
renewal. r A representative 'Sample will be tested at least once prior to the period of
extended operation
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using infrared thermography to confirm that there are no aging effects requiring
management during the period of extended operation. The selected sample is based
upon application (medium and low voltage), circuit loading, and environment.

The Electrical Cable Connections Not Subject to 10 CFR 50.49 Environmental
Qualification Requirements program is a new program that will be implemented prior to
the period of extended operation. Industry and plant-specific operating experience will
be evaluated in the development and implementation of this program.

A1.36 METAL ENCLOSED BUS

The Metal Enclosed Bus (MEB) program manages the effects of loose connections,
embrittlement, cracking, melting, swelling, or discoloration of insulation, loss of material
of bus enclosure assemblies, hardening of boots and gaskets, and cracking of internal
bus supports to ensure that metal-enclosed buses within the scope of license renewal.
Internal portions of MEBs are visually inspected for cracks, corrosion, foreign debris,
excessive dust buildup, and evidence of water intrusion. The bus insulation is inspected
for signs of embrittlement, cracking, melting, swelling, hardening or discoloration, which
may indicate overheating or aging degradation. The internal bus supports are inspected
for structural integrity and signs of cracks. The bus enclosure assemblies are inspected
for loss of material due to corrosion and hardening of boots and gaskets. Samples of
the accessible bolted connections on the internal bus work are checked for loose
connections by measuring connection resistance.

The Metal Enclosed Bus program is a new program and will be completed before the
period of extended operation and once every 10 years thereafter. Industry and plant-
specific operating experience will be evaluated in the development and implementation
of this program.

A1.37 FUSE HOLDERS

The Fuse Holders program manaqes thermal fatigue, mechanical fatigue, vibration,
chemical contamination, and corrosion of the metallic portions of fuse holders to ensure
that fuse holders within the scope of license renewal are capable of performing their
intended function.

The Fuse Holder program is a new program that will be completed before the period of
extended operation and once every 10 years thereafter. Industry and plant-specific
operating experience will be evaluated in the development and implementation of this
program.
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Table A4-1 License Renewal Commitments

Item - I Commitment LRA Section ImpiementatiOn`..:
No.- '-~--Schedule..

7 Existing Nickel-Alloy Penetration Nozzles Welded to The Upper Reactor Vessel Al.5 Ongoing
Closure Heads of Pressurized Water Reactors program is credited for license B2.1.5
renewal, AND Nickel-Alloy Penetration

Nozzles Welded to The
Prior to December 31, 2008, the PVNGS Alloy 600 Management Program Plan Upper Reactor Vessel
will be revised to incorporate the applicable examination requirements of ASME Closure Heads of
Code Case.N-729-1 (Reactor Vessel Head Inspections), subject to the Pressurized Water
conditions specified in 10 CFR 50.55a(g)(6)(ii)(D)(2) through(6). Reactors
(RCTSAI 3246894) (Completed)

8 Existing Flow-Accelerated Corrosion program is credited for license renewal, Al .6 Prior to the pe•red of
AND B2.1.6 extnded operation.
Prior to the period of extended operation, the program ffeGedure will be Flow-Accelerated Ongoing
enhanced to clarify the guidance for susceptible small-bore piping components Corrosion
(Completed) and to Verify the trFace chromi'u.-m contnt of the cGarbon stel pipe
Fep~aGenmeR .
(RCTSAI 3246895)

9 Existing Bolting Integrity program is credited for license renewal. A1.7 Ongoing
(RCTSAI 3246896) , B2.1.7

___Bolting Integrity

10 Existing Steam Generator Tube Integrity program is credited for license renewal. A1.8 Ongoing
(RCTSAI 3246897) B2.1.8

Steam Generator Tube
Integrity

11 Existing Open-Cycle Cooling Water System program is credited for license A1.9 Prior to the period of
renewal, AND B2.1.9 extended operation'
Prior to the period of extended operation, the program will be enhanced to: Open-Cycle Cooling

* clarify guidance in the conduct of heat exchanger inspections usingq NDE Water System
techniques and related acceptance criteria (Completed), and

& clarify guidance in the conduct of piping inspections using NDE techniques and
related acceptance criteria.

(RCTSAI 3246898)
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Table A4-1 License Renewal Commitments

Item.Commitment LRA Section Implementation
No. Schedule

.12 Existing Closed-Cycle Cooling Water System program is credited for A1.10 Prior to the period of
license renewal, AND B2.1.10 extended operation'.
Prior~to the period of extended operation, procedures will be enhanced to Closed-Cycle Cooling
incorporate the guidance of EPRI TR-1 07396 with respect to water Water System
chemistry control for frequency of sampling and analysis, normal
operating limits, action level concentrations, and times for implementing
corrective actions upon attainment of action levels.
(RCTSAI 3246899)

13 Existing Inspection Of Overhead Heavy Load And Light Load (Related To A1.11 Prior to the period of
Refueling) Handling Systems program is credited for license renewal, B2.1.11 extended operation'.
AND Inspection Of
Prior to the period of extended operation, procedures will be enhanced to Overhead Heavy Load
inspect for loss of material due to corrosion or rail wear. And Light Load
(RCTSAI 3246900) (Related To Refueling)

Handling Systems

14 Existing Fire Protection program is credited for license renewal, AND A1.12 Prior to the period of
*Prior to the period of extended operation, the following enhancements will B2,11.12 extended operation'.
be implemented: Fire Protection
• Procedures will be enhanced to state trending requirements for the

diesel-driven fire pump. aR4
• Procedures will be enhanced to include visual inspection of the fuel

supply line to detect degradation. (Completed)
* Procedures will be enhanced to inspect for mechanical damage,

corrosionmand loss of material of the halon discharge pipe header
(Completed) and the C02 system discharge nozzles.

* Procedures will be enhanced to state the qualification requirements
for inspecting penetration seals, fire rated doors, fire barrier walls,
ceilings and floors.

(RCTSAI 3246901)
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Table A4-1 License Renewal Commitments

.lt.... CoMmitie 1.LRA1A.Section Implermebntation
No. Schedule

16 Existing Fuel Oil Chemistry program is credited for license renewal, AND A1.14 Prior to the period of
Prior to the period of extended operation: B2.1.14 extended operation1 .

* Procedures will be enhanced to extend the scope of the program to Fuel Oil Chemistry
include the SBOG fuel oil storage tank and SBOG skid fuel tanks.

* Procedures will be enhanced to include ten-year periodic draining,
cleaning, and inspections on the diesel-driven fire pump day tanks,
the SBOG fuel oil storage tanks, and SBOG skid fuel tanks.

- Ultrasonic testing (UT) or pulsed eddy current (PEC) thickness
examinationwill be conducted to detect corrosion-related wall
thinning if degradation is found during the visual inspections and once
on the tank bottoms for the EDG fuel oil storage tanks, EDG fuel oil
day tanks, diesel-driven fire pump day tanks, aind SBOG fuel oil
storage taiks tank, and SBOG skid fuel tanks. The onetime UT or
PEC examination on the tank bottoms will be performed before the
period of extended operation.

(RCTSAI 3246903)
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Table A4-1 License Renewal Commitments

Item C.mmitment LRA Section Implementation
No. Schedule

18 The One-Time Inspection program conducts one-time inspections of plant A1.16 Prior to the period of
system piping and components to verify the effectiveness of the Water B2.1.16 extended Operation'.
Chemistry program (A1.2), Fuel Oil Chemistry program (A1.14), and One-Time Inspection
Lubricating Oil Analysis program (Al.23). The aging effects to be
evaluated by the One-Time Inspection program are loss of material,
cracking, and reduction of heat transfer.
(RCTSAIs 3246906 [Ul]; 3247258 [U2]; 3247259 [U3])

19 The Selective Leaching of Materials program is a new program that will A1.17 Pri to th to poriod eof

be implemented prior to the period of extended operation. Industry and B2.1.17 extended opcration-.
plant-specific operating experience will be evaluated in the development Selective Leaching Of Ongoing
and implementation of this program. Materials
(RCTSAIs 3246908 [UI]; 3247260 [U2]; 3247261 [U3])
(Completed)_

20 The Buried Piping and Tanks Inspection program is a new program that A1.18 Prior to the period of
will be implemented prior to the period of extended of operation. Within B2.1.18 extended operation'.
the ten year period prior to entering the period of extended operation, an Buried Piping And
opportunistic or planned inspection will be performed. Upon entering the Tanks Inspection
period of extended operation a planned inspection within ten years will be
required unless an opportunistic inspection has occurred within this ten
year period. Industry and plant-specific operating experience will be
evaluated in the development and implementation of this program.
(RCTSAIs 3246909 [U1]; 3247263 [U2]; 3247264 [U3])
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Table A4-1 License Renewal Commitments

Item 7 - Commitment IR etio lmpIentation
No.Sc1heduile

21 The One-Time Inspection of ASME Code Class 1 Small-Bore Piping A1.19 Prior to the period of
program managEs cracGking of stainless steel AS,^E4 Codo Class i piping B2.1.19 extended operation'.
less than or equal to 4 inche, is a new program that will be implemented One-Time Inspection
prior to the period of extended operation. Industry and plant-specific of ASME Code Class 1
operatingq experience will be evaluated in the development and Small-Bore Piping
implementation of this pro~qram. This pregram is a part of the Risk
Infermod ser~i•. e . n.pection (RI IS!) program.

For ASME... Code Class . small bore Piping, the RI ISp programr
volumetric examin*ationRs OR selected weld oc~atiens to detec-t cracking.r_
Weld locations are selected based eo the guidelines previded in EPRI
TR 112657. Volumetric examinations are conducted in accordance With
ABME 2Sec0.Tio XI wiuth acceptance criteria fro. Paragraph IWB 3000 and
iVVB 2430. The fou.th interval of the IS program for each unit at PVNGS
will provide 8the results for the one time inspection of ASME Cede Class I

small bore piping.

.(RCTSAIs 3246910 [Ul]; 3247265 [U2]; 3247266 [U3])
22 The External Surfaces Monitoring Program is a new program that will be A1.20 Prior to the period of

implemented prior to the period of extended operation. Industry and B2.1.20 extended operation'.
plant-specific operating experience will be evaluated in the development External Surfaces
and implementation of this program. Monitoring Program
(RCTSAIs 3246911 [Ul]; 3247272 [U2]; 3247273 [U3])
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Table A4-1 License Renewal Commitments

C6ef ~omitment 'LRA Section Im'plementation
0o. -Schedule

26 The Electrical Cables and Connections Not Subject to A1.24 Prior to the period of
10 CFR 50.49 Environmental Qualification Requirements B2.1.24 extended operation1 .
program is a new program that will be implemented prior to the Electrical Cables And Connections
period of extended operation. Industry and plant-specific Not Subject to 10 CFR 50.49
operating experience will be evaluated in the development and Environmental Qualification
implementation of this program. Requirements

(RCTSAI 3246917)
27 Existing, Electrical Cables And Connections Not SubjectTo A1.25 Prior to the period of

10 CFR 50.49 Environmental Qualification Requirements Used B2.1.25 extended operation'.
In Instrumentation Circuits program is credited for license Electrical Cables And Connections
renewal, AND Not Subject To 10 CFR 50.49
Prior to the period of extended operation: Environmental Qualification
- Procedures will be enhanced to identify license renewal Requirements Used In

scope and require an eineering-evaluation of the Instrumentation Circuits
calibration results._-and

* Procedures will be enhanced to require that an action
request be written when the loop cannot be calibrated to
meet acceptance criteria. (Completed)

(RCTSAI 3246919)
28 The Inaccessible Medium Voltage Cables Not Subject to A1.26 Prior to the period of

1O-CFR 50.49 EQ Requirements program is a new program B2.1.26 extended operation'.
that will be implemented prior to the period of extended Inaccessible Medium Voltage
operation.,,Industry and plant-specific operating experience will Cables Not Subject To 10 CFR
be evaluated in the development and implementation of this 50.49 Environmental Qualification
program. Requirements

(RCTSAI 3246920)
29 Existing ASME Section XI,Subsection IWE program is credited A1.27 Ongoing

for license renewal. B2.1.27
(RCTSAI 3246921) ASME Section XI, Subsection IWE

Palo Verde Nuclear Generating Station
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Table A4-1 License Renewal Commitments

Item.. Commitment LRA Sec.tion I.mplementation
No. Schedule
50 The Fuse Holder program is a new program that will be A1.37 Prior to the period of

implemented prior to the period of extended operation and once B2.1.37 extended operation
every 10 years thereafter. Industry and plant-specific operating Fuse Holder and once every 10
experience will be evaluated in the development and years thereafter.
implementation of this program
(RCTSAI 3409443)

51 The. original Unit 1 and Unit 3 reactor pressure vessel (RPV) B2.1.34 12/31/10
heads are planned to be replaced during the refueling outages in Nickel Alloy Aging
2010. All components penetrating the new heads and welds Management
including the head vent will be replaced with Alloy 690. Program
(RCTSAI 3410460)

(1) "Prior to period. of extended operation," "prior to operation beyond 32 EFPY," and "prior to the end of the current
licensed operating period," is prior to the following PVNGS Operating License expiration dates: Unit 1: June 1, 2025;
Unit 2: April 24, 2026; Unit 3: November 25, 2027.
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* External Surfaces Monitoring Program (Section B2.1.20)

* Reactor Coolant System Supplement (Section B2.1.21)

" Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components
(Section B2.1.22)

* Lubricating Oil Analysis (Section B2.1.23)

* Electrical Cables and Connections Not Subject to 10 CFR 50.49 Environmental
Qualification Requirements (Section B2.1.24)

* Electrical Cables and Connections Not Subject to 10 CFR 50.49 Environmental
Qualification Requirements Used in Instrumentation Circuits (Section B2.1.25)

* Inaccessible Medium Voltage Cables Not Subject to 10 CFR 50.49
Environmental Qualification Requirements (Section B2.1.26)

* ASME Section Xl, Subsection IWE (Section B2.1.'27)

0 ASME Section XI, Subsection IWL (Section B2.1.28)

* ASME Section XI, Subsection IWF (Section B2.1.29)

• 10 CFR 50, Appendix J (Section B2.1.30)

0 Masonry Wall Program (Section B2.1.31)

* Structures Monitoring Program (Section B2.1.32)

• RG 1.127, Inspection of Water-Control Structures Associated with Nuclear Power
Plants (Section B2.1.33)

* Nickel Alloy Aging Management Program (Section B2.1.34)

* Electrical Cable Connections Not Subject to 10 CFR 50.49 Environmental
Qualification Requirements (Section B2.1.35)

* Metal Enclosed Bus (Section B2.1.36)

* Fuse Holders (Section B2.1.37)

B1.6 TIME-LIMITED AGING ANALYSIS PROGRAMS

The following time-limited aging analysis aging management programs are described in
this section. These programs are discussed in NUREG -1801. All programs discussed
in this section are existing plant programs.

Palo Verde Nuclear Generating Station Page B-5
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NUREG-
..... : ' •, "' ....... :'•"~~~1 NUREG-1-01 PRGA LN PROGRA EXISTING Jz,-ýAPPENDIX B

NUMBER :...' MJ . O . .. ..R.NEW .REFERENCE

XI.M27 Fire Water System Fire Water System Existing B2.1.13

XI.M28 Buried Piping and Tanks Not Credited N/A N/A
Surveillance

XI.M29 Aboveground Steel Tanks Not Credited N/A N/A

XI.M30 Fuel Oil Chemistry Fuel Oil Chemistry Existing B2.1.14

XI.M31 Reactor Vessel Reactor Vessel Existing B2.1.15Surveillance Surveillance

XI.M32 One-Time Inspection One-Time Inspection New B2.1.16

XI.M33 Selective Leaching of Selective Leaching of New B2.1.17
Materials Materials Existinq

XI.M34ý Buried Piping and Tanks Buried Piping and New B2.1.18
Inspection Tanks Inspection

One-Time Inspection of One-Time Inspection of New
XI.M35 ASME Code Class 1 ASME Code Class 1 B2.1.19

Small-Bore Piping Small-Bore Piping

XI.M.36 External Surfaces External SurfacesMonitoring Program Monitoring Program

XI.M37 Flux Thimble Tube Not Credited N/A N/A
Inspection

inspection of Internal Inspection of Internal

Surfaces in*o Ing Surfaces in
XI.M38 Miscellaneous Piping New B2.1.22Miscellaneous Piping and and DuctingDucting Components Components

XI.M39 Lubricating Oil Analysis Lubricating Oil Analysis Existing B2.1.23

Electrical Cables and Electrical Cables and
Connections Not Subject Connections Not

XI.E1 to 10 CFR 50.49 Subject to 10 CFR New B2.1.24
Environmental 50.49 Environmental
Qualification Qualification
Requirements Requirements

Palo Verde Nuclear Generating Station
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NUREG' .
"1801 NUrEG1 O PLAN, PROG RAM OR-NEW T_'REFERENCE

NUMBER ...

