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3.5 AGING MANAGEMENT OF CONTAINMENT, STRUCTURES, AND
COMPONENT SUPPORTS

3.5.1 INTRODUCTION

Section 3.5 provides the results of the aging management reviews (AMRs) for those
structural components .and commodities identified in Section 2.4, Scoping and
Screening Results - Structures, subject to AMR. The structures or structural
commodities are described in the indicated sections. -

e Containment (including Containment Vessel, Shield Building, and Containment
internal structures) (Section 2.4.1)

¢ Auxiliary Building (Section 2.4.2)

e Intake Structure, Forebay, and Service Water Discharge Structure (Section 2.4.3)

o Borated Water Storage Tank Level Transmitter Building (Section 2.4.4)

o Miscellaneous Diesel Generator Building (Section 2.4.5)

¢ Office Building (Condensate Storage Tanks) (Section 2.4.6)

o Personnel Shop Facility Passageway (Missile Shield Area) (Section 2.4.7)

e Service Water Pipe Tunnel and Valve Rooms (Section 2.4.8)

e Station Blackout Diesel Generator Building (including Transformer X-3051 and
Radiator Skid Foundations) (Section 2.4.9)

e Turbine Building (Section 2.4.10)

o Water Treatment Building (Section 2.4.11)

e Yard Structures (Section 2.4.12)

e Bulk Commodities (Section 2.4.13)
Table 3.5.1, Summary of Aging Management Programs for Structures and Component
“‘Supports Evaluated in Chapters Il and lll of NUREG-1801, provides the summary of the
‘programs evaluated in NUREG-1801 that are applicable to structural component and

commodity groups in this section. Text addressing summary items requiring further
evaluation is provided in Section 3.5.2.2.
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3.5.2 RESULTS

The following tables summarize the results of the AMR for Cdntainment, Structures, and

Component Supports. -

Aging Management Review Results - Containment (including

Table 3.5.2-1
‘ Containment Vessel, Shield Building, and Containment internal
structures)
Table 3.5.2-2  Aging Management Review Results - Auxiliary Building
Table 3.5.2-3  Aging Management Review Results - Intake Structure, Forebay, and
Service Water Discharge Structure
Table 3.5.2-4  Aging Management Review Results - Borated Water Storage Tank
Level Transmitter Building
Table 3.5.2-5 Aging Management'Review Results - Miscellaneous Diesel Generator
Building :
Table 3.5.2-6  Aging Management Review Results - Office Building (Condensate
~ Storage Tanks)
Table 3.5.2-7  Aging Managemént Review Results - Personnel Shop Facility
Passageway (Missile Shield Area)
Table 3.5.2-8  Aging Management Review Results - Service Water Pipe Tunnel and
Valve Rooms
Table 3.56.2-9  Aging Management Review Results - Station Blackout Diesel
“Generator Building (including Transformer X-3051 and Radiator Skid
Foundations)
Table 3.5.2-10 Aging Management Review Results - Turbine Building
Table 3.5.2-11 Aging Management Review Results - Water Treatment Building
Table 3.5.2-12 Aging Managerﬁent Review Results - Yard Structures
Table 3.5.2-13 Aging Management Review Results — Bulk Commodities
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3.5.21 Materials, Environments, Aging Effects Requiring Management, and
. Aging Management Programs

The materials from which specific components and commodities are fabricated, the
environments to which they are exposed, the aging effects requiring management, and
the aging management programs (AMPs) used to manage these aging effects are
provided for each of the above structures and structural components in the following
sections.

35211 Containment (including Containment Vessel, Shield Bunldmg, and
: Containment internal structures)

Materials

Containment structural components subject to aging management review are
. constructed of the following materials:

e Aluminum

e Carbon steel

e Concrete

o Elastomer

e Galvanized steel
e Stainless steel

o Lubrite® sliding surfaces
Materials for bulk commodity components are addressed in Section 3.5.2.1.13.

Environments

Containment structural components subject o aging management review are exposed
to the following environments:

¢ Air-indoor
e Air-outdoor
« Raw water
e Soil

Environments for builk commodity components are addressed in Section 3.5.2.1 713.
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Aging Effects Requiring Management

The following aging effects associated with the Containment structural components
require management:

e Change in material properties
e Cracking
e Loss of material

¢ _Loss of mechanical function

Aging effects requiring management for bulk commodity components are addressed in
Section 3.5.2.1.13.

Aging Management Programs

The following programs are credited for managing the effects of aging on the
Containment structural components:

e 10 CFR Part 50, Appendix J Program

¢ Boric Acid Corrosion Program

e Cranes and Hoists Inspection Program

e Fire Protection Program

¢ Inservice Inspection (ISI) Program — IWE
¢ Inservice Inspection (ISI) Program — IWF

e Structures Monitoring Program

Aging management programs for bulk commodity components are addressed in Section
3.5.2.1.13.

3.5.21.2 Auxiliary Building
Materials

Auxiliary Building structural components subject to AMR are constructed of the following
materials:

e Aluminum
e Boral®
e Carbon steel

e Concrete
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s Concrete blocks ‘
¢ Galvanized steel

e Stainless steel
Materials for bulk commodity components are addressed in Section 3.5.2.1.13.

Environments
Auxiliary Building structural components subject to AMR are exposed to the following
environments:

e Air-indoor

e Air-outdoor

e Raw water

e Saoil

e Treated borated water
Environments for bulk commodity components are addressed in Section 3.5.2.1.13.

Aging Effects Requiring Management
The following aging effects associated with the Auxiliary Building structural components
require management:

e Change in material properties

e Cracking

e Loss of material

Aging effects requiring management for bulk commodity compdnents are addressed in
Section 3.5.2.1.13. :

Aging Management Programs
The following programs are credited for managing the effects of aging on the Auxmary
Building structural components:

e Boral® Monitoring Program

e Boric Acid Corrosion Program

¢ Cranes and Hoists Inspection Program

o Fire Protection Program

e Leak Chase Monitoring Program
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o Masonry Wall Inspection
o PWR Water Chemistry Program

¢ Structures Monitoring Program

Aging management programs for bulk commodity components are addressed in Section
3.5.2.1.13. -

3.5.21.3 Intake Structure, Forebay, and Service Water Discharge Structure
Materials ‘ |
Intake Structure, Forebay, and Service Water Discharge Structure structural
components subject to AMR are constructed of the following materials:

o Carbon steel

e Concrete

» Concrete blocks

¢ Galvanized steel

e Earthen

Materials for bulk commodity components are addressed in Section 3.5.2.1.13.

Environments
Intake Structure, Forebay, and Service Water Discharge Structure structural
components subject to AMR are exposed to the following environments:

e Soil

¢ Air-indoor

e Air-outdoor

e Water-flowing

¢ Raw water
Environments for bulk commodity components are addressed in Section 3.5.2.1.13.

Aging Effects Requiring Management
The following aging effects associated with the Intake Structure, Forebay, and Service
Water Discharge Structure structural components require management:

¢ Loss of material

e Cracking
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e Change in material properties

e Loss of form

Aging effects requiring management for bulk commodity components are éddressed in
Section 3.5.2.1.13. :

Aging Management Programs

The following programs are credited for managing the effects of aging on the Intake ;
‘Structure, Forebay, and Service Water Discharge Structure structural components:

e Water Control Structures Inspection
 Fire Protection Program

e Cranes and Hoists Inspection Program
e Masonry Wall Inspection

Aging management programs for bulk commodity components are addressed in Section
3.5.2.1.13. '

3.5.21.4 Borated Water Storage Tank Level Transmitter Building
Materials

Borated Water Storage Tank Level Transmitter Building structural components subject
to AMR are constructed of the following materials:

e Aluminum
e Carbon steel

e Concrete

Materials for bulk commodity components are addressed in Section 3.5.2.1.13.

Environments

Borated Water Storage Tank Level Transmitter Building structural components subject
to AMR are exposed to the following environments: '

e Air-indoor
e Air-outdoor
e Soil

Environments for bulk commodity components are addressed in Section 3.5.2.1.13.
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Aging Effects Requiring Management
The following aging effects associated with the Borated Water Storage Tank Level
Transmitter Building structural components require management:

¢ Changein material properties

¢ Loss of material

Aging effects requiring management for bulk commodity components are addressed in
Section 3.5.2.1.13.

Aging Management Programs A
The following programs are credited for managing the effects of aging on the Borated
Water Storage Tank Level Transmitter Building structural components:

e Boric Acid Corrosion Program

e Structures Monitoring Program

‘Aging management programs for bulk commodity components are addressed in Section
3.5.2.1.13.

3.5.21.5 Miscellaneous Diesel Generator Building’
Materials v v
Miscellaneous Diesel Generator Building structural components subject to AMR are
constructed of the following materials:
o Carbon steel
e Concrete

e Concrete blocks
Materials for bulk commodity components are addressed in Section 3.5.2.1.13.

| Environments
Miscellaneous Diesel Generator Building structural components subject to AMR are
exposed to the following environments:
~e Air-indoor
e Air-outdoor
o Soll

Environments for bulk commodity components are addresséd in Section 3.5.2.1.13.
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Aging Effects Requiring Management
The following aging effects associated with the Miscellaneous Diesel Generator Building
structural components require management:

¢ Change in material properties

e Cracking

e Loss of material

Aging effects requiring managemént for bulk commodity components are addressed in
Section 3.5.2.1.13.

. Aging Management Programs

The foliowing programs are credited for managing the effects of aging on the
'Mlscellaneous Diesel Generator Building structural components: '

o Fire Protection Program
e Masonry Wall Inspection

e Structures Monitoring Program

Aging management programs for bulk commodity components are addressed in Section
3.5.2.1.13.

3.5.2.1.6 Office Building (Condensate Storage Tanks)
Materials

Office Building (Condensate Storage Tanks) structural components subject to AMR are
-constructed of the following materials:

e Aluminum

e Carbon steel

e Concrete

« Concrete blocks
¢ Porcelain

Materials for bulk commodity components are addressed in Section 3.5.2.1.13.
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Environments
Office BUIIdIng (Condensate Storage Tanks) structural components subject to AMR are
exposed to the following environments:

e Air-indoor

e Air-outdoor

e Soil

- Environments for bulk commodity components are addressed in Section 3.5.2.1.13.

Aging Effects Requiring Management
The following aging effects associated with the Ofﬂce Building (Condensate Storage
Tanks) structural components require management:

e Change in material prope_rties

e Cracking

e | oss of material

Aging effects reqUiring management for bulk commodity components are addressed in
Section 3.5.2.1.13.

Aging Management Programs
The following programs are credited for managing the effects of aging on the Office
Building (Condensate Storage Tanks) structural components:

e Fire Protection Program

o Masonry Wall Inspection

e Structures Monitoring Program

Aging management programs for bulk commodity components are addressed in Section
3.5.2.1.13.

3.5.21.7 Personnel Shop Facility Passageway (Missile Shield Area)
Materials 7
Personnel Shop Facility Passageway (Missile Shield Area) structural components
subject to AMR are constructed of the following materials:
o Carbon steel

e Concrete
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e Galvanized steel
~ Materials for bulk commodity components are addressed in Section 3.5.2.1.13.

Environments

Personnel Shop Facility Passageway (Missile Shield Area) structural components
subject to AMR are exposed to the following environments:

e Air-indoor
e Air-outdoor
e Soil ’

Environments for bulk commodity components are addressed in Section 3.5.2.1.13.

Aging Effects Requiring Management

The following aging effects associated with the Personnel vShﬁop Facility Passageway
(Missile Shield Area) structural components require management:

¢ Change in material properties

‘o Loss of material

Aging effects requiring management for bulk commodity components are addressed in
Section 3.5.2.1.13.

Aging Management Programs

The following program is credited for managing the effects of aging on the Personnel
Shop Facility Passageway (Missile Shield _Area) structural components:

e Structures Monitoring Program

Aging management programs for bulk commodity components are addressed in Section
3.5.2.1.13.

3.5.2.1.8 Service Water Pipe Tunnel and Valve Rooms
Materials

Service Water Pipe Tunnel and Valve Rooms structural components subject to AMR are
constructed of the following material:

e Concrete

Materialé for bulk commodity components are addressed in Section 3.5.2.1 13.
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Environments
Service Water Pipe Tunnel and Valve Rooms structural components subject to AMR are
exposed to the following environments:

e Air-indoor

e Raw water

o Soil

" Environments for bulk commodity components are addressed in Section 3.5.2.1.13.

Aging Effects Requiring Management
The following aging effects associated with the Service Water Pipe Tunnel and Valve
Rooms structural components require management:

¢ Change in material properties

¢ Loss of material

Aging effects requiring management for bulk commodity components are addressed in
Section 3.5.2.1.13.
“Aging Management Programs
The following programs are credited for managing the effects of aging on the Service
Water Pipe Tunnel and Valve Rooms structural components:
¢ Fire Protection Program
e Structures Monitoring Program

Aging management programs for bulk commodity components are addressed in Section
3.5.2.1.13. '

3.5.21.9 Station Blackout Diesel Generator Building (including Transformer X-
3051 and Radiator Skid Foundations)
Materials

Station Blackout Diesel Generator Building (including Transformer X-3051 and Radiator
Skid Foundations) structural components subject to AMR are constructed of the
following materials:

o Carbon steel

o Concrete

e Concrete blocks
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e Galvanized steel
Materials for bulk commodity components are addressed in Section 3.5.2.1.13.

" Environments

Station Blackout Diesel Generator Building (including Transformer X-3051 and Radiator
Skid Foundations) structural components subject to AMR are exposed to the following
environments: :

¢ Air-indoor
e Air-outdoor
o Raw water
e Soil
Environments for bulk commodity Components are addressed in Section 3.5.2.1.13.

Aging Effects Requiring Management
The following aging effects associated with the Station Blackout Diesel Generator
Building (including Transformer X-3051 and Radiator Skid Foundations) structural
components require management:

¢ Change in material properties

e Cracking

¢ Loss of material

Aging effects requiring management for bulk commodlty components are addressed in
Section 3.5.2.1.13.
Aging Management Programs

The following programs are credited for managing the effects of aging on the Station
. Blackout Diesel Generator Building (including Transformer X-3051 and Radiator Skid
Foundations) structural components:

e Masonry Wall Inspection

e Structures Monitoring Program

Aging management programs for bulk commodity components are addressed in Section
3.5.2.1.13.
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3.5.21.10 Turbine Building
Materials
Turbine Building structural components subject to AMR are constructed of the following
materials:
o Carbon steel
e Concrete
e Concrete blocks

- o Galvanized steel
Materials for bulk commodity components are addressed in Section 3.5.2.1 13.

Environments
Turbine Building structural components subject to AMR are exposed to the following
environments: :

e Air-indoor

¢ Air-outdoor

e Raw water

e Soil

Environments for bulk commodity components are addressed in Section 3.5.2.1.13.

Aging Effects Requiring Management
The following aging effects associated with the Turbine Building structural components
require management:

e Change in material properties

¢ Cracking

¢ Loss of material

Aging effects requiring management for bulk commodity components are addressed in
Section 3.5.2.1.13.

Aging Management Programs

The following programs are credited for managing the effects of aging on the Turbine
Building structural components:

e Fire Protection Program
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e Masonry Wall Inspection

¢ Structures Monitoring Program

Aging management programs for bulk commodity components are addressed in Section
3.5.2.1.13.

3.5.2.1.11  Water Treatment Building
Materials '

Water Treatment Building structural components subject to AMR are constructed of the
following materials:

e Carbon steel
e Concrete
e Concrete blocks

« Galvanized steel
Materials for bulk commodity components are addressed in Section 3.5.2.1.13.

Environments

Water Treatment Building structural components subject to AMR are exposed to the
following environments: :

e Air-indoor
¢ Air-outdoor
o Raw water
. Soil

Environments for bulk commodity components are addressed in Section 3.5.2.1.13.

Aging Effects Requiring Management

The following aging effects associated with the Water Treatment Building structural
components require management:

¢ Change in material properties
e Cracking

e Loss of material

Aging effects requiring management for bulk commodity components are addressed in
Section 3.5.2.1.13.
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Aging Management Programs _
The following programs are credited for managing the effects of aging on the Water
Treatment Building structural components:

¢ Fire Protection Program

o Masonry Wall Inspection

e Structures Monitoring Program

Aging management programs for bulk commodity components are addressed in Section
3.5.2.1.13.

3.56.21.12  Yard Structures
Materials _
Structural componenfs of yard structures subject to AMR are constructed of the
following materials: o
e Carbon steel
e Concrete
e Concrete blocks
e Earthen

e Galvanized steel
Maferials for bulk commodity components are addressed in Section 3.5.2.1.13.

Environments
Structural components of yard structures subject to AMR are exposed to the following
environments: )
e Air-indoor
e Air-outdoor
¢ Concrete
o Raw water
e Soil

e Structural backfill

Environments for bulk commodity components are addressed in Section 3.5.2.1.13.
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Aging Effects Requiring Management

The following aging effects associated with structural components of evaluated yard
structures require management:

e Change in material properties
e Cracking
e Loss of material

e Loss of form

Aging effects requiring management for bulk commodity components are addressed in
Section 3.5.2.1.13.

Aging Management Programs

The following programs are credited for managing the effects of aging on yard
structures’ structural components: :

e Boric Acid Corrosion Program
e Fire Protection Program
o Masonry Wall Inspection

e Structures Monitoring Program

Aging management programs for bulk commodity components are addressed in Section
3.5.2.1.13. '

352113  Bulk Commodities
Materials

Structural components of bulk commodities subject to AMR are constructed of the
following materials:

e Aluminum

e Carbon steel
e Concrete

o Elastomer

e Fire barrier materials (Ceramlc fiber/ 3M Interam/ Isolatek/ Mandoseal/
Monokote) :

¢ Galvanized steel
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o Insulation materials (Calcium Silicate/ fiberglass/ aluminum jacketing/ stainless
steel mirror insulation)

e Stainless steel

Environments
Structural components of bulk commodities subject to AMR are exposed to the foIIowmg
enwronments

. Air-indoor

. Ai-r—outdoor

e Soil |

¢ Treated water

Aging Effects Requiring Management
The following-aging effects associated with structural components of evaluated bulk
commodities require management:

e Change in material properties

. Cracking

e Delamination

e Loss of material

e Separation

Aging Management Programs .
The following programs are credited for managing the effects of aging on bulk
commodities: .

¢ Bolting Integrity Program

e Boric Acid Corrosion Program

e Fire Protection Program

e Structures Monitoring Program

e PWR Water Chemistry Program

o Inservice Inspection (ISI) Program — IWF
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3.5.2.2 Aging Management Review Results for Which Further Evaluation is
Recommended by NUREG-1801 .

For the Davis-Besse containment, structures, and component supports those items
requiring further evaluatlon are addressed in the following sections.

3.5.2.21 PWR and BWR Containments
3.5.2.2.1.1 Aging of Inaccessible Concrete Areas

Increases in porosity and permeability, cracking, loss of material (spalling, scaling) due
to aggressive chemical attack, and cracking, loss of bond, and loss of material (spalling,
scaling) due to corrosion of embedded steel could occur in inaccessible areas of
pressurized water reactor (PWR) and boiling water reactor (BWR) concrete and steel
containments.

At Davis-Besse, the Inservice Inspection (ISI) Program — IWL does not apply since the
Davis-Besse Containment is a free-standing, steel containment vessel.

Aggressive Chemical Attack and Corrosion of Embedded Steel

The below-grade environment at Davis-Besse is aggressive (Chlorides > 500 ppm and
Sulfates > 1,500 ppm). Sampling results indicated a groundwater pH minimum value of
6.9, a chloride content maximum value of 2,870 ppm, and a sulfate content maximum
value of 1,700 ppm.

In addition, portions of the containment structures are located below the normal
groundwater level. The plant structures have been provided with waterproofing on the
exterior portions of the below-grade structures. Water leakage (above and below
grade) has been observed at the plant. Once the concrete has cracked, a path is
available for water to reach the reinforcing steel, initiating corrosion in rebar that can
result in reduced available reinforcing area and spalling of concrete.

Therefore, increases in porosity and permeability, cracking, loss of material (spalling,
scaling) due to aggressive chemical attack, and cracking, loss of bond, and loss of
material (spalling, scaling) due to corrosion of embedded steel are applicable for
Davis-Besse containment concrete in inaccessible areas.

The Structures Monitoring Program is credited for aging management of these effects
and mechanisms for the affected concrete structures and structural components. In
addition, the Shield Building concrete is managed by the 10 CFR Part 50, Appendix J
Program’s Containment Vessel and Shield Building Visual Inspection.
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3.5.2.2.1.2 Cracks and Distortion due fto Increased Stress Levels from
Settlement; Reduction of Foundation Strength, Cracking and
Differential Settlement due to Erosion of Porous Concrete
Subfoundations, if Not Covered by Structures Monitoring Program

Cracks and distortion due to increased stress levels from settlement could occur in
PWR and BWR concrete and steel containments. Also, reduction of foundation strength,
cracking, and differential settlement due to erosion of porous concrete subfoundations
could occur in all types of PWR and BWR containments.

Settlement

At Davis-Besse, cracking and distortion due to settlement are not aging effects requiring
management for containment concrete components because, based on settlement
analyses, it is estimated that maximum settlements of Class | structures (e.g.,
Containment or Shield Building) will be less than 1/8 inch. Therefore, further evaluation
of increased stress levels due to settlement is not required.

Porous Concrete Subfoundations

The Davis-Besse Containment does not have a porous concrete subfoundation.
Therefore, further evaluation for aging effects due to erosion of porous concrete is not
required.

3.5.2.2.1.3 Reduction of Strength and‘Modqus of Concrete Structures due to
Elevated Temperature

Reduction of strength and modulus of concrete due to elevated temperatures could
occur in PWR and BWR concrete and steel containments.

Elevated Temperatures

Elevated temperature for the Containment basemat is well below the allowable limits of
150°F general and 200°F local and therefore the aging effect for this mechanism is not
applicable. Elevated temperature is an issue of concern in the upper regions of the
Containment internal structures. Concrete inside containment and the concrete
foundation of the Shield Building that supports containment are evaluated in
Section 3.5.2.2.2.3.

3.5.2.2.1.4 Loss of Material due to General, Pitting, and Crevice Corrosion

Loss of material due to general, pitting and crevice corrosion could occur in steel
elements of accessible and inaccessible areas for all types of PWR and BWR
containments.
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Corrosion in inaccessible areas of steel containment liner

At Davis-Besse, loss of material due to corrosion in steel elements of accessible areas
is managed by the inservice Inspection (ISl) Program - IWE, the 10 CFR Part 50,
Appendix J Program, the Boric Acid Corrosion Program, and the Structures Monitoring
Program. '

Information Notice (IN) 2004-09 “Corrosion of Steel Containment and Containment
Liner,” references the corrosion identified, in the Cycle 13 refueling outage, on the
Davis-Besse containment vessel as one of the industry occurrences that led to the
issuance of the IN. The IN discussion refers to an amendment to Section 50.55a of
Title 10 of the Code of Federal Regulations (10 CFR 50.55a) (61 FR 41303). This
amendment requires inservice inspections be performed in accordance with the ASME
Code, Section XI, Subsections IWE and IWL. The Davis-Besse containment vessel
was subject to a corrosion investigation during the Cycle 13 refueling outage.

The containment vessel corrosion investigation used ultrasonic (UT) thickness
measurements of the vessel as one of the investigaton methods. The UT
measurements verified that the minimum recorded vessel wall thickness (1.404 inches)
was greater than the minimum required wall thickness (1.35 inches), as documented in
a plant calculation.

The containment vessel is inspected in accordance with the requirements of IWE of the"
ASME Code Section XI. These inspections include a visual examination of the entire
accessible internal surface of the containment vessel every 3-1/3 years as well as visual
inspection of the internal moisture barrier at the concrete-to-steel interface. The internal
moisture barrier is inspected each refueling outage. The interior and exterior moisture
barriers were installed to protect uncoated portions of the vessel and to minimize
exposure to water. These inspections exceed the ASME Code Section Xl inspection
frequency requirements.

The containment vessel area behind the interior concrete structure has been designated

as an area susceptible to corrosion and the Augmented Examination requirements of
IWE have been imposed. The Augmented Examinations are scheduled to be

completed during the Cycle 17 refueling outage.

Loss of material due to corrosion in steel elements of inaccessible areas is managed by
the Inservice Inspection (ISl) Program — IWE with Augmented Examination and the
10 CFR Part 50, Appendix J Program.

- The continued monitoring of the Containment for loss of material due to general, pitting,
and -crevice corrosion through the Inservice Inspection (ISI) Program — IWE and the
10 CFR Part 50, Appendix J. Program provides reasonable assurance that loss of
material in inaccessible areas of Containment is insignificant and will -be detected prior
to a loss of an intended function.

Aging Management Review Results Page 3.5-21 August 2010



Davis-Besse Nuclear Power Station
License Renewal Application
Technical Information

3.5.2.2.1.5 Loss of Prestress due to Relaxation, Shrinkage, JCreep,’ and Elevated
Temperature ‘

Loss of prestress forces due to relaxation, shrinkage, creep, and elevated temperature
for PWR prestressed concrete containments and BWR Mark Il prestressed concrete
containments is a Time- Limited Aging Analysis (TLAA) as defined in 10 CFR 54.3.

Davis-Besse has a free-standing steel containment vessel with no prestressed tendons.
The Davis-Besse containment design eliminates loss of prestress forces as an
applicable aging effect. '

3.5.2.2.1.6 Cumulative Fatigue Damage

Fatigue is a TLAA as defined in 10 CFR 54.3. Time-limited aging analyses are required
to be evaluated in accordance with 10 CFR 54.21(c)(1).

Fatigue TLAAs evaluated for the Davis-Besse Containment are for the containment
vessel shell, piping penetrations of the containment vessel, and the permanent reactor
cavity seal plate (also known as, permanent canal seal plate (PCSP)). The evaluations
of the fatigue TLAAs are addressed in Section 4.

3.5.2.2.1.7 Cracking due to Stress Corrosion Cracking (SCC)

Cracking due to stress corrosion cracking of stainless steel penetration sleeves,
- penetration bellows, and dissimilar metal welds could occur in all types of PWR and
BWR containments. Cracking due to SCC could also occur in stainless steel vent line
bellows for BWR containments.

Stress corrosion cracking

Stress corrosion cracking requires a combination of a corrosive environment,
susceptible materials, and high tensile stresses. To be susceptible to SCC, stainless
steel must be subject to both high temperature (> 140°F) and an aggressive chemical
environment. SCC is not an applicable effect for the Davis-Besse stainless steel
penetration sleeves and bellows because these stainless steel components are not
subject to an aggressive chemical environment.

3.5.2.2.1.8 Cracking due to Cyclic Lbading

See Section 3.5.2.2.1.6 that addresses Fatigue TLAAs evaluated for the Davis-Besse
containment vessel shell, piping penetrations of the containment vessel, and the
permanent reactor cavity seal plate (also known as, permanent canal seal plate
(PCSP)).
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3.5.2.2.1.9 Loss of Mafterial (Scaling, Cracking, and Spalling) due to Freeze-
Thaw

Loss of material (scaling, cracking, and spalling) due to fréeze—thaw could occur in PWR
and BWR concrete containments. '

-Freeze-Thaw

Davis-Besse does not have a concrete containment. Davis-Besse has a free-standing
steel containment vessel; therefore, loss of material (scaling, cracking, and spalling)
from a concrete containment due to freeze-thaw is not applicable to Davis-Besse.

3.5.2.2.1.10 Cracking due to Expansion and Reactién with Aggregate, and
Increase in Porosity and Permeability due to Leaching of Calcium
Hydroxide

Cracking due to expansion and reaction with aggregate, and increase in porosity and
permeability due to leaching of calcium hydroxide could occur in concrete elements of
PWR and BWR concrete and steel containments.

Reaction with Aggregate

Davis-Besse design specifications require that concrete aggregates conform to ASTM
International (ASTM) Standard Specification C 33 and that the potential reactivity of
aggregates be acceptable based on testing in accordance with ASTM Standard Test
Method for Potential Alkali-Silica Reactivity of Aggregates (Chemical Method)
(ASTM C 289). .

Concrete structures and components at Davis-Besse are designed in accordance with
American Concrete Institute ACI 318-63 and constructed in accordance with ACI 301-66
~using ingredients conforming to ACI and ASTM standards thereby precluding the
expansion and reaction with aggregate aging mechanism.

Leaching of Calcium Hydroxide

Change in material properties due to leaching of calcium hydroxide is an aging effect
requiring management for concrete components because water leakage (above and
below grade) has been observed at Davis-Besse from operating experience.

The Davis-Besse Structures Monitoring Program is credited for aging management of
these effects and mechanisms for the affected concrete structures and structural
components. In addition to aging management by the Structures Monitoring Program,
the Shield Building concrete is managed by the 10 CFR Part 50, Appendix J Program’s
contalnment vessel and Shield Building Visual Inspection.
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3.5.2.2.2 Safety-Related and Other Structures and Component Supports
3.5.2.2.2.1 Aging of Structures Not Covered by Structures Monitoring Prog)‘am

NUREG-1801 recommends further evaluation of certain ’structure/aging effect
combinations if they are not covered by the structures monitoring program.