Electrical Cables and Electrical Cables and
Connections Not Connections Not
Subject to 10 CFR Subject to 10 CFR

XI.E2 50.49 Environmental 50.49 Environmental Existing B2.1.25
Qualification Qualification
Requirements Used in Requirements Used in
Instrumentation Instrumentation
Circuits Circuits

Inaccessible Medium Inaccessible Medium
Voltage Cables Not Voltage Cables Not

XI.E3 Subject to 10 CFR Subject to 10 CFR New B2.1.26
50.49 Environmental 50.49 Environmental
Qualification Qualification
Requirements Requirements

XI.E4 Metal Enclosed Bus Metal Enclosed Bus New B2.1.36

X..E5 Fuse Holders NANew N/AB2.1.37Holders

Electrical Connections Electrical Connections
Not Subject to 10 CFR Not Subject to 10 CFR

XI.E6 50.49 Environmental 50.49 Environmental New B2.1.35
Qualification Qualification
Requirements Requirements

ASME Section Xl, ASME Section XI, Existing B2.1.27
XI.S1 Subsection IWE Subsection IWE

XI.S2 ASME Section XI, ASME Section XI, Existing B2.1.28
Subsection IWL Subsection IWL

XI.S3 ASME Section XI, ASME Section XI, Existing B2.1.29
Subsection IWF Subsection IWF

XI.S4 10 CFR 50, Appendix J 10 CFR 50, Appendix J Existing B2.1.30

XI.S5 Masonry Wall Program Masonry Wall Program Existing B2.1.31

XI.S6 Structures Monitoring Structures Monitoring . Existing B2.1.32
Program Program .

RG 1.127, inspection of RG 1.127, Inspection of
Water-Control Water-Cbntrol

XI.S7 Structures Associated Structures Associated Existing B2.1.33
with Nuclear Power with Nuclear Power
Plants Plants

Palo Verde Nuclear Geneirating Station Page B-10
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B2.1.1 ASME Section XI Inservice Inspection, Subsections IWB,
IWC, and IWD

Program Description

ASME Section XI Inservice Inspection, Subsections IWB, IWC, and IWD program
manages cracking, loss of fracture toughness, and loss of material in Class 1, 2, and 3
piping and components within the scope of license renewal. The program includes
periodic visual, surface, volumetric examinations and leakage tests of Class 1, 2 and 3
pressure-retaining components, including welds, pump casings, valve bodies, integral
attachments, and pressure-retaining bolting. These components are identified in ASME
Section XI Tables IWB-2500-1, IWC-2500-1, and IWD-2500-1 for Class 1, 2, and 3
components, respectively. The ASME Section XI ISI Program has proven within the
industry to maintain component structural integrity and ensure that aging effects are
discovered and repaired before the loss of component intended function. The PVNGS
ISI Program is consistent with ASME Section XI 2001 edition with addenda 2002 and
2003. PVNGS will use the ASME Code Edition consistent with the provisions of
10 CFR 50.55a during the period of extended operation.

In conformance with 10 CFR 50.55a(g)(4)(ii), the PVNGS ISI Program is updated during
each successive 120-month inspection interval to comply with the requirements of the
latest edition ofthe Code specified twelve months before the start of the inspection
interval.

PVNGS Units 1, 2, and 3 are in the.third ISI interval which began July 18, 2008, March
18, 2007, and January 11, 2008, respectively. The program is being conducted in
accordance with ASME Section XI, 2001 edition with addenda 2002 and 2003 which is
consistent with provisions in 10 CFR 50.55a to use the ASME Code in effect 12 months
prior to the start of the inspection interval. PVNGS is following Inspection Program B as
allowed by the ASME Code. Requirements are included for scheduling of examinations
and tests for Class 1, 2, and 3 components. The program requires periodic visual,
surface, volumetric examinations and leakage tests of Class 1, 2 and 3 pressure-
retaining components. The PVNGS ASME Section XI.ISI program provides measures
for monitoring to detect aging effects prior to loss of intended function and provides
measures for repair and replacement of components with aging, effects.

Inservice inspection of reactor vessel flange stud holes, closure studs, nuts, and
washers is evaluated in the Reactor Head Closure Studs program (B2.1.3).

Inservice inspection of .Class 1, 2, and 3 component supports is evaluated in the ASME

Section XI, Subsection IWF program (B2.1.29).

NUREG-1801 Consistency

The ASME Section XI Inservice Inspection, Subsections IWB, IWC, and .IWD program is
an existing program that is consistent with NUREG-1801, Section XI.M1, "ASME Section
XI Inservice Inspection, Subsections IWB, IWC, and IWD".

Exceptions to NUREG-1801

None
Palo Verde Nuclear Generating Station Page B-12
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Enhancements

None

Operating Experience

Review of PVNGS plant-specific operating experience for the PVNGS ISI Program has
not revealed any program adequacy .issues or implementation issues with the PVNGS
ASME Section XI ISI Program. Industry operating experience is evaluated by PVNGS
for relevancy to PVNGS and appropriate actions are taken and documented. Based on
these results the PVNGS ISI Program is effective in monitoring ASME Class 1, 2 and 3
components and detecting aging effects prior to loss of intended function.

Review of tho Second 10 year ISI IntoA,"- Summary Reports for Units 1, 2 and 3 for the
last 10 years indicates there were oe-three code repairs or code replacements required
for continued service of ASME IWB, IWC, and IWD Code components during the--l-
yaF-peled. these 10 years. In the first case, a 2-inch vent nozzle attachment weld was
added to the OD of the Safety Injection Tank because the ID weld could have had a
through-wall leak. In the second case, a 6-inch spray pond pipe spool which is part of
the diesel intercooler was replaced due to corrosion. These 2 cases occurred on Unit 1
durin-q Refuel 13. In the third case, a check valve in the Chemical and Volume Control
System was replaced because of a failure of the weld between the seat and the body.
This occurred in Unit 2 in Refuel 14. The Second 10 year ISSI nter-.al Summary Reports
did not indicate any implementation issues with the PVNGS ASME Section Xl Program
for ASME IWB, IWC, and IWD Code components.

The ISI Program at PVNGS is updated to account for industry operating experience.
ASME Section Xl is revised every three years and addenda issued in the interim, which
allows the code to be updated to reflect operating experience. The requirement to
update the ISI Program to reference more recent editions of ASME Section X1 at the end
of each inspection interval ensures the ISI Program reflects enhancements due to
operating experience that have been incorporated into ASME Section XI.

Conclusion

The continued implementation of the ASME Section XA Inservice Inspection, Subsections
IWB, IWC, and IWD aging management program provides reasonable assurance that
aging effects will be managed such that the systems and components within the scope
of this program will continue to perform their intended functions consistent with the
current licensing, basis for the period of extended operation.
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B2.1.2 Water Chemistry

Program Description

The Water Chemistry program manages cracking, denting, hardening and loss of strength,
loss of material, reduction of heat transfer, and wall thinning in primary and secondary water
systems. The scope of the Primary Water Chemistry Control Program includes
maintenance of the chemical environment in the reactor coolant system and related auxiliary
systems containiRg troatod boratod water. The scope of the Secondary Water Chemistry
Control Program includes maintenance of the chemical environment in the Steam Generator
secondary side and the secondary cycle systems to limit aging effects associated with
corrosion mechanisms and stress corrosion cracking. The Primary Water Chemistry Control
Program is consistent with the guidelines of EPRI 1-002884 105714 "PWR Primary Water
Chemistry Guidelines", Volumes 1 and 2, both Revision 65 (issued as TR-1014986), and
specific actions for exceeding the Technical Requirements Manual limits of fluorides,
chlorides and dissolved oxygen. The Secondary Water Chemistry Control Program is
consistent with EPRI 1008224 102134, "PWR Secondary Water Chemistry Guidelines",
Revision 76 (issued as TR-1016555).

The water chemistry control strategies are set forth in station strategic plans and these
strategies are implemented in station procedures. The programmatic control of the chemical
environment ensures that the aging effects due to contaminants are limited. The methods
used to manage both the primary and secondary chemical environments rely on the
principles of: (1) limiting the concentration of chemical species known to cause corrosion,
and (2) addition of chemical species known to inhibit degradation by their influence on pH
and dissolved oxygen levels. Water chemistry control is effective in areas of intermediate
and high flow where thorough mixing takes place and the monitoring samples are
representative of actual conditions. For low flow areas and stagnant portions of the systems
sampling may not be as effective in determining local environmental conditions, and a one-
time inspection (B2.1.16) of a representative group of components will provide verification of
the effectiveness of the Water Chemistry program in these low flow areas.

NUREG-1801 states that the Water Chemistry program is based on guidelines in EPRI
report TR-105714, Revision 3, for primary water chemistry, and TR-102134, Revision 3, for
secondary water chemistry. PVNGS has adopted EPRI 10028841014986, Volumes 1 and
2, Revision 65, for primary water chemistry and EPRI 10082241016555, Revision 76, for
secondary water chemistry. The Revision 65 changes to EPRI 10149864002884 consider
the most recent operating experience and laboratory data. These guideline revisions reflect
increased emphasis on plaht7specific optimization of primary water chemistry to address
individual plant circumstances and the impact of the NEI steam generator initiative, NEI 97-
06, which requires utilities to be consistent with the EPRI Guidelines, and NEI 03-08. EPRI
1002884, Volumes 1 and 2, Revision 5, distinguished between prescriptive requirements
and non-prescriptive guidance. Revision 4 of TR-102134 provided an increased depth of
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detail regarding the corrosion mechanisms affecting steam generators and the balance of
plant, and it provided additional guidance on how to integrate these and other concerns into
the plant-specific optimization process. Revision 5 of TR-102134 provided additional details
regarding plant-specific optimization and clarified which portions of the EPRI Guidelines are
mandatory under NEI 97-06. EPRI 1008224, Revision 6, made minor changes including
revised action level 3 requirements, establishing hydrazine action levels and making several
control parameter limits more restrictive. Future revisions of the EPRI Primary and
Secondary Water Chemistry Guidelines will be adopted as required, commensurate with
industry standards.

The One-Time Inspection program (Section B2.1.16) will be used to verify the effectiveness
of the Water Chemistry program.

NUREG-1801 Consistency

The Water Chemistry program is an existing program that, following enhancement, will be
consistent with NUREG-1801, Section XI.M2, "Water Chemistry".

Exceptions to NUREG-1801

None

Enhancements

Prior to the period of extended operation, the following enhancements will be implemented
in the following program elements:

Scope of Program - Element 1 and Preventative Actions - Element 2

Plant procedures will be enhanced to address sampling of effluents from new secondary
system cation resins for purgeable and non-purgeable Organic Carbon.

Operating Experience

The Water Chemistry program is consistent with the EPRI Primary and Secondary Water
Chemistry Control Guidelines, Revisions 5 and 6, respectively and therefore benefit from the
industry operating experience available when the EPRI guidelines were issued. The Water
Chemistry program will continue to evolve in response to ongoing plant operating
experience and industry operating experience as conveyed in future revisions to EPRI
Guidelines.

PVNGS Primary Chemistry Control:

The station bptimization report for primary chemistry control incorporates PVNGS primary
chemistry operating history regarding such topics as; RCS pH control program, minimization
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of Axial Offset Anomaly (AOA), high RCS fluoride, RCS zinc injection, RCS peroxidation,
and corrosion product transport control.

High RCS fluoride has been experienced by all three PVNGS units following six refueling
outages (U3R6; U2R7; U1R7; U3R7; U2R8 and U1R8). The maximum concentration
observed during these outages was 260 ppb during the U3R6 startup. The cause of the
fluoride ingress was the degradation of eddy current probe conduit. The conduit liner is
composed of Teflon, which deposits small scrapings in the steam generator tubes as a
result of eddy current testing. During plant startup, the Teflon is transported throughout the
RCS and decomposes as a function of reactor power. A new improved eddy current conduit
has been used since U3R8 and has corrected the condition. The highest startup fluoride
since using the improved conduit has been 22 ppb through U3R10. There have been no
discernable releases of fluoride to the RCS since December 2003.

On December 5, 2007, debris was found in Palo Verde Unit 3 reactor vessel on the core
support plate following Steam Generator replacement. Two days later, an empty desiccant
bag was found floating in the refueling cavity. Analysis determined the debris was identical
to desiccant material used during transportation of new fuel handling equipment. Per
analysis of the desiccant material, the primary constituents of concern were calcium,
magnesium, and aluminum. Approximately 1.75 pounds of desiccant entered the reactor
coolant system. Vacuum removal of the foreign material from the Reactor Vessel Lower
Support structure and other identified areas in the Refueling Pool was completed on
12/12/07. Particulate cleanup of the RCS followed using both purification and ion exchange.
Enhanced RCS monitoring for calcium, magnesium, aluminum and suspended solids was
conducted during plant.."heatup and power ascension. Calcium and magnesium
concentrations did not challenqe fuel vendor limits. Aluminum reached a peak value of 155
ppb durinq Mode 3 operation and was reduced to a level of 6 ppb prior to critical reactor
operation.

PVNGS Secondary Chemistry Control:

The station optimization report for secondary chemistry control incorporates PVNGS
secondary chemistry operating history regarding iron transport reduction, -condenser
integrity and dissolved oxygen control. There have been no major primary chemistry
excursions during PVNGS' operating history and no major secondary chemistry excursions
since the replacement of the steam generators.

In November 2004 Unit 3 was completing 3R1 1 in which condenser tube plugs were
replaced. During the plug replacement there were two tube plugs, one each in the 2A and
2C hotwells that were not installed in the correct locations. Because of a modification that
had occurred several years'ago, a 1/8-inch hole was drilled. in-all plugged tubes and a leak
path therefore existed in the two tubes with the plugs missing, which allowed circ water to
enter the hotwells. Maximum condensate impurities were 567 ppm chloride, 335 ppm
sodium and 385 ppm sulfate. This condition lasted for several days before the tubes were
located and plugged.
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Prior to startup a decision was made to drain and refill the system at least once to help
expedite the cleanup. The impurities following the first drain and refill went from 509 ppm
chloride to 86 ppm chloride, or 83% cleanup. The above was repeated and the second
drain and refill lowered chloride to approximately 6 ppm, or a 93% cleanup. Condensate
polishing and steam generator blowdown were used after startup to further reduce
impurities. Corrective actions included the development of official tubesheet maps to be
used and updated as appropriate, following the addition of new plugs and additional
administrative controls for personnel installing and verifying tube plugs.

On October 6, 2007 sodium ingress into the Unit 2 Condenser Hotwell caused by a failed
tube plug in the "D" Condenser Air Removal (AR) System seal water cooler caused the
Steam Generators to enter Action Level 3. The unit was operating on condensate polisher
bypass and the polishers could not be put into service before Steam Generator sodium
levels increased above 1 ppm and the reactor was tripped. The root cause of the event was
inadequate questioninq attitude and technical rigor by the Engineer, Technical Reviewer,
and the Approver of the DFWO and EDC which installed the AR tube plug in January 2001.
The consequences of installing material with a potential for corrosion was not adequately
assessed.

On September 27, 2008 Unit 3 was operating with full condensate flow through 5
demineralizer service vessels when condensate demineralizer resin was allowed to enter
the secondary system and the steam generator. Action Level 3 for cation conductivity and
sulfate concentration was exceeded and the plant shutdown, as required. The direct cause
of the SG sulfate concentration increase was resin intrusion from the condensate
demineralizer system caused by resin leakage past the seat of a regeneration valve.

Conclusion

The continued implementation of the Water Chemistry program, supplemented by the One-
Time Inspection program (B2.1.16), provides reasonable assurance that aging effects will be
managed such that the systems and components within the scope of this program will
continue -to perform their intended functions consistent with the current licensing basis for
the period of extended operation.
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B2.1.4 Boric Acid Corrosion

Program Description

The Boric Acid Corrosion Control program manages loss of material due to borated
water leakage. The program monitors mechanical, electrical and structural components
within the scope of license renewal that are susceptible to boric acid corrosion from
systems that contain reactor coolant or borated water. The principal industry guidance
document used is WCAP-15988-NP, "Generic Guidance for an effective Boric Acid
Inspection Program for Pressurized Water Reactors". The program relies in part on
implementation of recommendations contained in NRC Generic Letter 88-05, "Boric Acid
Corrosion of Carbon Steel Reactor Pressure Boundary Components in PWR Plants".
Additionally, the program includes examinations conducted during ISI pressure tests
performed in accordance with ASME Section XI requirements. The prog.rm add,.ss...
recont operating expe.i.nc. noted in NRC R.gulater"' ' .uo Summrry; 2003 13, "NRC-
Review of Recponses to B-ulletin 2002 04, Reactor Pressure Vessel Head Doegradation
anHd Roactor Coolant P-Fessuro Boundary into grity, (which incaludoc ISRC Bullotin 2002-
01, 2002 02, and NRC Order EA 03 009) and NRC Bullotin 2003 02, "Leakage foqm
Reactor Pressuro VeSSel LoW.er Head Penetrations and Reactor Coelant Press're
Bounda. intogri4t)'-. The Nickel-Alloy Penetration Nozzles Welded to the Upper Reactor
Vessel Closure Heads of Pressurized Water Reactors program (B2.1.5) and the Nickel
Alloy Aging Management Program (B2.1.34) as well as the Boric Acid Corrosion control
program, implement reactor coolant pressure boundary inspections of reactor coolant
pressure boundary components to identify degradation that would impact the reactor
coolant Pressure boundary.

The Boric Acid Corrosion program includes provisions to identify leakage, inspect and
examine for evidence of leakage, evaluate leakage, and initiate corrective actions. The
program maintains a tracking and trending program for boric acid leakage from plant
components and establishment of a component-based visual history of boric acid
leakage/seepage.

NUREG-1801 Consistency

The Boric Acid Corrosion program is an existing program that is consistent with NUREG-
1801, Section XI.M 0, "Boric Acid Corrosion".

Exceptions to NUREG-1801

None

Enhancements

None

Operating Experience

Industry operating experience indicates that boric acid leakage can cause significant
corrosion damage to'susceptible plant components. In response to recent NRC generic
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communications, the reactor coolant system pressure boundary integrity walkdowns
have been revised to perform periodic visual inspection of the reactor coolant system
components, the reactor pressure vessel upper head and bottom head, and document
any indication of leakage.

A review of the corrective action program and the work order process both show that
boric acid leakage is being identified, evaluated and the resulting component damage is
being repaired for the three Units. A review of plant operating experience indicates
instances of boric acid concerns identified either on the components from which it leaked
and/or on the surrounding equipment. Several occurrences were documented where
increased reactor coolant system leakage prompted a containment entry where boric
acid leakage was identified from various components within the containment. Both
active leakage and crystal buildup have been identified and the effects mitigated without
resulting in a loss of intended functions.

Conclusion

The continued implementation of the Boric Acid Corrosion program provides reasonable
assurance that aging effects will be managed such that the systems and components
within the scope of this program will continue to perform their intended functions
consistent with the current licensing basis for the period of extended operation.
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B2.1.5 Nickel-Alloy Penetration Nozzles Welded to the Upper Reactor

Vessel Closure Heads of Pressurized Water Reactors

Program Description

The Nickel-Alloy Penetration Nozzles Welded to the Upper Reactor Vessel Closure Heads
of Pressurized Water Reactors program manages cracking due to primary water stress
corrosion cracking (PWSCC) and loss of material due to boric acid wastage in nickel-alloy
pressure vessel head penetration nozzles and includes the reactor vessel closure head,
upper vessel head penetration nozzles and associated welds. The program for Nickel-Alloy
Penetration Nozzles Welded to the Upper Reactor Vessel Closure Heads of Pressurized
Water Reactors (Upper Head Nickel Alloy AMP) was developed by PVNGS to respond to
NRC Order EA-03-009. ASME Code Case N-729-1, subject to the conditions specified in 10
CFR 50.55a(g)(6)(ii)(D)(2) through (6), has superseded the requirements of NRC Order EA-
03-009. The aging management for the aging effect of loss of material of the upper vessel
head due to wastage is also included in the Boric Acid Corrosion program (B2.11.4).

Detection of cracking (including cracking induced by PWSCC) is accomplished through
implementation of a combination of bare metal visual examination (external surface of the
RPV closure head) surface and volumetric examinations (underside of RPV head)
techniques. Underside of RPV head examinations include volumetric examination of the
control element drive mechanism penetration tube walls, surface examination of the inner
diameter of the penetrations, and surface examination of the J-groove weld. Examinations
are consistent with ASME Code Case N-729-1, subject to the conditions specified in 10 CFR
50.55a(g)(6)(ii)(D)(2) through (6). Visual examinations are performed by VT-2 certified
personnel.

The Alloy 600 Management Program Plan maintains the integrity and operability for all
nickel alloy components at PVNGS.

NUREG-1801 Consistency

The Nickel-Alloy Penetration Nozzles Welded to the Upper Reactor Vessel Closure Heads
of Pressurized Water Reactors program is an existing 'program that is consistent with
NUREG-1801, Section XI.M11A, "Nickel-Alloy Penetration Nozzles Welded to the Upper
Reactor Vessel Closure Heads of Pressurized Water Reactors".

Exceptions to NUREG-1801

None

Enhancements

None.
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Operating Experience

Inspections completed to date have indicated no evidence of PWSCC in the vessel head
penetration nozzles with the exception of vent line indications on Unit 2 which were repaired
by machining and subsequently weld overlayed during refueling outage U2R13. ReaGte.
vessel head replacelments for all three' PVINGS Units are 6cheduled from year 2009 to year
2--1--.The original Unit 1 and Unit 3 reactor pressure vessel (RPV) heads are planned to be
replaced during the refueling outages in 2010. The Unit 2 RPV head was replaced during
the 2R15 outage in Fall 2009.

The following is a summary of information that has been provided to the NRC concerning

inspections per the requirements of NRC Order EA-03-009:

PVNGS UNIT 1 - REFUELING 12 (UIR12) ending in December, 2005

A visual examination of the bare-metal surface of the reactor head found no evidence of
boron or corrosion. No cleaning of the RPV head was necessary during U1R12.
Additionally, a boric acid walkdown was performed for the U1R12 refueling outage.
Potential boric acid leak sites from pressure retaining components above the RPV head
were examined. No leaks or evidence of leakage was found.

Ninety seven control element drive mechanism penetrations had nondestructive exams
performed. Eighty four were acceptable with no detectable defects and thirteen had
additional examinations performed as a result of the initial examinations. The additional
examinations performed on the thirteen penetrations were acceptable with no detectable
defects found.

In preparation for modifying the head vent nozzle in Unit 1 to remove the flow-restricting
orifice, the vent penetration J-weld and orifice J-weld were examined with manual eddy
current testing techniques. Upon removal of the orifice, a surface examination (eddy
current) of the J-groove weld and inside nozzle surface was performed as required. The
head vent nozzles at PVNGS do not protrude below the surface of the RPV head and, as a
result, there is no material below the J-groove weld to be examined. Although two areas of
reduced wall dimension were noted, the results of the examinations were acceptable with no
detectable defects. The head vent orifice was relocated to a downstream flange.

PVNGS UNIT 2 - REFUELING 15 (U2R15)13\ (U23 ,I nding in November, 2006

Th isual examination of the bare metal sur~faco of the roactor head found no ovi dence of
boronR or corrosion. Additionally, a Boric Acid WalkdoWn war, porformied foir the U2R13
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refueling outage. Potential boricG acid leak sites fromR pressure retaining components above
the RPV head were examinod. NO indications Of previously UnRepeoted leakage were
identified. The two sites With brict acid deposit at CEDMt vents were cleanred and reoked
during U2R1 3. No cltaning of the RPV head Wao Uneessar' during W2R. 3.

Non visual NtD was petrforned fo the reactor head Vent nozzle. The ven loatioes of a9ia
Sndications, Which were previoeuly corfirmed on the reactoR head Vent nrZleq ID uri4ae ansdo

reCpaired by grindig the indications to an acceptable tonsoditin durig t2R12 refueling
outage, wed area r e examined during s2R3. icu aceptable indicationsr at Or nea the same
narzea as these repaired in U2R12 were found. The vnot leie was repaired with weld overlay
usinag Inaonel 52 weelrmd natueal. These indications were characterized asu axal, were net
through wall and therea Wars evidelenc, lne dof R drue btondaof' leakage.-

The minimum required inspectiro coverage was obtained for all control element dre
VeGhanism nozzles usiNg ultrasonic and odd" current examination. No flaws were identified.

During U2R15 outage in 2009, the reactor pressure vessel head for Unit 2 was replaced. All
components penetrating the new heads and welds including the head vent are Alloy 690.

Pre Service Examinations were performed per draft NRC rule making requiring the use of
Cede Case N729-1 to perform the UT and ET examinations of 100% of the CEDM and Vent
line J-weld area. The examinations included a UIT and ET examination from the ID of each
nozzle in the J-weld area. In addition, all of the nozzles on the OD and all the J-weld
surfaces were ET examined.

PVNGS UNIT 3 - REFUELINGc10 (U3R1) ending in April, 20032

The examinations performeddin Unit 3 yielded no detectable defects, no visual indications of
leakage on the, reactor vessel ventr line and no-detection of leakage into 'the interference fit
zone of the ninety seven control element drive mechanism nozzles. As a result, no repairs
were required.

PVNGS-UNIT 3 -REFUELING 11 (U3RII1) ending in December,, 2004

The visual examination of the bare-metal surface of the reactor head found no evidence of
boron or corrosion. No cleaning of the RPV head was necessary during U3R1 1. Potential
boric acid leak sites from pressure retaining components above the RPV head were
examined. Two leak sites at CEDMV vents were identified. No active leak was identified.
The dry boric acid deposit stayed in the area of the vents and no carbon steel was affected.

The non-visual NDE was 'performed for, the "head vent. nozzle inspection following the
modification ,of .the head vent nozzle to permanently relocate the internal orifice. 'Upon
removal of the orifice a surface examination (eddy current) of the J-groove weld and inside
nozzle surface was performed as required. No flaws were found during this examination.
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Conclusion

The continued implementation of the Nickel-Alloy Penetration Nozzles Welded to the Upper
Reactor Vessel Closure Heads of Pressurized Water Reactors program provides reasonable
assurance that aging effects will be managed such that the systems and components within
the scope of this program will continue to perform their intended functions consistent with
the current licensing basis for the period of extended operation.
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B2.1.6 Flow-Accelerated Corrosion

Program Description

The Flow-Accelerated Corrosion (FAG) program manages wall thinning due to flow-
accelerated corrosion on the internal surfaces of carbon or low alloy steel piping, elbows,
reducers, expanders, and valve bodies which contain high energy fluids (both single
phase and two phases). The program implements the EPRI guidelines in NSAC-202L-
R3 to detect, measure, monitor, predict and mitigate component wall thinning. To aid in
the planning of inspections and choosing inspection locations, PVNGS utilizes the EPRI
predictive computer program CHECWORKS that uses the implementation guidance of
NSAC-202L-R3.

The objectives of the FAC program are achieved by (a) identifying system components
susceptible to FAC, (b) performing analysis using the predictive code CHECWORKS to
determine critical locations for inspection and evaluation, (c) providing guidance for
follow-up inspection , (d) repairing, replacing, or performing evaluation for components
not acceptable for continued service, based on the wear rates and minimum acceptable
thickness, and (e) evaluating and incorporating the latest technologies, industry and
plant in-house operating experience.

Procedures and methods used by PVNGS FAC program are consistent with APS
commitments to NRC Bulletin 87-01, "Thinning of Pipe Wall in Nuclear Power Plants",
and NRC Generic Letter 89-08, "Erosion/Corrosion-Induced Pipe Wall Thinning".

NUREG-1801 Consistency

The Flow-Accelerated Corrosion program is an existing program that-,-4fclwWn
11h1n.om,,,0,t, will bo is consistent with exception to NUREG-1801, Section XI.M17,

"Flow-Accelerated Corrosion".

Exceptions to NUREG-1801

Program Elements Affected

Scope of Program - Element I and Detection of Aging Effects - Element 4

NUREG-1801, Section XI.M17 indicates the FAC Program relies on implementation of
EPRI guidelines in NSAC-202L-R2. However, the guidelines provided in the governing
procedure 81DP-ORA02 were developed based-on the recommendations provided in the
EPRI Guideline NSAC-202L-R3.

The new revision of EPRI guidelines incorporates lessons learned and improvements to
detection, modeling, and mitigation technologies that became available since Revision 2
was published. The updated recommendations are intended to refine and enhance
those of previous revisions without contradictions to ensure continuity of existing plant
FAC programs

Enhancements

None.
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Pri.r to the period of extended operation, the following on.hancomonts Will bo
impomemnted in the following program olements:

SSope of Pr•ogram elomont 1, Detection -Af Aging Effects e.mont 4, Montoring and
Tending Elment 5, and Aeptane Crteria Element6

The programn procoduro will be enhanced to clarify the guidance for susceptible small
b3ore piping comTponentS.

Acceptance Criteria E0ement 6 and Corroctivo Actions E0ement 7

The program procedure will be enhanced to verif' the trace chromiIum content Of the
carbonA GAteel pipo replacement.

Operating Experience

Review of the work orders (from May 1996 through present) showed that there has been
no reported FAC-related leak or rupture at PVNGS for the components within the scope
of license renewal. Most of the work orders identified the effect of wall thinning during
the FAC program inspections. There were cases where the allowable thickness
determined in accordance with the program guidelines were reached and more rigorous
stress analyses were performed to justify continued service and to postpone the
replacement. Problems identified during implementation of the program activities were
not significant to the safe operation of the plant, and adequate corrective actions were
taken to prevent recurrence. Industry and plant operating experience were reviewed for
applicability and adjustment of the outage inspection list was determined in accordance
with program guidelines.

For previous refueling outages from R910 through R--214 of all three units, 8066 to
460166 locations of large-bore systems were selected for inspection before the outage.
The scope was expanded, if necessary based on UT findings. An inspection location
included the subject component (such as an elbow) and its adjacent area (such as
upstream and downstream piping). For small-bore systems, 16 to 6552 inspections
were selected before the outage. The scope was also expanded if necessary based on
UT findings. The replacements for each outage are scheduled on proactive basis,
determined by the projected remaining service life based on FAC analyses and by
programmatic strategy based on industry experience and cost comparison to further
inspections. The selections of FAC-resistance materials are stainless steel, chrome-
moly alloy, or carbon steel with trace chromium content > 0.1%. Baseline inspections
were performed for selected replacement locations of chrome-moly alloy and carbon
steel with trace chromium content > 0.1%.

Conclusion

The continued implementation of Flow-Accelerated Corrosion program provides
reasonable assurance that the aging effect of wall thinning due to FAC wear will be
managed such that the systems and components within the scope of this program will
continue to perform their intended functions consistent with the current licensing basis
for the period of extended operation.
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B2.1.8 Steam Generator Tube Integrity

Program Description

The scope of the Steam Generator Tube Integrity program includes the preventive
measures, degradation assessment, steam generator inspection, integrity assessment,
primary and secondary chemistry controls, leakage monitoring, and required
maintenance and repair activities necessary to manage cracking, denting, wall thinning,
and loss of -material. The aging management measures employed include, non-
destructive examination, visual inspection, sludge removal, tube plugging, in-situ
pressure testing and maintaining the chemistry environment by removal of impurities and
addition of chemicals to control pH and oxygen. Non-destructive Examination (NDE)
inspection scope and frequency, and primary to secondary leak rate monitoring are
conducted consistent with the requirements of PVNGS Technical Specifications.
PVNGS evaluates tube integrity in accordance with the structural integrity performance
criteria specified in Technical Specifications which encompasses and exceeds the
requirements of Regulatory Guide 1.121. In addition, Technical Specifications include
accident induced leakage performance criterion and operational leakage performance
criterion. The steam generator management practices are consistent with NEI 97-06,
"Steam Generator Program Guidelines".

-Guidance for steam generator management is specified in station procedures. This
guidance is consistent with the PVNGS Technical Specification requirements for steam
generator tube integrity and primary to secondary leakage limits. The PVNGS steam
generator inspection frequency is evaluated as part of the Degradation Assessment
performed prior'to each inservice inspection consistent with the Technical Specification
requirements for the observed degradation mechanism. Plugging criteria for removing
tubes from service 'are consistent with Technical Specifications.

Tube support degradation is monitored by the presence of normal support signals at
expected tube locations and by visual inspection of the secondary side. The PVNGS
steam generator management procedure specifies that steam generators will be visually
inspected, as required, on the secondary side at the accessible portions of the following
locations: tube sheet region, both hot and cold leg, tube supports, flow distribution plate,
and upper steam drum internals.

Aging management activities for steam generator tubing integrity are controlled by
station procedures. The steam generators are also monitored under the Maintenance
Rule (10 CFR 50.65) as implemented by station procedures. The Steam Generator
Tube Integrity program was developed from and is consistent with NEI 97-06, "Steam
Generator Program Guidelines". PVNGS procedural guidance includes performance
criteria for tube structural integrity, operational leakage and accident induced leakage
that are consistent with NEI 97-06 and the PVNGS Technical Specifications. Procedural
guidelines are also provided for monitoring and maintenance including plugging criteria,
plug inspection requirements and inspection requirements for tube supports. The
training and -qualification standards for personnel engaged in the acquisition and/or
evaluation of steam generator NDE activities are specified in a station administrative
procedure, and inspection practices are consistent with EPRI 10031381013706, "PWR
Steam Generator Examination Guidelines". PVNGS programmatic guidance also
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requires that each inspection be based on a degradation assessment that considers

active, relevant and potential damage mechanisms.

NUREG-1801 Consistency

The Steam Generator Tube Integrity program is an existing program that is consistent
with NUREG-1801, Section XI.M19, "Steam Generator Tube Integrity".

Exceptions to NUREG-1801

None

Enhancements

None

Operating Experience

The Steam Generator Tube Integrity program has been developed to be consistent with
NEI 97-06, and it benefits from the industry operating experience available when the
initiative was issued as well as the-EPRI guidelines it endorses. Station procedural
guidance requires that the Steam Generator Degradation Assessment for PVNGS be
updated every operating cycle to incorporate the latest industry and plant-specific
experience regarding steam generator degradation mechanisms.

NRC Information Notice 97-88 addressed the importance of recognizing the potential for
degradation in areas that have not previously experienced tube degradation and the
importance of licensees to assess the significance of indications with respect to the
qualification of the inspection techniques and the manner in which the indications were
detected. The PVNGS Steam Generator Degradation Assessment evaluates industry
experience as well as PVNGS experience to identify active, relevant and potential tube
damage mechanisms. The inspection sample size, location and method are developed
to fully address active mechanisms and provide assurance that relevant and potential
mechanisms will be identified if they become active at PVNGS. The inspection
expansion criteria take into account both increasing the area inspected when
degradation is found and changing the technology used to accurately examine
ambiguous or unexpected degradation.

PVNGS Units 1, 2 and 3 are two loop Combustion Engineering (CE) plants withtwo
identical replacement steam generators designed by ABB/CE which are considered a
modified CE System 80 design. The original steam generators were replaced in Units 1,
2, and 3 during the .fall of 2005, 2003, and 2007, respectively. Each steam generator
has a total of 12,580 Alloy 690 thermally treated tubes. The tubes are hydraulically
expanded into the tubesheetfor the entire tubesheet thickness. The tube support system
is similar to the original design, and like the original design is fabricated from 409 ferritic
stainless steel. To minimize the potential for stress corrosion cracking, in addition to the
tubing material change, the U-bend region in the first 17 rows were stress relieved after
bending.