The foIIoWing aging effects (for NUREG-1800 i‘fems (1) through (4)) do not require
further evaluation because the components are evaluated under the Structures
Monitoring Program:

e Corrosion of embedded steel
e Aggressive chemical attack
e Loss of material due to corrosion

e Freeze-Thaw

The Structures Monitoring Program is credited for aging management of these effects
and mechanisms for the affected concrete structures and structural components. In
addition, loss of material due to corrosion is managed by the Boric Acid Corrosion
Program within areas that contain borated systems.

(5) Reaction with Aggregate

Davis-Besse design specifications require that concrete aggregates conform to
ASTM C 33 and that the potential reactivity of aggregates be acceptable based on
testing in accordance with ASTM Standard Test Method for Potential Alkali-Silica
Reactivity of Aggregates (Chemical Method) (ASTM C 289).

Concrete structures and components at Davis-Besse are designed in accordance with
ACl 318-63 and constructed in accordance with ACl 301-66 using ingredients
conforming to ACI and ASTM standards thereby precluding the expansion and reaction
with aggregate aging mechanism. : »

(6) Settlement

Cracking due to settlement is not an aging effect requiring management for concrete
components because, based on settlement analyses, it is estimated that maximum
settlements of Class -| and major Class |l structures founded on bedrock (i.e.,
Containment, Shield Building, Auxiliary Building, Turbine and Office Buildings, Intake
Structure, and Valve Room No. 1) will be less than 1/8 inch and that settiements of
Class | structures founded on till deposit and granular fill (Borated Water Storage Tank
Foundation, SW Pipe Tunnel, and Valve Room No. 2) will be less than 1/4 inch.
Therefore, further evaluation of increased stress levels due to settlement is not required.
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(7) Porous Concrete Subfoundations

There are no Davis-Besse structures that have a porous concrete subfoundation.
Therefore, further evaluation for aging effects due to erosion of porous concrete is not
required. '

(8) Lock up due to Wear of Sliding Support Surfaces

Lubrite® (plates, bearings, or blocks) is provided to reduce friction for certain support
assemblies in Davis-Besse in-scope structural components.

Aging degradation of supports designed with or without sliding connections is managed
by the Inservice Inspection (ISI) Program — IWF and the Structures Monitoring Program.
Therefore, further evaluation-of Lubrite® aging effects is not required.

3.5.2.2.2.2 Aging Management of Inaccessible Areas
3.5.2.2.2.2.1 Below-Grade Inaccessible Concrete Areas — Freeze-Thaw

Loss of material (spalling, scaling) and cracking due to freeze-thaw could occur in
below-grade inaccessible concrete areas of Groups 1-3, 5 and 7-9 structures.

Freeze-Thaw

Davis-Besse is located in an area in which weathering conditions are considered severe
(weathering index over 500 day-inch/yr).

Concrete structures and components at Davis-Besse are designed in accordance with
ACI 318-63 and constructed in accordance with ACI 301-66 using ingredients
conforming to ACI and ASTM standards. Concrete constructed to these criteria has a
low water-to-cement ratio of less than 0.45 and an air entrainment between 3 and 6%
and provides a good quality, dense, low permeability concrete.

Loss of material and 'Cracking due to freeze-thaw are aging effects requiring
management for concrete components exposed to weather because isolated instances
of freeze-thaw damage have been observed at the plant from operating experience.

As described above, the design and construction of the concrete for Groups 1, 3, and 5
structures are in accordance with AC| Standards that preclude significant loss of
material (spalling, scaling) and cracking due to freeze-thaw. The inspection of exposed
above-grade concrete of Groups 1, 3 and 5 structures is an indicator for inaccessible
concrete and inspection of the above-grade concrete provides reasonable assurance
that degradation of inaccessible structures will be detected before a loss of an intended
function. Operating experience review has not identified significant loss of material and
cracking due to freeze-thaw of below-grade structures concrete.
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In the event inspection of above-grade concrete structures identifies significant concrete
degradation due to freeze-thaw, corrective actions will be initiated to evaluate the
condition of inaccessible portions of structures and determine if excavation of concrete
for inspection is warranted.

Therefore, loss of material (spalling, scaling) and cracking due to freeze-thaw are not
aging effects requiring management for Davis-Besse below-grade maccessnble concrete
components.

However, the Structures Monitoring Program is credited for aging management of these
effects and mechanisms for the affected concrete structures and structural components,
in accordance “with NRC position on managing concrete, even though the aging
management review did not identify aging effects requiring management. The
Structures Monitoring Program will include examination of exposed concrete for age-
related degradation when a below-grade in-scope concrete component becomes
accessible through excavation. :

3.5.2.2.2.2.2 Below-Grade Inaccessible Concrete Areas - Expansion and
Reaction with Aggregates

Cracking due to expansion and reaction with aggregates could occur in below-grade
inaccessible concrete areas for Groups 1-5 and 7-9 structures.

Reaction with Aggregates

Davis-Besse design specifications require that concrete aggregates conform to
ASTM C 33 and that the potential reactivity of aggregates be acceptable based on
testing in accordance with ASTM Standard Test Method for Potential Alkali-Silica
Reactivity of Aggregates (Chemical Method) (ASTM C 289).

Concrete structures and components at Davis-Besse are designed in accordance with
ACI 318-63 and constructed in accordance with ACl 301-66 using ingredients
conforming to ACI and ASTM standards thereby precluding the expansion and reaction
with aggregate aging mechanism.

Therefore, cracking due to expansion and reaction with aggregatés is not an aging
effect requiring management for the below-grade inaccessible concrete components.

However, the Structures Monitoring Program is credited for aging management of these
mechanisms and effect for the affected concrete structures and structural components,
in accordance with the NRC position on managing concrete, even though the aging
management review did not identify aging effects requiring management. The
Structures Monitoring Program will include examination of exposed concrete for age-
related degradation when a below-grade in-scope concrete component becomes
accessible through excavation.
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3.5.2.2.2.2.3  Below-Grade Inaccessible Concrete Areas - Settlement and
Erosion

Cracks and distortion due to increased stress levels from settlement and reduction of
foundation strength, cracking, and differential settlement due to erosion of porous
concrete subfoundations could occur in below-grade inaccessible concrete areas of
Groups 1-3, 5 and 7-9 structures.

Settlement

Cracking due to settlement is not an aging effect requiring management for concrete
~components below grade because based on settiement analyses, it is estimated that
maximum settlements of Class | and major Class |l structures founded on bedrock (i.e.,
Containment, Shield Building, Auxiliary Building, Turbine and Office Buildings, Intake
Structure, and Valve Room No. 1) will be less than 1/8 inch and that settlements of
Class | structures founded on till deposit and granular fill (Borated Water Storage Tank
Foundation, SW Pipe Tunnel, and Valve Room No. 2) will be less than 1/4 inch.
Therefore, further evaluation for the effects of settlement is not required.

However, the Structures Monitoring Program is credited for aging management of these
effects and mechanisms for the affected concrete structures and structural components,
in accordance with the NRC position on managing concrete, even though the aging
‘'management review did not identify aging effects requiring management. The
Structures Monitoring Program will include examination of exposed concrete for age-
related degradation when a below-grade in-scope concrete component becomes
accessible through excavation. ‘

Porous Concrete Subfoundations

Davis-Besse does not have porous concrete subfoundations for Groups 1-3, 5 and 7-9
structures. Therefore, further evaluation for aging effects due to erosion of porous
concrete is not required.

3.5.2.2.2.2.4 Below-Grade Inaccessible Concrete Areas ~ Aggressive Chemical
Attack and Corrosion of Embedded Steel

Increase in porosity and permeability, cracking, loss of material (spalling, scaling) due to
aggressive chemical attack; and cracking, loss of bond, and loss of material (spalling,
scaling) due to corrosion of embedded steel could occur in below-grade inaccessible
concrete areas of Groups 1-3, 5 and 7-9 structures.

Aggressive Chemical Attack and Corrosion of Embedded Steel

At Davis-Besse,-concréte components below grade are exposéd to an aggressive
groundwater environment. In addition, portions of the structures at the plant are located

Aging Management Review Results Page 3.5-27 B August 2010



Davis-Besse Nuclear Power Station
License Renewal Application
Technical Information

below the normal groundwater level. The plant structures have been provided with
waterproofing on the exterior portions of the below-grade structures. Water leakage
(above and below grade) has been observed at the plant from operating experience.
Once the concrete has cracked, a path is available for water to reach the reinforcing
- steel, initiating corrosion in rebar that can result in reduced available reinforcing area
and spalling of concrete.

Therefore, increase in porosity and permeability, cracking, loss of material (spalling,
scaling) due to aggressive chemical attack; and cracking, loss of bond, and loss of
material (spalling, scaling) due to corrosion of embedded steel are aging effects
requiring management for the below-grade inaccessible concrete components.

The Structures Monitoring Program is credited for aging management of these effects
and mechanisms for the affected concrete structures and structural components.
Although there is no evidence that the aggressive groundwater has contributed to
structural degradation, a special provision in the Structures Monitoring Program will be
implemented to monitor below-grade inaccessible concrete components before and
durlng the period of extended operation.

3.5.22225 Below-Grade Inaccessible Concrete Areas — Leaching of Calcium
Hydroxide

Increase in porosity. and permeability, and loss of strength due to leaching of calcium
hydroxide could occur in below-grade inaccessible concrete areas of
Groups 1-3, 5 and 7-9 structures. '

Leaching of Calcium Hydroxide

At Davis-Besse, change in material properties due to leaching of calcium hydroxide is
an aging effect requiring management for concrete components below grade because
water leakage (above and below grade) has been identified in the plant operating
experience.

Therefore, increase in porosity and permeability and loss of strength due to leaching of
calcium hydroxide are aging effects requiring management for the below-grade
inaccessible concrete components.

The Structures Monitoring Program is credited for aging management of these effects
and mechanisms for the affected concrete structures and structural components.

3.5.2.2.2.3 Reduction of Strength and Modulus of Concrete Structures due to
Elevated Temperature

Reduction of strength and modulus of concrete due to elevated temperatures could
occur in PWR and BWR Group 1-5 concrete structures, and further evaluation is
recommended if any portion of the safety-related and other concrete structures exceeds
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specified temperature limits, i.e., general area temperature greater than 66°C (150°F)
and local area temperature greater than 93°C (200°F).

Elevated Temperatures

Davis-Besse in-scope Group 1, 3, and 5 concrete structures and concrete components
are not exposed to temperatures that exceed the limits. associated with aging
degradation due to elevated temperature. The general air temperatures in safety-
related and other structures are maintained below the 150°F threshold for these aglng
effects to be applicable.

For the Group 4 structures, several localized areas in the upper regions of the
- Containment internal structures have maximum temperatures exceeding 150°F. Only
one of those areas exceeded 200°F. The primary shield wall temperature calculations
addressed the effect that a bounding temperature of up to 207°F would have on the
“mechanical properties of reinforced concrete and quantified the impact to the upper
portion of the primary shield wall during plant operation. The calculations concluded the
elevated temperature will not influence the capacity of the primary shield wall to support
mechanical loading due to low mechanical stresses in that area. Consistent with
NUREG-1801, higher localized temperatures are allowed in the concrete if plant specific
calculations are provided. Therefore, the conditions identified in NUREG-1801 are
satisfied and loss of material, cracking, and change in material properties due to
elevated temperature are not aging effects requiring management for concrete. High
temperature piping penetrations contained in the Containment are not in direct contact
with concrete and are insulated.

Therefore, reduction of strength and modulus of concrete due to elevated temperatures
are not aging effects requiring. management for the concrete components at
Davis-Besse.

3.5.2.2.2.4 Aging Management of Inaecessible Areas for Group 6 Structures

3.5.2.2.2.4.1 Below-Grade Inaccessible Concrete Areas — Aggressive Chemical
Attack and Corrosion of Embedded Steel

Increase in porosity and permeability, cracking, loss of material (spalling, scaling)/
aggressive chemical attack; and cracking, loss of bond, and loss of material (spalling,
scaling)/ corrosion of embedded steel could occur in below-grade inaccessible concrete
areas of Group 6 structures. ‘

Aggressive Chemical Attack and Corrosion of Embedded Steel

Davis-Besse concrete components below grade are exposed to an aggressive
groundwater environment. In addition, portions of the structures at the plant are located
" below the normal groundwater level. The plant structures have been provided with
waterproofing on the exterior portions of the below-grade structures. Water leakage
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(above and below grade) has been observed at the plant from operating experience.
Once the concrete has cracked, a path is available for water to reach the reinforcing
steel, initiating corrosion in rebar that can result in reduced available reinforcing area
and spalling of concrete.

Therefore, increase in porosity and permeability, cracking, loss of material (spalling,
scaling) due to aggressive chemical attack; and cracking, loss of bond, and loss of
material (spalling, scaling) due to corrosion of embedded steel are aging effects
requiring management for the water control structures’ concrete.

The Water Control Structures Inspection is credited for aging management of these
- effects and mechanisms for the affected concrete structures and structural components.

3.5.2.2.24.2 Below-Grade Inaccessible Concrete Areas — Freeze-Thaw

Loss of material (spalling, scaling) and cracking due to freeze-thaw couid oceur in
- below-grade inaccessible concrete areas of Group 6 structures.

Freeze-Thaw

At Davis-Besse, loss of material (spalling, scaling) and cracking due to freeze-thaw are
aging effects requiring management for concrete components exposed to raw water
because the concrete located in water control structures may become saturated and
could be susceptible to freeze-thaw.

The Water Control Structures Inspection is credited for aging management of these
effects and mechanism for the affected concrete structures and structural components.

3.5.2.2.2.4.3 Below-Grade Inaccessible Concrete Areas — Expansion and
Reaction with Aggregate and Leaching of Calcium Hydroxide

Cracking due to expansion and reaction with aggregates and increase in porosity and
permeability, and loss of strength due to leaching of calcium hydroxide could occur in
below-grade inaccessible reinforced concrete areas of Group 6 structures.

Reaction with Aggregates

Davis-Besse design specifications require that concrete aggregates conform to
ASTM C 33 and that the potential reactivity of aggregates be acceptable based on
testing in accordance with ASTM Standard Test Method for Potential Alkali-Silica
Reactivity of Aggregates (Chemical Method) (ASTM C 289).

Concrete structures and components at Davis-Besse are designed in accordance with
ACI 318-63 and constructed in accordance with ACI 301-66 using ingredients
conforming to ACIl and ASTM standards thereby precluding the expansion and reaction
with aggregate aging mechanism.
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Therefore, cracking due to expansion and reaction with aggregates is not an aging
effect requiring management for the below-grade inaccessible concrete components.

Leaching of Calcium Hydroxide

Change in material properties due to Ieachirig of calcium hydroxide is an aging effect
‘requiring management for concrete components below grade because water leakage
(above and below grade) has been observed at the plant from operating experience.

Therefore, increase in porosity and permeability and loss of strength due to leaching of
calcium hydroxide are aging effects requiring management for the below-grade
inaccessible concrete components.

The Water Control Structures Inspection is credited for aging management of these
effects and mechanisms for the affected concrete structures and structural components.

3.5.2225 ‘Cracking due to Stress Corrosion Cracking and Loss of Material due
to Pitting and Crevice Corrosion

Cracking due to stress corrosion cracking and loss of material due to pitting and crevice
corrosion could occur for Group 7 and 8 stainless steel tank liners exposed to
standing water.

At Davis-Besse, no tanks with stainless steel liners are included in the structural reviews
for aging management. Tanks subject to aging management review are evaluated with
the respective mechanical systems.

3.5.2.2.2.6 Aging of Supports Not Covered by Structures Monitoring Program
NUREG-1801 recommends further evaluation of certain component support/aging effect
combinations if they are not covered by the structures monitoring program.

Each of the following is within the scope of the Structures Monitoring Program.
Therefore, further evaluation is not required. In addition, loss of material due to
corrosion is managed by the Boric Acid Corrosion Program within areas that contain
borated systems.

¢ Building concrete around support anchorages

¢ HVAC duct supports

e Instrument supports

¢ Non-ASME mechanical equipment supports

e Non-ASME supports

o Electrical panels and enclosures
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0 3.5.2.2.2.7 Cumulative Fatigue Damage Due to Cyclic Loading

Fatigue of component support members, anchor bolts, and welds for Groups B1.1,
B1.2, and B1.3 component supports is a TLAA as defined in 10 CFR 54.3 only if a
current licensing basis (CLB) fatigue analysis exists.

No Davis-Besse CLB fatigue analysis exists for component support members, anchor
- bolts, or welds for Groups B1.1, B1.2, and B1.3.

~3.5.2.23 Quality Assurance for Aging Management of Nonsafety-Related
' - Components

See Appendix B, Section B.1.3, for a discussion of FirstEnergy Nuclear Operating
Company quality assurance procedures and administrative controls for aging
management programs.

3.5.2.3 Time-Limited Aging Analyses

The time-limited aging analyses identified below are associated with the Containment,
Structures, and Component Supports commodities. The section of the application that
contains the time-limited aging analysis review results is indicated in parentheses.

e Metal Fatigue (Section 4.6, containment vessel shell, piping penetrations of the
containment vessel, and the permanent reactor cavity seal plate (also known as,
permanent canal seal plate (PCSP))

3.5.3 CONCLUSIONS

The Containment, Structures, and Component Supports subject to AMR have been
identified in accordance with the criteria of 10 CFR 54.21. The aging management
programs selected to manage the effects of aging on structural components and
commodities are identified in the following tables and Section 3.5.2.1. A description of
the aging management programs is provided in Appendix B, along with the
demonstration that the identified aging effects will be managed for the period of
extended operation.

Therefore, based on the demonstrations provided in Appendix B, the effects of aging
associated with the Containment, Structures, and Component Supports will be
managed such that there is reasonable assurance that the intended functions will be
maintained consistent with the current licensing basis during the period of extended
operation.
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Table 3.5.1 Summary of Aging Management Programs for Structures and Component Supports

Evaluated in Chapters Il and lll of NUREG-1801

Item
Number

Component/Commodity

B

Concrete elements: walls,

Aging Effect/
Mechanism

Aging Management
Programs

Further
Evaluation
' Recommended

Discussion

estr

D NI

ISI (IWL) and for

Yes, plant-

SER R

Not applicable.

through the period of
extended operation.

Aging of accessible
dome, basemat, ring girder, and inaccessible inaccessible concrete, | specific, if the Aging of concrete containment
buttresses, containment (as concrete areas due | an examination of environmentis | glements exposed to weather is
applicable) o aggressive representative samples | aggressive addressed in ltem Numbers
chemical attack, of below-grade 3.5.1-23 and 3.5.1-24.
and corrosion of concrete, and periodic Further evaluation is
embedded steel monitoring of documented in Section
groundwater, if the 352211
environment is non- R
aggressive. A plant
specific program is to
be evaluated if
environment is
aggressive. _
3.5.1-02 | Concrete elements; All Cracks and Structures Monitoring Yes, if not Not applicable.
distortion due to Program. If a de- within the Davis-Besse does not employ a
increased stress watering system is scope of the de-watering system for any of
levels from relied upon for control | applicant’s the site structures. Cracking
settlement of settlement, then the | structures and distortion due to settlement
licensee is to ensure monitoring are not aging effects requiring
proper functioning of program or a management for containment
the de-watering system | de-watering concrete components based on

system is relied
upon

settlement analyses.

Further evaluation is
documented in Section
352212,
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Table 3.5.1 Summary of Aging Management Programs for Structures and Component Supports

Evaluated in Chapters Il and Ili of NUREG-1801

. . Further
Item Component/Commodity Aging Effectl Aging Management Evaluation Discussion
Number Mechanism Programs R
ecommended
3.5.1-03 | Concrete elements: foundation, | Reduction in Structures Monitoring Yes, if not Not applicable.
sub-foundation foundation Program within the The containment base
strength, cracking, | If a de-watering system | scope of the foundation slabs are not
differential is relied upon for applicant’s constructed of porous concrete
settlement due to control of erosion of structures below-grade and are not
erosion of porous cement from porous monitoring subject to flowing water,
concrete concrete program or a thereby precluding these aging
subfoundation subfoundations, then de-watering effects and mechanisms.
the licensee is to system is relied Davis-Besse does not employ a
?un:;;sn?rzgp;rthe de- upon dte-w?tering system for any site
watering system SIruciures. ]
through the period of Further evaluation |S
extended operation. documented in Section
3.52212.
3.5.1-04 | Concrete elements: dome, wall, | Reduction of - A plant-specific aging Yes, plant- Not applicable.
basemat, ring girder, strength and management program | specific if Elevated temperature for the
buttresses, containment, modulus of is to be evaluated temperature Containment basemat is well
concrete fill-in annulus (as concrete due to ' limits are below the allowable limits of
applicable) elevated exceeded 150°F general and 200°F local
temperature and therefore the aging effect
_for this mechanism is not
applicable.
Further evaluation is
documented in Section
3.52.213.
3.5.1-05 [ BWR only—not used
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Table 3.5.1 Summary of Aging Management Programs for Structures and Component S‘upports
Evaluated in Chapters Il and 1l of NUREG-1801

dissimilar metal welds:
penetration sleeves,
penetration bellows;
suppression pool shell,
unbraced downcomers

damage (CLB
fatigue analysis
exists)

accordance with
10 CFR 54.21(c)

" ’ . Further '
Item Component/Commodity Aging Effectl Aging ‘Management Evaluation Discussion
Number Mechanism Programs
Recommended ‘
3.5.1-06 | Steel elements: steel liner, liner | Loss of material ISI (IWE), and Yes, if Consistent with NUREG-1801.
anchors, integral attachments due to general, 10 CFR Part 50, corrosion is Loss of material is managed by
pitting and crevice | Appendix J. -significant for the Inservice Inspection (1S1)
corrosion ‘inaccessible Program — IWE with
areas Augmented Examination and
the 10 CFR Part 50, Appendix J
Programs.
Further evaluation is
documented in Section
3.52214.
3.5.1-07 | Prestressed containment Loss of prestress TLAA, evaluated in Yes, TLAA Not applicable.
tendons due to relaxation, accordance with This item applies to prestressed
shrinkage, creep, 10 CFR 54.21(c) concrete containments.
and elevated Davis-Besse Containment is a
temperature PWR steel containment.
Refer to Section 3.5.2.2.1.5 for
further information.
3.5.1-08 | BWR only—not used
3.5.1-09 | Steel, stainless steel elements, | Cumulative fatigue | TLAA, evaluated in Yes, TLAA Consistent with NUREG-1801.

This item is a TLAA.

Further evaluation is
documented in Section
3.5.22.16.
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Table 3.5.1 Summary of Aging Management Programs_ for Structures and Component Supports

Evaluated in Chapters Il and lil of NUREG-1801 -

. . Further
Item - Component/Commodity Aging Effect/ Aging Management Evaluation Discussion
Number Mechanism Programs
Recommended
3.5.1-10 | Stainless steel penetration Cracking due to {SI (IWE) and Yes, detection Not applicable.
sleeves, penetration bellows, stress corrosion 10 CFR Part 50, of aging effects | These components are not
dissimilar metal welds cracking Appendix J, and is to be - exposed to an aggressive
additional appropriate evaluated environment that would support
examinations/ stress corrosion cracking.
evaluations for bellows Further evaluation is
a‘sse.m.blles and documented in Section
dissimilar metal welds. 352917
3.5.1-11 | BWR only—not used
3.5.1-12 | Steel, stainless steel elements, | Cracking due to IS (IWE) and Yes, detection | Not applicable.
dissimilar metal welds: cyclic loading 10 CFR Part 50, of aging effects | cymulative fatigue damage is a
penetration sleeves, Appendix J, and is to be TLAA for some components as
penetration bellows; supplemented to detect | evaluated identified in Item Number 3.5.1-
suppression pool shell, fine cracks 09.
unbraced downcomers Further evaluation is
documented in Section
3.5.2.2.1.8.
3.5.1-13 | BWR only—not used
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Table 3.5.1 Summary of Aging Management Programs for Structures and Component Supporté

Evaluated in Chapters Il and lil of NUREG-1801

. : Further
N Item Component/Commodity Aging Ef_fectl Aging Management Evaluation Discussion .
umber Mechanism Programs
Recommended
3.5.1-14 | Concrete elements: dome, wall, | Loss of material ISI (IWL). Evaluationis | Yes, for Not applicable.
basemat ring girder, buttresses, | (Scaling, cracking, | needed for plants that inaccessible Davis-Besse containment is a
containment (as applicable) and spalling) due to | are located in moderate | areas of plants | pwR steel containment. The
freeze-thaw to severe weathering located in Shield Building which
conditions {(weathering | moderate to completely encloses the steel
index >100 day-inch/yr) | severe containment vessel is the only
(NUREG-1557). weathering part of the containment
conditions

structures that is exposed to
weather. '

Further evaluation is
documented in Section
3.5.2.2.1.9.
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permeability due to
leaching of calcium
hydroxide

recommendations in
ACl 201.2R.

' ‘ . . Further
Item Component/Commodity Aging Effectl Aging Management Evaluation. Discussion
Number Mechanism Programs R
ecommended

3.5.1-15 | Concrete elements: walls, Cracking due to ISI (IWL) for accessible | Yes, if concrete | Not applicable.
dome, basemat, ring girder, expansion and areas. None for was not Cracking due to expansion and
buttresses, containment, reaction with inaccessible areas if constructed as | reaction with aggregate, and
concrete fill-in annulus (as aggregate; concrete was stated for increase in porosity is not an
applicable) increase in constructed in inaccessible aging effect requiring :

porosity, accordance with the areas management due to the quality

of concrete used in
construction.

Davis-Besse Containment is a
PWR steel containment.
However, change in material
properties due to leaching of
calcium hydroxide is an aging
effect requiring management
for the Shield Building concrete.
Cracking is managed by the
Structures Monitoring Program
for the affected concrete
structures and structural
components.

Further evaluation is
documented in Section
3.5.2.2.1.10.
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. . Further
Nlllt:‘rs er Component/Commodity Alv?;r;%:nfif:;u Aglngrl\gga]:aar%esment Evaluation Discussion
Recommended
3.5.1-16 | Seals, gaskets, and moisture Loss of sealing and | ISI (IWE) and No Consistent with NUREG-1801.
barriers leakage through 10 CFR Part 50, The subject aging effects are a
containment due to | Appendix J result of cracking and change in
deterioration of “material properties. Seals and
joint seals, gaskets, gaskets for the Personnel Air
and _m0|sture »_ Lock, Emergency Air Lock, and
barriers (caulking, Equipment Hatch are evaluated
flashing, and other with the host component. See
sealants) ltern Number 3.5.1-17.
Cracking and change in
material properties which result
in loss of sealing and leakage
through containment are
managed by the Inservice
Inspection (I1S1) Program — IWE
and the 10 CFR Part 50,
Appendix J Program.
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Aging Management Review Resuits

. . ' Further »
Item Component/Commodity Aging Ef_fectl Aging Management Evaluation Discussion
Number Mechanism Programs
‘ v 'Recommended .
3.5.1-17 | Personnel airlock, equipment Loss of leak 10 CFR Part 50, No Consistent with NUREG-1801.
hatch and CRD hatch locks, tightness in closed | Appendix J and Plant - Locks, hinges and closure
hinges, and closure position due to Technical mechanisms are evaluated with
mechanisms mechanical wear of | Specifications the host component. Loss of
locks, hinges and leak tightness in closed position
closure of the Personnel Air Lock and
mechanisms the Emergency Air Lock is
managed by the Inservice
Inspection (1S1) Program — IWE
and the 10 CFR Part 50,
Appendix J Program,
Plant Technical Specifications
ensures that access airlocks
. maintain leak tightness in the
closed position.
3.5.1-18 | Steel penetration sleeves and Loss of material ISI (IWE) and : No Consistent with NUREG-1801.
dissimilar metal welds; due to general, 10 CFR Part 50, - Loss of material for the
personnel airlock, equipment pitting, and crevice | Appendix J. applicable components is
hatch and CRD hatch corrosion managed by the Inservice
Inspection (I1S1) Program — IWE
and the 10 CFR Part 50,
Appendix.J Program.
3.5.1-19 | BWR only—not used
3.5.1-20 | BWR only—not used
3.5.1-21 | BWR only—not used
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. . Further
Item : Aging Effect/ Aging Management . : .
Number Component/Commodity Mechanism Programs Evaluation Discussion
Recommended
3.5.1-22 | Prestressed containment: Loss of material ISI (IWL) No Not applicable.
tendons and anchorage due to corrosion This item applies to prestressed
components concrete containments.
Davis-Besse Containment is a
PWR steel containment
‘Safety-Related and Other Structures; and Component Supports =~ 5 R IR S Al SRR S
3.5.1-23 | All Groups except Group 6: Cracking, loss of Structures Monitoring Yes, if not Consistent with NUREG-1801.
interior and above grade bond, and loss of Program within the Cracking and loss of material
exterior concrete material (spalling, .scope of the are managed by the Structures
scaling) due to applicant's Monitoring Program for the
corrosion of structures affected concrete structural
embedded steel monitoring components.
program Further evaluation is
documented in Seclion
3.5.2.2.2.1.
3.5.1-24 | All Groups except Group 6: Increase in porosity | Structures Monitoring Yes, if not Consistent with NUREG-1801.
interior and above grade and permeability, Program within the Cracking and loss of material
exterior concrete cracking, loss of scope of the are managed by the Structures
material (spalling, applicant’s Monitoring Program for the
scaling) due to structures affected concrete structural
aggressive monitoring components.
chemical attack program

Further evaluation is
documented in Section
352221,
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provisions to address
protective coating
monitoring and
maintenance.