Industry experience has shown that tube damage in replacement steam generators
typically occurs from loose parts and support wear.
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Wear is the only active damage mechanism in the PVNGS Replacement Steam
Generators (RSGs) as of UJ1R13 and U2R13, and specifically wear as the result of
interaction of tubing with the tube supports. Most of the wear indications weFehave been
observed in a region around the stay cylinder and at either ef the BatwiqgslDiaconal
Supports or Vertical Supports (Primarily VS3).Sat ,••V9)

As of the end of the U! R!3 and U2R13U1 R14, U2R15 and U3R14 outages no corrosion
degradation has been detected in any of the PVNGS replacement steam generator
tubes.

Due to certain .historically observed wear phenomenon, PVNGS has employed
conservative administrative plugging criteria related to support wear mechanisms. For
example, support wear indications are removed for wear rate greater than or equal to
35% for a normal operating cycle if no previous wear is identified. This plugging criterion
is designed to ensure that the structural and accident leakage performance criteria
specified in the PVNGS Technical Specifications are not exceeded in the subsequent
operating cycle. It was expected, based on RSG redesign, that the conditions necessary
to generate high wear rates in the Batwing Stay Cylinder (BWSC) and Cold Leg Corner
(CLC) regions were eliminated. While this.was clearly the case for CLC wear, the RSG
inspection results during the initial inspection in Unit 2 (U2R12) indicated that the RSG's
continued to exhibit similar wear conditions within the.BWSC region. As a result of these
findings, a decision was made prior to Unit 1 and Unit 3 RSG installation to plug and
stake all of the "frontline" BWSC tubes. The subsequent inspections during U2R13,
U1R13, U2R14,. U1R14, U3R14 and U2R15 have indicated that the BWSC wear issue
exists in the RSG's of all 3 PVNGS units.in Unit 2. during , , 2R1 2 and ,O2R1 3 indicated
that, for at least Unit 2, the RSGS conRtfinued to exhibit similarvwear conditions, within the
BWVSC region. Howovor a rimilar result was not observed in Un~it 1. Thero aro se-Veral
posesiblo oxplanationS for thorse re-sults. Thesoinlue

A decision was mnade priorF to Unit 1 RSG installation to plug and stake all the 2fronRtline"
BWVSC tubes. These are the tubes most likely to be affected by BWSC wear. As these

tub . w plugged, no NDE data could be .lle.. . d. t6 co.firm. the presence Of BWSC
wear. Hawever, it should be noted that ing Uit 2, fWu. wear was obsera ed raindmly
thrsulheut thinafficted region (with the largest wear obsened ir the frortline tubes). No
BeSC wear was obseral ed, at all, in theaUn iett 1 RSgbasnc.t

During dissionsprd With Westinghouws, fmeol lowg th , unit was suggested that
fabficatieon inss resulating iOn les than erpegted tube to tube 5wappst interaction mae
a reason fpr the uneyxpected epsesod wear. it ie oasible that inaUnit 1,irov
aligpment..mray be9 fresutg 66 in t ripAr.

On Febru Ncarye 19, 2004 Unit 2iwas operating at full power when radiation monitors
displayed indications 'of a low. level. primary to secondary leak. Shortly thereafter the
leak rate-was calculated tone 11.8 gallons per day, even though grab samplesindicated
3 gallons per day, and the decision was made to shut the unit down to find andrepair the
leak.-

After cooling, the plant down and performing tests, one SG tube was found totbe leaking
and was plugged. Further analysis, showedý that the cause of the leak was from a
puncture received from a wood screw that was used in the construction of the shipping
crates for the, tubes when the steamn generators were being manufactured. The tubes
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were placed in the crate and the crate assembled around them. One screw that was
used near the outer diameter of the top of the tube bend protruded through the wood
and began to puncture the tube material. The screw did not completely penetrate the
tube and the unit was operated from its post-outage startup to this date when the tube
finally began leaking. Contamination to the secondary plant was minimal and the unit
entered Mode 1 on March 9, 2004. Corrective actions put in place after the event
prevented recurrence in the Unit 1 and 3 replacement steam generators.

Conclusion

The continued implementation of the Steam Generator Tube Integrity program provides
reasonable assurance that aging effects will be managed such that the systems and
components within the scope of this program will continue to perform their intended
functions consistent with the current licensing basis for the period of extended operation.
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B2.1.9 Open-Cycle Cooling Water System

Program Description

The Open-Cycle Cooling Water System program manages loss of material and reduction of
heat transfer for components exposed to the raw water of the open-cycle cooling water
system. The program includes surveillance techniques and control techniques to manage
aging effects caused by biofouling, corrosion, erosion and silting in the open-cycle cooling
water system and in structures and components cooled by the open-cycle cooling water
system. The only safety-related open-cycle service water system is the essential spray
pond system. Essential spray ponds serve as the ultimate heat sink. In addition to the
essential spray pond system, the open-cycle cooling water program also addresses the
essential cooling water system heat exchangers that are administratively located within the
essential cooling water system license renewal boundary and the emergency diesel
generator jacket water, emergency diesel generator fuel oil, emergency diesel generator
lube oil and emergency diesel generator turbo air intercooler heat exchangers that are
administratively located with the emergency diesel generator system license renewal
boundary together with their associated components that are exposed to raw water supplied
by the essential spray ponds system. The program is consistent with PVNGS commitments
as established in responses to Generic Letter 89-13.

The surveillance techniques utilized in the Open-Cycle Cooling Water program include
visual inspection and Non-Destructive Examination (NDE) of selected components together
with thermal and hydraulic performance monitoring of heat exchangers and of the essential
spray pond system as an integrated whole. The control techniques utilized in the Open-
Cycle Cooling Water program include (1) water chemistry controls to mitigate the potential
for the development of aggressive cooling water conditions, (2) flushes and (3) physical
and/or chemical cleaning of heat exchangers and of the Essential Spray Ponds to remove
fouling and to reduce the potential sources of fouling.

NUREG-1801 Consistency

The Open-Cycle Cooling Water System program is an existing program that, following
enhancement, will be consistent with NUREG-1801, Section XI, M20, "Open-Cycle Cooling
Water System".

Exceptions to NUREG-1801

None

Enhancements

Prior tolthe period of extended operation, the following enhancements will be implemented
in the following program elements:
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Detection of Aging Effects - Element 4 and Acceptance Criteria - Element 6

Clarify guidance in the conduct of heat .xchaRgr• and piping inspections using NDE
techniques and related acceptance criteria.

Operating Experience

PVNGS has experienced fouling of safety. related coolers and heat exchangers due to
inadequate chemistry control. In 1994, PVNGS implemented a new chemistry control
program for the emergency spray pond system to control corrosion and prevent fouling of
the safety-related components. Throughout the period of 1994 through May 2006,,PVNGS
made a series of changes to this program which created a chemical environment that was
progressively more conducive to fouling of the heat exchangers which were relied upon to
transfer heat from the reactor, containment, diesel generators, and safety-related equipment
rooms to the ultimate heat sink. The foulant was determined to be a buildup of excess
chemicals which were added as part of the chemistry control program. Years of test results
showed degraded heat exchanger performance, numerous heat exchanger inspections
which documented chemical buildup, and an increasing need to clean the heat exchangers
more frequently. In May 2006 degraded performance was observed in all trains in all three
units. Because of design margins, only Unit 2 Train B essential cooling water system heat
exchanger was identified where fouling may have been sufficient to cause a loss of safety
function.

As a result of an NRC inspectionrelated to this operating history, the NRC concluded that
there were five violations of NRC requirements, characterized as performance deficiencies.
Upon final evaluation, the NRC determined that because these violations were of very low
safety significance, had been entered into the corrective action program, the root-cause had
been identified, and appropriate corrective actions had been taken, they were considered
non-cited violations.

The following immediate corrective actions were taken to return the effected systems to full
operability:

" The essential spray-ponds system chemistry was corrected.

* Essential cooling water system heat exchangers were cleaned in all three units.

* Diesel generator intercoolers were cleaned in all three units and diesel generator test
frequency was increased until it was determined that the immediate corrective
actions were effective.

* Procedures were revised to require a work order to be generated to clean any
emergency diesel generator intercooler if temperature exceeds 1200 F.

" The spray ponds were cleaned in all three units.
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* Additional cleaning and inspections of the diesel generator and essential cooling

water heat exchangers were scheduled.

The following corrective actions were taken to ensure root-cause issues were corrected:

* Chemistry control program was revised to establish appropriate limits and to
increase sampling frequencies.

* Revised essential cooling water heat exchanger procedures to ensure thermal
performance was adequately evaluated

* Established controls that required changes to the chemistry control program to
undergo 10 CFR 59 reviews

* Actions were taken to reinforce the need to maintain a "low threshold" with respect to

corrective action initiation.

" Corrected the use of computer models that predicted calcium phosphate scale

Conclusion

The continued implementation of the Open-Cycle Cooling Water System program provides
reasonable assurance that aging effects will be managed such that the systems and
components within the scope of this program will continue to perform their intended
functions consistent with the current licensing basis for the period of extended operation.
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B2.1.12 Fire Protection

Program Description

The Fire Protection program manages loss of material for fire rated doors, fire dampers,
diesel-driven fire pumps, and the CO 2 and halon fire suppression systems, cracking,
spalling, and loss of material for fire barrier walls, ceilings, and floors, and hardness and
shrinkage due to weathering of fire barrier penetration seals. Periodic visual inspections of
fire barrier penetration seals, fire dampers, fire barrier walls, ceilings and floors, and periodic
visual inspections and functional tests of fire-rated floors are performed to ensure that they
can perform their intended function.

The Fire Protection program manages aging by a visual inspection on ten percent of each
type of penetration seal at least once every 18 months. This sample set method ensures
that each penetration seal is inspected at least once every 15 years.

The Fire Protection program manages aging by a visual inspection every 18 months of the
fire barrier walls, ceilings, and floors, including coating and wraps of Thermo-lag enclosures,
examining for any signs of aging such as cracking, spalling, and loss of material.

The Fire Protection program manages aging by drop testing on ten percent of all accessible
fire dampers on an 18 month basis.

The Fire Protection program manages aging by performing visual inspections every 18
months on fire-rated doors to verify the integrity of door surfaces and for clearances to
detect aging of the fire doors prior to the loss of intended function.

The diesel-driven fire pumps are under observation during performance tests such as flow
tests, start/run tests for detecting any aging of the fuel supply line. The fuel oil supply line is
also managed by the Fuel Oil Chemistry program (B2.1.14) and External Surface Monitoring
Program (B2.1.20).

A visual inspection and function test of the halon and C02 fire suppression systems is

performed every 18 months.,

NUREG-1801 Consistency

The Fire Protection program is an existing program that, following enhancement, will be
consistent with exception to NUREG-1801, Section XI.M26, "Fire Protection".
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Exceptions to NUREG-1801

Program Elements Affected

Parameters Monitored or Inspected - Element 3 and Detection of Aging Effects - Element 4

NUREG-1801 recommends a visual inspection and function test of the halon and C02
systems every six months. The PVNGS procedures for visual inspections and function
testing of the halon and C02 fire suppression systems are performed every 18 months
(excluding dampers which are integrity validated every 54 months per TSR 3.11.103.6 and
TSR 3.11.106.6) per Technical Requirements Manual Surveillance Requirements (TSR)
3.11.106.4, and 3.11.103.4, respectively. Ths procedural function to.t would These
functional tests will identify any mechanical damage of the halon and C02 fire suppression
system that prevents the system from performing its intended function. The 18 menth test
frequency is considered sufficient to ensure system availability and operability based on
station operating history that indicates no loss of intended function due to aging. A review of
the past ten years of operating experience and corrective action documentation has shown
no degradation or loss of intended function between test intervals.

Enhancements

Prior to the period of extended operation, the following enhancements will be implemented
in the following program elements:

Parameters Monitored or Inspected - Element 3, Detection of Aging Effects - Element 4,
Monitoring and Trending -Element 5, and Acceptance Criteria - Element 6

Procedures will be enhanced to state trending requirements for the diesel-driven fire pump
and to includ, ..isual inSpecGtion of the. fuel Supply line to detect degradation, .

Procedures will be enhanced to inspect for mechanical damage, corrosion and loss of
material of the C02 system discharge nozzles.

Procedures will be enhanced to state the qualification requirements for inspecting
penetration seals, fire rated doors, fire barrierwalls, ceilings and floors.

Operating Experience

Plant operating experience indicates that there have been instances of Thermo-Lag
degradation and cracking. These portions of affected Thermo-Lag envelopes have been
reworked according to PVNGS specification. PVNGS has also experienced door skin
cracks. These have been weld repaired according to specification.

During May of 2005, a fire protection audit was performed by members of APS and other
industry representatives. The audit team observed current conditions and installations of
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the C02 and halon suppression systems during walk-downs of selected fire zones. All
systems were found in good condition. Multiple walkdowns per unit were conducted to
examine the current condition of existing fire barriers in the Unit 1 control building, the Unit 2
turbine building, and the Unit 3 auxiliary building. There was one adverse condition
identified in the Unit 3 auxiliary building where copper piping was penetrating the floor
barriers. The audit team found no degraded conditions (e.g., cracks, gouges, holes in
material, joint/seal gaps) of installed electrical raceway fire barriers.

In September of 2006, it was discovered that a carbon steel pipe nipple was in need of
replacement due to galvanic corrosion and was subsequently replaced. The nipple was
located between a galvanized tee and a brass valve. This event is representative of the
PVNGS experience of detecting degradations and leakage in time to take corrective action
prior to the loss of intended function.

During the 2007 fire protection audit, a concern was raised for the need of a plan to identify
fire protection equipment obsolescence issues. Design modifications have been identified
to address these issues.

Conclusion

The continued implementation of the Fire Protection program provides reasonable
assurance that aging effects will be managed such that the systems and components within
the scope of this program will continue to perform their intended functions consistent with
the current licensing basis for the period of extended operation.

Palo Verde Nuclear Generating Station
License Renewal Application
Amendment 3

Page B-47



Appendix B
AGING MANAGEMENT PROGRAMS

B2.1.14 Fuel Oil Chemistry

Program Description

The Fuel Oil Chemistry program manages loss of material on the internal surface of
components in the emergency diesel generator (EDG) fuel oil storage and transfer system,
diesel fire pump fuel oil system, and station blackout generator (SBOG) system. The
program includes (a) surveillance and monitoring procedures for maintaining fuel oil quality
by controlling contaminants in accordance with applicable ASTM Standards, (b) periodic
draining of water from fuel oil tanks, (c) visual inspection of internal surfaces during periodic
draining and cleaning, (d) ultrasonic wall thickness measurements of fuel oil tanks if there
are indications of reduced cross sectional thickness found during the visual inspection, (e)
inspection of new fuel oil before it is introduced in the fuel oil tanks, and (f) one-time
inspections of a representative sample of components in systems that contain fuel oil by the
One-Time Inspection Program.

Fuel oil quality is maintained by monitoring and controlling fuel oil contaminants in
accordance with applicable ASTM Standards. This is accomplished by periodic sampling
and chemical analysis of the fuel oil inventory at the plant and sampling, testing, and
analysis of new fuel oil prior to introduction into the fuel oil storage tanks. Initial samples of
new.fuel oil are inspected for entrained foreign material and water as precautions during the
delivery process to avoid introducing contaminants. If a sample appears to be
unsatisfactory, delivery is discontinued or not allowed.

The One-Time Inspection program (Section B2.1.16) will be used to verify the effectiveness

of the Fuel Oil Chemistry program.

NUREG-1801 Consistency

The Fuel Oil Chemistry program is an existing program that, following enhancement, will be
consistent with exception to NUREG-1801, Section XI.M30, "Fuel Oil Chemistry".

Exceptions to NUREG-1801

Program Elements Affected

Preventive Actions - Element 2

Stabilizers and corrosion inhibitors are not added to the diesel fuel based on the plant
operation experience with negligible underground temperature swings, an arid outdoor
environment, and operating experience showing the historical absence of water in the EDG
fuel 'oil. Fuel oil qu ality is maiRtakied verified through periodic sampling.
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Parameters Monitored or Inspected - Element 3 and Acceptance Criteria -Element 6

NUREG-1801 states within Element 3, in part, the ASTM Standards D1796 and D2709 are
used for determination of water and sediment contamination in diesel fuel. PVNGS
Technical Specification 5.5.13 requires use of ASTM Standard D1796-83 only.

Monitoring and Trending -Element 5

Water has never been discovered within the EDG fuel oil system, and therefore biological
activity is not monitored. PVNGS Technical Specification Bases for Surveillance
Requirement 3.8.1.5 state that removal of water is the most effective means of controlling
microbiological fouling.

Enhancements

Prior to the period of extended operation, the following enhancements will be implemented
in the following program elements:

Scope of Program - Element 1, Parameters Monitored or Inspected - Element 3, and
Monitoring and Trending -Element 5

Procedures will be enhanced to extend the scope of the program to include SBOG fuel oil
storage tank and SBOG skid fuel tanks.

Preventive Actions - Element 2 and Detection of Aging Effects - Element 4

Procedures will be enhanced to include ten-year periodic draining, cleaning, and inspections
on the diesel-driven fire pump day tanks, SBOG fuel oil storage tanks, and SBOG skid fuel
tanks.

Detection of Aging Effects - Element 4

Ultrasonic testing (UT) or pulsed eddy current (PEC) thickness examination will be
conducted to detect corrosion-related wall thinning if degradation is found during the visual
inspections and once on the tank bottoms for the EDG fuel oil storage tanks, EDG fuel oil
day tanks, diesel-driven fire pump day tanks, and SBOG fuel oil storage taRks tank, and
SBOG skid fuel tanks. The one-time UT or PEC examination on the tank bottoms will be
performed before the period of extended operation.

Operating Experience

PVNGS has no operating experience resulting in MIC in EDG fuel oil. Also, operating
experience has shown negligible underground temperature swings and absence of water in
the EDG fuel oil.

In 2005, during the U2R12 refueling outage, strainers downstream of the EDG fuel oil day
tank were found to be clogged. The cause was determined to be a buildup of sediment in
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B2.1.17 Selective Leaching of Materials

Program Description

The Selective Leaching of Materials program manages the loss of material due to selective
leaching for copper alloy >15% zinc (brass), copper alloy >8% aluminum (aluminum-
bronze), and gray cast iron components exposed to closed-cycle cooling water,
demineralized water, secondary water, and raw wator raw water and wetted gas within the
scope of license renewal. Components susceptible to selective leaching are in the auxiliary
steam, diesel generator, essential chilled water, 8ccntial cooling water, essential spray
ponds, and fire protection systems.

A one-time inspection of a selected sample of components internal surfaces will-be is
performed. Visual and/or mechanical methods wil determine whether loss of material due
to selective leaching is occurring. If these inspections detect dezincification, de-alloying, or
graphitization, which are indications of selective leaching, then a follow-up
examination/evaluation will-be is performed. The examination/evaluation may require
confirmation of selective leaching with a metallurgical evaluation which may include
microstructure examination. The sample size of the system/material/environment
combination may be expanded based on the results of the evaluation and testing. If
indications of selective leaching are confirmed, follow up examinations/evaluations will-be
are performed.

A statien procedure Will ipmntthe Selectie Leac~hing of Materiale programn. Theinta
visual iR6pectiGnc and evaluatiOnc wil! be comnpleted prier to the period of extende
epeFatien.

NUREG-1801 Consistency

The Selective Leaching of Materials program is an existing program that is a new pogrm
that, Whnmplmnted, will be consistent with exception to NUREG-1801, Section XI.M33,
"Selective Leaching of Materials".

Exceptions, to NUREG-1801

Program Elements Affected

Scope of Program - Element 1, Preventive Actions - Element 2, Parameters Monitored or
Inspected - Element 3, and Detection of Aging Effects - Element 4

NUREG-1801, Section XI.M33 recommends hardness testing of sample components in
addition to visual inspections. However, a qualitative determination of selective leaching wil
be is usedin lieu of Brinell. hardness testing for components within the scope of the PVNGS
Selective. Leaching of Materials program. The exception involves the use of examinations,
other than Brinell hardness testing identified in NUREG-1 801 to identify the presence of
selective leaching of materials. The exception is justified, because (1) hardness testing may
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not be feasible for most components due to form and configuration (e.g., heat ec•hanger
tubes) and (2) other mechanical means, e.g., scraping, or chipping, provide an equally valid
means of identification.

Additionally, hardness testing will eRly p~ed only Provides definitive results if baseline
values are available for comparison purposes. Specific material contents for copper
alloys may not be known and gray cast irons may not have published hardness
numbers. Without specific numbers for comparison, hardness testing would yield
unusable results. In lieu of hardness testing, visual and mechanical inspections will-be
are performed on a sampling of components constructed of copper alloys (>15% zinc
and >8% aluminum) and gray cast iron from various station system environments.
Follow-up examinations or evaluations will-be are performed on component material
samples where indications of dezincification, de-alloying, or graphitization are visually
detected and additional analysis as part of the engineering evaluation is required. The
engineering evaluation may require confirmation with a metallurgical evaluation (which
may include a microstructure examination).

Enhancements

None

Operating Experience

The SlcieLeaching oef Mat~eirials program i a now progmr.Am thatti a onRe time
inpetion with no) plant Spocific prograM operating exporionco historý,.

The accelerated de-alloying of aluminum-bronze (copper alloy >8% aluminum), caused
by Microbiologically Induced Corrosion (MIC), which was the subject of Information
Notice .94-59 regarding selective leaching, is documented. The PVNGS open-cycle
cooling water systems are chemically treated with biocides to prevent the growth of MIC
causing bacteria and systems, not in continuous use, are recirculated periodically to
ensure adequate chemical mixing is maintained. Industr',' and plant poiic operating
experience will be evaluated in the development and implementation of this program.

Conclusion

The continued implementation of the Selective Leaching of Materials program wil
pFevide provides reasonable assurance that aging effects will be managed such that the
systems and components within the scope of this program will continue to perform their
intended functions consistent with the current licensing basis for the period of extended
operation.
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B2.1.18 Buried Piping and Tanks Inspection

Program Description

The Buried Piping and Tanks Inspection program manages loss of material on external
surfaces of buried components in the following systems: chemical and volume control,
condensate storage and transfer, diesel fuel storage and transfer, domestic water, fire
protection, W-RF-SBOG fuel system, service gas and essential spray ponds. Opportunistic
visual inspections will monitor the condition of protective coatings and wrappings found on
carbon steel, gray cast iron or ductile iron components and assess the condition of stainless
steel components with no protective coatings or wraps. Any evidence of damaged wrapping
or coating defects is an indicator of possible corrosion damage to the external surface of the
components.

The Buried Piping and Tanks Inspection program is a new program that will be implemented
prior to the period of extended operation. Within the ten year period prior to entering the
period of extended operation an opportunistic or planned inspection will be performed. The
Buried Piping and Tanks Inspection program requires a planned inspection within the first
ten years of the period, of .extended operation if an opportunistic inspection has not been
performed within this ten year period.

NUREG-1801 Consistency

The Buried Piping and Tanks Inspection program is a new program that, when implemented,
will be consistent with exception to NUREG-1801, Section XI.M34, "Buried Piping and Tanks
Inspection".

Exceptions to NUREG-1801

Pro-gram Elements Affected

Scope of Program - Element I and Acceptance Criteria- Element 6

NUREG-1801, Section XI.M34 scope only includes buried steel piping and components.
However, PVNGS also includes stainless steel in their buried piping program that will be
managed as part of this aging management program.

Scope of Program - Element 1, Preventive Actions - Element 2, and Acceptance Criteria-
Element 6

NUREG-1801, Section XI.M34 relies on preventive measures such as coatings and
wrappings. However, portions of. buried stainless steel piping may not be coated or
wrapped. Inspections of buried piping that is not wrapped will inspect for loss of material
due to general, pitting, crevice, and microbiologically influenced corrosion.
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Enhancements

None

Operating Experience

The Buried Piping and Tanks Inspection program is a new program. Degradation of
buried components was addressed at PVNGS during an inspection program in
September 2002. Observations of this inspection program include:

During the past several years, leaks developed in various buried piping segments, which
potentially threaten the continuous operation of PVNGS. These leaks collectively
indicated a negative trend in the overall integrity of the buried pipe.

Inspection and maintenance activities were implemented in order to address overall
integrity of the buried pipe. Determination of system priorities and development of a
draft inspection plan for each of the evaluated systems was developed.

The applicable systems with piping installed below grade were evaluated and assigned
ranking based on priority. The majority of these evaluated buried piping systems have
very little or no identified potential for degradation.

The majority of the systems evaluated in the inspection program are not within the scope
of license renewal. The PVNGS corrective action documentation to date has shown
that, for. the systems within the scope of license renewal, degradation has been found
primarily in the fire protection system. Fire protection system has had localized
degradation in excess of the minimum wall requirement of 40% nominal wall thickness.
The designated segments of the degraded ductile iron piping have been replaced by
fiberglass reinforced plastic piping. The fire protection system has not experienced a
failure that affected the ability of the plant to achieve and maintain safe shutdown in the
event of a fire. To date, the actual pipe failures of the underground fire protection
system have been isolated and repaired without adversely affecting any fire protection
water suppression system.

Industry and plant-specific operating experience will be evaluated in the development

and implementation of this program.

Conclusion

The implementation of the Buried Piping and Tanks Inspection program will provide
reasonable assurance that aging effects will. be managed such that the systems and
components within the scope of this program will continue to perform their intended
functions consistent .with the current licensing basis for the period of extended operation.
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B2.1.19 One-Time Inspection of ASME Code Class 1 Small-Bore Piping

Program Description

The One-Time Inspection of ASME Code Class 1 Small-Bore Piping program manages
cracking of stainless steel ASME Code Class 1 piping less than or equal to 4 inches.
This program is a part ,f the Risk nfo.rm.od In.sorvic. I•n•petion (RI ,SI) program.

For ASME Code Class 1 small-bore piping, the RI IS' program requir, . olumetric.
exa1minations (by ultrasonic. testing) on soloctdwed -lcaiostodeet cracking. IWo 'lld
loc)ations are seloctdvolumetric examinations (by ultrasonic testing) will be performed
on selected butt weld locations to detect cracking. Small-bore weld locations are
selected for examination based on the guidelines provided in EPRI TR-1 12657.
Volumetric examinations are conducted in accordance with ASME Section XI with
acceptance criteria from Paragraph IWB-3131 and IWB-2430 for butt welds. Socket
welds that fall within the weld examination sample will be examined following ASME
Section XI Code requirements. If a qualified volumetric examination procedure for
socket welds endorsed by the industry and the NRC is available and incorporated into
the ASME Section XI Code at the time of PVNGS small-bore socket weld inspections
then volumetric examinations will be conducted on small-bore socket welds as part of
the PVNGS program. The fou-rth inter-al of the S1 program will provide the ros-ults for
the one time inpcto f ASMVE Code Class 1 small bore piping-.

If evidence of an aging effect is revealed by a one-time inspection, evaluation of the
inspection results will identify: appropriate cOrrective actions.

This Program will be implemented and inspections completed and evaluated prior to the
period of extended operation.

In conforFmance With 10 CFR 50.55a(g)(4)(ii),.the ISI Program is updated
eac•hUc•cessie 120 Month inspection interal to complY With the rFequiromFnts of the
latesF_;t edition of the ASME Code sprcifIed twelve mornths befoe the rstart of thpe
inspection inter'.al.

NUREG-1801 Consistency,

The One-Time Inspection of ASME Code Class 1 Small-Bore Piping program is-a-P
existing program that isis a new program that, when implemented, will be consistent,
with exception .to NUREG-1 801, Section XI.M35, "One-Time Inspection of ASME Code
Class 1 Small-Bore Piping".

Exceptions to NUREG-1801

Program Elements Affected

Scope of Program - Element 1

The PVNGS risk inor ed roess, examination requirements are perform:ed consistent
wih PRI TR 112657, Re'sdRfisk Informed ln.Ic Inpcto Evlato

Pr..OdU. ",. Rev, •.A, i•ntead of E.PRI Report 1000701, O INterim Thermal Fatigu
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Managem.n. t Guido'ne" (MRP , ,. .Guidelines from EPRI TR-1 12657, "Revised Risk-
Informed Inservice Inspection Evaluation Procedure," Rev. B-A, were used for identifying
susceptible piping instead of EPRI Report 1000701, "Internal Thermal Fatigue
Management" Guidance (MRP-24). Guidelines for identifying piping susceptible to
potential effects of thermal stratification or turbulent penetration that are provided in
EPRI Report 1000701 are also provided in EPRI TR-112657. The recommended
inspection volume for welds in EPRI Report 1000701 are identical to those for inspection
of thermal fatigue in RI-ISI programs; thus, the PVNGS risk-informed process
examination requirements meet the requirements of NUREG-1801 and no
enhancements are required.

Enhancements

None.

Operating Experience

In order to estimate the extent of the problem of crackinq in Class 1 piping socket welds,
Nebraska Public Power District (NPPD) performed a search of LERs in the NRC ADAMS
database relating to this topic. They found 22 examples. These events were the result
of high-cycle fatique crackinq due to vibration or weld defects during installation. As
noted by NPPD, cracking due to high-cycle fatigue is the result of improper design or
installation that creates an unanalyzed condition that will lead to failure of the component
early in life if not corrected. It is not related to the effects of aging. Typical industry
response to cracking caused by high-cycle fatigue is to modify the design to prevent
recurrence including using improved socket welds and changing the installation to
eliminate the vibration.

PVNGS has experienced cracking of stainless steel ASME Code Class 1 piping less
than or equal to NPS 4. A hair-line weld failure was caused by cyclic fatigue due to
vibration combined with being improperly supported on a shutdown cooling suction line.
Piping modifications have reduced the excessive vibration. A review of the second 10-
year ISI Interval Summary Reports for Units 1, 2 and 3 indicates there were no code
repairs or code replacements required for continued service of ASME IWB Code
components during the second 10-year ISI Interval.

Conclusion.

The implementation -of the One-Time Inspection of ASME Code Class 1 Small-Bore
Piping program during thpe44 ,•ih l..o"' I.pection InteR.al will provide reasonable
assurance that aging effects will be managed such that the systems and components
within the scope of this program will continue to perform. their intended functions
consistent with the current licensing basis for the period of extended operation.
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B2.1.22 Inspection of Internal Surfaces in Miscellaneous Piping and

Ducting Components

Program Description

The Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components
program manages cracking, loss of material, and hardening and loss of strength. The
internal surfaces of piping, piping components, ducting and other components that are not
covered by other aging management programs are included in this program.

The Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components.
program uses the work control process to conduct and document inspections. The program
will perform visual inspections to detect aging effects that could result in a loss of
component intended function. The visual inspections will be conducted during periodic
maintenance, predictive maintenance, surveillance testing and corrective maintenance.
Additionally, visual inspections may be augmented by physical manipulation to detect
hardening and loss of strength of both internal and external surfaces of elastomers. The
program also includes volumetric evaluation to detect stress corrosion cracking of the
internal surfaces of stainless steel components exposed to diesel exhaust.

Within 10 years before entering the period of extended operation, a review will be conducted
to determine the number of inspection opportunities afforded by the work control process for
all systems within the scope of this program. In the vast majority of cases, it is expected that
the number of work opportunities existing will be sufficient to detect aging -and provide
reasonable assurance that intended functions are maintained. For those systems or
components where inspections. of opportunity are insufficient, an inspection• will be
conducted prior to the period of extended operation to provide reasonable assurance that
the intended functions are maintained.

The Inspection of Internal• Surfaces in Miscellaneous Piping and Ducting Components
program is a new program that will be implemented prior to the period of extended
operation.

NUREG-1801 Consistency.

The Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components
program .is a new program that, when implemented, will be consistent with exception to
NUREG-1801, Section XI.M38, "Inspection of Internal Surfaces in Miscellaneous Piping and
Ducting Components".
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Exceptions to NUREG-1801

Program Elements Affected:

Scope of Program - Element 1; Parameters Monitored or Inspected - Element 3; Detection
of Aging Effects - Element 4; and Monitoring and Trending- Element 5.

NUREG-1801 XI.M38 provides for a program of visual inspections of the internal surfaces of
miscellaneous steel piping and ducting components to ensure that existing environmental
conditions are not causing material degradation that could result in a loss of component
intended functions. The exceptions to NUREG-1801, XI.M38 are an increase to the scope
of the materials inspected to include stainless steel, aluminum, copper alloy and elastomers
in addition to steel and an increase to the scope of aging effects to include crackinq in
stainless steel and hardening and loss of strength for elastomers. Additionally, visual
inspections may be augmented (1) by physical manipulation to detect hardening and loss of
strength of elastomers and (2) by surface or volumetric evaluation to detect stress corrosion
cracking of the internal surfaces of stainless steel components exposed to diesel exhaust.

Enhancements

None

Operating Experience

Inspection of Internal Surfaces in Miscellaneous Piping and Ducting Components program is
a new program.. Therefore no programmatic operating experience has been gained.
Industry and plant-specific operating experience will be evaluated in the development and
implementation of this program.

Conclusion

The implementation of the Inspection of Internal Surfaces in Miscellaneous Piping and
Ducting Components program will provide reasonable assurance that aging effects will be
managed such that the systems and components within the scope of this program will
continue to perform their intended functions consistent with the current licensing basis for
the period of extended operation.
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B2.1.23 Lubricating Oil Analysis

Program Description

The Lubricating Oil Analysis program manages loss of material and reduction of heat
transfer for components within the scope of license renewal that have surfaces exposed to
lubricating and hydraulic oils. The program will ensure the lubricating and hydraulic oil
environment in mechanical systems is maintained to the required quality. The program
monitors and controls oil contaminants, primarily water and particulates, within acceptable
limits, thereby preserving an environment that is not conducive to aging effects. Monitoring
and trending of oil analysis results identifies the potential for component aging before loss of
component intended function occurs. The program includes acceptance criteria based on
vendor and industry guidelines.

Plant procedures implement sampling methods, lubricant test methods and lubricant test
data evaluation requirements. Sample schedules are established and managed within the
plant Reliability Centered Maintenance and Preventative Maintenance Program.

The One-Time Inspection program (Section B2.1.16) will be used to verify the effectiveness
of the Lubricating Oil Analysis program.

NUREG-1801 Consistency

The Lubricating Oil Analysis program is an existing program that is consistent with exception
to NUREG-1801, Section XI.M39, "Lubricating Oil Analysis".