: . . Further
Item Component/Commodity Aging Ef_fectl Aging Management Evaluation Discussion
Number Mechanism Programs R
‘ ecommended
3.5.1-25| All Groups except Group .6: Loss of material Structures Monitoring Yes, if not Consistent with NUREG-1801.
steel components: all structurat | due to corrosion Program. If protective within the Loss of material is managed by
steel coatings are relied scope ofthe | the Structures Monitoring
upon to manage the applicant’s Program for the affected steel
effects of aging, the - structures structural components.
structures monitoring monitoring Protective coatings are not
program is to include program

relied upon to manage the
effects of aging. Davis-Besse
has provided responses to the
NRC regarding Generic Letter
2004-02. Containment coating
condition assessment
inspections are performed each
refueling outage to identify and
correct degraded coating
materials under the current
licensing basis. Containment
coatings are subject to ongoing
oversight that addresses their
current status, which will
continue to address their status
over the period of extended
operation.

Further evaluation is
documented in Section
352221

Aging Management Review Results
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. . ' Further
Item Component/Commodity Aging Effectl Aging Management Evaluation Discussion
Number Mechanism Programs
» Recommended
3.5.1-26 | All Groups except Group 6: Loss of material Structures Monitoring Yes, if not Consistent with NUREG-1801.
accessible and inaccessible (spalling, scaling) Program. Evaluation is | within the Cracking and loss of material
concrete: foundation and cracking due needed for plants that | scope of the aré managed by the Structures
to freeze-thaw are located in moderate | applicant’s Monitoring Program for the
to severe weathering structures affected concrete structural
conditions (weathering | monitoring components.
index >100 day-inch/yr} | program or for Further evaluation is
(NUREG-1557). inaccessible ) .
documented in Section
areas of plants 352901
located in - | TR
moderate to The condition of exposed
severe above grade concrete
weathering structures are an indicator for
conditions inaccessible concrete and

provides reasonable assurance
that degradation of inaccessible
structures will be detected
before a loss of an intended
function. Operating experience
review has not identified
significant loss of material and
cracking due to freeze-thaw of
below-grade structures
concrete.

Further evaluation is
documented in Section
3522221

Aging Management Review Results
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through the period of
extended operation.

- . Further
N Item Component/Commodity Aging Ef_fectl Agmg Management Evaluation Discussion
umber Mechanism Programs R
- ecommended
3.5.1-27 | All Groups except Group 6: Cracking due to Structures Monitoring Yes, if not Not applicable.
accessible and inaccessible expansion due to Program. within the Concrete aging is addressed by
interior/exterior concrete reaction with None for inaccessible scope of the ftem Number 3.5.1-26. In
aggregates areas if concrete was applicant’s addition, the Structures
constructed in structures Monitoring Program is credited
accordance with the monitoring for aging management of these
recommendations in program or effects and mechanisms for the
ACI 201.2R-77. concrete was affected concrete structural
not constructed | components, in accordance
as stated for with.the current NRC position,
“inaccessible | even though the AMR did not
areas identify aging effects requiring
management.
Further evaluation is
documented in Section
3.5.2.2.2.1 and Section
3.5.22.222.
3.5.1-28 | Groups 1-3, 5-9: All Cracks and Structures Monitoring Yes, if not Not applicable.
distortion due to Program. If a de- within the The Structures Monitoring
increased stress watering system is scope of the Program is used to monitor
levels from relied upon for control applicant's cracks and distortion.
settlement of settlement, then the structures Further evaluation is
licensee is to ensure monitoring documented in Section
proper functioning of program or a 352291 and Section
the de-watering system | de-watering | - 5'55"

system is relied
upon

3.5.2.2223.
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. . . Further
N lljt:‘r: er Component/Commodity A'vgll;r;g::if:;tl Agm'g:m;?:gesment Evaluation Discussion
Recommended ‘
13.5.1-29 | Groups 1-3, 5-9: foundation Reduction in Structures Monitoring Yes, if not Not applicable.
foundation Program. If a de- within the The concrete foundations at
strength, cracking, | watering system is scope of the Davis-Besse are not
differential relied upon for control applicant’s constructed of porous concrete
settlement due to of settlement, then the | structures below-grade and are not
erosion of porous licensee is to ensure monitoring subject to flowing water,
concrete proper functioning of program or a thereby precluding these aging
subfoundation the de-watering system | de-watering effects and mechanisms.
through the period of system is relied Davis-B d t |
extended operation. upon avis-nesse does not empioy a
- de-watering system for any of
the site structures.
Further evaluation is
documented in Section
3.5.2.2.2.1 and Section
3522223.
3.5.1-30 | Group 4: Radial beam seats in Lock-up due to IS! (IWF) or Structures | Yes, if not Not applicable.
BWR drywell; RPV support wear monitoring Program ‘| within the Aging degradation of supports
shoes for PWR with nozzle scope of IStor | designed with sliding :
supports; Steam generator structures connections is addressed in
supports monitoring ltem Number 3.5.1-53 and is
‘ program managed by the Inservice

Inspection (IS1) Program ~ [WF
and the Structures Monitoring
Program.

Further evaluation is
documented in Section
3.52221.
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scaling)/
aggressive
chemical attack;
Cracking, loss of
bond, and loss of
material (spalling,
scaling)/corrosion
of embedded steel

grade concrete, and
periodic monitoring of
groundwater, if the
environment is non-
aggressive. A plant
specific program is to
be evaluated if
environment is
aggressive.

' . . Further
Item Component/Commodity Aging Ef_fectl Aging Management Evaluation Discussion
Number Mechanism Programs
_ Recommended

3.5.1-31 | Groups 1-3, 5, 7-9: below- increase in porosity | Structures Monitoring Yes, plant- Consistent with NUREG-1801.
grade concrete components, and permeability, Program; Examination | specific, if Davis-Besse’s area
such as exterior walls below cracking, loss of of representative environmentis | groundwater is aggressive and
grade and foundation material (spalling, | samples of below- aggressive operating experience has

shown that structural elements
have experienced degradation.
Although there is no evidence
that the aggressive
groundwater has contributed to
structural degradation, a plant-
specific provision in the
Structures Monitoring Program
will be implemented to monitor

| below-grade inaccessible

concrete components before
and during the period of
extended operation.

Further evaluation is
documented in Section
3.5.2.2224.
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accordance with the
recommendations in
ACI 201.2R-77.

. . . Further
N‘Ijt;n; er Component/Commodity AN?:;%::::;V Aglngrl\:l’;r:aar%t:ment Evaluation Discussion
Recommended
13.56.1-32 | Groups 1-3, 5, 7-9: exterior Increase in porosity | Structures monitoring Yes, if concrete | Consistent with NUREG-1801.
above and below grade and permeability, Program for accessible | was not Change in material properties is
reinforced concrete foundations | and loss of areas. None for constructed as [ managed by the Structures
: strength due to inaccessible areas if stated for Monitoring Program for the
leaching of calcium | concrete was inaccessible affected concrete structural
hydroxide constructed in areas

components.

Further evaluation is
documented in Section
3.522225.
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. A Further
Itemn Component/Commodity Aging Ef_fectl Aging Management Evaluation Discussion
Number Mechanism Programs
Recommended

3.5.1-33 | Groups 1-5: concrete Reduction of A plant-specific aging Yes, plant- Not applicable.
strength and management program specific if Group 1, 3, and 5 concrete
modulus of is to be evaluated. temperature structures and concrete
concrete due to limits are components are not exposed to
elevated exceeded temperatures that exceed the
temperature limits associated with aging

degradation due to elevated
temperature.

For the Group 4 structures, one
area in the upper regions of the
Containment internal structures
has maximum temperatures
exceeding 200°F. Plant-
specific calculations have
addressed this localized
temperature during plant
operation.

Further evaluation is
documented in Seclion
3.56.2.2.2.3.

Aging Management Review Resuits

Page 3.5-48

August 2010



Davis-Besse Nuclear Power Station

License Renewal Application
Technical Information

Table 3.5.1 Summary of Aging Management Programs for Structures and Cbmponent Supports
. Evaluated in Chapters Il and lll of NUREG-1801

aggressive
chemical attack;
cracking, loss of
bond, loss of
material due to
corrosion of
embedded steel

inspections and
maintenance programs
and for inaccessible
concrete, an
examination of
representative samples
of below-grade
concrete, and periodic
monitoring of
groundwater, if the
environment is non-
aggressive. A plant
specific program is to
be evaluated if
environment is
aggressive.

' , . . Further ,
Item Component/Commodity Aging Effectl Aging Management Evaluation _Discussion
Number Mechanism Programs
. Recommended | _ _

3.5.1-34 | Group 6: Increase in porosity | Inspection of Water- Yes, plant- Consistent with NUREG-1801.

Concrete; and permeability, Control Structures or specific if Cracking and loss of material

all cracking, loss of FERC/US Army Corps | environmentis | are managed by the Water

material due to of Engineers dam aggressive Control Structures Inspection

for the affected concrete
structural components.

Further evaluation is

documented in Section
3.5.2.224.1.
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located in moderate to
severe weathering
conditions (weathering
index >100 day-inch/yr)
(NUREG-1557).

. . Further
Item Component/Commodity Aging Effect/ Aging Management Evaluation Discussion
Number Mechanism Programs
‘ Recommended
3.5.1-35 | Group 6: exterior above and Loss of material Inspection of Water- Yes, for Consistent with NUREG-1801.
below grade concrete (spalling, scaling) Control Structures or inaccessible Cracking and loss of material
foundation and cracking due FERC/US Army Corps | areas of plants | are managed by the Water
to freeze-thaw of Engineers dam located in Control Structures Inspection
inspections and moderate to for the affected concrete
maintenance programs. | severe structural components.
Evaluation is needed weathering Further evaluation is
for plants that are conditions

documented in Section
3.5.2.22.42.

Aging Management Review Results
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None for inaccessible
areas if concrete was
constructed in
“accordance with the
recommendations in

maintenance programs.

: . . Further :
Item Component/Commodity Aging Effectl Aging Management Evaluation Discussion
Number .Mechanism Programs -
Recommended
3.5.1-36 | Group 6: all accessible/ Cracking due to Accessible areas: Yes, if concrete | Not applicable.
inaccessible reinforced expansion/ reaction | Inspection of Water- was not Concrete aging is addressed by
concrete with aggregates Control Structures or constructed as | {tem Numbers 3.5.1-34, 3.5.1-
FERC/US Army Corps | stated for 35 and 3.5.1-37. In addition,
of Engineers dam inaccessible the Water Control Structures
inspections and areas

Inspection is credited for aging
management of these effects
and mechanisms for the
affected concrete structural
components, in accordance
with the current NRC position,
even though the AMR did not
identify aging effects requiring

ACI 201.2R-77. management.
Further evaluation is
documented in Section
3522243
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cracking; loss of
material due to
pitting and crevice
corrosion

is to be evaluated

. . Further
N Item Component/Commodity Aging Ef_fect/ Aging Management Evaluation Discussion
umber Mechanism Programs
Recommended
3.5.1-37 | Group 6: exterior above and Increase in porosity | For accessible areas, Yes, if concrete | Consistent with NUREG-1801.
below grade reinforced ‘and permeability, inspection of Water- was not Change in'material properties is
concrete foundation interior | loss of strength Control Structures or | constructed as | managed by the Water Control
slab due to leaching of | FERC/US Army Corps | stated for Structures Inspection for the
calcium hydroxide | of Engineers dam inaccessible affected concrete structural
: inspections and areas components.
maintenance programs. Further evaluation is
None for inaccessible documented in Section
areas if concrete was 3529043
constructedin | [ TUEEETE
accordance with the
recommendations in
ACIl 201.2R-77.
3.5.1-38 | Groups 7, 8: Tank liners Cracking due to A plant-specific aging Yes, plant Not applicable.
stress corrosion management program specific 'No tanks with stainless steel

liners are included in the
structural reviews for aging
management. Tanks subject to
aging management review are
evaluated with the respective
mechanical systems.

Further evaluation is
documented in Section
3.52225.
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. : Further
N Item Component/Commodity Aging Effectl Aging Management Evaluation Discussion
umber Mechanism Programs
Recommended
3.5.1-39 | Support members; welds; Loss of material Structures Monitoring Yes, if not Consistent with NUREG-1801.
bolted connections; support due to general and | Program within the Loss of material for Groups B2-
anchorage to building structure | pitting corrosion scope of the B5 supports is managed by the
applicant’s Structures Monitoring Program.
?Tt‘gjnﬁ:g:ﬁ% Further evaluation is
- documented in Section
program 35.2.2.2.6.
3.5.1-40 | Building concrete at locations of | Reduction in Structures Monitoring Yes, if not Not applicable.
expansion and grouted concrete anchor Program within the The Structures Monitoring
anchors; grout pads for support | capacity due to scope of the Program is credited for aging
base plates local concrete applicant’s management of this effect and
degradation/ structures mechanisms for the affected
service-induced monitoring concrete structural
cracking or other program components, in accordance
concrete aging with the current NRC position,
mechanisms even though the AMR did not
identify aging effects requiring
management.
Further evaluation is
documented in Section
3.5.22.26.
3.5.1-41 | Vibration isolation elements Reduction or loss Structures Monitoring -Yes, if not Not applicable.
of isolation Program within the Davis-Besse has not identified
function/radiation scope of the non-metallic vibration isolator
hardening, applicant’s elements.
temperature, structures
humidity, sustained monitoring
vibratory loading program

Aging Management Review Results
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block walls

restraint shrinkage,
creep, and
aggressive
environment

: . Further
N Item Component/Commodity Aging Effectl Aging Management Evaluation Discussion
umber Mechanism Programs R
ecommended
3.5.1-42 | Groups B1.1, B1.2, and B1.3: Cumulative fatigue | TLAA, evaluated in Yes, TLAA Not applicable.
support members: anchor bolts, | damage (CLB accordance with A fatigue analysis does not
welds ’ fatigue analysis 10 CFR 54.21(c) exist in the current licensing
exists) basis for the applicable
supports. Therefore, no TLAA
evaluation is necessary as
specified in NUREG-1801.
Further evaluation is
documented in Section
3.5.2.2.2.7. '
3.5.1-43 | Groups 1-3, 5, 6: all masonry Cracking due to Masonry Wall Program | No Consistent with NUREG-1801.

Cracking of masonry block
walls is managed by the
Masonry Wall Inspection.

Masonry block walls with a fire
barrier intended function are
also managed by the Fire
Protection Program.

The Structures Monitoring
Program encompasses and
implements the Masonry Wall
Inspection.

Aging Management Review Results
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gaskets, and moisture barriers

to deterioration of
seals, gaskets, and

.moisture barriers

(caulking, flashing,
and other sealants)

Program

No

. . Further :
Item Component/Commodity Aging Effectl Aging Management Evaluation Discussion
Number Mechanism Programs
v Recommended .
3.5.1-44 | Group 6 elastomer seals, Loss of sealing due | Structures Monitoring Consistent with NUREG-1801.

Cracking and change in
material properties for Groups
1-3, 5, 6 elastomeric
components are managed by
the Structures Monitoring
Program, not just group 6.

Seals with a fire barrier
intended function are managed
by the Fire Protection Program.
See ltem Number 3.3.1-61.

NUREG-1801 lists loss of
sealing as the aging effect for
elastomers. Loss of sealing is
not considered an aging effect,
but rather a consequence of
elastomer degradation. This
effect may be caused by
cracking and/or change in
material properties for
elastomeric material:

Aging Management Review Results
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. . - Further
Item Component/Commodity Aging Effectl Aging Management Evaluation Discussion
Number Mechanism Programs .
‘ Recommended
3.5.1-45 | Group 6: exterior above and Loss of material Inspection of Water- No Not applicable.

below grade concrete
foundation; interior slab

due to abrasion,
cavitation

Control Structures or
FERC/US Army Corps
of Engineers dam
inspections and
maintenance

Concrete aging is addressed by
{tem Numbers 3.5.1-34, 3.5.1-
35 and 3.5.1-37. In addition,
the Water Control Structures
Inspection is credited for aging
management of these effects
and mechanisms for the
affected concrete structural
components, in accordance
with the current NRC position,
even though the AMR did not
identify aging effects requiring
management.

Aging Manégement Review Results
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stress corrosion
cracking; loss of
material due to
pitting and crevice
corrosion

monitoring of spent fuel
pool water level in
accordance with
technical specifications
and leakage from the
leak chase channels.

: . . Further
Item Component/Commodity Aging Effectl Aging Management Evaluation Discussion
Number Mechanism Programs
Recommended
3.5.1-46 | Group 5: Fuel pool liners Cracking due to Water Chemistry and No ‘Consistent with NUREG-1801.

Cracking due to SCC is not an
applicable effect for this item,
because, to be susceptible to
SCC, stainless steel must be
subjected to both high
temperature (> 140°F) and an
aggressive chemical
environment. The stainless
steel liner temperature is
maintained < 140°F.

Loss of material is managed by
the PWR Water Chemistry
Program.

Spent fuel pool water level is
maintained in accordance with
an existing Technical
Specification commitment.

The Leak Chase Monitoring .
Program detects leakage from

the leak chase channels during

normal operation and refueling.

Aging Management Review Results
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structures - dams,
embankments, reservoirs,
channels, canals, and ponds

loss of form due to
erosion,
settlement,
sedimentation,

frost action, waves,

currents, surface
runoff, seepage

Control Structures or
FERC/US Army Corps
of Engineers dam
inspections and
maintenance programs

. . Further
Item Component/Commodity Aging Effect/ Aging Management Evaluation Discussion
Number Mechanism Programs R
ecommended
3.5.1-47 | Group 6: all metal structural Loss of material Inspection of Water- No Consistent with NUREG-1801.
members due to general Control Structures or Loss of material is managed by
(steel only), pitting | FERC/US Army Corps the Water Control Structures
and crevice of Engineers dam - Inspection.
corrosion . inspections and
maintenance. If
protective coatings are -
relied upon to manage
aging, protective
coating monitoring and
maintenance provisions
should be included.
3.5.1-48 | Group 6: earthen water control Loss of material, Inspection of Water- No Consistent with NUREG-1801.

Loss of material and loss of
form are managed by the Water
Control Structures Inspection
for the affected concrete and
earthen structural components.

Aging Management Review Results

Page 3.5-58

August 2010



Davis-Besse Nuclear Power Station

License Renewal Application

Technical Information

Table 3.51 Summary of Aging Management Programs for Structures and Component Supports
Evaluated in Chapters Il and lll of NUREG-1801

alloy bolts

stress corrosion
cracking; loss of
material due to
general corrosion

. . Further
N Item Component/Commodity Aging Effectl Aging Management Evaluation Discussion
umber : Mechanism Programs
Recommended
3.5.1-49 | Support members; welds; Loss of material/ Water Chemistry and No Consistent with NUREG-1801,
bolted connections; support general, pitting, ISKIWF) BWR row with the
anchorage to building structure | and crevice corresponding PWR programs
corrosion assigned.
Loss of material of structural
components exposed to treated
water is managed by the
Structures Monitoring Program
and the PWR Water Chemisiry
Program.
Components are the stainless
steel supports in the spent fuel
pool which are not within the
scope of the Inservice .
Inspection (I81) Program — JWF.
3.5.1-50 | Groups B2, and B4: galvanized | Loss of material Structures Monitoring No Consistent with NUREG-1801.
steel, aluminum, stainless steel | due to pitting and Program ' Loss of material of the listed
support members; welds; crevice corrosion structural components is
bolted connections; support managed by the Structures
anchorage to building structure Monitoring Program.
3.5.1-561 ] Group B1.1: high strength low- | Cracking due to Bolting Integrity No Consistent with NUREG-1801.

Cracking of the listed structural
components is managed by the
Bolling Integrity Program.

Loss of material is addressed in
ltem Number 3.5.1-53.
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Table 3.5.1 Summary of Aging Management Programs for Structures and Component Supports

Evaluated in Chapters Il and Ill of NUREG-1801

. . Further
Item Component/Commodity Aging Effectl Aging Management Evaluation Discussion
Number Mechanism Programs
Recommended .
3.5.1-52 | Groups B2, and B4: sliding L.oss of mechanical | Structures Monitoring No Not applicable.
support bearings and sliding function due to Program Davis-Besse did not identify
support surfaces corrosion, sliding support surfaces for
d'StO"t'Q;afd'ft, Groups B2 and B4.
gverloa . atigue Groups B2 and B4 support
ue to vibratory aging is addressed by ltem
?nd cyclic thermal Numbers 3.5.1-39 and 3.5.1-
oads 50
3.5.1-53 | Groups B1.1, B1.2, and B1.3: Loss of material I1SI (IWF) No Consistent with NUREG-1801.
support members: welds; due to general and Loss of material of the listed
bolted connections; support pitting corrosion structural components is
anchorage to building structure managed by the Inservice
Inspection (IS1) Program — IWF.
3.5.1-54 | Groups B1.1, B1.2, and B1.3: Loss of mechanical | ISI (IWF) No Not applicable.
Constant and variable ioad function due to Davis-Besse addressed aging
spring hangers; guides; stops corrosion, of these component types in
distortion, dirt, Item Number 3.5.1-53. Aging
overload, fatigue degradations on Groups B1.1,
due to vibratory B1.2, and B1.3 constant and
and cyclic thermal variable load spring hangers;
loads guides; stops are managed by
‘ the Inservice Inspection (131)
Program - [WF. The inspection
criteria for supports within the
program effectively envelope
misalignment and accumulation
of debris.
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Table 3.5.1 Summary of Aging Management Programs for Structures ahd Component Supports
Evaluated in Chapters Il and lll of NUREG-1801

. : Further B
N Item Component/Commodity Aging Effectl Aging Management Evaluation Discussion
umber Mechanism Programs
Recommended

3.5.1-55 | Steel, galvanized steel, and Loss of material Boric Acid Corrosion No Consisterit with NUREG-1801.
aluminum support members; due to boric acid Loss of material due to boric -
welds; bolted connections; corrosion acid corrosion is managed by
support anchorage to building the Boric Acid Corrosion
structure . Program.

3.5.1-56 | Groups B1.1, B1.2, and B1.3: Loss of mechanical | IS (IWF) No Consistent with NUREG-1801.

Sliding surfaces function due to Loss of mechanical function of
corrosion, Groups B1.1, B1.2, and B1.3
distortion, dirt, supports designed with sliding
overload, fatigue surfaces are managed by the
due to vibratory Inservice Inspection (IS)
and cyclic thermal Program — IWF.
loads

3.5.1-57 | Groups B1.1, B1.2, and B1.3: Reduction or loss ISI (IWF) No Not applicable.

Vibration isolation elements of isolation Davis-Besse has not identified
function/radiation non-metallic vibration isolator
hardening, elements for Groups B1.1,
temperature, B1.2, and B1.3 vibration
humidity, sustained isolation elements.
vibratory loading v

3.5.1-58 | Galvanized steel and aluminum | None None NA - No AEM Consistent with NUREG-1801.
support members; welds; or AMP

bolted connections; support

anchorage to building structure

exposed to air - indoor

uncontrolled
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Technical Information

Table 3.5.1 Summary of Aging Management Programs for Structures and Component Supports
Evaluated in Chapters Il and Ill of NUREG-1801

. . Further
Item Component/Commodity Aging Ef_fectl Aging Management Evaluation Discussion
Number Mechanism Programs
Recommended

3.5.1-59 | Stainless steel support None None NA - No AEM Consistent with NUREG-1801.
members; welds; bolted or AMP
connections; support
anchorage to building structure
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Table 3.5.2-1 Aging Management Review Results - Containment

: Aging Effect NUREG-
Row Component / Intended . . ging - Aging Management 1801, Table 1
. .1 Material Environment{ Requiring Notes
No. Commodity Function M Program Volume 2 | Item
anagement
Item
Containment ;
Emergency Sump) e\ spg | Stainfess ' o1 Program-IWE '
1 Recirculation : ’ Air-indoor None N/A N/A 0501
SSR Steel 10 CFR Part 50,
Valve Enclosure Aopendix J 0502
Bellows PP
Containment ISI Program-IWE |
Emergency Sump| EN, SPB, | Stainless -
2| Recirculation SSR Steel Air-indoor | None 10 CFR Part 50, N/A NA | e
Valve Enclosures Appendix J
Containment .
3 | NormalSump | SNS Sinless Airindoor | None None I.B5-5 | 3.5.1-59| C
Liners
P rodeivi SNS Stainless Raw water | 058 Of Structures Monitoring | N/A N
Liners P Steel material 9 0503
_ EN, FLB, ISI Program-IWE
Containment HELB, . Loss of
5 Vessel SHD, SPB, Carbon Steel | Air-indoor material 10 CFR Part 50, 11.A2-9 3.5.1-06{ A
SRE, SSR Appendix J
EN, FLB, :
Containment HELB, . Loss of . . . .B1.1- C
6 Vessel SHD, SPB, Carbon Steel | Air-indoor material Boric Acid Corrosion 14 3.5.1-55 0504
SRE, SSR . .
. EN, FLB, Cumulative
Containment HELB, - fatigue } c -
7 Vessel SHD, SPB, Carbon Steel | Air-indoor damage/ TLAA LA3-4 3.5.1-09 0513
SRE, SSR fatigue
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Technical Information

Table 3.5.2-1 Aging Management Review Results - Containment

Aging Effect NUREG-
Row Component / Intended . . ging =t Aging Management 1801, Table 1
. C e 1 Material Environment| Requiring Notes
No. Commodity Function Program Volume 2| Item v
Management
Iitem
Containment
Vessel
Emergency Sump
g | (ncludingsump | ne gop | Stainless | Aiindoor | None None .B5-5 | 3.5.1-59| C
liner, antivortexing Steel
gratings,
perforated plates,
and trash racks)
Cranes, including Loss of Cranes and Hoists ‘ '
9 Bridge, Trolley, SNS, SSR| Carbon Steel | Air-indoor - . Vil.B-3 3.3.1-73] A
. : material Inspection .
Rails, and Girders .
Cranes, including Loss of c
10 Bridge, Trolley, SNS, SSR| Carbon Steel | Air-indoor : Boric Acid Corrosion | 1il.B5-8 3.5.1-65
. : material 0504
Rails, and Girders :
11.A3-6 3.5.1-18} A
ISI Program-IWE IA37 | 351-16| A
Emergency Air
Lock (including 1LA3-5 3.5.1-17] A
EN, SPB Carbon Steel/| ,. . : Loss of 10 CFR Part 50
11 flange gaskets ‘ ’ Air-indoor . . ' 11.LA3-6 3.5.1-18] A
and closure SSR Elastomer - material Appendix J | A3-7 351161 A
mechanisms) .
resiioaton A6 | 351-17| A
0505
Emergency Air
Lock (including ‘
EN, SPB, . - Loss of : ) . C
12 flange gaskets SSR Carbon Steel | Air-indoor material Boric Acid Corrosion III.BS_—B 3.5.1-55 0504
and closure
mechanisms)
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Table 3.5.2-1 Aging Management Review Results - Containment

Aging Effect NUREG-
Row Component / Intended . . ging =i Aging Management 1801, Table 1
. .1 Material Environment| Requiring Notes
No. Commodity Function M Program Volume 2| Item
anagement -
item :
gr?;ﬁé?:; tﬂ:r?:;c;h | A IS} Program-IWE e
13- | gaskets and EN, SPB, | Carbon Steel/ Air-indoor Loss of i1.LA3-6 3.5.1-18| A
closure SSR Elastomer material 10 CFR Part 50, .A3-7 3.5.1-16| A
mechanisms) Appendix J
Equipment Hatch
(including flange ‘
14 gaskets and EN, SPB, Carbon Steel | Air-indoor LOSS'(.)f Boric Acid Corrosion | -111.B5-8 3.5.1-55 c
SSR material - 0504
closure :
mechanisms)
15 | Floor Decking | SNS cawanized' | Airindoor | None None .B5-3 | 3.5.1-58| C
' . Galvanized - Loss of . . . C
16 Floor Decking SNS Steel Air-indoor material Boric Acid Corrosion | 111.B5-4 3.5.1-55 0504
LOCA Restraint - Loss of : .
17 Rings - SSR Carbon Steel | Air-indoor material . Structures Monitoring | II.A4-5 3.56.1-25| C
LOCA Restraint - Loss of e ol C
18 |- Rings SSR- Carbon Stegl Air-indoor material Boric Acid Corrosion | 111.B5-8 3.5.1-55 0504
LOCA Restraint Stainless .
‘19 Ring Cooling Fins SSR Steel Air-indoor None None . ln.B1.2-7 { 3.5.1-59{ C
Neutron Loss of " ' o
20 Streaming Shield | SHD, SNS| Carbon Steel | Air-indoor ; Structures Monitoring | 11.A4-5 3.5.1-25
: material 0506
Panels :
Neutron Lcsss of . C
21 Streaming Shield | SHD, SNS| Carbon Steel | Air-indoor - Boric Acid Corrosion | 111.B5-8 3.5.1-55] 0504
material
Panels 0506
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Table 3.5.2-1 Aging Management Review Results - Containment

Aging Management Review Resuits

Aging Effect ' NUREG-
Row Component / Intended ’ . . ging =t Aging Management 1801, Table 1
. .9 Material Environment| Requiring Notes
No. Commodity Function . Program Volume 2 | ltem
Management
item
Nuclear Loss of C
22 Instrumentation SHD, SNS| Carbon Steel | Air-indoor - Structures Monitoring | 111.A4-5 3.5.1-25
. material 0510
Shielding
Nuclear _ Loss of _ C
23 Instrumentation SHD, SNS| Carbon Steel | Air-indoor : Boric Acid Corrosion 11.B5-8 3.5.1-55| 0504
o ) material
Shielding v 0510
Nuclear Loss of
24 Instrumentation SSR Carbon Steel | Air-indoor ; Structures Monitoring | 11.A4-5 3.5.1-25| C
material
Support :
Nuclear Loss of S C
25 Instrumentation SSR Carbon Steel | Air-indoor - Boric Acid Corrosion 11.B5-8 3.5.1-55 -
material 0504
Support
Nuclear .
26 Instrumentation SSR Aluminum Air-indoor None None 111.B4-4 3.5.1-58| C
Support
: Nuclear Loss of c
27 Instrumentation SSR Aluminum Air-indoor : Boric Acid Corrosion | [11.B5-4 3.5.1-55
. material 0504
Support -
ISI Program-IWE
Penetration EN, SPB, | Stainless - o ‘ I
28 | Beliows SSR Steel Alir-indoor | None 10 CFR Part 50, NIA NIA | 0501
Appendix J
(P'\ig‘?’t":’t"igg'sand EN, SPB, | Carbon Steel/ Loss of 19! Program-WWE A
29 | Electrical, SSR Elastomer | Arindoor oo terial 10 CFR Part 50, LA3-1 | 35.118] 507
containment Appendix J
boundary) PP
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Table 3.5.2-1 Aging Management Review Results - Containment
Aging Effect | NUREG-
Row | . Componeptl Intemfled1 Material Environment| Requiring Aging Management 1801, Table 1 Notes
No. Commodity Function Program Volume 2 | Item
Management ltem
Penetrations
(Mechanical and ‘ C
30 Electrical, ' gg}’?SPB’ Carbon Steel | Air-indoor lr-no;:rci)afnl Boric Acid Corrosion |1”1'B1'2' 3.5.1-65| 0504
containment 0507
boundary)
Penetrations
(Mechanicaland | £ spp | stainless o1 Program-IWE |
31 Electrllcal, SSR Steel Air-indoor None 10 CFR Part 50, N/A N/A 0501
containment Appendix J »
boundary) pp
Permanent Stainless
32 Reactor Cavity FLB, SSR Air-indoor None None 1.B1.2-7 | 3.5.1-59| C
Steel
Seal Plate
Cumulative
Permanent Stainless fatigue C
33 Reactor Cavity FLB, SSR Air-indoor TLAA 1.LA3-4 3.5.1-09
Steel damage/ 0514
Seal Plate fali
atigue
IS! Program-IWE ::'ﬁ‘gﬁ gg”g ﬁ
Personnel Air ’ e
Lock (including ’
a4 | gaskets, hatch EN, SPB, | Carbon Steel / Air-indoor Loss of 10 CFR Part 50, ::ﬁg:g gg}jg Q
locks, hinges and | SSR Elastomer material Appendix J IIIA3-7 3.5-1-16 A
closure ) o
mechanisms) Plant Technical LA3-5 35117 A
Specifications ) e 0505
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Aging Management Review Results

Table 3.5.2-1 Aging Management Review Results - Containment
Aging Effect NUREG-
Row Component/ Intended . . ging .. | Aging Management 1801, Table 1
. .1 Material Environment| Requiring Notes
No. Commodity Function : Program Volume 2 | [tem
Management
Item

Personnel Air

Lock (including :

gaskets, hatch EN, SPB, L Loss of . . . ) ) C
35 locks, hinges and | SSR Carbon Steel | Air-indoor. material Boric Acid Corrosion 111.B5-8 3.5.1-55 0504

closure

mechanisms)

Pressurizer - : Loss of 1.81.1-
36 Supports SSR Carbon Steel | Air-indoor material ISI Program-IWF 13 3.5.1-53] A

Pressurizer - Loss of . A . 1.B1.1- A
37 Supports SSR Carbon Steel | Air-indoor material Boric A?Id Corrosion 14 3.5.1-55 0504

Reactor Closure Loss of
38 Head and CRD SNS Carbon Steel | Air-indoor ; Structures Monitoring | 111.A4-5 3.5.1-25} A

. : material

Service Structure

Reactor Closure _ Loss of . c
39 Head and CRD SNS Carbon Steel | Air-indoor - Boric Acid Corrosion il.B5-8 3.5.1-55

. material 0504

Service Structure

Reactor Coolant
40 | Pressure SNS Stainless Air-indoor | None None B5-5 | 3.5.1-59| C

Boundary Thermal Steel

Insulation
41 | ReactorHead = | o\ Carbon Steel | Air-indoor | L088 Of Structures Monitoring | 111.A4-5 | 35.1-25| A

. Storage Stand material ’ "

Reactor Head . Loss of . . . C
42 Storage Stand SNS Carbon Steel | Air-indoor material Boric Acid Corrosion | 111.B5-8 3.5.1-55 0504

Reactor Head Stainless . .
43 Storage Stand SNS Steel Air-indoor None None 11.B5-5 3.56.1-59; C
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Technical Information

Table 3.5.2-1 Aging Management Review Results - Containment

Aging Effect NUREG-
Row Component/ Intended . . ging = Aging Management 1801, Table 1
. L1 Material Environment| Requiring Notes
No. Commodity Function : M Program Volume 2 Item
anagement
. Item

44 Reactc_)r Shield SHD, SSR| Carbon Steel | Air-indoor Loss (.)f Structures Monitoring | [ll.A4-5 3.5.1-25| A
Wall Liner material ‘
Reactor Shield . Loss of L : ' C

45 Wall Liner SHD, SSR| Carbon Steel | Air-indoor material Boric Acid Corrosion | 111.B5-8 3.5.1-55 0504
Reactor Vessel - Loss of 1.B1.1-

46 Supports SSR Carbon Steel | Air-indoor material ISl Program-IWF 13 3.5.1-63; A

47 Reactor Vessel SSR Carbon Steel Air-indoor Loss 9f Boric Acid Corrosion l.B1.1- 3.5.1-55 A
Supports material 14 0504

4g | ReactorVessel | oy ong | Stainless Air-indoor | None None .B5-5 | 3.5.1-59| C
Thermal Insulation Steel
Refueling Canat .

49 Fuel Storage SSR Stainless Air-indoor None None [11.B5-5 3.5.1-59| C

Steel :
Rack
. . Structures Monitoring I
so | Relueling Canal | g g gor | Sammless Air-indoor | None N/A NA | 0501
Boric Acid Corrosion 0508

Station Vent Stack| . Loss of .

51 Supports | SNS Carbon Steel | Air-outdoor ' material Structures Monitoring | 11.LB2-10 | 3.5.1-39| A

52 | Steam Generator | gqp Carbon Steel | Airindoor | =058 Of ISI Program-IWF NB11- | 35153 A
Supports material 13 :
Steam Generator : - Loss of . . . .B1.1- A

53 Supports SSR Carbon Steel | Air-indoor material Boric Acid Corrosion 14 3.5.1-55 0504
Structural Steel:
Beams, Columns, | SNS, SRE, ’ o Loss of o

54 Plates, and SSR Carbon Steel | Air-indoor material Structures Monitoring | [11.A4-5 3.5.1-25| A
Trusses
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Table 3.5.2-1 Aging Management Review Results - Containment

Aging Effect NUREG- |-
Row Component/ Intended . . : ging =t Aging Management 1801, Table 1
. .1 Material Environment| Requiring Notes
No. Commodity Function Program Volume 2| Item
Management
Item
Structural Steel:
Beams, Columns, | SNS, SRE, L Loss of . . . C
55 Plates, and SSR | Carbon Steel | Air-indoor material Boric Acid Corrosion | HI.B5-8 3.5.1-55 0504
Trusses
56 | Trash Rack Gates| SSR Suainless Air-indoor | None None NB55 | 3.5.1-50| C
Trisodium Stainless
57 Phosphate - .SSR Air-indoor None None 11.B5-5 3.5.1-59| C
Steel
Baskets
Containment ' - " . I
58 Normal Sump SNS Concrete Air-indoor None Structures Monitoring | N/A N/A 0501
Containment |
59 Vessel DF, SSR Concrete Air-indoor None Structures Monitoring | N/A N/A. 0501
Emergency Sump '
EN, EXP, Loss of
60 Foundations FLB, SRE,| Concrete Sall : Structures Monitoring | 11l.A1-4 3.5.1-311 A
SSR _ material
v Loss of
EN, EXP, material
61 Foundations glé?{ SRE, | Concrete Soil Change in Structures Monitoring | 111.LA1-5 3.5.1-311 A
material
properties
EN, EXP, Change in A
62 Foundations FLB, SRE,| Concrete Soil material Structures Monitoring | IH.A1-7 3.5.1-32 0509
SSR properties
63 | Incore Tunnel DF, SSR Concrete Air-indoor None Structures Monitoring | N/A N/A 1)50 1
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Table 3.5.2-1 Aging Management Review Results - Containment

Aging Effect NUREG-
Row Component/ Intended . . ging =7 Aging Management 1801, Table 1 .
. .1 Material Environment{ Requiring Notes
No. Commodity Function Program Volume 2| Item
Management :
ltem
Primary Shield | EN, MB, L SV ” |
64 Wall v SHD, SSR Concrete Air-indoor None Structures Monitoring | N/A N/A 0501
Reactor Cavity EN, MB, ) . L I
65 Missile Shield SHD, SSR Concrete Air-indoor None Structures Monitoring | N/A N/A 050
Loss of Structures Monitoring A
66 Refueling Canal SHD, SSR| Concrete Air-indoor ; ' 111.LA5-9 3.5.1-23
material . . . 0508
Boric Acid Corrosion
Loss of _
materlal Structures Monitoring ‘ A
67 Refueling Canal SHD, SSR| Concrete Air-indoor . : - I.A5-10 | 3.5.1-24
Change in . ; . 0508
- Boric Acid Corrosion
material
properties
Change in Structures Monitoring A
68 Refueling Canal SHD, SSR| Concrete Air-indoor material II1.AS-7 3.5.1-32| 0508
properties Boric Acid Corrosion 0509
. EN, FLB,
Reinforced
. HELB, MB, _
Concrete: Walls, . o I
69 - PW, SHD, | Concrete Air-indoor None Structures Monitoring | N/A N/A
floors, and 0501
ceilings SNS, SPB,
9 SRE, SSR
Secondary Shield | EN HELB, | ' |
70 econdary MB, SHD, | Concrete Air-indoor None Structures Monitoring | N/A N/A -
Wall 0501
SRE, SSR
Shield Building EN.ME Structures Monitoring v I
71 Emirger:j:g/SAlr:a SSR Concrete Air-indoor None 10 CFR Part 50, N/A N/A 82(1)2
Ock Enclosu Appendix J
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Table 3.5.2-1 Aging Management Review Results - Containment
‘ Aging Effect ' NUREG-
Row Component / Intended . . - Aging Management 1801, Table 1
. .1 Material Environment| Requiring Notes
No. Commodity Function M Program Volume 2 | Item
‘ anagement
Item
Shield Building envs | , Loss of Structures Monitoring | A
72 Emergency Air SSR Concrete Air-outdoor material 10 CFR Part 50, .A1-9 3.5.1-23 0511
Lock Enclosure .
Appendix J
Loss of
| shietd Building N MB »_ | material Structures Monitoring A
73 E;irgir;?gsﬁlr; SSR Concrete Air-outdoor Change in 10 CFR Part 50, N.A1-10 | 3.5.1-24 0511
material Appendix J
properties
Shield Building N ME v I;no;zr(i); Structures Monitoring A
74 Emergency Air SSR Concrete Air-outdoor 10 CFR Part 50, H.A1-6 3.5.1-26 0511
Lock Enclosure . . .
Cracking Appendix J
Shield Building | g Changein | Structures Monitoring A
75 Emergency Air 5 Concrete Air-outdoor ' | material n.A1-7 3.5.1-32| 0509
Lock Enclosure SSR. roperties 10 CFR Part 50, 0511
prop Appendix J
Shiold Buildin EN, MB, Structures Monitoring |
76 9 SPB, SRE,| Concrete Air-indoor "None N/A N/A 0501
Dome 10 CFR Part 50,
SSR : . 0511
Appendix J
EN. MB Structures Monitoring
Shield Building : d ' . Loss of _ A
77 Dome SPB, SRE,| Concrete Air-outdoor material 10 CER Part 50, HLA1-9 3.5.1-23 0511
SSR .
Appendix J
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Table 3.5.2-1 Aging Management Review Results - Containment

‘ / Aging Effect NUREG-
Row Component / Intended . . - Aging Management 1801, Table 1
. . 1 Material Environment| Requiring Notes
No. Commodity Function Management Program Volume 2 | Item
g Item
Loss of
material Structures Monitoring
7g | Shield Building SPB. SRE,| Concrete Air-outdoor . LA1-10 | 3.5.1-24] &
Dome ’ ' Change in 10 CFR Part 50, ’ e 0511
SSR 9
material Appendix J
properties
EN. MB Loss of Structures Monitoring
Shield Building : ! . material A
79 Dome . ggg SRE,| Concrete Air-outdoor 10 CFR Part 50, I1.A1-6 3.5.1-26 0511
Cracking Appendix J
Shiv o Buildin EN, MB, Change in Structures Monitoring ‘ A
80 © 9 SPB, SRE,} Concrete Air-outdoor - | material ANLA1-7 3.5.1-32] 0509
Dome SSR roperties | 10 CFR Part 50, | 0511
prop Appendix J
' Structures Monitoring
. - EN, FB I
Shield Building SR '
MB, SHD, - 10 CFR Part 50, 0501
81 V\!::jls )(above SPB, SRE, Concrete Alr-lanor None Appendix J N/A N/A 0511
grade SSR 0512
Fire Protection
Structures Monitoring
. - EN, FB,
Shield Building el A
82 | Walls (above MB, SHD. | o crete Air-outdoor | 0SS Of 10 CFR Part 50, I.A1-9 | 3.5.1-23| 0511
SPB, SRE, material Appendix J
grade) 0512
SSR
Fire Protection
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Table 3.5.2-1 Aging Managerhent Review Results - Containment

‘ Aging Effect NUREG-
Row Component / Intended . . ging =t Aging Management 1801, Table 1
. . .1 Material Environment| Requiring Notes
No. Commodity Function Program Volume 2| [tem
Management
Item
_ o EN, FB, rl;qoastse:i);l Structures Monitoring
shield Building | 5’ gpip - 10 CFR Part 50 A
83 Walls (above SPé SRé Concrete Air-outdoor Ch . A dix J ’ I.A1-10 | 3.5.1-24} 0511
grade) ! ' ange in ppendix 0512
SSR matenql Fire Protection
properties
: Structures Monitoring
. - EN, FB Loss of
Shield Building el . : : A
84 Walls (above gIPBBS;gE Concrete Air-outdoor material /1\0 CFIE.Pjrt 50, N.A1-6 3.5.1-26| 0511
rade) ’ ' . ppendix 05612
9 SSR Cracking
Fire Protection
Structures Monitoring
. _— EN, FB o A
Shield Building oLy Change in
85 | Walls (above MB, SHD. | Goncrete | Air-outdoor | material 10 CFR Part 50, mAa17 | 35.1-32| 909
rade) SPB, SRE, roparties Appendix J 0511
9 SSR prop 0512
Fire Protection :
Structures Monitoring
. _— |
Shield Building EN, FB,
86 Walls (below SPB, SRE,| Concrete Air-indoor None 1AO CFIz.Pjrt 50, N/A N/A 35?1
rade) SSR ppendix o1
9 0512
Fire Protection
Structures Monitoring
Shield Building
EN, SPB, . Loss of ; A
87 Walls (below SRE, SSR Concrete Soil material 10 CFR.Part 50, .A1-4 3.5.1-31 0511
grade) Appendix J
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Table 3.5.2-1 Aging Management Review Results - Containment

Aging Effect ' NUREG-
Row Component / Intended . . ging =7 Aging Management 1801, Table 1
. s 1 Material Environment| Requiring Notes
No. Commodity Function M Program Volume 2 | Item
anagement » Item
Loss of

Shield Building EN. SPB material Structures Monitoring A
88 Walls (below SRE, SSR Concrete Soil Change in 10 CFR Part 50, HI.LA1-5 3.5.1-31 0511

grade) % .

material Appendix J
. properties

Shield Building EN SPB Change in Structures Monitoring A

89 Walls (below : » | Concrete Soil material 10 CFR Part 50. * - itLA1-7 3.5.1-32| 0509
SRE, SSR . ,
grade) properties Appendix J 0511
. - Loss of

90 Lubrite® sliding SSR Lubrite® - Air-indoor Mechanical ISI Program-IWF l11.B1.1-5 3.5.1-56| A

supports E - . _ .B1.2-3

unction
1 Refer to Table 2.0-1 for intended function descriptions.
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Table 3.5.2-2 Aging Management Review Results - Auxiliary Building
Aging Effect NUREG-
Row Component / Intended . . ging =t Aging Management 1801, Table 1
. .9 Material Environment| Requiring Notes
No. Commodity Function Program Volume 2 | ltem
Management ,
. Item
1 Battery Rack SSR Carbon Steel | Air-indoor [I;qoasiser?; Structures Monitoring | 1IlLA3-12 | 3.5.1-25| A
o | Blowoff Roof EN, PR | Aluminum | Airindoor | None None Il.B4-4 | 3.5.1-58 C
Vents SSR :
Blowoff Roof EN, PR, : . Loss of o
3 Vents SSR Aluminum Air-outdoor material Structures Monitoring | 111.B4-7 3.5.1-50| C
4 Blowout Panels | PR, SSR (Sstz;l;?mzed Air-indoor None None 11.B4-5 3.56.1-58[ C
Galvanized - Loss of P . C
5 Biowout Panels PR, SSR Steel Air-indoor material Boric Acid Corrosion | 1I1.B4-6 3.5.1-55 0504
6 | BlowoutPanels | PR, SSR | Savanized | i oitdoor | 0SS Of Structures Monitoring | 1.B4-7 | 3.5.1-50| C
| Steel : material
7 | CaskPitliner | FLB,SSR | Son®S | Ajrindoor | None None I.B5-5 | 3.5.1-59| C
PWR Water
. Treated Chemistry
8 | CaskPitLiner | FLB,SSR | Slani®ss borated | "0%° O VILA2-A | 33191 o
water Leak Chase
Monitoring
Control Room . Loss of o
9 Ceiling SNS Carbon Steel | Air-indoor material Structures Monitoring | 11LA3-12 | 3.5.1-25| A
Cranes, including . :
10 | Bridge, Trolley, | SNS, SSR | Carbon Steel | Air-indoor | -0SS of Cranes and Hoists | ) g3 | 33173 A
. . material Inspection
Rails, and Girders
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Table 3.5.2-2 Aging Management Review Results - Auxiliary Building
Aging Effect NUREG-
Row Component/ Intended . . ging =i Aging Management 1801, Table 1
. . 1 Material Environment, Requiring Notes
No. Commodity Function Program Volume 2 | Item
) Management
Item
1 Floor Decking SNS gf;\e/ie\mzed Air-indoor | None None 111.B4-5 3.5.1-58 C
12 | Floor Decking | SNS Galvanized | A jndoor | LSS Of Boric Acid Corrosion | 1ILB4-6 | 3.5.1-55) C
Steel ‘ material 0504
13 | FuelTransferPit | ¢ g ggr | Stainless Air-indoor | None None .B55 | 3.5.1-59 C
Liner Steel ) .
PWR Water
o : Treated Chemistry
14 | FuelTransferPil | g gsr | Samiess borated - | L0580 VILA21 | 33191 &,
water Leak Chase
Monitoring
15 | Fuel Transfer Pit | gqp Stainless Air-indoor | None None 55 | 3.5.1-59| C
Struts Steel
16 | FuelTransfer | gqp Stainless Air-indoor | None None .B5-5 | 3.5.1-59| C
Tubes Steel . _
Louvered . .
17 Penthouses EN, SSR Aluminum Air-indoor None None 111.B4-4 3.5.1-58| C
18 Louvered EN, SSR Aluminum Air-outdoor Loss (.)f Structures Monitoring | 11.B4-7 3.5.1-50| C
Penthouses material
Masonry Block Loss of ‘
19 Wall Bracings and| SNS, SSR | Carbon Steel | Air-indoor material Structures Monitoring | 1.A3-12 | 3.5.1-25| A
Frames
Masonry Block Loss of c
20 - | Wall Bracings and{ SNS, SSR | Carbon Steel | Air-indoor - Boric Acid Corrosion | [11.B5-8 3.5.1-55
material 0504
Frames
o1 | NewFuelStorage| gqp Stainless Airindoor | None None .B5-5 | 3.5.1-59 C
Racks Steel
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Table 3.5.2-2 Aging Management Review Results - Auxiliary Building
Aging Effect NUREG-
Row Component / Intended . . ging =t Aging Management 1801, Table 1
. c 1 Material Environment| Requiring Notes
No. Commodity Function Program Volume 2 | Iltem
Management
item
. . . Loss of .
22 Roof Decking SNS Aluminum Air-outdoor material Structures Monitoring | 111.B4-7 3.5.1-50| C
23 | Roof Decking SNS gta;‘eff”'zed Air-indoor | None None I.B4-5 | 3.5.1-58 C
. ' . Loss of . ' A
24 Shield Panels SHD, SNS | Carbon Steel | Air-indoor - Structures Monitoring | 11.LA3-12 | 3.5.1-25
material 0515
Loss of ' C
25 Shield Panels SHD, SNS | Carbon Steel | Air-indoor : Boric Acid Corrosion | 11.B5-8 3.5.1-565 0504
v material , 0515
Spent Fuel Pool Stainless .
26 Bulkhead Gates SSR Steel Air-indoor None None 11.B5-5 3.5.1-59 C
. Treated
Spent Fuel Pool Stainless Loss of PWR Water
27 | Bulkhead Gates | SN Steel ,_Sv%rtaetfd material Chemistry VilLA2-1 ) 33191 C
“PWR Water
Chemistry .
. Treated Spent Fuel Pool water A
28 fizz?t Fuel Pool FLB, SSR g’izg}less borated Ir_noastsér(i);l level monitoring per I1.A5-13 | 3.5.1-46] 0516
water Tech Spec 0521
Leak Chase
Monitoring
. . Treated
- |" Spent Fuel Stainless Loss of PWR Water
29 Storage Racks SSR Steel \t,JVc;rtitred material Chemistry ViLA2-1 33191 C
30 | Station Vent Stack RP,SNS | Carbon Steel | Airindoor | LO%8 O Structures Monitoring | 1A3-12 | 3.5.1-25| A
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Table 3.5.2-2 Aging Management Review Results - Auxiliary Building
Aging Effect ' NUREG-
Row Component / Intended . . ging =t Aging Management | 1801, Table 1
: L Material Environment, Requiring Notes
No. Commodity Function Program Volume 2 | Item
Management v Item
31 Station Vent Stack] RP, SNS Carbon Steel | Air-outdoor ;oastz:i); Structures Monitoring | 1ILA3-12 | 3.5.1-25] A
Structural Steel:
Beams, Columns, | SNS, SRE, . Loss of o
32 Plates. and SSR * | Carbon Steel | Air-indoor material Structures Monitoring | 1IlLA3-12 | 3.5.1-25| A
Trusses ’
Structural Steel: :
Beams, Columns, | SNS, SRE, A Loss of . . . ) ) c .
33 Plates, and SSR Carbon Steel | "Air-indoor material Boric Acid Corrosion | 111.B5-8 3.5.1-55 0504
Trusses
Auxiliary Building | EN, FLB, Loss of :
34 Exterior Walls MB, SNS, Concrete Air-outdoor material Structures Monitoring | 11.A3-9 3.5.1-23| A
(above grade) SRE, SSR '
: : Loss of
Auxiliary Building | EN, FLB, material |
35 Exterior Walls MB, SNS, Concrete Air-outdoor Change in Structures Monitoring | 11LA3-10 | 3.5.1-24] A
(above grade) -SRE, SSR material
properties
Auxiliary Building | EN, FLB, Loss of
36 Exterior Walls MB, SNS, Concrete Air-outdoor Structures Monitoring | HI.A3-6 3.5.1-26| A
(above grade) SRE, SSR Cracking
| Auxiliary Building | EN, FLB, Change in A
37 Exterior Walls MB, SNS, Concrete Air-outdoor | material Structures Monitoring | 1l.A3-7 3.5.1-32 0509
(above grade) SRE, SSR properties
Auxiliary Building | EN, FLB, Loss of
38 Exterior Walls SNS, SRE, | Concrete Soil - Structures Monitoring | 111.A3-4 3.5.1-31] A
material
. {below grade) SSR
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Table 3.5.2-2 Aging Management Review Results - Auxiliary Building
| Aging Effect | , | | NUREG-
Row Component / Intended . . ging Aging Management 1801, Table 1
. .1 Material Environment| Requiring Notes
No. Commodity Function M Program Volume 2 [ [tem
anagement .
Item
Loss of
Auxiliary Building | EN, FLB, material |
39 Exterior Walls SNS, SRE, | Concrete Soil Ch . Structures Monitoring | II1.LA3-5 3.5.1-31| A
: - ange in
(below grade) SSR :
material
properties
Auxiliary Building | EN, FLB, Change in ‘ . A
40 Exterior Walls SNS, SRE, | Concrete Soil material Structures Monitoring | [11.A3-7 3.5.1-32 0500
{(below grade) SSR properties
Auxiliary EN. MB '
41 Feedpump : . Concrete Air-indoor None Structures Monitoring | N/A N/A
. SRE, SSR 0501
Turbine Exhaust .
Auxiliary
42 Feedpump EN, MB, Concrete Air-outdoor Loss 9f Structures Monitoring | 111.A3-9 3.5.1-23| A
. SRE, SSR ; material :
Turbine Exhaust
Loss of
. material
Auxiliary EN. MB :
43 Feedpump = ac Concrete Air-outdoor . Structures Monitoring | II1.A3-10 | 3.5.1-24| A
Turbine Exhaust SRE, SSR Change in
material
properties
- | Auxiliary Loss of
44 Feedpump EEEMSBSR Concrete Air-outdoor material Structures Monitoring | 111.A3-6 3.5.1-26| A
Turbine Exhaust ’ .
Cracking
Auxiliary EN. MB Change in A
45 Feedpump SRiE SéR Concrete Air-outdoor | material Structures Monitoring | 1{.A3-7 3.5.1-32 0509
Turbine Exhaust o properties
Auxiliary
46 Feedpump EN, M8, Concrete Soil Loss 9f : Structures Monitoring | 111.A3-4 3.5.1-31 A
. SRE, SSR material :
Turbine Exhaust
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Table 3.5.2-2 Aging Management Review Results - Auxiliary Building
Aging Effect - NUREG-
Row Component / Intended . . - Aging Management 1801, Table 1
. et Material Environment| Requiring Notes
No. Commodity Function M Program Volume 2 | Item
anagement Item
. Loss of
- material .
Auxiliary - EN, MB, . o '
47 Feedpump SRE. SSR Concrete Soil Change in Structures Monitoring | {ll.A3-5 3.5.1-31] A
Turbine Exhaust ’ 9 ‘
material
properties
Auxiliary EN. MB Change in A
48 Feedpump : - Concrete Soil material Structures Monitoring_ | 11l.A3-7 3.5.1-32
g SRE, SSR - 0509
Turbine Exhaust properties
49 Cask Pit SSR Concrete Air-indoor None Structures Monitbring N/A N/A :)50 1
EN, EXP, ‘ ‘Loss of
50 Foundations FLB, SNS, | Concrete Soil terial Structures Monitoring | [11.A3-4 3.5.1-31| A
SRE, SSR : materia }
Loss of
EN EXP material
51 Foundations FLB, SNS, | Concrete Soil Ch . Structures Monitoring | I11.A3-5 3.5.1-31| A
SRE, SSR ange in :
' material
properties
EN, EXP, Change in C A
52 Foundations FLB, SNS, | Concrete Soil material Structures Monitoring | 111.A3-7 3.5.1-32 0509
SRE, SSR properties
53 Fuel Transfer Pit { SSR Concrete Air-indoor None Structures Monitoring | N/A N/A |050 y
_EN, FB, Masonry Wall A
Masonry Block FLB, SHD, | Concrete _ ; Inspection
54 Walls SNS, SRE, | Blocks Air-indoor Cracking N.A3-11 | 3.5.1-43 82]?
SSR Fire Protection
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Table 3.5.2-2 Aging Management Review Results - Auxiliary Building
’ - Aging Effect | NUREG-
Row Component / Intended . . ging =7 Aging Management 1801, Table 1
. . Material Environment| Requiring Notes
No. Commodity Function Program Volume 2 | Item
Management
: Iltem
55 | Missile Shield | \i5 ssR | concrete Air-outdoor | -0S8 Of Structures Monitoring | LA3-9 | 3.5.1-23| A
Walls material
Loss of
material
56 | Missile Shield MB, SSR | Concrete Air-outdoor | . Structures Monitoring | 1Il.A3-10 | 3.5.1-24| A
Walls Change in
material
properties
Loss of
57 \'\//Iv':‘?ge Shield MB, SSR Concrete Air-outdoor material Structures Monitoring | 111.A3-6 3.5.1-26| A
Cracking
Missile Shield Change in . A
58 MB, SSR Concrete Air-outdoor | material Structures Monitoring | [11.A3-7 3.56.1-32
Walls : 0509
properties
59 | Missile Shield MB, SSR | Concrete Soil Loss of Structures Monitoring | 11.A3-4 | 3.5.1-31| A
Walls material ‘
Loss of
material
Missile Shield . .
60 Walls MB, SSR Concrete Soail Change in Structures Monitoring | 1.A3-5 3.5.1-31] A
material
properties
. o . Change in _
61 Missile Shield MB, SSR Concrete - Sail material Structures Monitoring { [1H.A3-7 3.5.1-32 A
Walls - 0509
properties
62 SSW Fuel Storage EN, SSR Concrete Air-indoor None Structures Monitoring | N/A N/A :)50 1
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Table 3.5.2-2 Aging Management Review Results - Auxiliary Building
. .| NUREG-
Row Component/ intended . . | Ading !Effect Aging Management 1801, Table 1
. .1 Material Environment| Requiring Notes
No. Commodity _ Function Program Volume 2 Item
Management
Item
63 Pipe Tunnel EN, SSR Conc}ete Air-indoor None Structures Monitoring | N/A N/A 1050 ]
. . Loss of o
64 Pipe Tunnel EN, SSR Concrete Soil material Structures Monitoring | 1l.A3-4 3.5.1-31| A
Loss of
c _ material
65 Pipe Tunnel EN, SSR Concrete Soﬂ Change in Structures Monitoring | 111.A3-5 3.5.1-31| A
material
properties
. A Change in ‘ . A
66 Pipe Tunnel EN, SSR Concrete Soil material Structures Monitoring | HI.A3-7 3.5.1-32 0509
properties
EN, FB,
Reinforced FLB, HELB, PRI I
Concrete: Walls, | MB, PW, o ' Structures Monitoring 0501
67 Concrete Air-indoor None o N/A N/A
floors, and SHD, SNS, Fire Protection 0512
ceilings SPB, SRE, 0515
SSR '
EN, MB, L - |
68 Roof Penthouses Concrete Air-indoor None Structures Monitoring | N/A N/A
SSR . 0501
EN, MB, . Loss of N
69 Roof Penthouses SSR Concrete Air-outdoor material Structures Monitoring | [{1.A3-9 3.5.1-23] A
Loss of
material
EN, MB, . .
70 Roof Penthouses SSR - Concrete Air-outdoor Change in Structures Monitoring | 11LA3-10 | 3.5.1-24] A
material
properties
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Aging Management Review Results - Auxiliary Building