Exceptions to NUREG-1801

Program Elements Affected

Parameters Monitored or Inspected - Element 3; Acceptance Criteria- Element 6

NUREG-1801 recommends that lubricating oil in components subject to periodic oil changes
be tested using particle-counting test methods to detect evidence of abnormal wear rates or
excessive corrosion. There are three types of particle countinq performed at PVNGS:
particle count by Auto Counter for cleanliness, particle count by spectroscopy to measure
ppm levels of metals and microscopic examination to characterize particles. The most
appropriate method is used for each oil. At PVNGS, the Lubricating Oil Analysis program
conducts particle-counting for cleanliness on turbine oils but not on diesel engine oils due to
limitations of the Auto Counter instrument. tho potential for. intrfrenc.. by ot... The
Lubricating Oil Analysis program relies upon elemental analysis techniques asdescribed in
ASTM D6595 "Determination of Wear Metals and Contaminants in Used Lubricating Oils or
Used Hydraulic Fluids by Rotating Disc Electrode Atomic Emission Spectroscopy' to count
wear metals. Elomontal analysis tochniquec are considorod to be a form of parti*cle
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counting that also • pro.ides infornmation about the motalurgy of the pat*Gie&l•. The use of
elemental analysis for wear metals in lieu of particle counting for cleanliness teehakques is
deemed to provide a greater degree of insight into lubricant condition for the purpose of
managing aging.

NUREG-1801 recommends that lubricating oil in components that are not subject to periodic
oil changes be tested additionally for flash point in order to verify suitability for continued
use. At PVNGS, the Lubricating Oil Analysis program considers flash point testing to
provide indication of lubricating oil contamination by fuel oils. The Lubricating Oil Analysis
program therefore requires flash point testing only for lubricating oils in components where
the potential exists for contamination of the lubricating oil by fuel oil.

NUREG-1801 recommends that lubricating oil in components that are not subject to periodic
oil changes be tested additionally for neutralization number. At PVNGS, the Lubricating Oil
Analysis program tests diesel engine lubrication oils using the Total Base Number (BN)
parameter for lubricant evaluations performed to assess the suitability of oil for continued
use; Total Acid Number (AN) has been found to be of limited utility in evaluating engine oils
for continued use, however, this test is used for evaluating the oils in other components for
continued use.

Enhancements

None

Operating Experience

PVNGS site specific operating experience revealed no pattern of events involving loss of
intended function as a result of aging effects related to Iubricating oil contamination. or
degradation.

Reactor coolant pump bearing systems Which includs the pum.p thrust bearing and the Goi
o..rlow .storage tank - During the 1994-1997 time frame, abnormal water levels were
measured in oil samples of 4 of the 12 pump bearings. Three of these were from Unit 2.
When the water was discovered,, corrective action was taken to remove the water and oil.
Testing was. performed until acceptable oil dryness could be established. The cause was
determined to be an outage related cleaning practice that resulted in placing water in the oil.
All 12 reactor coolant pump bearing systems have been d"y water-free since the cleaning
practice was changed.

Emergency diesel generator particulate (wear metal) condition - In July of 1999, abnormal
wear metal levels were measured in the 2MDGAH01 engine oil. The test measurement
indicated a step change in chrome. The cylinder liners were believed to be the most likely
source of the wear metal. Boroscope inspection isolated the liner which was removed and
replaced. Visual inspection post maintenance indicated axial wear in the form of scratches
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which caused narrow cuts through the chrome. The cause was determined to be a random

event that occurred where the gaps in the rings were aligned.

Conclusion

The continued implementation of the Lubricating Oil Analysis program, supplemented by the
One-Time Inspection program (B2.1.16), provides reasonable assurance that aging effects
will be managed such that the systems and components within the scope of this program
will continue to perform their intended functions consistent with the current licensing basis
for the period of extended operation.
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B2.1.25 Electrical Cables and Connections Not Subject to-10 CFR 50.49
Environmental Qualification Requirements Used in
Instrumentation Circuits

Program Description

The scope of the Electrical Cables and Connections Not Subject to 10 CFR 50.49
Environmental Qualification Requirements Used in Instrumentation Circuits program
includes the cables and connections used in sensitive instrumentation circuits with
sensitive, high voltage low-level signals within the ex-core neutron monitoring system.
The Electrical Cables and Connections Not Subject to 10 CFR 50.49 Environmental
Qualification Requirements Used in Instrumentation Circuits program manages
embrittlement, cracking, melting, discoloration, swelling, or loss of dielectric strength
leading to reduced insulation resistance.

The purpose of this program is to provide reasonable assurance that the intended
function of cables and connections used in instrumentation circuits with sensitive, low-
level signals that are not subject to the environmental qualification requirements of
10 CFR 50.49 and are exposed to adverse localized environments caused by heat,
radiation, or moisture are maintained consistent with the current licensing basis through
the period of extended operation. In most areas, the actual ambient environments (e.g.,
temperature, radiation, or moisture) are less severe than the plant design environment
for those areas.

Calibration surveillance tests will-be are used to manage the aging of the cable
insulation and connections so that instrumentation circuits perform their intended
functions. When an instrumentation channel is found to be out of calibration during
routine surveillance testing, troubleshooting is performed on the loop, including the
instrumentation cable and connections. A review of the calibration results will be
completed before the period of extended operation and every 10 years thereafter.

NUREG-1801 Consistency

The Electrical Cables and Connections Not Subject to 10 CFR 50.49 Environmental
Qualification Requirements Used in Instrumentation Circuits program is an existing
program, that following enhancement, will be consistent with NUREG-1801, Section
XI.E2, "Electrical Cables and Connections Not Subject to 10 CFR 50.49 Environmental
Qualification Requirements Used in Instrumentation Circuits".

Exceptions to NUREG-1801

None

Enhancements

Prior to the period of extended operation, the following enhancement will be
implemented in the following program elements:

Scope of Program - Element 17 and Detection of Aging Effects - Element 4 --and
CoFeotive A•tions &elrntme 7
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Procedures will be enhanced to identify license renewal scope and require an
e •g fieeFR§-evaluation of the calibration results and to r.quir. that an action r.quoct b,
Aitt.n whon- tho loorpcnt b c•alibratod to mooet ac.'pta•c• r ,iteria.

Operating Experience

Industry operating experience has identified occurrences of cable and connection
insulation degradation in high voltage, low level instrumentation circuits performing
radiation monitoring and nuclear instrumentation functions. The majority of occurrences
are related to cable and connection insulation degradation inside of containment near
the reactor vessel or to a change in an instrument readout associated with a proximate
change in temperature inside the containment.

A review of plant operating experience identified issues with ex-core noise and spiking.
A root cause analysis was performed and corrective actions included system walkdowns
and testing which identified cable and connection characterization. Continued coaxial
connector replacements, utilization of ferrite beads, and improved grounding have been
effective in improving overall performance.

Conclusion

The continued implementation of the Electrical Cables and Connections Not Subject to
10CFR50.49 Environmental Qualification Requirements Used in Instrumentation
Circuits program provides reasonable assurance that aging effects will be managed
such that the systems and components within the scope of this program will continue to
perform their intended functions consistent with the current licensing basis for the period
of extended operation.
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B2.1.26 Inaccessible Medium Voltage Cables Not Subject to 10 CFR 50.49

Environmental Qualification Requirements

Program Description

The Inaccessible Medium Voltage Cables Not Subject to 10 CFR 50.49 EQ Requirements
program manages localized damage and breakdown of insulation leading to electrical failure
in inaccessible medium voltage cables exposed to adverse localized environments caused
by significant moisture simultaneously with significant voltage to ensure that inaccessible
medium voltage cables not subject to the environmental qualification (EQ) requirements of
10 CFR 50.49 and within the scope of license renewal are capable of performing their
intended function.

All cable manholes that contain in-scope non-EQ inaccessible medium voltage cables will
be inspected for water collection. The collected water will be removed as required. This
inspection and water removal will be performed based on actual plant experience but at
least every two years.

All in-scope non-EQ inaccessible medium voltage cables routed through manholes will be
tested to provide an indication of the conductor insulation condition. A polarization index
test as described in EPRI TR-103834-Pl-2 or other testing that is state-of-the-art at the time
the testing will be performed at least once every ten years. The first test will be completed
before the period of extended operation.

The acceptance criteria for, each test will be defined for the specific type of test performed
and the specific cable tested. Periodic inspections of cable manholes, for the accumulation
of water will minimize cable exposure to water. Corrective actions for conditions that are
adverse to quality are performed in accordance with the corrective action program as part of
the. QA program. The corrective action .program provides reasonable assurance that
deficiencies adverse to quality are either promptly corrected or are evaluated to be
acceptable.

Procedures will implement the aging management program for testing of the medium
voltage cables not subject to 10 CFR 50.49 EQ requirements and the periodic inspections
and removal of water from the cable manholes containing in-scope medium voltage cables
not subject to 10 CFR 50.49 EQ requirements.

NUREG-1801 Consistency

The Inaccessible Medium Voltage Cables Not Subject to 10 CFR 50.49 EQ, Requirements
program is a new program that, when implemented, will be consistent with NUREG-1801,
Section XI.E3, "Inaccessible Medium Voltage Cables Not Subject to 10CFR50.49
Environmental Qualification Requirements".
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Exceptions to NUREG-1801

None

Enhancements

None

Operating Experience

Industry operating experience has shown that cross linked polyethylene or high
molecular weight polyethylene insulation materials, exposed to significant moisture and
voltage, are most susceptible to water tree formation. Formation and growth of water
trees varies directly with operating voltage.

PVNGS has not experienced a failure of any inaccessible medium voltage cables.
PVNGS has experienced cases where medium voltage cable splices have been
subjected to water intrusion resulting in low megger readings. PVNGS is in the process
of implementing corrective actions to minimize the intrusion of water into manholes by
identifying sources of water, elevating the top of a manhole, and increasing the
inspection frequency of manholes found to have water to once every year.

During manhole walkdowns in 2009, one was found to contain water submerging the
cables. Subsequent inspection of a connected manhole found additional water. A
review of the history of these and connected manholes found recurring instances of
water intrusion. Changes to the existing manhole inspection, dewatering program and
PM basis documents are being evaluated to improve program effectiveness.
Additionally, physical changes to the manhole found to contain water are scheduled.

Industry and plant-specific operating experience will be evaluated in the development
and, implementation of this program.

Conclusion

The implementation of Inaccessible Medium Voltage Cables Not Subject to
10 CFR 50.49 EQ Requirements program will provide reasonable assurance that aging
effects will be managed so that the intended functions of the inaccessible medium
voltage cables within the scope of license renewal are maintained during the period of
extended operation.
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B2.1.34 Nickel Alloy Aging Management Program

Program Description

The plant-specific Nickel Alloy Aging Management Program manages cracking due to
primary water stress corrosion cracking in all reactor coolant pressure boundary locations
that contain Alloy 600, with the exception of steam generator tubing and reactor vessel
internals. Aging management of steam generator tubing is performed by the Steam
Generator Tubing Integrity program (B2.1.8). Aging management of reactor vessel internals
is addressed in Reactor Coolant System Supplement (B2.1.21). Aging management
requirements for nickel alloy penetration nozzles welded to the upper reactor vessel closure
head noted in the Nickel-Alloy Penetration Nozzles Welded to the Upper Reactor Vessel
Closure Heads of Pressurized Water Reactors program (B2.1.5) are included in this
program. This program includes Alloy 600 reactor coolant pressure boundary locations in
the reactor coolant system (RCS) and ESF systems. The term Alloy 600 is used throughout
this program to represent Nickel Alloy 600 material and Nickel Alloy 82/182 weld metal.
Non-Alloy 600 nickel components (e.g., welds made of Alloy 52/152) are subject to the
ASME Section XI Inservice Inspection program (B2.1.1) requirements as indicated in the
Program Plan.

The plant-specific Nickel Alloy Aging Management Program uses inspections, mitigation
techniques, repair/replace activities and monitoring of operating experience to manage the
aging of Alloy 600 at PVNGS. Detection of indications is accomplished through a variety of
examinations consistent with ASME Section XI Subsections IWB, ASME Code Case N-729-
1 subject to the conditions specified in 10 CFR 50.55a(g)(6)(ii)(D)(2) through(6), ASME
Code Case N-722 subject to the conditions listed in 10 CFR 50.55a(g)(6)(ii)(E)(2)
through(4), and EPRI Report 1010087 1015009 (MRP-139) issued under NEI 03-08
protocol. The official r...w an i ncorpraton. o)f practices of rPRI Ropot 1010087 (MRP
139) i6 not currently compIplete and the implementation schedule, per EPRI Report 1010087
1015009 (MRP-139), is defined in the Program Plan. Mitigation techniques are
implemented when appropriate to preemptively remove conditions that contribute to
PWSCC. Repair/replacement activities are performed to proactively remove or overlay Alloy
600 material, or as a corrective measure in response to an unacceptable flaw. Mitigation
and repair/replace activities are partially complete with those detailed in EPRI Report
1-0!0087 1015009 (MRP-139). Historical operating experience was reviewed and operating
experience is continually monitored to provide improvements and modifications to the Alloy
600 Program as needed.

Aging Management Program Elements

The results of an evaluation of each element against the 10 elements described in Appendix
A of NUREG-1800, "Standard Review Plan for Review of License Renewal Applications for
Nuclear Power Plants" are provided below.
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Scope of Program - Element I

With the exception of steam generator tubing, which is managed by the Steam Generator
Tube Integrity Aging Management program (B2.1.8), and reactor vessel internals, all Alloy
600 reactor coolant pressure boundary locations in plant systems are included in the
scope of this program. This program includes reactor coolant system (RCS) and ESF
system locations. Aging management requirements for Alloy 600 penetration nozzles
welded to the upper reactor vessel closure head noted in the Nickel-Alloy Penetration
Nozzles Welded to the Upper Reactor Vessel Closure Heads of Pressurized Water
Reactors Aging Management program (B2.1.5) are included in this program. The term
Alloy 600 will be used throughout this program to represent Nickel Alloy 600 material and
Nickel Alloy 82/182 weld metal.

The PVNGS Alloy 600 aging management program identifies the following Alloy 600
locations including dissimilar metal (DM) welds:

* RPV Upper Head Penetrations / 97 CEDMs', 1 Head Vent

" Bottom Mounted Instrument Nozzles (BMI) 61 Incore Instrumentation
Penetrations

" Pressurizer Instrument Nozzles in Unit 1 with 82/182 weld material

* RCS Piping Instrument Nozzles / 12 Cold Leg instrument nozzles per unit (SB-166
material), 8 RCP instrument nozzles per unit (SB-I.66 material), 8 Unit 2 Hot Leg
pressure instrument nozzles (82/182) welds

The original Unit 1 and Unit 3 reactor pressure vessel (RPV) heads are planned to be
replaced during the refueling outaqes in 2010. The Unit 2 RPV head was replaced durinq
2R15 outage in Fall 2009.

All components penetrating the new heads and welds including the head vent will be
replaced with Alloy 690.

The pressurizer (PZR) instrument nozzles and heater sleeves have been replaced with
Alloy 690 material.

With exception of 8 Unit 2 Hot Leg pressure instrument nozzles, the RCS Hot Leg
instrument nozzles also have been replaced with Alloy 690 material.

Steam Generator tube sheet cladding and nozzle dam retaining ring Alloy 600 cladding
are not reactor coolant pressure boundary components and are not included in the Nickel
Alloy Aging Management Program.
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A full structural weld overlay (FSWOL) with Alloy 690 was completed for the following Hot
Leg and Pressurizer locations. The Hot Leg and Pressurizer welds are no longer
considered to be composed of Alloy 600, since they are completely encased in Alloy 690.

* Pressurizer Spray

* Pressurizer Safeties

* Pressurizer Surge Line (Hot Leg and Pressurizer side)

* Shutdown Cooling 1 & 2 (Unit 3 FSWO spr•ig 2009 outage)

The dissimilar metal butt-welds which are addressed in this program are those greater
than or equal to 1" NPS in locations operating at cold leg temperature or higher. The Alloy
600 material locations at lower than cold leg temperatures are not subject to increased
augmented inspections/replacements at this time because of the lower PWSCC
susceptibility at lower service temperatures.

The PVNGS Alloy 600 aging management program identifies the following RCS dissimilar
metal butt welds:

* Safety Injection 1A 14" dia

* Safety Injection 1B 14" dia

" Safety Injection 2A 14" dia

* Safety Injection 2B 14" dia

" PZR Spray 1A 3" dia

* PZR Spray 1 B 3" dia

* Drain Line 1A 2" dia

* Drain Line 1B 2"dia

* Drain Line 2A 2" dia

* Letdown Line 2" dia

* Charging Line 2" dia
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Preventive Actions - Element 2

The plant-specific Nickel Alloy Aging Management Program includes many potential
mitigation strategies that remove one or more of the three conditions that control primary
water stress corrosion cracking (susceptible material, tensile stress field, supporting
environment). Mitigation activities that have been successfully performed for at least one
US PWR plant include weld overlays, replacement of Alloy 600 (as a pre-planned activity),
and mechanical stress improvement process (MSIP). Weld overlays are being implemented
for more susceptible DM welds and those with inspectability issues. This method provides
structural reinforcement at the (potentially) flawed location, such that adequate load-carrying
capability is provided by the overlay. MSIP is a mechanical process that places the
component surface in contact with the primary water in a compressive state, thereby
removing the tensile stresses needed for initiation of PWSCC.

The considerations used in the PVNGS program include selecting a mitigation strategy,
options for the most cost effective management specific to each category of components
and the optimal course of action. All aspects of this plan comply with industry and regulatory
guidance for inspections and repairs.

The PVNGS program includes the recommended mitigation strategies for all of the Alloy 600
components at PVNGS. Specific mitigation strategies will be determined by plant-specific
and industry operat ing experience and may include the following:

Component / Mitigation Strategy / Planned Replacements

Reactor Pressure Vessel (RPV) - Upper Head Penetrations

RPV Upper Head Penetrations / None / RVH roplacomonte echodu-od 2009 2010
Unit 2 RVH was replaced in 2009. Unit 1 and 3 RVH replacements are scheduled
for 2010 refueling outages.