Table 3.5.2-2
Aging Effect - ' NUREG-
Row Component/ Intended . . - Aging Management 1801, Table 1
. .1 Material Environment| Requiring Notes
No. Commodity Function Program Volume 2 | Item
Management ltem
Loss of
71 | Roof Penthouses | cor'™ | Concrete Air-outdoor | Material Structures Monitoring | 11.A3-6 | 3.5.1-26| A
Cracking
EN. MB Change in A
72 Roof Penthouses : ’ Concrete Air-outdoor | material Structures Monitoring | 11i.A3-7 3.5.1-32
SSR . 0509
properties
EN, MB, . , '
73 Roof Slabs SNS, SRE, | Concrete Air-indoor None Structures Monitoring | N/A N/A 0501
SSR 0518
74 Spent Fuel Pool SHD, SSR | Concrete Air-indoor None Structures Monitoring | N/A N/A 2)50 1
75 Sump SNS Concrete Air-indoor None Structures Monitoring [ N/A N/A 1)50 1
Loss of
material .
: - : A
76 Sump SNS Concrete Raw water Change in Structures Monitoring | HI.A3-10 | 3.5.1-24 0519
material
properties
. Change in A
77 Sump SNS Concrete Raw water | material Structures Monitoring | 1Il.LA3-7 3.5.1-32 0519
properties
Loss of . A
78 Sump SNS Concrete Raw water. material Structures Monitoring | 1ILA3-9 | 3.5.1-23 0519 -
Spent Fuel Rack Treated Loss of Boral® Monitoring J
79 xsgérr%r;rs ABN, SSR | Boral® \tI)voartztfd material PWR Water VII.A2-5 3.3.1-13 0520
' Chemistry
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Table 3.5.2-2 Aging Management Review Results - Auxiliary Building
Aging Effect NUREG-
Row Component / Intended . . ging Tl Aging Management 1801, Table 1
. .1 Material Environment| Requiring Notes
No. Commodity Function M Program Volume 2 | Item
anagement
. : Item
1 Refer to Table 2.0-1 for intended function descriptions.
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Table 3.5.2-3 Aging Management Review Results — Intake Structure, Forebay, and Service Water Discharge Structure |
Aging Effect NUREG--
Row Component / Intended . . ging =t Aging Management 1801, Table 1
. . 9 Material Environment| Requiring Notes
No. Commodity Function’ . Program Volume 2 | Item
Management
ltem
: - Loss of Water Control B
1 Battery Rack | SRE Carbon Steel | Air-indoor material Structures Inspection H.A6-11 3.5.1‘-47 0522
Cranes, including| - .
2 | Bridge, Trolley, | SNS Carbon Steel | Air-outdoor | =058 ©f Cranes and Hoists |y g3 | 331.37] 2
. . . material Inspection _ 0529
Rails, and Girders
Louvered Galvanized . Loss of Water Control B
3 Penthouse EN, SSR Steel Air-outdoor material Structures Inspection I”'A6'1.1 3.5.1-47 0522
- - Loss of Water Control | B
4 Metal Siding SNS, SRE Carbqn Steel | Air-indoor material Structures Inspection I.A6-11 | 3.5.1-47 0522
- . Loss of Water Control , B
5 Metal Siding SNS, SRE | Carbon Steel | Air-outdoor material Structures Inspection H.A6-11 | 3.5.1-47 0522
6 | RoofDecking - | SNS, SRE | Savanzed | ajrindoor | None None .B5-3 | 3.5.1-58| C
. Galvanized . Loss of Water Control B
7 Roof Decking SNS, SRE Steel Air-outdoor material Structures Inspection .A6-11 | 3.5.1-47 0522
Sheet Pilings .
(includes Support{ FLB, SNS, o Loss of Water Control ) ) B
8 Braces and Rock | SSR Carbon Steel | Air-outdoor material Structures Inspection l.AG-11 | 3.5.1-47 0522
Anchors)
Sheet Pilings _ B
(includes Support| FLB, SNS, Water- Loss of Water Control _ N )
_9 Braces and Rock | SSR Carbon Steel flowing material Structures Inspection l.AG-11 | 3.5.1-47 gggé
Anchors)
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Table 3.5.2-3 Aging Management Review Results — Intake Structure, Forebay, and Service Water Discharge Structure
. NUREG-
Row Component / Intended . o Aging _Effect _ Aging Management 1801, Table 1 l
: L1 Material Environment| Requiring : Notes
No. Commodity Function M Program Volume 2 | Item :
anagement
Item
Structural Steel: :
Beams, Columns, . Loss of Water Control B
10 Plates. and SNS, SRE | Carbon Steel | Air-indoor material Structures Inspection .A6-11 | 3.5.1-47 0522
Trusses :
Trash Rack Galvanized Water-. Loss of Water Control B
| Guides SNS Steel flowing material Structures Inspection WAS-11 | 3.5.1-47} 50)
Water- Loss of Water Control B
12 Trash Racks SNS Carbon steel flowing material Structures Inspection I.A6-11 | 3.5.1-47 0522
Traveling Screen ‘
Casing and . Loss of Water Control B
13 | Associated SNS Carbon Steel | Air-indoor | e fial Structures Inspection NLAB-11 | 3.5.1-47) 5509
Framing
EN, MB, . . | Loss of Water Control B
14 Fan Enclosure SSR Concrete Air-outdoor material | Structures Inspection HI.AB-1 3.5.1-34 0522
Loss of .
material B
EN, MB, . ' Water Control
15 Fan Enclosure SSR Concrete Air-outdoor Change in Structures Inspection [11.A6-3 3.5.1-34 8252
material
properties
Loss of
EN, MB, . material Water Control . ) B
16 Fan Enclosure SSR Concrete Air-outdoor Structures Inspection 1I.A6=5 3.5.1-35 0522
Cracking '
Change in B
17 Fan Enclosure ggl’_\,MB’ Concrete Air-outdoor | material g?&i’:u(r:::tlg ection {11.LA6-6 3.5.1-37| 0522
: properties P 0509
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Table 3.5.2-3 Aging Management Review Results — Intake Structure, Forebay, and Service Water Discharge Structure
~ ‘Aging Effect NUREG-
Row Component / Intended . . ging i Aging Management 1801, Table 1
. .1 Material Environment| Requiring Notes
No. Commodity Function Program Volume 2 | Item
Management
: ltem
Forebay . Loss of Water Control B
18 Retaining Walls FLB,SSR | Concrete Air-outdoor | - ierial Structures Inspection IIl.AG-1 3:5.1-34 6590
B
Forebay . Loss of Water Control
19 Retaining Walls FLB, SSR Concrete Soi material Structures Inspection Hl.AG-1 3.5.1-34 8222
Loss of
material - B
Forebay . Water Control
20 Retaining Walls FLB, SSR | Concrete Air-outdoor Change in Structures Inspection [11.AG-3 3.5.1-34 gggg
material
properties
Loss of
material .
Forebay : ‘ Water Control B
21 Retaining Walls FLB, SSR Concrete Soil Change in Structures Inspection Ill.A6-3 3.5.1-34 0522
material
properties
Loss of .
Forebay . material - Water Control B
22 Retaining Walls FLB, SSR | Concrete _ Air-outdoor Structures Inspection [1.A6-5 3.5.1-35 0522
Cracking
Loss of B
Forebay Water- material Water Control
23 Retaining Walls FLB, SSR Concrete flowing Structures Inspection Il.AG-5 3.5.1-35 8255
Cracking :
_ Change in : B
o4 | Forebay FLB, SSR | Concrete Air-outdoor | material Water Control |y A66 | 3.5.1-37| 0522
Retaining Walls . Structures Inspection X
_ properties 0509
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Table 3.5.2-3 Aging Management Review Results — Intake Structure, Forebay, and Service Water Discﬁarge Structure
Aging Effect NUREG- |
Row Component/ Intended . : ging =t ‘| Aging Management 1801, Table 1
. L1 Material Environment| Requiring Notes
No. Commodity Function Management Program Volume 2| Item
9 Item
Change in B
o5 | Forebay FLB, SSR | Concrete Soil material Water Control |y Ag.6 | 3.5.1-37] 0522
Retaining Walls properties Structures Inspection , 0509
EN, EXP, . B
26 | Foundations FLB, SNS, | Concrete Soil Loss of qauer ool | LAG-1 | 3.5.1-34 0522
: SRE, SSR P 0524
Loss of
material
27 Foundations E[IB E;(I\TS Concrete Soll Water Control I1.A6-3 3.5.1-34 B
SRE’ SSR, Change in Structures Inspection ) e 0522
’ material
properties
EN, EXP, Change in Water Control B
28 Foundations FLB, SNS, | Concrete Soil material Structures Inspection I1l.A6-6 3.5.1-37| 0522
SRE, SSR properties P 0509
Intake Structure | EN, FLB
; ’ . . Loss of Water Control B
29 Exterior Walls MB, SNS, Concrete Air-outdoor - . 11.AB-1 3.5.1-34
(above grade) SRE, SSR material Structures Inspection 05822
v Loss of
Intake Structure | EN, FLB, material Water Control B
30 Exterior Walls MB, SNS, Concrete Air-outdoor Chanae in Structures Inspection I1.A6-3 3.5.1-34| 0522
(above grade) | SRE, SSR oot P 0525
properties
Loss of
intake Structure | EN, FLB, -
31 | ExteriorWalls | MB,SNS, | Concrete | Air-outdoor | Mater! qater Conrol [ NLAG-5 | 3.5.1-35) o
(above grade) SRE, SSR Cracking , P
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Table 3.5.2-3 Aging Management Review Results — Intake Structure, Forebay, and Service Water Discharge Structure
_ . A NUREG-
Row .Component / Intended Material  |[Environment Ag:angu:iif;ect Aging Management 1801, Table 1 Notes
No. Commodity Function' q 9 Program Volume 2 | Item :
Management Item
Intake Structure | EN, FLB, Change in ' B
32 Exterior Walls MB, SNS, Concrete Air-outdoor | material \é\{?ljitru(r:gsml:\ﬂ ection 111.A6-6 3.5.1-37| 0522
(above grade) SRE, SSR ’ properties P 0509
Intake Structure | EN, FLB, B
33 | ExteriorWalls | SNS, SRE, | Concrete Soi Loss of Qtor Conlrol  on | AB-1 | 3.5.1-34] 0522
(below grade) | SSR P 0524
Loss of
Intake Structure |. EN, FLB, material Water Control B
34 Exterior Walls SNS, SRE, | Concrete Soil . . {1.LA6-3 3.5.1-34
(below grade) SSR Change in Structures Inspection 0522
9 material
properties
Intake Structure | EN, FLB, Change in B .
35 | ExteriorWalls | SNS, SRE, | Concrete | Soil material Qater Control | tLAe6 | 3.5.1-37| 0522
(below grade) ~ | SSR properties P 0509
Louvered EN, MB, . Loss of Water Control B
36 | Penthouse SSR Concrete Air-outdoor | - terial Structures Inspection Hl.AG-1 3.5.1-34) 500
Loss of :
material . B
Louvered EN, MB, . Water Control
37 | Penthouse SSR Concrete Air-outdoor Change in Structures Inspection lIl.AB-3 3.5.1-34 82%
material
properties
Loss of
Louvered EN, MB, ; material Water Control B
38 | penthouse SSR Concrete Air-outdoor | Structures Inspection Ii.AG-5 35.1-35 509
Cracking '
Change in | B .
39 FZ:']\{ﬁ;ige ggl’:{MB’ Concrete Air-outdoor | material \é\{?:?:[u(r:::tlgpection I11.AG-6 3.5.1-37] 0522
properties 0509
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Table 3.5.2-3 Aging Management Review Results — Intake Structure, Forebay, and Service Water Discharge Structure
e ~ Aging Effect : NUREG-
Row Component / Intended . . ging - Aging Management 1801, Table 1
. L1 Material Environment| Requiring Notes
No. Commodity Function _ Program Volume 2 | Item
Management
Item
EN. FB Masonry Wall
a0 | MasonryBlock | g g gRe | CONCTete | ajnindoor | Gracking Inspection 1.A6-10 | 3.5.1-43 A
Walls Blocks 0517
SSR . .
: Fire Protection
Loss of , B
41 Pump Intake HS, SRE, Concrete Watfer- _material Water Control ' 11LAB-5 35.1-35| 0522
Cells SSR flowing Structures Inspection
. 0523
Cracking
Reinforced EN, FB, Water Control I
Concrete: Walls, | FLB, MB, - Structures Inspection 0501
42 floors, and SNS. SRE, Concrete Air-indoor None N/A N/A 0522
ceilings SSR Fire Protection 0512
43 Roof Slabs ngMgRE Concrete Air-outdoor Loss of Water Control I11.A6-1 3.5.1-34 B
SSR, ’ material Structures Inspection ' " 0522
Loss of
EN. MB, material B
. Water Control :
44 Roof Slabs SNS, SRE, | Concrete Air-outdoor h . . .A6-3 3.5.1-34| 05622
_ SSR C ange in Structures Inspection 0525
material .
properties
Loss of
: EN, MB -
: ’ . material Water Control B
45 Roof Slabs 2&2 SRE, | Concrete Air-outdoor Structures Inspection 1.A6-5 3.5.1-35 0522
Cracking
EN, MB, Change in Water Control B
46 Roof Slabs SNS, SRE, | Concrete Air-outdoor | material Structures Inspection [11.A6-6 3.56.1-37| 0622
SSR : properties P 0509
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Table 3.5.2-3 Aging Management‘Review Results — Intake Structure, Forebay, and Service Water Discharge Structure
Aging Effect NUREG- | -
Row Component/ Intended . . ging = Aging Management 1801, Table 1
. . 1 Material Environment, Requiring Notes
No. Commodity Function . Program Volume 2| Item
Management
Item
Loss of
Service Water . material Water Control B
47 Discharge Pipe EN, SSR Concrete Soil . . 11l.A6-3 3.5.1-34] 0522
Change in Structures Inspection
Sleeve X 0526
material
properties
. . B
Service Water Change in
; : . - Water Control 0522
‘ 48 Discharge Pipe EN, SSR Concrete Soil matena] Structures Inspection lI‘I.A6-6 3.5.1-37 0509
Sleeve properties E
0526
Loss of
Service Water material Water Control B
49 Discharge EN, SSR Concrete Soil . . IH.AG-3- 3.5.1-34| 05622
Change in Structures Inspection
Structure X 0526
material
properties
Service Water B
50 | Discharge EN,SSR | Concrete Soil Loss of Water Control | A6 | 3.5.1-34 0522
material Structures Inspection
Structure 0526
Service Water B
51 | Discharge EN, MB, | concrete Air-outdoor | 088 Of Water Control |y, A6 1| 355.1.34| 0522
SSR material Structures Inspection
Structure 0526
Loss of
. material
Service Water B
- EN, MB, . Water Control
52 Discharge SSR Concrete Air-outdoor Change in Structures Inspection IH.A6-3 3.5.1-34 05:22
Structure : ; 0525
: material
properties
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Table 3.5.2-3 Aging Management Review Results — Intake Structure, Forebay, and Service Water Discharge Structure
‘ Aging Effect NUREG-
Row Component/ Intended . . ging =t Aging Management 1801, Table 1
; ] Material Environment| Requiring ) Notes
No. Commodity Function Program Volume 2 | Item
Management =
Item
. Loss of .
Service Water X ,
53 Discharge gghMB’ Concrete Air-outdoor material Water Control . l.AB-5 3.5.1-35 B
Structure : . Structures Inspection 0522
. Cracking
Service Water : Change in B
54 | Discharge EN.MB. | Concrete | Air-outdoor | material Water Control |y a6-6 | 35.1-37| 0522
SSR . Structures Inspection
Structure properties 0509
' . Water Control '
55 Sump SNS Concrete Air-indoor None _ . N/A N/A 0501
Structures Inspection 0522
Loss of
material B
Water Control
56 Sump SNS Concrete Raw Water. Change in Structures Inspection {ILAB-3 3.5.1-34 8253
material
properties
. ‘ Loss of :
Forebay HS, SRE, o material Water Control
57 (including riprap) | SSR Earthen Air-outdoor Structures Inspection N/A N/A G
Loss of Form
Loss of
Forebay HS, SRE, Water- material Water Control ‘B
58 (including riprap) | SSR Earthen flowing ' Structures Inspection lli.A6-9 3.5.1-48 0522
. Loss of Form
1 Refer to Table 2.0-1 for intended function descriptions.
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Table 3.5.2-4 Aging Management Review Results — Borated Water Storage Tank Level Transmitter Building
: Aging Effect NUREG-
Row Component / Intended . . ging El Aging Management 1801, Table 1
. . 1 Material Environment| Requiring Notes
No. Commodity Function Program Volume 2 | Item
. Management
ltem
' Aluminized
1 Metal Roof EN, SNS . | Steel Air-indoor None None 111.B4-4 3.5.1-58 C
(Aluminum) ‘
Aluminized Loss of

2 Metal Roof EN, SNS Steel Air-outdoor ; Structures Monitoring | 111.B4-7 3.5.1-50; C
, . material
- (Aluminum)

Aluminized Loss of c
3 Metal Roof EN, SNS Steel Air-outdoor ; Boric Acid Corrosion | 111.B5-8 3.5.1-55
: material 0504
(Aluminum) :
4 | Metal Siding EN, SNS | Carbon Steel | Air-indoor hqoastser‘i’; Structures Monitoring | I1.A3-12 | 3.5.1-25| A
- - Loss of . . . C
5 Metal Siding EN, SNS Carbon Steel | Air-indoor : Boric Acid Corrosion | 111.B5-8 3.5.1-55
material : 0504
6 | Metal Siding EN, SNS | Carbon Steel | Air-outdoor rL,?aStZr?L Structures Monitoring | II.A3-12 | 3.5.1-25| A
7 | Metal Sidin EN,SNS | Carbon Steel | Air-outdoor | =058 of Boric Acid Corrosion | 111.B5-8 | 3.5.1-55 C
9 ’ material ) e 0504
Structural Steel: _ _

g | Beams, Columns, | o\ Carbon Steel | Air-indoor | =08 Of Structures Monitoring | 11.A3-12 | 3.5.1-25/ A
Plates, and material
Trusses
Structural Steel: _

9 Beams, Columns, SNS Carbon Steel | Air-indoor Loss (.)f Boric Acid Corrosion | 111.B5-8 3.5.1-55 C
Plates, and material v 0504
Trusses
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Table 3.5.2-4 Aging Management Review Results — Borated Water Storage Tank Level Transmitter Building
Aging Effect NUREG-
Row Component / Intended . . ging .. Aging Management 1801, Table 1
. .9 Material Environment| Requiring Notes
No. Commodity Function M Program Volume 2
anagement
ltem
. . . Loss of o
10 | Foundation Piers | SNS Concrete Soil material Structures Monitoring | 111.LA3-4 3.5.1-31| A
Loss of
material ~ '
11 Foundation Piers | SNS Concrete Soil Change in Structures Monitoring | 111.A3-5 3.5.1-311 A
material
properties
Change in A
12 | Foundation Piers | SNS Concrete Soil material Structures Monitoring | 111.A3-7 3.5.1-32 0509
properties : :
1  Refer to Table 2.0-1 for intended function descriptions.
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Table 3.5.2-5 Aging Management Review Results — Miscellaneous Diesel Generator Building
Aging Effect NUREG-
Row Component / Intended . . g g- . Aging Management 1801, | Table1
. s 1 Material Environment| Requiring Notes
No. Commodity Function Program Volume 2 Item
Management
ltem
Structural Steel:
1 | Beams, Columns, | gpp Carbon Steel | Air-indoor | L9058 Of Structures Monitoring | ILA3-12 | 35.1-25 | A
Plates, and material
Trusses
g | ExteriorWalls = g concrete | ‘Ar-outdoor | Cracking | Masonry Wall A3-11 | 35143 | A
(above grade) Blocks Inspection
. . Loss of —_
3 Foundations SRE Concrete Soil material Structures Monitoring | 1II.A3-4 35131 | A
Loss of
material
4 Foundations " SRE Concrete Soil . Structures Monitoring | IlLA3-5 3.51-31 | A
Change in
material
properties
. Change in A
5 Foundations SRE Concrete Soil material Structures Monitoring | {Il.A3-7 3.5.1-32 0509
properties
_ Masonry Wall
Masonry Block . Concrete o . Inspection A
6 Walls ‘ FB, SRE Blocks Air-indoor Cracking III?A3-11 3.5.1-43 0517
Fire Protection
Reinforced : _ |
7 Concrete: Walls, SRE Concrete Air-indoor None Structures Monitoring | N/A N/A 0501
floors, and ceilings .
Loss of .
8 Roof SRE Concrete Air-outdoor material Structures Monitoring | 111.LA3-6 3.51-26 | A
Cracking
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Table 3.5.2-5 Aging Management Review Results — Miscellaneous Diesel Generator Building
: Aging Effect NUREG-
Row Component / Intended . . L Aging Management 1801, Table 1
. .1 Material Environment| Requiring : Notes
No. Commodity Function M Program Volume 2 Item
anagement ltem
Change in ; A
9 Roof SRE Concrete Air-outdoor | material Structures Monitoring | [1l.LA3-7 3.5.1-32 0509
properties _ _
' . Loss of Y ’
10 Roof SRE Concrete Air-outdoor material Structures Monitoring | 1IlLA3-9 3.5.1-23 | A
Loss of
material
11 Roof SRE Concrete Air-outdoor . Structures Monitoring | 11LA3-10 | 3.5.1-24 | A
Change in
material
properties
1 Refer to Table 2.0-1 for intended function descriptions.
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~ Table 3.5.2-6 Aging Management Review Results — Office Building (Condensate Storage Tanks)
' Aging Effect NUREG-
Row Component/ Intended . . - Aging Management 1801, Table 1
- .1 Material Environment| Requiring ; , Notes
No. Commodity Function M Program Volume 2 Item
anagement
Item
Structural Steel:
1 Beams, Columns, SRE Carbon Steel | Air-indoor Loss (?f Structures Monitoring | 111.A3-12 | 3.5.1-25 | A
Plates, and ) material .
Trusses '
o | Wall Panel SRE Aluminum | Air-indoor | None None B4-4 | 35158 | C
Support Frames
Wall Panel . . Loss of .
3 Support Frames SRE Aluminum Air-outdoor material Structures Monitoring | 111.B4-7 3.51-50 | C
Condensate |
4 Storage Tanks SRE Concrete Air-indoor None Structures Monitoring | N/A N/A 0501
Foundation
Loss of .
5 Exterior Walls SRE Concrete Air-outdoor material Structures Monitoring | [l.A3-6 3.5.1-26 | A
(above grade)
Cracking
Exterior Walls Change in A
6 SRE Concrete Air-outdoor | material Structures Monitoring | |H.A3-7 3.5.1-32
(above grade) . ' 0509
properties
7 Exterior Walls SRE Concrete Air-outdoor Loss of Structures Monitoring | 11.A3-9 3.56.1-23 | A
» (above grade) material ) ~
Loss of
material
Exterior Walls v . o
8 (above grade) SRE Concrete Air-outdoor Change in Structures Monitoring | [ILA3-10 | 3.5.1-24 | A
material
properties
-Aging Management Review Results Page 3.5-98 August 2010



Davis-Besse Nuclear Power Station
License Renewal Application

Technical Information

Table 3.5.2-6 Aging Management Review Results — Office Building (Condensate Storage Tanks)
- Aging Effect | NUREG-
Row Component/ Intended . . . Aging Management 1801, Table 1
. .1 Material Environment| Requiring Notes
No. Commodity Function M Program Volume 2 Item
_ anagement .
Item
Foundations Loss of ’
9 (including SRE Concrete Soil material Structures Monitoring | 11.A3-4 3.5.1-31 | A
caissons) -
Loss of
‘Foundations material :
10 (in_cluding SRE Concrete Soil Change in Structures Monitoring | 1IlLA3-5 3.56.1-31 A
caissons) -
material
properties
Foundations Change in A
11 (including SRE Concrete Soil material Structures Monitoring | IlILA3-7 3.5.1-32 0509
caissons) properties
, Masonry Wail
12 | WasonryBlock | gg gre | TONYMele | Airindoor | Cracking Inspection A311 | 35143 | O
Fire Protection
Reinforced : ' |
13 Concrete: Walls | SRE Concrete | Air-indoor None Structures Monitoring | N/A N/A 0501
and floors
Reinforced Structures Monitoring |
14 Concrete: FB, SRE Concrete Air-indoor None N/A N/A 0501
Ceilings Fire Protection .
15 Window Wall SRE Porcelain Air-indoor | None None N/A N/A !
Panels 0549
16 Window Wall SRE Porcelain Air-outdoor | None None N/A N/A l
Panels 0549
1 Refer to Table 2.0-1 for intended function descriptions.
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Table 3.5.2-7 Aging Management Review Results — Personnel Shop Facility Passageway (Missile Shield Area)
Aging Effect NUREG-
Row Component/ Intended . . ging &1 Aging Management 1801, Table 1
. .4 Material Environment| Requiring v Notes
No. Commodity Function Program Volume 2 Item
Management
Item
1 Metal Floor Deck | SSR Carbon Steel | Air-indoor ;oastfer(i); Structures Monitoring | 11.A3-12 | 3.5.1-25 | A
o | Metal Roof SNS Galvanized | i indoor | None 'None IlB4-5 | 35158 | C
Decking Steel .
- . Loss of ’ oo
3 Metal Siding SNS Carbon Steel | Air-indoor material Structures Monitoring | 1lLA3-12 | 3.5.1-25 | A
.- . Loss of . '
4 Metal Siding - | SNS Carbon Steel | Air-outdoor material Structures Monitoring | IIlLA3-12 | 3.5.1-25 | A
Structural Steel: : ‘
5 Beams, Columns, SSR Carbon Steel | Air-indoor Loss (.)f Structures Monitoring | 1ILA3-12 | 3.5.1-25 | A
Plates, and . material
Trusses
_ Loss of
6 Exterior Walls MB, SSR Concrete Air-outdoor material Structures Monitoi’ing I.A3-6 3.51-26 | A
(above grade)
Cracking
Exterior Walls Change in ' A
7 (above grade) MB, SSR Concrete Air-outdoor | material Structures Monitoring | HI.A3-7 3.5.1-32 0509
9 properiies
8 Exterior Walls MB, SSR Concrete Air-outdoor Loss c_>f Structures Monitoring | H1.A3-9 | 3.56.1-23 | A
(above grade) ' material . ’ e
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Table 3.5.2-7 Aging Management Review Results — Personnel Shop Facility Passageway (Missile Shield Area)
Aging Effect NUREG-
Row Component/ Intended _ . . ging =t Aging Management 1801, Table 1
. .9 Material Environment] Requiring : Notes
No. Commodity Function Program Volume 2 Item
Management
Item
Loss of
v material
9 Exterior Walls MB, SSR Concrete Air-outdoor . Structures Monitoring | 11LA3-10 | 3.5.1-24 | A
(above grade) Change in
material
properties
. . Loss of -
10 Foundations SSR Concrete Soil material Structures Monitoring | H11.A3-4 3.5.1-31 A
Loss of
material ,
11 Foundations SSR Concrete Soil Change in Structures Monitoring | [11.A3-5 3.5.1-31 A
material
properties
Change in A
12 Foundations "8SSR Concrete Soll material Structures Monitoring | I1l.A3-7 3.5.1-32 0509
: properties - '
: I
13 Roof - MB, SSR Concrete Air-indoor None Structures Monitoring | N/A N/A 0501
’ ' 0518
Reinforced _
14 Concrete: Walls, MB, SSR Concrete Air-indoor None -Structures Monitoring | N/A N/A '
| floors, and . i | 0501
ceilings ' ]