Reactor Pressure Vessel (PRV) - Bottom Mounted Instrument (BMI) Nozzles

- Bottom Mounted Instrument. Nozzles (BMI) / Cold leg zinc injection, half-nozzle
repair to be developed /. None planned

Pressurizer Nozzles

- Pressurizer instrument nozzles (7.each unit) / None / Complete (replaced with Alloy
690 material)

- Pressurizer heater sleeves / None / Complete (replaced with Alloy 690 material)

- Pressurizer Instrument Nozzles in Unit 1 with 82/182 weld material None I
Complete (nozzles replaced with Alloy 690 material)
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Dissimilar Metal Welds

- PZR Spray / Structural Weld Overlay / weld overlays implemented

- PZR Safeties / Structural Weld Overlay / weld overlays implemented Surge Line
(HL and PZR Side) / Structural weld Overlay or MSIP / weld overlays
implemented

Pressurizer Surge Line (HL and PZR Side) / Structural weld Overlay or MSIP I

weld overlays implemented

PZR Spray 1A and lB / Structural weld Overlay or MSIP / None

Shutdown Cooling 1 and 2 / Structural weld, Overlay or MSIP / weld overlays
implemented. Unit R-nd UniR t 2. Unit 3 planned SPr"ig 2009

Safety Injection lines I None / None

Drain Line 1A and 1B/ None / None

Drain Line 2A I None / None

Letdown Line/ None /None

Charging Line / None / None

RCS Piping Instrument Nozzles

- 27 Hot Legs (each unit) / None Complete (replaced or plugged with Alloy 690
material)

- 8 Unit 2 Hot Leg pressure instrument nozzles (82/182 welds) / None / None
planned

- 12 Cold Legs (each unit) / Cold leg zinc injection, half-nozzle repair to be
developed / None planned

- 8 RCP Instrument Taps (each unit) / None / None planned

The Water Chemistry program (B2.1.2) provides preventive actions for monitoring and
control of the supporting environment for PWSCC. Primary water chemistry changes such
as zinc addition is being evaluated to improve resistance to PWSCC for locations that are
not being replaced or mitigated by other means.

Parameters Monitored/Inspected - Element 3
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The Nickel Alloy Aging Management Program monitors for cracking due to PWSCC. Loss of
material due to boric acid wastage is also used as an indication of cracking due to PWSCC.
Visual exams are used to detect evidence of leakage from reactor coolant pressure
boundary components due to cracking and/or discontinuities and imperfections on the
surface of the component. Surface examinations indicate the presence of surface
discontinuities. Volumetric examination indicates the presence of cracking/discontinuities
throughout the volume of material.

Detection of Aging Effects - Element 4

The Nickel Alloy Aging Management Program utilizes various visual, surface and volumetric
inspection and examination techniques for early detection of PWSCC in Alloy 600
components.

Three types of visual exams are used:

1) VT-2 Exams which are conducted to detect evidence of leakage from pressure retaining
components,

2) Bare Metal Visual (BMV) Exams which are similar to VT-2 exams but require removal of
insulation to allow direct access to the metal surface,

3) Visual Exams which are conducted to assess the general condition of non-pressure
boundary components.

Surface Exams are used to indicate the presence of surface discontinuities and are
conducted by liquid penetrant or eddy current methods. Volumetric Exams indicate the
presence of discontinuities throughout the volume of material and are conducted by
radiographic, ultrasonic,, or eddy current methods, or a combination.

The Palo Verde Nickel Alloy Program Plan provides visual, surface, and volumetric
examinations to support the Nickel Alloy AMP. The following examinations are identified by
the Palo Verde Nickel Alloy AMP for Alloy 600 locations. Inspections are for all units unless
a unit specific inspection is indicated.

Component / Current Examinations

Reactor Pressure Vessel (RPV) - Upper Head Penetrations

- Requirement: ASME Code Case N-729-1 subject to the conditions specified in 10
CFR 50.55a(g)(6)(ii)(D)(2) through (6)
Examination: BMV, surface and Volumetric (UT)

Reactor Pressure Vessel (RPV) - Bottom Mounted Instrument (BMI) Nozzles
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- Requirement: ASME Code Case N-722 subject to the conditions listed in 10 CFR
50.55a(g)(6)(ii)(E)(2) through (4)
Examination: BMV

Pressurizer Instrument Nozzles in Unit 1 with 82/182 weld material

- Requirement: ASME Code Case N-722 subject to the conditions listed in 10 CFR
50.55a(g)(6)(ii)(E)(2) through (4)
Examination: BMV

Dissimilar Metal Welds

- Requirement: EPRI Report 1010087 1015009 (MRP-139) and ASME Code Case N-
722 subject to the conditions listed in 10 CFR 50.55a(g)(6)(ii)(E)(2) through (4)
Examination: see below

- PZR Spray 1A and 1B / BMV

- Safety Injection lines / BMV, Volumetric

- Drain Line 1A and 1B / BMV

- Drain Line 2A / BMV

- Letdown Line / BMV

- Charging Line / BMV

RCS Piping Instrument Nozzles

- Requirement: ASME Code Case N-722 subject to the conditions listed in 10 CFR
50.55a(g)(6)(ii)(E)(2) through (4)
Examination: see below

- 12 Cold Legs with SB-166 material (each unit) / BMV

- 8 RCP instrument taps (4-peW 2er pump each unit) / BMV

- 8 Unit 2 Hot Leg pressure instrument nozzles (82/182 welds) / BMV

RPV Upper Head Penetrations

BMV examinations are implemented consistent with the requirements of Table 1 item
B4.10 in ASME Code Case N-729-1, subject to the conditions specified in 10 CFR
50.55a(g)(6)(ii)(D)(2) through (6). Surface and volumetric examinations are implemented
consistent with ASME Code Case Table 1, Item Number B4.20 for reactor vessel upper
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head components composed of Alloy 600/82/182 material. 10 CFR 50.55a(g)(6)(ii)(D)
requires volumetric and/or surface examination of essentially 100% of the required volume
or equivalent surfaces of the nozzle tube. Inspection frequency and susceptibility to crack
initiation are determined by ASME Code Case N-729-1 Table 1 and section 2400.

Examination listed in Table 1, Item B4.30 and B4.40, of Code Case N-729-1, subiect to the
conditions specified in 10 CFR 50.55a(g)(6)(ii)(D)(2) through (6), will be performed for the
new Alloy 690 nozzles as a baseline examination and subsequent examinations.

RPV BMI Nozzles, Unit 1 Pressurizer Instrument Nozzles, RCS Dissimilar Metal Welds,
and RCS Piping Instrument Nozzles

BMV examinations for the following reactor coolant pressure boundary components are
implemented consistent with noted items of Table 1 ASME Code Case N-722 subject to
the conditions listed in 10 CFR 50.55a(g)(6)(ii)(E)(2) through(4).

- RPV BMI Nozzles - item B15.80

- Unit 1 Pressurizer Instrument Nozzles -,item B15.180

- RCS Piping Instrument Nozzles - item B15.200 (Hot Leg) and B15.205 (Cold Leg)

- RCS Piping Dissimilar Metal Welds -item B15.215 (Cold Leg)

Note: Examination frequencies are identified in Element 5.

Monitoring and Trending.- Element 5,

The following examination frequencies are identified by the Nickel Alloy Aging Management
Program for Alloy 600. locations. The examination frequencies are specified by the
requirements noted in element 4. Examinations are for all units unless a unit specific
examination is indicated.

a) Reactor Pressure Vessel (RPV) Upper Head Penetrations:

1) An Above Head Bare Metal Visual Examination of each RPVH every refueling
outage

2) Under Head NDE Examination of each RPVH penetration every refueling outage.

Roactor V96681 Head roplacemenRtG for all three PVNGS Un~it6 are Gchoduilod fromR yoar
2009 toyear2010. The original Unit 1 and Unit 3 reactor pressure vessel (RPV) heads
are planned to be replaced during the refueling outages in 2010. The Unit 2 RPV head
was replaced during 2R15 outage in Fall 2009.

b) Bottom Mounted Instrumentation (BMI) Nozzles:
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1) Bare metal examinations of 100% of the nozzles every other refueling outage.

c) Pressurizer Instrument Nozzles in Unit 1 with 82/182 weld material:

1) Bare metal visual examinations of 100% of the instrument nozzles each refueling
outage.

d) RCS Dissimilar Metal Butt-Welds:

(Note that the implementation schedule for each unit is defined in the Program Plan)

100% volumetric every 6 years and bare metal visual examination once every three (3)
refuelings outages when volumetric exams are not performed (MRP-139 Exam
Category E):

- Safety Injection 1A

- Safety Injection 1B

- Safety Injection 2A

- Safety Injection 2B

Bare Metal visual examination once every three (3) refuelings (MRP-1 39 Exam Category K):

- PZR Spray 1A

- PZR Spray 1 B

- Drain Line 1A

- Drain Line 1B

- Drain Line 2A

- Letdown Line

- Charging Line

e) RCS Piping Instrument Nozzles

1) Bare metal examinations of the 12 Cold Legs with SB-166 material nozzles once per
ISI interval.

2) Bare metal examinations of the 8 RCP instrument taps nozzles once per ISI interval.
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3) Bare metal examinations of the 8 Unit 2 Hot Leg pressure instrument nozzles every
refueling outage.

Due to the repair/replace strategy implemented for indications/cracking, trending is not
performed in the Palo Verde Nickel Alloy AMP.

RPV - Upper Head Penetrations

BMV, surface and volumetric examination frequencies for Reactor Vessel Upper Head
Inspections are identified by the Nickel Alloy AMP for Alloy 600 locations and are consistent
with ASME Code Case N-729-1 subject to the conditions specified in 10 CFR
50.55a(g)(6)(ii)(D)(2) through(6). ASME Code Case N-729-1 Table 1 Item Number B4.20
specifies volumetric and surface examinations be performed on all nozzles every 8 calendar
years or before 2.25 reinspection years (for crack propagation) whichever is less for reactor
vessel upper head components composed of Alloy 600/82/182 material. Inspection
frequency and susceptibility to crack initiation will be determined by ASME Code Case N-
729-1 Table 1 and section 2400.

RPV BMI Nozzles, Pressurizer Instrument Nozzles in Unit 1 with 82/182 weld material, RCS
Dissimilar Metal Butt-Welds, and RCS Piping Instrument Nozzles

BMV examination frequencies for BMI penetrations, Pressurizer Instrument Nozzles in Unit
1 with 82/182 weld material, RCS Dissimilar Metal Butt-Welds, and RCS Piping Instrument
Nozzles are consistent with ASME Code Case N-722 subject to the conditions listed in 10
CFR 50.55a(g)(6)(ii)(E)(2) through(4).

Acceptance Criteria - Element 6

Evaluations and acceptance criteria, are in accordance with industry codes (e.g., ASME
Code) or meet the acceptance of the NRC. For components included in EPRI 01008-7
1015009 (MRP-139), as listed in 'Palo Verde Alloy 600 Management Program Plan, it
requires that all indications found during inspections must be evaluated per ASME Section
XI requirements. Indications that do not satisfy IWB-3500 acceptance criteria must be
dispositioned by analysis (such as IWB-3600), repaired or replaced.

RPV- Upper Head Penetrations

Relevant flaw indications detected as a result of Bare Metal Visual examinations are
evaluated in accordance with acceptable flaw evaluation criteria provided in ASME Code
Case N-729-1 section 3140.. Relevant flaw indications detected as a result of volumetric
and surface examinations are evaluated in accordance with acceptable flaw evaluation
criteria. provided. in ASME Code Case N-729-1 section 3130. For Bare Metal Visual
examinations, once ISl has concluded evidence of leakage is present, the examination is
forwarded to engineering for evaluation and disposition.
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Examinations listed in Table 1, Item B4.30 and B4.40, of Code Case N-729-1, subject to the
conditions specified in 10 CFR 50.55a(.q)(6)(ii)(D)(2) through (6), will be performed for the
new Alloy 690 nozzles as a baseline examination and subsequent examinations.

RPV BMI Nozzles, Pressurizer Instrument Nozzles in Unit 1 with 82/182 weld material, RCS
Dissimilar Metal Butt-Welds, and RCS Piping Instrument Nozzles

For Alloy 600 reactor coolant pressure boundary locations other than the RPV Upper Head,
relevant flaw indications detected as a result of BMV examinations are evaluated in
accordance with acceptable flaw evaluation criteria (IWB-3522) provided in ASME Code
Case N-722, subject to the conditions listed in 10 CFR 50.55a(g)(6)(ii)(E)(2) through(4).
Indications that do not satisfy IWB-3500 acceptance criteria must be dispositioned by
analysis (such as IWB-3600), repaired or replaced.

Corrective Actions - Element 7

Relevant indications failing to meet applicable acceptance criteria are repaired or evaluated
in accordance with the plant corrective action program.

PVNGS site QA procedures, review and approval processes, and administrative controls are
implemented in accordance With the requirements of* 10 CFR 50, Appendix B that are
acceptable for addressing corrective actions.

Confirmation Process - Element 8

PVNGS QA procedures, review and approval processes and administrative controls are
implemented in accordance with. the requirements of 10 CFR 50, Appendix B, which are
acceptable in addressing confirmation. processes.

Administrative Controls - Element 9

PVNGS QA procedures, review and approval processes and administrative controls are
implemented in accordance with the requirements of 10 CFR 50, Appendix B, which are
acceptable in addressing administrative controls.

Operating Experience - Element 10

PVNGS has proactively replaced:

- all of the Alloy 600 pressurizer instrument nozzles (seven pressurizer nozzles in Unit
1 were welded using 82/182 weld material since the equivalent Alloy 690 weld
material (52/152) was not commercially available at the time of the repair) and hot
leg instrument nozzles in each Unit

- all pressurizer heater sleeves (36 per Unit)

Palo Verde Nuclear Generating Station Supplement 1 Page B-107
License Renewal Application April 10, 2009
Amendment 3



Appendix B
AGING MANAGEMENT PROGRAMS

instrument nozzles in the steam generator cold leg plenum as part of the steam

generator replacements on Units 1, 2 and 3.

A failure history, including repair or replacement information, search shows the following:

Component / Failure History / Repair or Replacements

a) Reactor Pressures Vessel (RPV)

- RPV Upper Head Penetrations / No CEDM indications. U2 vent line indications 2R12
/ U2 RPV Upper Head replaced during U2R15. All Penetrations of the new heads
and welds, including the head vent, will be Alloy 690. U2 vent line indications
repaired by machiRinR

- Bottom Mounted Instrument Nozzles (BMI) / No failures / None.

b) Pressurizer Nozzles

- Pressurizer instrument nozzles (7 each unit) I Ul 1991 I Replaced with Alloy 690
material

- Pressurizer heater sleeves I Leaking nozzles, 6 circ and 6 axial indications (not
leaking) / Preventively replaced all PZR sleeves in 3 units using external pad and
partial nozzle replacement

c) Dissimilar Metal Welds

- PZR Spray / No Failures / FSWOL 3 Units

- PZR Safeties I No failures/ FSWOL 3 Units

- Surge Line (HiL and PZR Side) / No failures / FSWOL 3 Units

- PZR Spray 1A and 1B / No failures / None

- Shutdown Cooling 1 and 2 I No Failures I FSWOL 3 Units (Unit 3 planned S••rig

- Safety Injection lines / No failures / None

- Drain Line 1 A and 1 B /No failures /. None

- Drain Line 2A / No failures / None

- Letdown Line / No failures I None

Charging Line / No failures I None
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d) RCS Piping Instrument Nozzles

27 Hot Legs (each unit) / 5 cracked nozzles, suspect PWSCC / Preventively
replaced all 27 nozzles in 3 units using partial nozzle replacement with OD j-weld

12 Cold Legs (each unit) / No failures / None

RCP instrument taps / No failures / None

NRC Bulletin 2003-02 - Lower Head Penetrations

In response to NRC Bulletin 2003-02, "Leakage from Reactor Pressure Vessel Lower Head
Penetrations and Reactor Coolant Pressure Boundary Integrity', PVNGS performed visual
examinations during refueling outages U1-R12 - ending Dec. 2005, U2-R12 - ending May
2005, U3-R11 - ending Dec. 2004, U3-R12 - ending May 2006 of all 61 bottom mounted
instrumentation (BMI) nozzles by a PVNGS Level III VT-2 qualified examiner. No boric acid
deposits were noted in the area of the nozzle annulus during the "as-found" inspections. The
61 nozzles showed no evidence of leakage.

NRC Bulletin 2004-01 - Pressurizer Penetrations

In response to NRC Bulletin 2004-01, PVNGS performed pressurizer heater sleeve visual
inspections and did not identify any leakage.

On June 7, 2004, PVNGS Unit 3 went off-line and PVNGS personnel performed a bare
metal, 360 degree, visual inspection of 100 percent of all pressurizer heater sleeves. The
inspection did not identify any leakage.

On June 14, 2004, all three PVNGS units went off-line and PVNGS personnel performed a
bare metal, 360 degree, visual inspection of 100 percent of all pressurizer heater sleeves in
all three units. The inspection did not identify any leakage.

On July 13, 2004, Unit 2 went off-line and PVNGS personnel performed a bare metal, 360
degree, visual inspection of 100 percent of all pressurizer heater sleeves. The inspection
did not identify any leakage.