1 Refer to Table 2.0-1 for intended function descriptions.
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Table 3.5.2-8 Aging Management Review Results - Service Water Pipe Tunnel and Valve Rooms
: Aging Effect NUREG- |~
Row Component / Intended . - ging = Aging Management 1801, Table 1
. .1 Material |Environment] Requiring Notes
No. Commodity Function Program Volume 2 Item
Management
Item
1 | Foundations SNS, SRE. | concrete Soil Loss of Structures Monitoring | I11.A3-4 | 35.1-31 | A
SSR material -
Loss of
material
2 Foundations SNS, SRE, | Concrete Soil . Structures Monitoring | 111.A3-5 3.5.1-31 A
: SSR Change in
’ material
properties
: : Change in
3 Foundations SNS, SRE, Concrete Soil material Structures Monitoring | 111.A3-7 3.5.1-32 A
SSR . : 0509
properties
Reinforced EN, FB, : Structures Monitoring I
4 | Concrete: Walls, | FLB,MB, | o0 crete Air-indoor | None N/A N/A 0501
floors, and SNS, SRE, . .
e : Fire Protection 0512
ceilings SSR
ge:f?;f:dWalls EN, FLB, Loss of
5 oncrete. " | MB, SNS, Concrete Soil ; Structures Monitoring | 1Il.LA3-4 35131 | A
floors, and material
e SRE, SSR -
ceilings
Loss of
et | ENFLE
6 ’ * 1 MB, SNS, Concrete Soil . Structures Monitoring | 111.A3-5 35131 | A
floors, and Change in
o SRE, SSR -
ceilings material
properties
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Table 3.5.2-8 Aging Management Review Results - Service Water Pipe Tunnel and Valve Rooms
Aging Effect . NUREG-
Row Component/ Intended . . ging =t Aging Management 1801, Table 1
. L1 Material Environment| Requiring Notes
No. Commodity Function Program Volume 2 Item :
Management
: Iltem
Cancretor als, | EN: FLB. Change in | oA
7 ’ ' | MB, SNS, Concrete Soil material Structures Monitoring | [IILA3-7 3.5.1-32
floors, and SRE, SSR roperties 0509
ceilings ’ prop
8 Sumps SNS Concrete Air-indoor None Structures Monitoring | N/A I N/A :)50 1
Loss of
material
. o A
9 Sumps SNS Concrete Raw water Change in Structures Monltorlng II.LA3-10 | 3.5.1-24 0530
material
properties .
Change in A
10 Sumps SNS Concrete Raw water | material Structures Monitoring | 111.A3-7 3.5.1-32 0530
: properties :
11 Sumps SNS Concrete Raw water Loss (?f' Structures Monitoring | I1.A3-9 3.5.1-23 A
material 0530

1 Refer to Table 2.0-1 for intended function descriptions.
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.Aging Management Review Results — Station Blackout Diesel Generator Building

Table 3.5.2-9
Aging Effect NUREG-
Row Component/ Intended . . . . Aging Management 1801, Table 1
. . 1 Material Environment| Requiring Notes
No. Commodity Function Program Volume 2 Item
Management
Item
. Loss of oo
1 Battery Rack SRE Carbon Steel | Air-indoor material Structures Monitoring | 1ILA3-12 | 3.5.1-25 | A
2 | Metal Roof SRE g‘fg;’f‘"'zed Air-indoor | None None IB4-5 | 35158 | C
3 | Metal Roof SRE Galvanized | nir_outdoor | 0SS Of Structures Monitoring | LB4-7 | 35150 | C
Steel material
- - Loss of -
4 Metal Siding SRE Carbon Steel | Air-indoor material Structures Monitoring | IIlLA3-12 | 3.5.1-256 | A
- ' . Loss of o
5 Metal Siding SRE Carbon Steel | Air-outdoor material Structures Monitoring | IIILA3-12 |- 3.5.1-25 | A
Structural Steel:
g | Beams, Columns, | oop Carbon Steel | Air-indoor | L0958 Of Structures Monitoring | IIA3-12 | 35.1-25 | A
Plates, and material
Trusses
: ; . Loss of . :
7 Foundations SRE Concrete Soil material Structures Monitoring | 111.A3-4 3.5.1-31 A
Loss of
. material _
8 Foundations SRE Concrete Soil Change in Structures Monitoring | 111.A3-5 3.5.1-31 A
material
properties
Change in g A
9 Foundations SRE Concrete Soil material Structures Monitoring | 111.A3-7 3.5.1-32 0509
properties
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Table 3.5.2-9

Aging Management Review Results — Station Blackout Diesel Generator Building
' Aging Effect ' NUREG-
Row Component/ Intended . . - Aging Management 1801, Table 1
. s 1 Material Environment| Requiring : Notes
No. Commodity Function .Program Volume 2 Item
Management :
. Iltem
Masonry Block Concrete - . Masonry Wall
10 Walls SRE Biocks Air-indoor | Cracking Inspection IM.A3-11 | 3.5.1-43 | A
Loss of
11 Eadlator_ Skid SRE Concrete Air-outdoor material Structures Monitoring | IlLA3-6 35126 | A
oundation .
' Cracking
Radiator Skid Change in ' A
12 . SRE Concrete Air-outdoor | material Structures Monitoring | [I1LA3-7 | 3.5.1-32
Foundation - . 0509
properties
13 Radlator. Skid SRE Concret'e : Air-outdoor Loss 9f Structures Monitoring III.‘A3-9 35123 | A
Foundation material
Loss of
material ‘
14 | Radiator Skid SRE Concrete Air-outdoor . Structures Monitoring | 11.A3-10 | 3.5.124 | A
Foundation Change in
material
properties
Radiator Skid . Loss of - . - '
15 Foundation SRE Concrete Soil material Structures Monitoring | 111.LA3-4 ,-3'5'1-31 A
Loss of
material
Radiator Skid . _ I
16 Foundation SRE Concrete Soll Change in Structures Monitoring llI.A3-5 3.5.1-31 A
material
properties
- . . Change in
17 | Radiator Skid SRE Concrete Soil material Structures Monitoring | LA3-7 | 35132 | A
Foundation . 0509
: properties
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Table 3.5.2-9

Aging Management Review Results — Station Blackout Diesel Generator Building
' Aging Effect ] NUREG-
Row Component/ Intended . . - Aging Management 1801, Table 1
- . 1 Material |[Environment| Requiring Notes
No. Commodity Function Program Volume 2 Item
Management
item
Reinforced |
18 Concrete: Floors | SRE Concrete Air-indoor None Structures Monitoring { N/A N/A 0501
and ceilings :
19 Sumps SRE Concrete Air-indoor None Structures Monitoring | N/A N/A :)50 1
Loss of
material
. A
20 Sumps SRE Concrete Raw water Change in Structures Monitoring | 111.A3-10 | 3.5.1-24 0530
' material
properties
Change in . A
21 Sumps SRE Concrete Raw water | material Structures Monitoring | HI.A3-7 3.5.1-32 0530
‘ properties
22 Sumps SRE Concrete Raw water Loss of Structures Monitoring | 111.A3-9 3.5.1-23 A
‘ material ) e 0530
Loss of .
g3 | Transformer SRE Concrete Air-outdoor | Material Structures Monitoring | I.A36 | 3.5.1-26 | A
Foundation
Cracking
Transformer Change in A
24 ; SRE Concrete Air-outdoor | material Structures Monitoring | 11I.A3-7 3.5.1-32
Foundation . 0509
properties
Transformer . Loss of .
25 Foundation SRE Concrete Air-outdoor material Structures Monitoring | 111.A3-9 35123 | A
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Table 3.5.2-9 Aging Management Review Results — Station Blackout Diesel Generator Building
' Aging Effect NUREG-
Row Component / Intended . . . Aging Management 1801, Table 1
. . Material Environment| Requiring .| Notes
No. Commodity Function Program Volume 2 Item ,
: Management ‘
Item
Loss of
material _
Transformer . I
26 Foundation SRE Concrete Air-outdoor Change in Structures Monitoring | 111LA3-10 | 3.56.1-24 | A
‘ material
properties
27 Transfor_m er SRE Concrete Soll Loss C.)f Structures Monitoring I|I.A3-4 3.5.1-31 A
Foundation material v _
Loss of
material
Transformer - _ .
28 Foundation SRE Concrete Soil Change in Structures Monitoring | 1lLA3-5 3.5.1-31 A
material
properties
Transformer Change in A-
29 Founsdgtion SRE Concrete 1 Soil material Structures Monitoring | [Il.A3-7 3.5.1-32 | 0509
properties
1 Refer to Table 2.0-1 for intended function descriptions.
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Table 3.5.2-10 . Aging Management Review Results — Turbine Building ’
Aging Effect ' NUREG-
Row Component / Intended . . - Aging Management 1801, Table 1
. .1 Material Environment| Requiring . Notes
No. Commodity Function M Program Volume 2 Item
anagement -
Item :
Metal Roof EN, SNS, Galvanized -
1 Decking SRE Steel Air-indoor None None 111.B4-5 3.5.1-58 | C
2 Metal Siding EN, SNS, Carbon Stee! | Air-indoor Loss (.)f Structures Monitoring | 11LA3-12 | 3.5.1-25 | A
SRE material
3 Metal Siding EN, SNS, Carbon Steel | Air-outdoor Loss (.Jf Strﬁctures Monitoring | 11l.LA3-12 3..5.1-25 A
SRE material
Structural Steel: .
4 Beams, Columns, SNS, SRE | Carbon Steel | Air-indoor Loss (?f Structures Monitoring | 1H.A3-12 | 3.5.1-25 | A
Plates, and A material
Trusses
EN, EXP, » Loss of
5 Foundations FLB, SNS, | Concrete Soil - Structures Monitoring | 111.A3-4 3.5.1-31 A
SRE . material _
Loss of
EN, EXP, | material
6 Foundations FLB, SNS, | Concrete Soil Ch . Structures Monitoring '| [11.LA3-5 3.5.1-31 | A
SRE Change in
material
properties
EN, EXP, Change in A
7 Foundations FLB, SNS, | Concrete Soil material Structures Monitoring | [II.A3-7 3.5.1-32 0509
SRE properties :
Masonry Wall
Masonry Block Concrete o . Inspection A
8 Walls FB, SRE Blocks Air-indoor Cracking M.A3-11 | 3.5.1-43 0517
Fire Protection
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Table 3.5.2-10 ~ Aging Management Review Results — Turbine Building
| Aging Effect NUREG-
Row Component/ Intended . . ging &' | Aging Management 1801, Table 1 y
. L1 Material Environment| . Requiring Notes
No. . Commodity Function M Program Volume 2 Item
anagement :
. Iltem
Reinforced .
i . Structures Monitoring I
9 Concrete: Walls, | EN, FB, Concrete Air-indoor None N/A N/A 0501
floors, and SNS, SRE Fire Protection 0512
ceilings :
10 Sumps SNS Concrete Air-indoor None Structures Monitoring | N/A N/A 2)501
Loss of
material
: _ A
11 Sumps SNS Concrete Raw water Change in Structures Monitoring | 1I1LA3-10 3.5.1-24 1 0530
material ’ '
properties
Change in A
12 Sumps SNS Concrete Raw water | material Structures Monitoring | 11lLA3-7 3.5.1-32 0530
properties
13 | Sumps SNS Concrete Raw water Loss of Structures Monitoring | 111.A3-9 3.5.1-23 A
. material ’ e 0530
14 Turbine Generator SNS Concrete Air-indoor None Structures Monitoring | N/A N/A !
Pedestal ' 0501
1 Refer to Table 2.0-1 for intended function descriptions.
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Table 3.5.2-11 Aging Management Review Results — Water Treatment Building
Aging Effect NUREG-
Row Component/ Intended . . ging =t Aging Management 1801, Table 1
- .1 Material Environment] Requiring Notes
No. Commodity Function : Program Volume 2 Iitem
Management
Item
1 | Metal Roof SRE Galvanized | Airindoor | None None IBa5 | 35158 | C
Decking Steel
- ' - Loss of .
2 Metal Siding SRE Carbon Steel | Air-indoor material Structures Monitoring | 11ILA3-12 | 3.5.1-25 | A
.- . Loss of o
3 Metal Siding SRE Carbon Steel | Air-outdoor material Structures Monitoring | 11LA3-12 | 3.5.1-25 | A
Structural Steel:
4 Beams, Columns, SRE Carbon Steel | Air-indoor Loss 9f Structures Monitoring | 1LA3-12 | 3.5.1-25 | A
Plates, and material
Trusses
S . Loss of I
5 Foundations EXP, SRE | Concrete Soil material Structures Monitoring | 111.A3-4 3.5.1-31 A
Loss of
material
6 Foundations EXP, SRE | Concrete Soil Change in Structures Monitoring | IIl.LA3-5 3.51-31 | A
material
properties
Change in A
7 Foundations EXP, SRE | Concrete Soil material Structures Monitoring | 1l.LA3-7 3.5.1-32 0509
properties
Masonry Wall
Masonry Block Concrete o : . Inspection ) A
8 Walls FB, SRE Blocks Air-indoor Cracking v _ .A3-11 | 3.5.1-43 0517
Fire Protection
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Table 3.5.2-11 Aging Management Review Results — Water Treatment Building
Aging Effect NUREG- -
Row Component / intended : . . g Aging Management 1801, Table 1 N
) S q Material Environment| Requiring Notes
No. Commodity Function Program Volume 2 Item
Management
. Iitem
Reinforced
Concrete: Walls, . I ' |
9 floors, and SRE Concrete Air-indoor None Structures Monitoring | N/A N/A 0501
ceilings
10 Sumps SRE Concrete Air-indoor None Structures Monitoring | N/A N/A :)50 y
Loss of
material )
I A
11 Sumps SRE Concrete Raw water Change in Structures Monitoring | 11LA3-10 | 3.5.1-24 | 0530
material
properties
Change in A
12 Sumps SRE Concrete Raw water | material Structures Monitoring | 111LA3-7 3.5.1-32 0530
" properties
13 | Sumps SRE Concrete Raw water | -08S Of Structures Monitoring | 111A3-9 | 35123 | A
, - material . 0530
1 Refer to Table 2.0-1 for intended function descriptions.
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Table 3.5.2-12

Aging Management Review Results — Yard Structures

: Aging Effect NUREG-
Row Component/ .. | Intended . . . Aging Management 1801, Table 1
. .1 Material Environment Requiring Notes
No. Commodity Function : Program Volume 2 Item
Management .
Item
BWST Pipe Galvanized | | '
1 Trench Cover EN, SNS Steel Air-indoor None None i1.B5-3 3.5.1-58 C
Plates
BWST Pipe . .
2 Trench Cover EN, SNS Galvanized Air-indoor Loss (.)f Boric Acid Corrosion 111.B5-4 3.5.1-55 c
Steel material . 0504
Plates
BWST Pipe .
3 Trench Cover EN, SNS Galvanized Air-outdoor Loss (.)f Structures Monitoring | 111.B4-7 3.5.1-50 C
. Steel material
Plates
BWST Pipe .
Galvanized . Loss of . . . C
4 Trench Cover EN, SNS Steel Air-outdoor material Boric Acid Corrosion 11.B5-4 3.5.1-55 0504
Plates
Cable Trench Galvanized L
5 Cover Plates SRE Steel Air-indoor None None 11.B5-3 3.5.1-58 C
Cable Trench Galvanized . Loss of T '
6 Cover Plates SRE Steel Air-outdoor material Structures Monitoring | 111.B4-7 3.5.1-50 | C
EDG Fuel Oil \
Storage Tank Carbon
7 Hold Down SSR Steel Concrete None None VILJ-21 33196 | C
Restraints
EDG Fuel Qil
Storage Tank Carbon Structural . H
8 Hold Down SSR Steel backfill None Structures Monitoring | N/A N/A 0531
Restraints
Fire Hydrant Hose| Carbon - Loss of .
9 Houses SRE - Steel Air-indoor material Structures Monitoring | 1H.A3-12 | 3.5.1-25 A
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Table 3.5.2-12

Aging Management R_eview Results — Yard Structures

Aging Effect ' NUREG-
Row Component / Intended . . - Aging Management 1801, Table 1
- . . 1 Material Environment Requiring Notes
No. Commodity Function Program Volume 2 Item
Management
Item :

10 | Fire HydrantHose| gpp Carbon Air-outdoor | 0SS Of Structures Monitoring | 111A3-12 | 3.5.1-25 | A
Houses Steel material : . .
Manhole Covers | EN, SNS, Carbon . Loss of L v

11 and Frames SRE Steel Air-outdoor material Struqtures Monitoring | 1ILA3-12 | 3.5.1-25 | A
Metal Roof Galvanized ' Loss of : ' C

12 Decking (Nitrogen| SNS Air-outdoor ; Structures Monitoring | 111.B4-7 3.5.1-50

. P Steel material : 0536
Storage Building)
SBO Component Carbon Loss of ’

13 Support SRE Air-outdoor : ; Structures Monitoring | IIlLA3-12 | 3.5.1-25 | A

Steel material

Structures

SBO Component .

14 Support SRE Galvanized Air-outdoor Loss gf Structures Monitoring | 111.B4-7 35150 | C

Steel material

Structures .

Structural Steel:

Beams, Columns, _

Plates, and Carbon - Loss of -

15 Trusses (BWST SNS Steel Air-indoor material Structures Mgmtormg LA3-12 | 3.5.1-25 | A
trench cover
support)

Structural Steel:
Beams, Columns,
Piates, and Carbon - Loss of . . ) . C

16 Trusses (BWST SNS Steel Air-indoor material Boric Acid Corrosion | 1il.B5-4 3.5.1-55 0504
trench cover
support)
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. Table 3.5.2-12 Aging Management Review Results — Yard Structurés
Aging Effect NUREG-
Row Component / Intended . . - Aging Management 1801, Table 1
. .9 Material Environment Requiring Notes
No. Commodity Function . Program Volume 2 Item
Management
item
Structural Steel:
Beams, Columns, Carbon Loss of
17 Plates, and SRE Air-indoor : Structures Monitoring | LA3-12 | 3.5.1-25 | A
. : Steel material
Trusses (Diesel : :
Qil Pump House)
Structural Steel:
Beams, Columns, Carbon Loss of A
18 Plates, and SNS Air-outdoor X Structures Monitoring | ILA3-12 | 3.5.1-25
. Steel , material 0536
Trusses (Nitrogen
Storage Building)
Structural Steel:
Beams, Columns, o
19 Plates, and SRE Carbon Air-indoor Loss c.)f Structures Monitoring | 111.A3-12 | 3.5.1-25 | A
Steel material .
Trusses (Relay :
House)
Wave Protection .
. Galvanized | Structural Loss of o H
20 D}ke Corr_ugated EN, SNS Steel backfill material Structures Monitoring | N/A N/A 0532
Pipe Casings
Wave Protection Carbon Structural Loss of o H
21 | Dike Piles SNS Steel backfill material Structures Monitoring | N/A N/A 0532
22 BWST Found.ation EN, SSR Concrete Soil LmoaStZr(i); Structures Monitoring | 111.LA3-4 3.5.1-31 | A
Loss of
material
23 BWST Foundation| EN, SSR | Concrete Soil Change in Structures Monitoring | I11.LA3-5 35131 | A
material
properties
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Table 3.5.2-12 Aging Management Review Results — Yard Structures
Aging Effect NUREG-
Row Component/ Intended . . ging =t Aging Management 1801, Table 1
. ) Material | Environment | Requiring Notes
No. Commodity Function M Program Volume 2 Item
anagement
Item
Change in A
24 BWST Foundation| EN, SSR Concrete Soil material Structures Monitoring | 1ILA3-7 3.56.1-32 0509
properties
Loss of
i . material o
25 BWST Foundation| EN, SSR Concrete Air-outdoor Structures Monitoring | 1ILA3-6 35126 | A
Cracking
Change in | A
26 BWST Foundation| EN, SSR Concrete Air-outdoor material Structures Monitoring | HI.A3-7 3.5.1-32 0509
» properties
27 BWST Foundation} EN, SSR Concrete Air-outdoor ;Oastsercigl Structures Monitoring | IH1.A3-9 356123 | A
Loss of
material
28 BWST Foundation| EN, SSR Concrete Air-outdoor Change in Structures Monitoring | HlLA3-10 | 3.5.1-24 | A
material
properties
BWST Pipe EN, SNS, . . |
29 Trench SSR Concrete Air-indoor None Structures Monitoring | N/A N/A 0501
Loss of
30 BWST Pipe EN, SNS, Concrete Air-outdoor material Structures Monitoring | !Il.A3-6 356126 | A
Trench SSR '
Cracking
. Change in
BWST Pipe EN, SNS, . > . A
31 Trench SSR Concrete Air-outdoor materla_l Structures Monitoring | Il.LA3-7 3.5.1-32 0509
properties
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Table 3.5.2-12 Aging Management Review Results — Yard Structures
Aging Effect NUREG-
Row Component / Intended . . ging =1 Aging Management 1801, Table 1
. s 19 Material | Environment | Requiring Notes
No. Commodity Function Program Volume 2 Item
Management
Item
BWST Pipe EN, SNS, . Loss of o
32 Trench SSR Concrete Air-outdoor material Structures Monitoring | [11LA3-9 35123 | A
Loss of
material
BWST Pipe EN, SNS, . . ) ; '
33 Trench SSR Concrete Air-outdoor Change in Structures Monitoring | H.A3-10 | 3.5.1-24 | A
material
properties
BWST Pipe EN, SNS, : Loss of .
34 Trench SSR Concrete Soil material Structures Monitoring | 111.A3-4 35131 | A
Loss of
material
BWST Pipe EN, SNS, . _
35 Trench SSR Concrete Sail Change in Structures Monitoring | [I1LA3-5 35131 | A
material
properties
. Change in
36 $£§;’1Plpe gghSNS’ Concrete Soil material Structures Monitoring | 11l.A3-7 3.5.1-32 6\509
: properties
BWST Pipe l
37 Trench Hatch EN, SSR Concrete Air-indoor None Structures Monitoring | N/A N/A
C 0501
overs
, Loss of
BWST Pipe material
38 Trench Hatch EN, SSR Concrete Air-outdoor Structures Monitoring | 1Il.A3-6 35126 | A
Covers .
Cracking
BWST Pipe Change in A
39 Trench Hatch EN, SSR Concrete Air-outdoor material Structures Monitoring | 11lLA3-7 3.56.1-32 0509
Covers properties
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Table 3.5.2-12 Aging Management Review Results - Yard Structures
Aging Effect NUREG-
Row Component/ Intended . . ging .. Aging Management 1801, Table 1
. s 1 Material Environment Requiring Notes
No. Commodity Function _ M Program Volume 2 Item -
. anagement
Item
BWST Pipe Loss of :
40 Trench Hatch EN, SSR Concrete Air-outdoor S0 Structures Monitoring | 1II.A3-9 35123 | A
Covers material
Loss of
BWST Pipe _ material
41 Trench Hatch EN, SSR Concrete Air-outdoor . Ch . Structures Monitoring | 111.LA3-10 | 3.5.1-24 | A
Covers ange in ' ‘
material
properties
Cable Trench Top . N : |
42 Slabs _ SRE Concrete Air-indoor None Structures Monitoring | N/A N/A 0501
Loss of .
; terial
43 g; %I: Trench Top SRE Concrete Air-outdoor materia Structures Monitoring | 111.A3-6 3.51-26 | A
- Cracking
; Change in
44 Cable Trench Top SRE Concrete Air-outdoor material Structures Monitoring | lI.A3-7 3.5.1-32 A
Slabs - 0509
properties
| Cable Trench Top : . Loss of . -
45 Slabs SRE Concrete Alr-outﬁoor material Structures Monitoring ll.l.A3—9 35123 | A
Loss of
material
Cable Trench Top . .
46 | 5iaps SRE Concrete Air-outdoor Change in Structure§ Monitoring | 11LA3-10 | 3.5.1-24 | A
material
properties
47 Cable Trenches SRE Concrete Air-indoor None Structures Monitoring | N/A N/A 2)50 y
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Table 3.5.2-12 Aging Management Review Results — Yard Structures
' Aging Effect ' : NUREG-
Row Component/ Intended . . . Aging Management 1801, Table 1
. .9 Material Environment Requiring Notes
No. Commodity Function M Program Volume 2 Item
anagement ltem
' . Loss of e
48 Cable Trenches SRE Concrete Soil material Structures Monitoring | I1{.A3-4 3.5.1-31 A
Loss of
material v _
49 Cable Trenches SRE Concrete Soil N Structures Monitoring | 111.A3-5 3.5.1-31 A
Change’in
material
properties
' Change in A
50 Cable Trenches SRE Concrete Soil . material Structures Monitoring | [1I.LA3-7 3.5.1-32 0509
properties
Diesel Oil Pump . Loss of .
51 House Foundation SRE Concrete Soil material Structures Monitoring | 111.A3-4 3.5.1-31 A
Loss of
material
Diesel Oil Pump . o
52 House Foundation SRE Concrete Soil Change in Structures Monitoring { 111.A3-5 3.5.1-31 A
material
properties
. . _ Change in
53 Diesel Oil Pump SRE Concrete Soil material Structures Monitoring | 1II.A3-7 3.5.1-32 A
House Foundation . 0509
properties
Diesel Oil Storage ) Loss of oo
54 Tank Foundation SRE Concrete Soil material Structures Momtpnng H1.A3-4 3.5.1-31 A
Aging Management Review Results Page 3.5-118 August 2010



Davis-Besse Nuclear Power Station
License Renewal Application
’ Technical Information

Table 3.5.2-12

Aging Management Review Results — Yard Structures

Aging Effect NUREG-
Row Component/ Intended . . - Aging Management 1801, Table1 |
. <1 Material | Environment | Requiring Notes
No. Commodity Function M Program Volume 2 | Item
anagement
ltem
Loss of
material
Diesel Oil Storage - L
55 Tank Foundation SRE Concrete Soil Change in Structures M‘omtorlng I1.A3-56 3.5.1’-31 A
) material '
properties
. Change in : .
56 Diesel Qi St°fage SRE Concrete Soil material Structures Monitoring | H.A3-7 3.5.1-32 A
Tank Foundation . 0509
properties
Loss of
57 | Diesel Oil Storage| gpp Concrete | Air-outdoor | Matena Structures Monitoring | I.A3-6 | 3.5.1-26 | A
Tank Foundation ‘
: Cracking
. . : Change in
g | Diesel Oil Storage| g0 Concrete | Air-outdoor | material Structures Monitoring | I.A3-7 | 35132 | A
Tank Foundation . 0509
properties
59 Diesel Oil St°fage SRE Concrete Air-outdoor Loss c.)f Structures Monitoring { {l1.LA3-9 35123 | A
Tank Foundation material ‘
-Loss of
material
Diesel Oil Storage . : oo
60 Tank Foundation SRE Concrete Air-outdoor Change in Structures Monitoring | 11LA3-10 | 3.5.1-24 | A
material
properties
Diesel Oil Storage Loss of .
61 Tank Retaining SRE Concrete Soil - Structures Monitoring | 111.A3-4 3.5.1-31 | A
: material
Area and Dike :
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‘Table 3.5.2-12 Aging Management Review Results — Yard Structures
‘ Aging Effect NUREG-
Row Component/ Intended . . - Aging Management 1801, Table 1
. .1 Material Environment Requiring _ Notes
No. Commodity Function Program Volume 2 ltem
Management
Item
Loss of
| Diesel Oil Storage material .
62 Tank Retaining SRE Concrete Soil . Structures Monitoring | 11i.A3-5 3.5.1-31 | A
. Change in .
Area and Dike -
material
. properties
Diesel Qil Storage Change in A
63 Tank Retaining SRE Concrete Soil material Structures Monitoring | 111LA3-7 3.5.1-32 0509
Area and Dike properties
Loss of
Diesel Qil Storage material
64 Tank Retaining SRE Concrete Air-outdoor Structures Monitoring | 1IlLA3-6 3.5.1-:26 | A
Area and Dike ) '
Cracking
Diesel QOil Storage Change in A
65 Tank Retaining SRE Concrete Air-outdoor material Structures Monitoring | 11.A3-7 3.5.1-32
. o 0509
Area and Dike properties
Diesel Oil Storage Loss of
66 Tank Retaining SRE Concrete Air-outdoor - Structures Monitoring | 11[.LA3-9 35123 | A
) material .
Area and Dike
Loss of
Diesel Oil Storage material
67 Tank Retaining SRE Concrete Air-outdoor . Structures Monitoring | IlLA3-10 | 3.5.1-24 | A
Area and Dike Change in
material
properties
EN, SNS, . Loss of I
68 | Duct Banks SRE. SSR Concrefe Soil material Structures Monitoring | . [11.A3-4 3.5.1-31 | A
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Table 3.5.2-12 Aging Management Review Results — Yard Structures
: ' Aging Effect NUREG- :
Row Component / Intended . . - Aging Management 1801, Table 1
- .1 Material Environment | Requiring Notes
No. Commodity Function M Program Volume 2 Item
anagement Item
Loss of
material
69 Duct Banks EN, SNS, Concrete Soil Structures Monitoring | 111.A3-5 3.5.1-31 | A
: SRE, SSR Change in ’ e :
material
properties
EN. SNS Change in . - _ A
70 Duct Banks : ’ Concrete Sail material Structures Monitoring | 111.A3-7 3.5.1-32
SRE, SSR . _ , 0509
properties : :
EDG Fuel Oil Loss of
terial
71 | Storage Tanks | gop Concrete | Airoutdoor | Morora Structures Monitoring | IILA3-6 | 3.5.1-26 | A
Foundation (tank v
manhole) Cracking
gggg:?aats Change in. ; A
72 . -SSR Concrete Air-outdoor material Structures Monitoring | 1IlLA3-7 3.5.1-32
Foundation (tank i 0509
manhole) properties '
EDG Fuel Oil ‘
.| Storage Tanks ' . Loss of : .
73 Foundation (tank SSR Concrete Air-outdoor material Structures Monitoring | 1llLA3-9 | 3.5.1-23 | A
manhole)
Loss of
EDG Fuel Oil material
74 Storage T anks SSR Concrete Air-outdoor . Structures Monitoring | 111LA3-10 | 3.5.1-24 | A
, Foundation (tank Change in
manhole) material
) properties
EDG Fuel Oil Loss of
75 Storage Tanks SSR Concrete Soil : Structures Monitoring | 111.A3-4 3.5.1-31 | A
. - material
Foundation
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Table 3.5.2-12 Aging Management Review Results — Yard Structures
Aging Effect NUREG-
Row Component / Intended . . \ging =1 Aging Management 1801, Table 1 '
. .1 Material Environment Requiring Notes
No. Commodity Function Program Volume 2 lItem
Management
Item
Loss of
EDG Fuel Oi material o
76 Storage Tanks SSR Concrete Soil . Structures Monitoring | II1.A3-5 35131 | A
. Change in ,
Foundation - ,
material
properties
EDG Fuel Oil : Change in A
77 Storage Tanks SSR Concrete Soil material Structures Monitoring | 11l.A3-7 3.5.1-32 0509
Foundation properties ,
Fire Hydrant Hose Loss of
78 House SRE Concrete Soil - Structures Monitoring | [Il.A3-4 3.5.1-31 A
i material
Foundations
Loss of
Fire Hydrant Hose , material
79 House SRE Concrete Soil . Structures Monitoring | 11l.LA3-5 3.5.1-31 A
: Change in
Foundations -
material
properties
Fire Hydrant Hose Change in A
80 House SRE Concrete | Soil material Structures Monitoring | 1H.A3-7 3.5.1-32 0509
Foundations properties
. Loss of
Fire Hydrant Hose : material
81 House SRE. Concrete Air-outdoor Structures Monitoring | IILA3-6 | 3.5.1-26 | A
Foundations ,
Cracking
Fire Hydrant Hose Change in ~ A
82 House | SRE Concrete Air-outdoor material Structures Monitoring | 1I1.A3-7 3.5.1-32 0509
Foundations properties :
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Table 3.5.2-12

Aging Mana.gement Review Results — Yard Structures

: Aging Effect ' NUREG-
Row Component / Intended : ; - Aging Management 1801, Table 1
. c 1 Material Environment | Requiring . Notes
No. Commodity Function M Program Volume 2 Item ,
anagement Item :
Fire Hydrant Hose Loss of : :
83 House SRE Concrete Air-outdoor ; Structures Monitoring | 11l.A3-9 3.5.1-23 | A
i material
Foundations ’
Loss of
Fire Hydrant Hose material
84 House _ SRE Concrete Air-outdoor Change in Structures Monitoring | HLA3-10 | 3.5.1-24 | A
Foundations -
material
properties
Fire Water Piping . Loss of . ‘
85 | Thrust Blocks SRE Concrete Soil material Structures Monitoring | [Il.LA3-4 3.5.1-31 C
Loss of
: material
Fire Water Piping . I '
86 Thrust Blocks SRE Concrete Soil Change in Structures Monitoring | 111.A3-5 3.5.1-31 Cc
material
properties
. L Change in : :
Fire Water Piping . : . : 3 C
87 Thrust Blocks SRE Concrete Saoil matena] Structures Monitoring | [1I.LA3-7 3.5.1-32 0509
properties _
Loss of .
: - Structures Monitoring
gg | Hire Walls FB,SRE | Concrete | Airoutdoor | Material IA3-6 | 35126 | &
(transformers) . . 0533
: . Fire Protection
Cracking
Fire Walls Change in Structures Monitoring ’ A
89 (transformers) FB, SRE Concrete Air-outdoor material : HI.A3-7 3.5.1-32 | 0509
properties Fire Protection 0533
. . _ Structures Monitoring
90 z'r;en‘é\f’s:'ns,‘ers) FB.SRE | Concrete | Air-outdoor | LO% OF A3 | 35123 | o .
Fire Protection
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Table 3.5.2-12 Aging Management Review Results — Yard Structures
: Aging Effect NUREG-
Row Component / Intended L . ging =t Aging Management 1801, Table 1
- .1 Material Environment Requiring Notes
No. Commodity Function Program Volume 2 item
Management
Item
Loss of _
Fire Wélls material Structures Monitoring . A
91 FB, SRE Concrete Air-outdoor . o LA3-10 | 3.5.1-24 :
.| (transformers) Change in Fire Protection 0633
material
properties
Fire Water Loss of
92 Storage Tank SRE Concrete Soil : Structures Monitoring | 11.A3-4 3.5.1-31 | A
. material
Foundation : .
Loss of
Fire Water | material
93 Storage Tank SRE Concrete Soil Ch . Structures Monitoring | 111.LA3-5 3.5.1-31 | A
. _ ange in
Foundation -
: material
- properties
Fire Water Change in A
94 Storage Tank SRE Concrete Soil material Structures Monitoring | II.LA3-7 3.5.1-32 0509
Foundation properties
. Fire Water hwoastzr(i);
95 Storage Tank SRE Concrete Air-outdoor Structures Monitoring | 111.A3-6 3.5.1-26 | A
Foundation .
Cracking
Fire Water Change in A
96 Storage Tank SRE Concrete Air-outdoor material Structures Monitoring | 111.A3-7 3.5.1-32 0509
Foundation properties
Fire Water Loss of
97 Storage Tank SRE Concrete Air-outdoor ; - Structures Monitoring | 1IlLA3-9 3.5.1-23 | A
: material
Foundation
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Table 3.5.2-12

Aging Management Review Results — Yard Structures

Aging Effect NUREG-
Row Component / Intended - . - Aging Management 1801, Table 1
. .1 Material Environment | Requiring Notes
No. Commodity Function M Program Volume 2 Item
anagement Item
Loss of
Fire Water K material
98 Storage Tank SRE Concrete Air-outdoor . Structures Monitoring { HI.A3-10 | 3.5.1-24 | A
. Change in
Foundation -
material
properties
Manhole Missile _ L I
99 Shields MB, SSR Concrete Air-indoor None Structures Monitoring | N/A N/A 0501
Loss of
100 gﬂaz?dc:e Missile MB, SSR Concrete ~ | Air-outdoor material Structures Monitoring | 111.A3-6 3.51-26 | A
Cracking .
. : Change in
101 Maphole Missile MB, SSR Concrete Air-outdoor material Structures Monitoring | [Il.LA3-7 3.5.1-32 A
Shields . 0509
properties
102 Ma_nhole Missile MB, SSR Concrete Air-outdoor Loss qf Structures Monitoring | 11.A3-9 3.51-23 | A
Shields material
Loss of
material _
Manhole Missile . ) I
103 Shields MB, SSR Concrete Air-outdoor Change in Structures Monitoring | ILA3-10 | 3.5.1-24 | A
' material -
properties
104 | Manholes EN, SNS, Concrete Air-indoor None Structljres Monitoring | N/A N/A !
SRE, SSR . 0501
EN, SNS, - Loss of . :
105 | Manholes SRE, SSR Concrete Soil material Structures Monitoring | 11l.A3-4 3.5.1-31 A
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Table 3.5.2-12

Aging Management Review Results - Yard Structures

Aging Effect NUREG-
Row Component / Intended ‘ . . ging =1 Aging Management 1801, Table 1
. .1 Material Environment Requiring Notes
No. Commodity Function Program Volume 2 Item
Management item
Loss of
material
106 | Manholes EN, SNS, Concrete Soil Struétures Monitofing 1I.LA3-5 3.5.1-31 A
SRE, SSR : Change in ) T
material
properties
. EN. SNS Change in : A
107 | Manholes : ’ Concrete Soil material Structures Monitoring | 1LA3-7 | 3.5.1-32
SRE, SSR . . 0509
properties
Masonry Block Concrete . Masonry Wall :
108 | Walls (Relay SRE Air-indoor Cracking Inspection IN.A3-11 | 356143 | A
Blocks
House)
Nitrogen Storage Loss of
109 | Building SNS Concrete Soil . Structures Monitoring | 111.LA3-4 3.5.1-31 | A
. material
Foundation :
Loss of
Nitrogen Storage material '
110 Bundlng_ SNS Concrete Soil Change in Structures Monitoring | [IlLA3-5 3.5.1-31 A
Foundation -
material
properties
Nitrogen Storage : Change in A
111 Building SNS Concrete Soil material Structures Monitoring | 111.A3-7 3.5.1-32 0509
Foundation properties
_ Nitrogen Storage anoastZrci);l :
112 | Building SNS Concrete Air-outdoor Structures Monitoring | 111.A3-6 35126 | A
Foundation Cracking
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Table 3.5.2-12 - Aging Management Review Results = Yard Structures
. Aging Effect 'NUREG-
Row Component / Intended . . . Aging Management 1801, Table 1
. . 1 Material Environment | Requiring - Notes
No. Commodity Function Program Volume 2 Item
Management v ltem
Nitrogen Storage ~ Change in A
113 | Building SNS Concrete Air-outdoor material Structures Monitoring | 1.A3-7 3.5.1-32. 0509
Foundation properties '
Nitrogen Storage : Loss of
114 | Building SNS Concrete Air-outdoor X Structures Monitoring | [Il.A3-9 3.5.1-23 | A
. , / material
Foundation
Loss of
Nitrogen Storage material :
115 | Building SNS Concrete Air-outdoor . Structures Monitoring | lILA3-10 | 3.5.1-24 | A
. Change in
Foundation -
material
properties
Loss of )
116 Precast Panels SRE Concrete Air-outdoor | material Structures Monitoring | 1IlLA3-6 3.5.1-26 | A
(Relay House)
’ Cracking
Precast Panels Change in A
117 SRE Concrete Air-outdoor material Structures Monitoring | 11I.A3-7 3.5.1-32
(Relay House) - : 0509
properties
Precast Panels . Loss of o
118 (Relay House) SRE Concrefe Air-outdoor material ‘Structures Monitoring | 11l.A3-9 3.5.1-23 | A
' Loss of
material ,
Precast Panels . I
119 (Relay House) SRE Concrete Air-outdoor Change in Structures Monltorlng. ILA3-10 | 3.51-24 | A
material
properties
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Table 3.5.2-12 Aging Management Review Results — Yard Structures
Aging Effect NUREG- ’
Row Component/ Intended . . ging = Aging Management 1801, Table 1
: . .1 Material Environment Requiring Notes
No. Commodity Function Program Volume 2 Item
Management
Item
“Reinforced
Concrete: Walls, |
120 | Floors, and SRE Concrete Air-indoor None Structures Monitoring | N/A N/A 0501
Ceilings (Diesel
Oil Pump House)
Reinforced Loss of
Concrete: Walls, | material ,
121 | Floors, and SRE Concrete Air-outdoor Structures Monitoring. | HI.A3-6 3.5.1-26 | A
Ceilings (Diesel . : .
Oil Pump House) Cracking
Reinforced
Concrete: Walls, Change in _ ‘ A
122 | Floors, and SRE Concrete Air-cutdoor material Structures Monitoring | 11.A3-7 3.5.1-32 0509
Ceilings (Diesel properties
Oil Pump House)
Reinforced v
Concrete: Walls, Loss of
123 Floors, and SRE Concrete Air-outdoor - - Structures Monitoring | 111.A3-9 356123 | A
pt . material
Ceilings (Diesel
Oil Pump House)
. Loss of
Reinforced X
Concrete: Walls, material
124 Floors, and SRE Concrete Air-outdoor . Structures Monitoring | I.LA3-10 | 3.5.1-24 A
o ) Change in
Ceilings (Diesel "
Qil Pump House) material
p properties
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Table 3.5.2-12

Aging Management Review Results — Yard Structures

Aging Effect NUREG-
Row Component / Intended Material Environment. | Reauiri Aging Management 1801, Table 1 Not
No. Commodity Function' M quiring Program. Volume 2 Item otes
: - anagement ,
: Item
Reinforced Loss of :
Concrete: Walls, - terial : A
125 | Floors, and MB, SNS | Concrete | Air-outdoor | Maena Structures Monitoring | IlA36 | 3.5.1-26 | o..0
Ceilings (Nitrogen Crackin '
Storage Building) - 9
Reinforced
Concrete: Walls, .Change in A
126 | Floors, and MB, SNS Concrete Air-outdoor material Structures Monitoring | 11LLA3-7 3.5.1-32 0509
Ceilings (Nitrogen properties :
Storage Building)
Reinforced
Concrete: Walls, Loss of :
127 | Floors, and MB, SNS Concrete Air-outdoor ; Structures Monitoring | 111.A3-9 3.5.1-23 | A
Ceilings (Nitrogen material ’
Storage Building)
Reinforced Loss of
Concrete: Walls, material
128 | Floors, and MB, SNS Concrete Air-outdoor Change in Structures Monitoring | I1LA3-10 | 3.5.1-24 | A
Ceilings (Nitrogen matergi]al
Storage Building) properties
Reinforced .
Concrete: Walls, , |
129 | Floors, and SRE Concrete Air-indoor None Structures Monitoring | N/A N/A - 0501
Ceilings (Relay :
House)
130 Relay House SRE Concrete Soil Loss of Structures Monitoring | 111.LA3-4 3.5.1-31 A
Foundation o material - | o
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Table 3.5.2-12 Aging Management Review Results — Yard Structures
Aging Effect NUREG-
Row Component/ Intended . n ging =i Aging Management 1801, Table 1
. . 1 | . Material Environment Requiring Notes
No. Commodity Function Program Volume 2 Item
Management
Item
Loss of
material
131 | Relay House SRE Concrete | Soil | Structures Monitoring | 1.A35 | 35.1-31 | A
Foundation Change in _
' material
properties”
Relay House Change in A
132 Foundation SRE Concrete Soil material Structures Monitoring | 11I.LA3-7 3.5.1-32 0509
' properties :
. . : I
133 Roof (Diesel Ol SRE Concrete Air-indoor None Structures Monitoring | N/A N/A 0501
Pump House) : 0518
Loss of
134 | Roof(Nitrogen | g ons | Concrete | Air-outdoor | Material Structures Monitoring | 1.A3-6 | 3.5.1-26 | A
Storage Building)
Cracking
Roof (Nitrogen | Changein A
135 ger MB, SNS Concrete Air-outdoor material Structures Monitoring | [HlLA3-7 3.5.1-32
Storage Building) . , 0509
: properties
136 Roof (Nitrogen MB, SNS Concrete Air-outdoor Loss of Structures Monitoring | [11.A3-9 3.51-23 | A
Storage Building) ' material ' "
Loss of
material
Roof (Nitrogen . , o )
137 Storage Building) MB, SNS Concrete Air-outdoor Change in Structures Monitoring | IlLA3-10 | 3.5.1-24 | A
material
properties
Roof (Relay I
138 SRE Concrete Air-indoor None Structures Monitoring | N/A N/A 0501
House)
_ 0518
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Table 3.5.2-12 Aging Managerhent Review Resiuilts - Yard Structures
' Aging Effect . | NUREG-
Row Component/ Intended . . - Aging Management 1801, Table 1
. D 1 Material Environment Requiring . Notes
No. Commodity Function Program Volume 2 Item
: Management Item
SBO Component . Loss of .
139 Foundations SRE Concrete Soil material Structures Monitoring | 111.LA3-4 3.5.1-31 A
.Loss of
. material
SBO Component . o _
140 Foundations SRE Conqrete Soil Change in Structures Monitoring | 111.A3-5 3.5.1-31 | A
material
properties
Change in _ v
141 | SBO Component | gpe Concrete | Soil material Structures Monitoring | .A3-7 | 35.1-32 |
Foundations . - 0509
properties
, Loss of
142 | SBO Component | gpp Concrete | Air-outdoor | Material Structures Monitoring | ILA3-6 | 3.5.1-26 | A
Foundations
Cracking
Change in
143 SBO Co_mponent SRE Concrete Air-outdoor |- material Structures Monitoring | 1l.A3-7 3.5.1-32 A
Foundations : , 0508
properties - :
144 SBO Co_mponent SRE Concrete Air-outdoor Loss (.)f Structures Monitoring | 111.A3-9 3.5.1-23 | A
Foundations material
Loss of
material
145 SBO Cqmponent SRE Concrete Air-outdoor . Structures Monitoring | II1LA3-10 | 3.5.1-24 | A
Foundations - Change in :
material
_properties
146 Sumps (Diesel Ol SRE Concrete Air-indoor None Structures Monitoring | N/A N/A !
Pump House) 0501
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Table 3.5.2-12

. Aging Management Review Results — Yard Structures

‘ Aging Effect NUREG-
Row Component / Intended . . ging =1 Aging Management 1801, Table 1
. .1 Material Environment Requiring Notes
No. Commodity Function Program Volume 2 Item
Management item
Sumps (Diesel Oil Losts c_>fl -
147 | Storage Tank SRE Concrete Air-outdoor maleria Structures Monitoring | 11l.A3-6 3.5.1-26 | A
Retaining Area) c .
racking
Sumps (Diesel Oil ‘r'noastser?;
Pump House and . ‘ A
148 | Diesel Oil Storage} SRE Concrete Raw water ch . Structures Monitoring | 111LA3-10 | 3.5.1-24 0534
Tank Retaining ' ange in :
Area) matena}
properties
Sumps (Diesel Oil
Pump House and Change in , A
149 | Diesel Oil Storage{ SRE Concrete Raw water material Structures Monitoring | 1Il.LA3-7 3.5.1-32 0534
Tank Retaining Co properties
Area)
Sumps (Diesel Gil
Pump House and Loss of A
150 | Diesel Oil Storage| SRE Concrete Raw water ; Structures Monitoring | 111.A3-9 3.5.1-23
. material 0534
Tank Retaining
Area)
Loss of .
151 (Sl\l/IJ;%Soles) SRE Concrete Air-outdoor material Structures Monitoring | 111.A3-6 3.5.1-26 6\535
Cracking
Loss of
material
152 Sumps SRE Concrete Raw water Structures Monitoring | HI.A3-10 | 3.5.1-24 A
(Manholes) Change in . ) - 0534
material
properties -
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Table 3.5.2-12

Aging Management Review Results - Yard Structures

’ Aging Effect NUREG-
" Row Component/ Intended . . - Aging Management 1801, Table 1
. .9 Material Environment | Requiring : Notes
No. Commodity Function Program Volume 2 Item
. Management ltem ,
Sumps . Change in ; A »
163 p SRE Concrete Raw water ‘material Structures Monitoring | III.A3-7 3.5.1-32
(Manholes) . 0534
properties
Sumps _ Loss of I A
154 (Manholes) SRE Concrete Raw water material Structures Monitoring | 111.A3-9 3.5.1-23 0534
155 Sumps (Relay SRE Concrete Air-indoor None Structures Monitoring | N/A N/A I ‘
House) 0501
Loss of
material
Sumps (Relay ‘ , : - AL i A
156 House) SRE Concrete Raw water Change in Structures Monltorlr_]g IH.A3-10 | 3.56.1-24 0534
material
properties
Sumps (Relay Change in ' ' A
157 SRE Concrete Raw water material Structures Monitoring | I.A3-7 3.5.1-32
House) . 0534
properties
Sumps (Relay - Loss of . } ) A
158 House) SRE Concrete Raw water material Structures Monitoring | 111.A3-9 3.5.1 23 0534
Loss of
Sumps material ] A
159 | (Transformer - SRE Concrete Air-outdoor Structures Monitoring | {ll.A3-6 3.5.1-26 0535
Foundations) Cracking
Loss of
material
Sumps o : A
160 gra:g;czirg:;; SRE Concrete Raw water Change in Structures Monitoring | 11LA3-10 | 3.5.1-24 0534
ou material
properties
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Table 3.5.2-12 Aging Management Review Results — Yard Structures
Aging Effect | , ‘ NUREG-
Row Component/ Intended . . ging =t Aging Management 1801, Table 1
. . Material Environment | Requiring Notes
~ No. . Commodity Function M Program Volume 2 Item
_ anagement
Item
Sumps Change in A
161 | (Transformer SRE Concrete Raw water material Structures Monitoring | 111.A3-7 3.5.1-32 0534
Foundations) properties '
Sumps Loss of ’ ' A
162 | (Transformer SRE Concrete Raw water A Structures Monitoring | I11.A3-9 3.5.1-23 |-
. material 0534
Foundations) .
163 Transform er SRE Concrete Soil Loss c_>f Structures Monitoring | 111.A3-4 3.5.1-31 A
Foundations material
Loss of
material
164 Transfor_m er SRE Concrete Soil . Structures Monitoring | 111.A3-5 3.5.1-31 A
Foundations Change in
- material
properties
Transformer - Change in A
165 . SRE Concrete Sail material Structures Monitoring | I11.A3-7 3.5.1-32
Foundations - . . 0509
properties
Loss of »
166 Transfor_m er SRE Concrete Air-outdoor material Structures Monitoring | 111.A3-6 35126 | A
Foundations
Cracking
Transformer Change in A
167 ; SRE Congcrete Air-outdoor material Structures Monitoring | {I1LA3-7 3.5.1-32
Foundations . 0509
properties
Transformer L Loss of o
168 Foundations SRE Concrete Air-outdoor material Structures Monitoring HI.A3-9 3.5.1-:23 | A
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Table 3.5.2-12 Aging Management Review Results — Yard Structures
Aging Effect NUREG-
Row Component / Intended . . - Aging Management | 1801, Table 1
No. Commodit Function’ Material Environment Requiring Proar Vol 2 It Notes
y gram olume em
Management
Item
Loss of
material
169 ;ga:jr:]sdfgtrgﬁg SRE Concrete Air-outdoor Change in Structures Monitoring | H1.A3-10 | 3.5.1-24 | A
material
properties
Wave Protection :
170 | Dikes (including FLB, SNS Earthen Air-outdoor Loss of form | Structures Monitoring | N/A N/A G
riprap) ) :
EDG Fuel Ol EN. MB .
171 | Storage Tanks SSf:{ ' 4 Earthen Air-outdoor Loss of form | Structures Monitoring | N/A N/A G .
Backfill ‘
-1 Refer to Table 2.0-1 for intended function descriptions.
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Table 3.5.2-13 Aging Management Review Results — Bulk Commodities
‘ Agin Effect | ' NUREG-
Row Component/ Intended ; . . ging = Aging Management 1801, Table 1
. .1 Material Environment| Requiring . Notes
No. Commodity Function M Program Volume 2 Item
anagement
: Item
Steel and Other Metals
.B2-10
Anchorage / SNS, SRE, - Loss of . .83-7
1 Embedments SSR Carbon Steel | Air-indoor material Structures Monitoring HI.B4-10 35139 [ A
111.B5-7
1.81.1-14
o n.B1.2-11
Anchorage / SNS, SRE, L Loss of . . . i.B2-11 A
2 Embedments SSR Carbon Steel | Air-indoor material Boric Acid Corrosion I B3-8 3.5.1-55 0504
111.B4-11
i11.B5-8
11.81.1-8
11.B1.2-6
3 Anchorage / SNS, SRE, | Galvanized Air-indoor Loss of Boﬁc Acid Corrosion :::g;-gG 3.5.1-55 A
Embedments SSR Steel _ material : HIIB3- 4 o 0504
111.B4-6
11.B5-4
111.B2-8
Anchorage / SNS, SRE, | Stainless - -11.B3-5 :
4 Embedments SSR Steel Air-indoor None None Il B4-8 3.51-59 | A
11.B5-5
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Table 3.5.2-13 Aging Management Review Results — Bulk Commodities
Aging Effect NUREG-
Row Component/ Intended . . ging =1 - Aging Management 1801, Table 1
. .1 Material Environment] Requiring Notes
No. Commodity Function Program Volume 2 Item
Management .
Item
11.B2-10
Anchorage / SNS, SRE, ; Loss of . 1.83-7
5 Embedments SSR Carbon Steel | Air-outdoor material Structures Monitoring II.B4-10 35139 | A
11.B5-7
. .81.2-11
Anchorage / SNS, SRE Loss of ll.B2-11 A
6 ' ' | Carbon Steel | Air-outdoor ; Boric Acid Corrosion | 111.B3-8 3.5.1-55
Embedments SSR material 1 B4-11 0504
. . 111.B5-8
Anchorage / SNS, SRE, | Galvanized : Loss of S 1.82-7 '
7 Embedments SSR. Steel Air-outdoor material Structures Monitoring Il B4-7 3.5.1-50 | A
.B1.2-6
. 11.B1.3-6
Anchorage / SNS, SRE, | Galvanized - . Loss of . . ) 111.B2-6 A
8 | Embedments SSR Steel Air-outdoor | terial Boric Acid Corrosion | /g3 4 | 3:51-85 | g504
111.B4-6
11.B5-4
Anchorage / SNS, SRE, | Stainless . Loss of . il.82-7
9 Embedments SSR Steel Air-outdoor material Structures Monitoring I1.B4-7 35150 | A
Cable Tray and SNS, SRE, L Loss of - i )
10 Conduit Supports | SSR Carbon Steel | Air-indoor material Structures Monitoring | [11.B2-10 | 3.5.1-39 | A
Cable Tray and SNS, SRE, . Loss of s . A
11 Conduit Supports | SSR Carbon Steel | Air-indoor material Boric Acid Corrosion III.BZf11 3.5.1-55 0504
Cable Tray and’ | SNS, SRE, | Galvanized o Loss of . . . ; ) A
12 Conduit Supports | SSR Steel Air-indoor material Boric Acid Corrosion | 111.B2-6 _ 3.5.1-55 0504
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Table 3.5.2-13 Aging Management Review Results — Bulk Commodities
Aging Effect ' NUREG-
Row Component / Intended I . ging =1 Aging Management 1801, Table 1
. .1 Material Environment, Requiring Notes
No. Commodity Function Program Volume 2 Item
Management
Item .

Cable Tray and SNS, SRE, | Stainless o

13 Conduit Supports | SSR Steel Air-indoor None None 111.B2-8 35159 | A
Cable Tray and SNS, SRE, . Loss of I

14 Conduit Supports | SSR Carbon Steel | Air-outdoor material Structu.res Monitoring | 1I1.B2-10 | 3.5.1-39 | A
Cable Tray and SNS, SRE, . Loss of . . . A

15 Conduit Supports | SSR Carbon Steel | Air-outdoor material Boric Acid Corrosion | [11.B2-11 |- 3.5.1-55 0504
Cable Tray and SNS, SRE, | Galvanized . Loss of .

16 Conduit Supports | SSR Steel Air-outdoor material Structures Monitoring | [11.B2-7 3.51-50 | A
Cable Tray and SNS, SRE, | Galvanized . Loss of . . . A

17 Conduit Supports | SSR Steel Air-outdoor ‘material Boric Acid Corrosion | [11.B2-6 3.5.1-55 0504
Cable Tray and SNS, SRE, | Stainless . Loss of -

18 Conduit Supports | SSR Steel Air-outdoor material Stfuctures Monitoring | 111.B2-7 35150 | A
Cable Trays and | EN, SNS, o Loss of - _

19 Conduits SRE, SSR Carbon Steel | Air-indoor material Structures Monitoring | 111.B2-10 | 3.5.1-39 C
Cable Traysand | EN, SNS, | - Loss of . . . A

20 Conduits SRE, SSR Carbon Steel | Air-indoor material Boric Acid Corr05|0f1 n.B2-11 | 3.5.1-55 0504
Cable Trays and | EN, SNS, Galvanized . Loss of . . . A

21 Conduits SRE. SSR | Steel Air-indoor material Boric Acid Corrosion | 1I1.B2-6 3.5.1-55 0504
Cable Trays and | EN, SNS, Stainless . .