The pressurizer instrument nozzles in all three units have been replaced with Alloy 690
nozzles. Also, during the 1 1th refueling outage, from Sept. 2003 through Dec. 2003, for Unit
2, 34 of 36 pressurizer heater sleeves (Alloy 600) were replaced with thermally treated SB-
167, Alloy 690, sleeves using the half-nozzle repair technique. The two sleeves that were
not replaced were plugged during a previous outage using Alloy 690 material.
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UNIT 1

In response to NRC Bulletin 2004-01 during Unit 1 refueling outage 12 ending December
2005, pressurizer bare metal visual inspections were performed and found no evidence of
leakage. No relevant indications of through-wall leakage were identified during these
inspections. No additional follow-up NDE was required. No relevant indications were
observed. No boric acid residue was identified during the inspection of the pressurizer.

All 36 pressurizer heater sleeves were modified using the half-nozzle repair technique. The
original heater sleeve was cut at a location within the pressurizer lower shell. A weld pad of
Alloy 690 was overlaid on the exterior surface of the shell. New Alloy 690 sleeves were
inserted and attached to the weld pad. This repair resulted in the relocation of the
ASMEpressure boundary weld from the inside surface to the outside surface of the
pressurizer shell. The repairs were made using Alloy 690 material.

UNIT 2

In response to NRC Bulletin 2004-01 during Unit 2 refueling outage ending May 2005,
pressurizer bare metal visual inspections were performed and found no evidence of
leakage. No relevant indications of through-wall leakage were identified during this
inspection. No additional follow-up NDE was required. No boric acid residue was identified
during the inspection of the Unit 2 pressurizer. No corrective actions were required.

UNIT 3

In response to NRC Bulletin 2004-01 during Unit 3 refueling outage 11 ending December
2004, PVNGS normally visually examines the pressurizer shell exposed by the gap between
the insulation and the heater sleeves and other nozzles. However, during the heater sleeve
modification project performed in.Unit 3, the bottom shell insulation was removed and no
corrosion was seen.

The Unit 3 pressurizer had three heater sleeves that were repaired during previous outages.
These were repaired using a mechanical nozzle seal assembly (MNSA). There were no
relevant indications of through-wall leakage during the inspection of the Unit 3 pressurizer
heater sleeves including the 3 sleeves previously repaired. No additional follow-up NDE
was required based on the initial eddy current results.

No boric acid residue was identified during the inspection of the Unit 3 pressurizer.

Although there was no visual evidence of boron leakage identified at the start of the outage,
APS had previously decided to permanently modify the heater sleeves during 3R 1. All 36
heater sleeves, including the three previously repaired using a MNSA, were modified using
the half-nozzle repair technique. The original heater sleeve was cut at a location within the
pressurizer lower shell. A weld pad of Alloy 690 was overlaid on the exterior surface of the
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shell. New Alloy 690 half sleeves were inserted and attached to the weld pad. This repair
resulted in the relocation of the ASME Pressure boundary weld from the inside surface to
the outside surface of the pressurizer shell, The repairs were made using Alloy 690
material.

For Unit 3, refueling outage 12, by letter dated June 15, 2006, the NRC staff notified APS
that the staff had closed their efforts with regard to the review of APS' Bulletin 2004-01
responses for PVNGS Units 1, 2, and 3.

Enhancements

None.

Conclusion

The continued implementation of the Nickel Alloy Aging Management Program provides
reasonable assurance that aging effects will be managed such that the systems and
components within the scope of this program will continue to perform their intended
functions consistent with the current licensing basis for the period of extended operation.
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B2.1.37 Fuse Holders

Program Description

The Fuse Holder program manaqes thermal fatigue, mechanical fatique, vibration,
chemical contamination and corrosion of the metallic portions of fuse holders to ensure
that fuse holders within the scope of license renewal are capable of performinq their
intended function. The fuses within the scope of license renewal at PV are not
frequently removed or replaced.

Fuse holder clamps are constructed of copper alloy and are spring-loaded clips that hold
the fuse ferrules or blades in place. NUREG- CR-6763 (NUREG-1760), "Aging
Assessment of Safety-Related Fuses Used in Low and Medium-Volta-ge Applications in
Nuclear Power Plants," study determined that fuses are susceptible to aging de-gradation
that can lead to failure, however, the occurrence is infrequent.

The fuse holders that perform a license renewal intended function located outside of
active devices will be tested for deterioration of the metallic clamps by using
thermography. The fuse testing will be performed at least once every ten years. The
first test will be completed before the period of extended operation.

The acceptance criteria for thermography testing will be based on the temperature rise
above the reference temperature. The reference temperature will be ambient
temperatures or the baseline temperature data from the same type of connections being
tested.

Corrective actions for conditions that are adverse'to guality are performed in accordance
with the corrective action program as part of the QA program. The corrective action
process provides reasonable assurance that deficiencies adverse to quality are either
promptly corrected or are evaluated to be acceptable.

The Fuse Holderis program isa new program that will be implemented prior to the period

of extended operation.

NUREG-1801 Consistency

The Fuse Holders program is a new program that, when implemented, will be consistent
with NUREG-1801, Section XI.E5, "Fuse Holders."

Exceptions to NUREG-1801

None

Enhancements

None.
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Operating Experience

Operating experience has shown that looseninq of fuse holders and corrosion of fuse
clips are aging mechanisms that, if left unmanaged, can lead to a loss of electrical
continuity function.

The Fuse Holders program is a new program: therefore, plant-specific operating
experience to verify the effectiveness of the program is not available. Industry operating
experience that forms the basis for these programs is included in the OE element of the
corresponding NUREG-1801, aging management program description.

As additional Industry and applicable plant-specific operating experience become
available, the operating experience will be evaluated and appropriately incorporated into
the program. This ongoing review of operating experience will continue throughout the
period of extended operation, and the results will be maintained on site. This process will
confirm the effectiveness of this new license renewal aging management program by
incorporating applicable OE and performing self assessments of the program.

Conclusion

The implementation of the Fuse Holders program provides reasonable assurance that
aging effects will be managed such that the systems and components within the scope
of this program will continue to perform their intended functions consistent with the
current licensina basis for the period of extended operation.

Palo Verde Nuclear Generating Station
License Renewal Application
Amendment 3

B-113B



Appendix B
AGING MANAGEMENT PROGRAMS

B3 TLAA SUPPORT ACTIVITIES

B3.1 METAL FATIGUE OF REACTOR COOLANT PRESSURE

BOUNDARY

Program Description

The calculated design lifetime cumulative usage factor U for fatigue is defined by
Subparagraph NB 3222.4 of the Section III of the ASME Boiler and Pressure Vessel Code.
An equivalent term I(t) is defined for valves in Paragraph NB 3552. The acceptance
criterion for systems and components designed to these requirements is that U or I(t) not
exceed 1.0. These terms, and current values estimated or calculated for monitoring
purposes, are also rendered as CUF, usage factor, fatigue usage, fatigue usage factor,
cumulative usage, or cumulative fatigue usage factor.

The Metal Fatigue of Reactor Coolant Pressure Boundary program uses cycle counting and
usage factor tracking to ensure that actual plant experience remains bounded by design
assumptions and calculations reflected in the PVNGS UFSAR.

The existing Metal Fatigue of Reactor Coolant Pressure Boundary program requires manual
review of the Control Room Logs and Post Trip Reviews; and any event transients or trips
are recorded and added to those previously determined. A simplified cycle-based
cumulative usage factor (CUF) is calculated for the pressurizer spray nozzle in each unit.
The existing program requires corrective actions if the recorded numbers of cycles exceed
the limits stated by the UFSAR, or if the pressurizer spray nozzle CUF exceeds 0.65. This
0.65 CUF action limit for the spray nozzle, and the monitoring method for it, will be
superseded by the enhanced PVNGS fatigue management program.

The enhanced Metal Fatigue of Reactor Coolant Pressure Boundary program will use a
computerized, EPRI-licensed software program, FatiguePro®, which manages cumulative
fatigue damage in metal components of the reactor coolant pressure boundary and the
Class 2 portions of the steam generators with a Class 1 analysis. The FatiguePro® program
will track fatigue usage for each of the selected components by either (1) stress-based
fatigue (SBF) calculations, using a Green's transfer function to calculate the fatigue effects
of transient cycles based on indicated severity, (2) cycle-based fatigue (CBF) calculations,
which count transient cycles and assign the maximum design basis stress range per event
pair in order to calculate fatigue effects, or (3) a simple comparison of the number of
occurrences of transient cycles to the number assumed for design. The locations in which
fatigue effects are controlled by counting alone (method 3) are those with relatively low
design fatigue usage values, and therefore, for which cycle counting will suffice to
demonstrate design basis compliance.
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The results of the above methods for cycle count and fatigue monitoring will be summarized
and reviewed at least once per fuel cycle. This review will identify the need for any
corrective actions, including any necessary revisions to the fatigue analyses.

The scope of the existing Metal Fatigue of Reactor Coolant Pressure Boundary program
includes transient cycle counting that encompasses all of the PVNGS NUREG/CR-6260
locations. The usage factors calculated by the enhanced program for limiting NUREG/CR-
6260. locations will include environmental effects of the reactor coolant environment as
determined by NUREG/CR-6583 and NUREG/CR-5704.

The Metal Fatigue of Reactor Coolant Pressure Boundary program is implemented via
procedure. The existing procedure provides guidelines and requirements for manual fatigue
management.

The existing procedure will be enhanced to provide guidelines and requirements for tracking
both transient cycle counts and fatigue usage of fatigue-sensitive, safety related
components, using the FatiguePro® software, to maintain the fatigue, usage of components
within the cumulative usage factor limit of 1.0 established by Section III Subsection NB of
the ASME Boiler and Pressure Vessel Code. The enhanced program will include tracking of
cumulative usage, counting of transient cycles, manual recording of selected transients, and
review of FatiguePro® data.

NUREG-1801 Consistency

The Metal Fatigue of Reactor Coolant Pressure Boundary program is an existing program
that, following enhancement, will be consistent with NUREG 1801, Section X.M1, "Metal
Fatigue of Reactor Coolant Pressure Boundary".

Exceptions to NUREG-1801

None

Enhancements

Prior to the period of extended operation, the following enhancements will be implemented
in the following program elements:

Scope of Program, Element I

The Metal Fatigue'of Reactor Coolant Pressure Boundary program will be enhanced to
include (1) additional Class 1 locations with high calculated cumulative usage factors, (2)
Class 1 components for which transfer functions have been developed for stress-based
monitoring, and (3) Class 2 portions of the steam generators with a Class 1 analysis and
high calculated cumulative usage factors
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Preventive Actions - Element 2, Acceptance Criteria - Element 6, and Corrective Actions -
Element 7

The Metal Fatigue of Reactor Coolant Pressure Boundary program will be enhanced with
additional cycle count and fatigue usage action limits, and with appropriate corrective
actions to be invoked if a component approaches a cycle count action limit or a fatigue
usage action limit. Action limits permit completion of corrective actions before the design
limits are exceeded.

Cycle Count Action Limit and Corrective Actions

An action limit will require corrective action when the cycle count for any of the critical
thermal and pressure transients is projected to reach the action limit defined in the program
before the end of the next operating cycle. In order to ensure sufficient margin to
accommodate occurrence of a low-probability transient, corrective actions must be taken
before the remaining number of allowable occurrences for any specified transient becomes
less than 1.

If a cycle count action limit is reached,.acceptable corrective actions include:

1) Review of fatigue usage calculations

a. To determine whether the transient in question contributes significantly to CUF.

b. To identify the components and analyses affected by the transient in question.

c, To ensure that the analytical bases of the leak-before-break (LBB) fatigue crack
propagation analysis and of the high-energy line break (HELB) locations are maintained.

d. To ensure that the analytical bases of a fatigue crack growth and stability analysis in
support of relief from ASME Section XI flawremoval and inspection requirements for hot leg
small-bore half nozzle repairs are maintained.

2) Evaluation of remaining margins on CUF based on cycle-based or stress-based CUF
calculations using the PVNGS fatigue management program software.

3) Redefinition of the specified number of cycles (e.g., by reducing specified numbers of
cycles for other transients and using the margin to increase the allowed number of cycles for
the transient that is approaching its specified number of cycles).

4) Redefinition of the transient to remove conservatism in predicting the range of pressure
and temperature values for the transient.

Cumulative Fatigue Usage Action Limit and Corrective Actions

An action limit will require corrective action when calculated CUF (from cycle-based or
stress-based monitoring) for any monitored location is projected to reach 1.0 within the next
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2 or 3 operating cycles. In order to ensure sufficient margin to accommodate occurrence of
a low-probability transient, corrective actions must be taken while there is still sufficient
margin to accommodate at least one occurrence of the worst-case design basis event (i.e.,
with the highest fatigue usage per event cycle).

If a CUF action limit is reached acceptable corrective actions include:

1) Determine whether the scope of the monitoring program must be enlarged to include
additional affected reactor coolant pressure boundary locations. This determination will
ensure that other locations do not approach design limits without an appropriate action.

2) Enhance fatigue monitoring to confirm continued conformance to the code limit.

3) Repair the component.

4) Replace the component.

5) Perform a more rigorous analysis of the component to demonstrate that the design
code limit will not be exceeded.

6) Modify plant operating practices to reduce the fatigue usage accumulation rate.

7) Perform a flaw tolerance evaluation and impose component-specific inspections, under
ASME Section XI Appendices A or C (or their successors) and obtain required approvals
from the regulatory agency.

For PVNGS locations identified in NUREG/CR-6260, fatigue usage factor action limits will be
based on accrued fatigue usage calculated with the F(en) environmental fatigue factors
determined by NUREG/CR-5704 and NURGE/CR-6583 methods required for including
effects of the reactor coolant environment.

Parameters Monitored or Inspected - Element 3 and Monitoring and Trending - Element 5

The scope of the Metal Fatigue of Reactor Coolant Pressure Boundary program will be
enhanced with a revised list of monitored plant transients that contribute to high usage
factor, and with a revised list of monitored locations in Class 1 piping and vessels and in
parts of the Class 2 steam generators that have a Class 1 analysis

Operating Experience

The methods of the FatiguePro® software, used by the Metal Fatigue of Reactor Coolant
Pressure Boundary program, were developed by EPRI for the industry, in response to NRC
concerns that early-life operating cycles at some units had caused fatigue usage factors to
accumulate faster than anticipated in the design analyses. This fatigue management
program was therefore designed to ensure that the code limit will not be exceeded in the
remainder of the licensed life. The industry operating experience program reviews industry
experience, including experience that may affect -fatigue management, to ensure that

Palo Verde Nuclear Generating Station Page B-117
License Renewal Application
Amendment 3



Appendix B
AGING MANAGEMENT PROGRAMS

applicable experience is evaluated and incorporated in plant analyses and procedures. Any
necessary evaluations are conducted under the plant corrective action program.

The Metal Fatigue of Reactor Coolant Pressure Boundary program was implemented in
response to industry experience that indicated that the design basis set of transients used
for Class 1 analyses of the reactor coolant pressure boundary did not include some
significant transients, and therefore might not be limiting for components affected by them.
The program has remained responsive to both industry and plant-specific emerging issues
and concerns. Examples:

Pressurizer surge and spray nozzle, hot leg surge nozzle, and surge line transients:

Flow stratification, boron concentration, and spray line and nozzle fatigue concerns
prompted operation with continuous spray from initial startup in all three units. The thermal
stratification concerns were later documented in NRC Bulletin 88-11. The pressurizer
nozzle weld overlays are supported by fracture mechanics analyses and periodic
inspections acceptable under ASME Section XI as the means to address aging in the
overlaid welds. These locations are included in the PVNGS fatigue management program,
and these nozzles now have full- structural st~eRgt..h-weld overlays with reanalyses including
the thermal stratification and insurge-outsurge effects.

Auxiliary spray line and tee and partial main spray line and main spray check valve
replacement:

The concerns raised by NRC Bulletin 88-08 prompted a series of evaluations, eventually
prompting replacement of the main spray line from and including the main spray check valve
to the nozzle, and the auxiliary spray line and tee inboard of the auxiliary spray check valve.

Linear elastic fracture mechanics analysis (LEFM) of indications in the Unit 2 pressurizer
support skirt forging weld:

An inservice inspection detected two indications in the Unit 2 pressurizer support skirt
forging weld, near the lower vessel head, which were evaluated by an LEFM fatigue crack
growth analysis.

Unit I shutdown cooling suction line 1A excessive vibration:

Br4ef-Flow-induced vibrations exeursiens of the Unit 1 shutdown cooling suction line 1A
prompted extensive investigation of causal mechanisms; and remedial actions, including
evaluation of possible fatigue effects on piping, appending a revised isolation valve code
analysis and valve operator dynamic qualification to the analysis of record, and relocation of
the line 1A inboard isolation valve for all three units.

CE Owner's Group initiative on surge line micro cracking:

Recent concerns with possible micro cracking in the surge line nozzles are being addressed
by a Combustion Engineering Owner's Group initiative, in which PVNGS is participating.
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The fatigue usage factors at locations affected by these events depend not only on these
salient events, but on many others. Therefore, even if a cycle limit is approached, an
examination of the usage factors at these critical locations which takes credit for the fact that
cycles are not being accumulated as rapidly for other events as assumed by the analysis,
will in most cases demonstrate that usage factors will remain below the allowable limit of
1.0.

Results of fatigue monitoring at PVNGS to date also indicate that in most cases the number
of design transient events assumed by the original design analysis should be sufficient for
the period of extended operation, and that the design basis fatigue cumulative usage factor
limit of 1.0 should not be exceeded at the monitored locations for the period of extended
operation. See Section 4.3, which also addresses possible exceptions.

Conclusion

The continued implementation of the Metal Fatigue of Reactor Coolant Pressure Boundary
program provides reasonable assurance that aging effects will be managed such that the
systems and components within the scope of this program will continue to perform their
intended functions consistent with the current licensing basis for the period of extended
operation.
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