22 Conduits SRE. SSR | Steel Air-indoor None None 11.B3-5 35.1-59 | A
Cable Trays and | EN, SNS, . Loss of : o

23 Conduits SRE, SSR Carbon Steel | Air-outdoor material Structures Monitoring | 111.B2-10 | 3.5.1-39 | C
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Table 3.5.2-13 Aging Management Review Results — Bulk Commodities
Aging Effect NUREG-
Row Component / Intended . . ging =i Aging Management 1801, Table 1
. .1 Material Environmenti Requiring : Notes
No. Commodity Function M Program Volume 2 Item
anagement
: Item .
Cable Trays and | EN, SNS, . Loss of . . . ' A
24 Conduits SRE. SSR Carbon Steel | Air-outdoor material Boric Acid Corrosion | 1l1.B2-11 | 3.5.1-55 0504
Cable Trays and | EN, SNS, Galvanized . Loss of I
25 Conduits SRE, SSR | Steel Air-outdoor material Structures Monitoring | 111.B2-7 35150 | C
\ Cable Trays and | EN, SNS, Galvanized . Loss of . ) o A
26 Conduits SRE. SSR | Steel Air-outdoor material Boric Acid Corrosion | 1I.B2-6 3.5.1-65 0504
Cable Trays and | EN, SNS, Stainless . Loss of - I
27 | conduits SRE. SSR | Steel - Air-outdoor | il Structures Monitoring | 111.B2-7 35150 | A
Cable Trays and | EN, SNS, . . Loss of - ' o .
28 Conduits SRE. SSR Aluminum Air-outdoor material Structures Monitoring | 111.B2-7 35150 | A
Component and .B1.1-13
Piping Supports | gpe ssR | Carbon Steel | Air-ind Loss of ISI Program-IWF ILB1.2-10] 35153 | A
29 (ASME Class 1, 2, , arbon Stee ir-indoor material rogram- |||.B1.'3:10 5.1-
and 3) T
Cormonent | oo | A
30 (ASME Class 1, 2, SRE, SSR | Carbon Steel Air-indoor material Boric Acid Corrosion :::g}g:‘” 3.5.1-55 0504
and 3) T
Component and : .B1.1-8 | A
Piping Supports Galvanized . Loss of o . . P i
31 (ASME Class 1, 2, SRE, SSR Steel Air-indoor material Boric Acid Corrosion :::g] g_g 3.5.1-55 0504
and 3) o
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Table 3.5.2-13 Aging Management Review Results — Bulk Commodities
Aging Effect ‘ NUREG-
Row Component / Intended . . ging =1 Aging Management 1801, Table 1
. .1 Material Environment| Requiring Notes
No. Commodity Function Program Volume 2 Item
Management
item

Component and .

32 | Plping Supports | gpp ggr | Stainless | A indoor | None None WB127 | 35159 | A
(ASME Class 1, 2, ' Steel ‘a4 o

.B1.3-7

and 3)
Component and
Piping Supports . Loss of N i11.81.2-10 )

33 (ASME Class 1, 2, SRE, SSR | Carbon Steel | Air-outdoor material ISI Program-IWF I1.B1.3-10 35153 | A
and 3)
Component and _ _ A
Piping Supports . Loss of . . . 1.81.2-11 )

34 (ASME Class 1, 2, SRE, SSR | Carbon Steel | Air-outdoor material Boric Acid Corrosion 1B1.3-11 3.5.1-55 0504
and 3)
Component and
Piping Supports Galvanized o Loss of - ) 1.B1.2-10 )

35 (ASME Class 1, 2, SRE, SSR Steel Air-outdoor material ISI Program-IWF 11 B1.3-10 3.5.1-53 | A
and 3) .
Component and A
Piping Supports Galvanized . Loss of . . . 111.B1.2-6 ;

36 (ASME Class 1, 2, SRE, SSR Steel Air-outdoor material Boric Acid Corrosion II.B1.3-6 3.5.1-55 0504
and 3)
Damper Framing | SNS, SRE, . Loss of . ‘

37 (in-wall) SSR Carbon Steel Alr-mdoor_ material Strgctures Monitoring .III.BZ-10 3.51-39 | A
Damper Framing | SNS, SRE, | Galvanized o

38 (in-wall) SSR Steel Air-indoor None None 1.B2-5 3.5.1-58 | C
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- Table 3.5.2-13 Aging Ménagement Review Results — Bulk Commodities
Aging Effect NUREG-,
Row Component / Intended . . ging =7 Aging Management 1801, Table 1
. L1 Material Environment| Requiring Notes
No. Commodity Function Program Volume 2 Item
Management
Item
Electrical and .
39 Instrument Panels EN, SNS, Carbon Steel | Air-indoor Loss c.’f Structures Monitoring | 11.B3-7 3.51-39 | C
. SRE, SSR material v
& Enclosures
Electrical and ' c
40 Instrument Panels EN, SNS, Carbon Steel | Air-indoor Loss c_>f Boric Acid Corrosion 11.B3-8 3.5.1-55 v
SRE, SSR material 0504
& Enclosures
Electrical and .
- 41 Instrument Panels EN, SNS, Galvanized Air-indoor Loss c_>f Boric Acid Corrosion 111.B3-4 3.5.1-55 C
SRE, SSR | Steel material 0504
& Enclosures
Electrical and ' . ‘
42 Instrument Panels EN, SNS, Stainless Air-indoor None None 1.B3-5 3.5.1-59 C
SRE, SSR | Steel
& Enclosures
Electrical and
43 | Instrument Panets| EN-SNS. 1 carhon Steel | Air-outdoor | 19SS Of Structures Monitoring | II1.B3-7 | 35139 | C
SRE, SSR . material .
& Enclosures v
Electrical and . :
- C
44 Instrument Panels EN, SNS, Carbon Steel | Air-outdoor Loss C.’f Boric Acid Corrosion 111.B3-8 3.5.1-55 .
SRE, SSR material 0504
& Enclosures
Electrical and : . : . g
EN, SNS, Galvanized . Loss of o
45 Instrument Panels SRE, SSR | Steel Air-outdoor material Structures Monitoring | 111.B2-7 3.5.1-50 | C
& Enclosures
Electrical and .
EN, SNS, Galvanized . Loss of , , Cc
46 Instrument Panels SRE, SSR | Steel Air-outdoor material Boric Acid Corrosion 111.B3-4 3.5.1-55 0504 |
& Enclosures _
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Table 3.5.2-13 Aging Management Review Results — Bulk Commodities
Agin Eﬁect NUREG-
Row Component / Intended Material Environment Ige guirin Aging Management 1801, | Table 1 Notes
No. Commodity Function' M q 9 Program Volume 2 Item
anagement Item
Electrical and . » .
47 Instrument Panels EN, SNS, Stainless Air-outdoor Loss (?f Structures Monitoring | 111.B2-7 3.5.1-50 | C
SRE, SSR | Steel material
& Enclosures
4g | Electical Cable | EN, SRE, | alyminum | Air-indoor | None None IB3-2 | 35458 | C
Bus Ducts SSR :
49 Electrical Cable EN, SRE, Carbon Steel | Air-indoor Loss 9f Structures Monitoring | VI.A-13 3.6.1;9 A
Bus Ducts SSR material
50 Electrical Cable EN, SRE, Aluminum Air-outdoor Loss C.Jf Structures Monitoring | 111.B2-7 3.5.1-50 | A
Bus Ducts SSR : material
51 Electrical Cable EN, SRE, Carbon Steel | Air-outdoor Loss (?f Structures Monitoring | VI.A-13 3.6.1-9 A
Bus Ducts SSR material
Equipment 11.B2-10
SNS, SRE, . Loss of . 11.B3-7
52 Component SSR Carbon Steel | Air-indoor material Structures Monitoring 1 B4-10 35139 | A
Supports ’ lI1.85-7
Equipment .82-11
SNS, SRE, . - Loss of - , . I1.B3-8 A
53 Component SSR Carbon Steel | Air-indoor material Boric Acid Corrosion i B4-11 3.5.1-55 0504
Supports IIl.B5-8 |
Equipment SNS, SRE, | Galvanized Loss of | lines A
54 Component SSR Steel Air-indoor material Boric Acid Corrosion Il B4-6 3.5.1-55 0504
Supports Ill.B5-4
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Table 3.5.2-13 Aging Management Review Results — Bulk Commodities
Aging Effect ' NUREG-
Row Component / Intended . . ging ! Aging Management 1801, Table 1
. . 1 Material Environment| Requiring Notes
No. Commodity Function Program Volume 2 Item
Management
item
. 11.B2-8
Equipment .
55 Component ggg SRE, 2ta|nless Air-indoor None None ll.B3-5 3.5159 | A
Supports teel I1.B4-8
. : I11.B5-5
Equipment 1.B2-10
SNS, SRE, ; Loss of o 1.B3-7
56 ggm%or?sent SSR Carbon Steel | Air-outdoor material Structures Monitoring Il B4-10 3.5.1-39 | A
PP I1l.B5-7
Equipment 1.B2-11
- : A
57 Component ggg SRE, Carbon Steel | Air-outdoor Losts (.Jfl Boric Acid Corrosion - :::33 8 3.5.1-55
Supports materia B4-11 0504
11.B5-8
Equipment . '
SNS, SRE, | Galvanized . Loss of . IM.B2-7
58 Component SSR Steel Air-outdoor material Structures Monitoring 1l B4-7 3.56.1-50 | A
Supports ‘
Equipment | I1.B2-6
SNS, SRE, | Galvanized , Loss of . . o 1.B3-4 A
59 Component SSR Steel Air-outdoor material Boric Acid Corrosmn III.B4-6 3.5.1-65 0504
Supports .
1.B5-4
Equipment ‘ )
SNS, SRE, | Stainless . Loss of . 11.B2-7
60 Component SSR ‘ Steel Air-outdoor material Structures Monitoring I B4-7 3.56.1-50 | A
Supports :
Flood, Pressure, g';,% “gElD Loss of
61 and Specialty SNS. SRE. Carbon Steel | Air-indoor | material Structures Monitoring | [11.B4-10 | 3.5.1-39 | C
Doors
SSR
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Table 3.5.2-13 Aging Management Review Results — Bulk Commodities
' Aging Effect NUREG-
Row Component / intended . . ging = Aging Management 1801, Table 1 '
. ] Material Environment| Requiring v Notes
No. Commodity Function Program Volume 2 Item
Management
Item
FLB, MB
Flood, Pressure ) . .
o * | SPB, SHD, | Galvanized - ,
62 | and Specialty SNS. SRE. | Steel Air-indoor None None [11.B4-5 3.5.1-58 | C
Doors
SSR
Flood, Pressure, g:;% “gEiD Loss of
63 | and Specialty ’ '’ | Carbon Steel | Air-outdoor : Structures Monitoring | 1it.B4-10 | 3.5.1-39 | C
SNS, SRE, material
Doors
SSR
Flood, Pressure (FLB,MB, -
S ’ SPB, SHD, | Galvanized . Loss of o
64 and Specialty SNS. SRE. | Steel Air-outdoor material Structures Monitoring | [11.B4-7 3.5.1-50 C
Doors
SSR
HELB Barriers
(includes pipe
restraints, whip ‘ ,
- restraints, and HELB, PW, N L.oss of o
65 jet/missile - SNS. SSR Carbon Steel | Air-indoor material Structures Monitoring | 111.B5-7 35139 | C
impingement
shields/plate
barriers)
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Table 3.5.2-13

Aging Management Review Results ~ Bulk Commodities

Row
No.

Component/

Commodity

Intended
Function'

Material

Environment

Aging Effect
Requiring
Management

Aging Management
Program

NUREG-
1801,
Volume 2
Item

Table 1
Item

Notes

66

HELB Barriers
(includes pipe
restraints, whip
restraints, and
jet/missile
impingement
shields/plate
barriers)

HELB, PW,
SNS, SSR

Carbon Steel

Air-indoor

Loss of
material

Boric Acid Corrosion

[11.B5-8

3.5.1-55

0504

67

HELB Barriers
(includes pipe
restraints, whip
restraints, and
jet/missile
impingement
shields/plate
barriers)

HELB, PW,
SNS, SSR

Galvanized
Steel

Air-indoor

None

None

[11.B5-3

3.5.1-58

68

HELB Barriers
(includes pipe
restraints, whip
restraints, and
jet/missile
impingement
shields/plate
barriers)

HELB, PW,
SNS, SSR

Galvanized
Steel

Air-outdoor

Loss of

material

Boric Acid Corrosion

111.B5-4

3.5.1-55

0504

69

HVAC Duct
Supports

SNS, SRE,
SSR

Carbon Steel

Air-indoor

Loss of
material

Structures Monitoring

11.B2-10

3.5.1-39
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Table 3.5.2-13 Aging Management Review Results — Bulk Commodities
Aging Effect NUREG-
Row - Component / Intended . . ging ! Aging Management 1801, Table 1
. .1 Material Environment| Requiring Notes
No. Commodity Function M Program Volume 2 Item
anagement
Item

HVAC Duct SNS, SRE, .. Loss of L .. , A

70 Supports SSR Carbon Steel | Air-indoor material Boric Acid Corrosion 111.B2-11 3.5.1-55 0504
HVAC Duct SNS, SRE, | Galvanized . Loss of . . . A

71 Supports SSR Steel Alr-lndoor material Boric Acid Corrosion 11.B2-6 3.5.1-55 0504
HVAC Duct SNS, SRE, | Stainless .

72 Supports SSR Steel Air-indoor None None 111.B2-8 3.5.1-59 | A
Instrument Line SNS, SRE, . Loss of : N :

73 Supports SSR Carbon Steel | Air-indoor material Structures Monitoring | 111.B2-10 | 3.5.1-39 | A
Instrument Line SNS, SRE, . Loss of . . . A

74 Supports SSR Carbon Steel | Air-indoor material Boric Acid Corrosion H.B2-11 3.5.1-55 0504
Instrument Line SNS, SRE, | Galvanized - Loss of . . . ' A

75 Supports SSR Steel | Air-indoor material Borlc Acid Corrosion III.BZ-B 3.5.1-55 0504
Instrument Line SNS, SRE, | Stainless L

76 Supports SSR Steel Air-indoor None None 1.B2-8 3.5.1-59 | A
Instrument Line SNS, SRE, . Loss of o

77 Supports SSR Carbon Steel | Air-outdoor material Structures Monitoring | 1.B2-10 | 3.5.1-39 | A
Instrument Line SNS, SRE, . Loss of . . . A

78 Supports SSR Carbon Steel | Air-outdoor material Boric Acid Corrosion | Ill.B2-11 | 3.5.1-55 0504
Instrument Line’ SNS, SRE, | Galvanized . Loss of o

79 Supports SSR Steel Air-outdoor material Structures Monitoring | 111.B2-7 3.51-50 | A
Instrument Line SNS, SRE, | Galvanized . Loss of . . . A

80 Supports SSR Steel Air-outdoor material Boric Acid Corrosion 11.B2-6 3.5.1-55 0504
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Table 3.5.2-13 Aging Management Review Results — Bulk Commodities
Aging Effect NUREG-
Row Component / Intended . . Aging £ Aging Management 1801, Table 1
. .4 Material Environment| Requiring Notes
No. Commodity Function M Program .| Volume 2 item
anagement
item
Instrument Line SNS, SRE, | Stainless . Loss of o
81 Supports SSR Steel Air-outdoor material- Structures Monitoring III.BZ-.7 3.51-50 | A
Instrument Racks [ SNS, SRE, - Loss of oo
- 82 and Frames SSR Carbon Steel | Air-indoor material Structures Monitoring | 111.B3-7 3.5.1-:39 | C
Instrument Racks | SNS, SRE, ' . Loss of g . . A
83 and Frames SSR Carbon Steel | Air-indoor material Boric Acid Corrosion | 111.B3-8 3.5.1-55 0504
Instrument Racks | SNS, SRE, : | Loss of : -
84 and Frames SSR Carbon Steel | Air-outdoor material . Structures Monitoring | 111.B3-7 35139 | C
85 Missile Barriers MB, SSR Carbon Steel | Air-indoor Ir_noastzr(i)afl Structures Monitoring | 111.B5-7 35139 | C
86 | Missile Barriers | MB, SSR | Carbon Steel | Airindoor | -058 of Boric Acid Corrosion | 111B5-8 | 35155 | C
e ' material T e 0504
87 | Missile Barriers | MB,SSR | SaveM?ed | Ajrindoor | None None ILB5-3 | 35158 | C
. . : Galvanized . Loss of o . C
88 Missile Barriers MB, SSR Steel Air-indoor material Boric Acid Corrosion | (I1.B5-4 3.5.1-55 0504
89 Missile Barriers MB, SSR Carbon Steel | Air-outdoor an%StZr(i);l Structures Monitoring | 111.B5-7 35139 | C
. . Galvanized : Loss of I
90 Missile Barrl_ers MB, SSR Steel Air-outdoor material Structures Monitoring II].BZ-? 35150 | C
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Table 3.5.2-13 - Aging Management Review Results — Bulk Commodities
Aging Effect NUREG-
Row Component/ Intended . . \ging =t Aging Management 1801, Table 1
. . Material Environment;: Requiring Notes
No. Commodity Function Program Volume 2 Item
: . .| Management
Item
Monorails, Hoists
and - Loss of .
91 Miscellaneous SNS Carbon Steel | Air-indoor material Structures Monitoring | 111.B5-7 35139 | A
Cranes '
Penetrations EII_\jB Fglé’B Loss of Structures Monitoring . C
92 (Mechanical and ! ' | Carbon Steel | Air-indoor - I1.B2-10 | 3.5.1-39
. SNS, SRE, material . . 0547
Electrical) Fire Protection
SSR
. SNS, SRE, o Loss of . 11.B2-10
93 Pipe Supports SSR Carbon Steel | Air-indoor material Structures Monitoring Il B4-10 3.5.1-39 | A
' . SNS, SRE, o Loss of - , 1.B2-11 A
94 Pipe Supports SSR Carbon Steel | Air-indoor material Boric Acid Corrospn I1.B4-11 3.5.1-55 0504
, SNS, SRE, | Galvanized o Loss of o : 1.B2-6 A
95 Pipe Supports SSR Steel Air-indoor material Boric Acid Corrqsmn 1. B4-6 3.5.1-55 0504
. SNS, SRE, | Stainless - : i11.B2-8
96 Pipe Supports SSR Steel Air-indoor None None Il .B4-8 35159 | A
. SNS, SRE, . Loss of . [11.B2-10
97 Pipe Supports SSR Carbon Steel | Air-outdoor material Structures Monitoring Il B4-10 35139 | A
. SNS, SRE, | : Loss of . . . [11.B2-11 A
98 Pipe Supports SSR Carbon Steel | Air-outdoor material Boric Acid Corrosion -YRE 3.5.1-55 0504
: SNS, SRE, | Galvanized . Loss of o .B2-7
99 Pipe Supports SSR Steel Air-outdoor material Structures Monitoring Il B4-7 3.561-50 | A
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Table 3.5.2-13 Aging Management Review Results — Bulk Commodities
. NUREG-
Row Component / Intended . . Aging !E_ffect Aging Management 1801, Table 1
. .1 Material Environment| Requiring Notes
No. Commodity Function M Program Volume 2| Item
anagement
Item
. SNS, SRE, | Galvanized | . Loss of o | 1.B2:6 A
100 | Pipe Sgppoﬁs SSR Steel Air-outdoor material Boric Acid Corrosion 11.B4-6 3.5.1-55 0504
. SNS, SRE, | Stainless . Loss of I 1H.B2-7
101 | Pipe Supports SSR Steel Air-outdoor |- material Structure§ Monltorlng I.B4-7 3.5.1-50 | A
, Structures Monitoring
. SNS, SRE, | Stainless Treated Loss of . J
102 | Pipe Supports SSR Steel water material PWR Water Il.B1.1-11) 3.5.1-49 0545
Chemistry :
Stairs, Ladders, .
103 | Platforms, and SNS, SRE | Aluminum Air<indoor | None Nohe [1i.B5-2 3.5.1-58 | C
Gratings .
Stairs, Ladders, , Loss of C
104 | Platforms, and SNS, SRE | Aluminum Air-indoor - Boric Acid Corrosion | 111.B5-4 3.5.1-55
; material 0504
Gratings :
Stairs, Ladders, .
105 | Platforms, and FLB, SNS, Carbon Steel | Air-indoor Loss (.)f Structures Monitoring | 111.B5-7 -3.5.1-39 C
. SRE material 0548
Gratings
Stairs, Ladders, ' C.
106 | Platforms, and FLB, SNS, Carbon Steel | Air-indoor Loss c_>f Boric Acid Corrosion | 111.B5-8 3.5.1-55 | 0504
. SRE material
Gratings 0548
Stairs, Ladders, : _
107 | Platorms, and | SNS, SRE | gav@2ed | Ajrindoor *| None None .B5-3 | 35.1-58 | C
Gratings
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Table 3.5.2-13 Aging Management Review Results — Bulk Commodities
Aging Effect NUREG-
Row Component / Intended Material Environment lge guirin Aging Management 1801, - Table 1 Notes
No. Commodity Function' quiring Program Volume 2 | Item
Management
. Item
Stairs, Ladders, Galvanized L of . c
108 | Platforms, and SNS, SRE | ¢ Air-indoor | ~958 ¢ Boric Acid Corrosion | II.B5-4 | 3.5.1-55
- | Gratings _ teel material 0504
Stairs, Ladders, Loss of
109 | Piatforms, and SNS, SRE | Aluminum Air-outdoor S5 C | Structures Monitoring | 111.B4-7 35150 | C
Gratings mate”a
Stairs, Ladders, Loss of c
110 |- Platforms, and SNS, SRE | Aluminum Air-outdoor | 255 € Boric Acid Corrosion | Il.B5-4 | 3.5.1-55
Gratings material 0504
Stairs, Ladders, . L ¢
111 | Platforms, and SNS, SRE | Carbon Steel | Air-outdoor moizr‘i’a" Structures Monitoring | 1I.B5-7 | 35139 | C
Gratings a
Stairs, Ladders, ' Loss of . C
112 | Platforms, and SNS, SRE | Carbon Steel | Air-outdoor 0SS C | Boric Acid Corrosion 111.B5-8 3.5.1-55
Gratings materia 0504
Stairs, Ladders, Galvanized Loss of
113 | Platforms, and SNS, SRE Steel Air-outdoor moasterial Structures Monitoring | [11.B2-7 3.51-50 | C
Gratings
Stairs, Ladders, Galvanized Loss of. ' C
114 | Platforms, and SNS, SRE : Air-outdoor Ss ¢ Boric Acid Corrosion | 111.B5-4 3.5.1-55
Gratings Steel material ‘ 0504
Tube Track SNS, SRE, ' . Loss of : . -
115 Supports SSR Carbon Steel | Air-indoor material Structures Momtormg .B2-10 | 3.5.1-39 | A
Tube Track SNS, SRE, . Loss of L C A
116 Supports . SSR Carbon Steel | Air-indoor material Boric Acid Corrosion .82-11 3.5.1-55 0504
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Table 3.5.2-13 Aging Management Review Results — Bulk Commodities
- Aging Effect ' ' 'NUREG-
Row Component / Intended . . ging =7 Aging Management 1801, Table 1
: s Material Environment| Requiring Notes
No. Commodity Function M Program Volume 2 Item
anagement .
_ Item
Tube Track SNS, SRE, | Galvanized - ,
117 Supports SSR Steel Air-indoor None None 11.B5-3 35158 | A
Tube Track SNS, SRE, | Galvanized . Loss of : . . A
118 Supports SSR Steel A|r-|ndo.or material Boric Acid Corrosion | 111.B2-6 3.5.1-65 0504
" Tube Track SNS, SRE, . Loss of .
119 Supports 'SSR Carbon Steel | Air-outdoor material Structures Monitoring | 111.B2-10 | 3.5.1-39 | A
Tube Track SNS, SRE, . Loss of C o . A
120 Supports SSR Carbon Steel | Air-outdoor material Boric Acid Corrosion n.e2-11 | 3.5.1-55 0504
Tube Track SNS, SRE, | Galvanized . Loss of o
‘ 121 Supports SSR Steel Air-outdoor material Structures Monitoring | 111.B2-7 3.5.1-50 | A
| Tube Track SNS, SRE, | Galvanized . Loss of o . A
122 Supports SSR Steel Air-outdoor material Boric Apld Corrosion | 111.B2-6 3.5.1-65 0504
SNS, SRE, . Loss of _ Lo
123 | Tube Tracks SSR Carbon Steel | Air-indoor material Structures Monitoring | 111.B2-10 | 35139 | C
) SNS, SRE, . Loss of . . .
124' | Tube Tracks SSR Carbpn Steel | Air-indoor material . Boric Acid Corrosion | 1ll.B2-11 || 3.5.1-65 | C
- SNS, SRE, ; Loss of .
125 | Tube Tracks SSR Carbon Steel | Air-outdoor material Structures Monitoring | 111.B2-10 | 3.5.1-39 | C
SNS, SRE, . Loss of . . . c
126 | Tube Tracks SSR Carbon Steel Alr-outdoor. material Boric Acid Corrosion | 11.B2-11 | 3.5.1-55 0504
127 | Ventsand SNS, SRE. | Ajuminum | Air-indoor | None None I.B2-4 | 35.1-58 | C
Louvers SSR
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Table 3.5.2-13 Aging Management Review Results — Bulk Commodities
Aging Effect ' NUREG-
Row Component/ Intended . . ging =1 Aging Management 1801, Table 1
. .1 Material Environment] Requiring Notes
No. Commodity Function Program Volume 2 Item
: Management
Item

128 Vents and SNS, SRE, Carbon Steel | Air-indoor Loss (.)f Structures Monitoring | 1i1.B2-10 | 3.5.1-39 | C

Louvers SSR material
129 | Ventsand SNS, SRE, | Galvanized | airingoor | None - None 825 | 35.1-58 | C

Louvers SSR Steel
130 | Ventsand SNS, SRE, | Stainless Air-indoor | None None 1.B2-8 | 35159 | C

Louvers SSR Steel

Vents and SNS, SRE, . . Loss of I
131 | Louvers SSR Aluminum Air-outdoor material Structures Monltorlng in.B2-7 | 35150 | C
132 | Vents and SNS, SRE. | carbon Steel | Air-outdoor | LS8 Of Structures Monitoring | 11.B2-10 | 35.1-39 | C

Louvers SSR material .

Vents and SNS, SRE, | Galvanized . Loss of . _
133 Louvers SSR Steel Air-outdoor material Structures Monitoring | 111.B2-7 35150 | C

Vents and SNS, SRE, | Stainless . Loss of W '
134 Louvers SSR Steel Air-outdoor material Structures Monitoring | [11.B2-7 3.51-50 | C
135 | Vibration Isolators{ SNS, SRE | Carbon Steel | Air-indoor h]ftser‘l’; Structures Monitoring | 1I.B2-10 | 3.5.1-39 | A"

Threaded Fasteners
{1.82-10
SNS, SRE, - Loss of Lo | HEB3-7 |
136 | Anchor Bolts SSR Carbon Steel | Air-indoor material Structures Monitoring 11 B4-10 3.5.1-39 | A
i1.85-7
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Table 3.5.2-13 Aging Management Review Results — Bulk Commodities
‘ Aging Effect NUREG-
Row Component / Intended - . ging =t Aging Management 1801, Table 1
. e Material Environment| Requiring : Notes
No. Commodity Function M Program Volume 2 ltem
anagement
= Item
: n.B2-11
SNS, SRE, i Loss of . . . [1.B3-8 A
137 | Anchor Bolts SSR Carbon Steel | Air-indoor material Boric Acid Corrosion I B4-11 3.5.1-55_ 0504
I1.B5-8
_ . _ : C
SNS, SRE, - . . . :
138 | Anchor Bolts SSR Carbon Steel | Air-indoor Cracking Bolting integrity M.81.1-3 | 3.5.1-51 05637
: : 0544
11.B2-6
| SNS, SRE, | Galvanized - Loss of At A : 11.B3-4 A
139 | Anchor Bolts SSR Steel Air-indoor material Bor!c Acid Corrosion | Il B4-6 3.5.1-55 1 0504
11.B5-4
SNS, SRE, | Stainl ' ' : N
140 | Anchor Bolts o ORE, | Stainiess Air-indoor | Cracking Bolting Integrity 1.B1.1-3 | 3.5.1-51 | 0537
SSR Steel )
. 0544
11.B2-10
SNS, SRE, . Loss of o 11.B3-7
141 | Anchor Bolts SSR Carbon Steel | Air-outdoor material Structures Monitoring Il B4-10 3.51-39 | A
I.B5-7
‘ {.82-11
SNS, SRE, . Loss of . . . 1.B3-8 A
142 | Anchor Bolts SSR Carbon Steel | Air-outdoor material Boric Acid -Corr03|on 11.B4-11 3.5.1-55 0504
. 11.B5-8 -
SNS, SRE, | Galvanized : Loss of C o B2-7
143 | Anchor Bolts SSR Steel Air-outdoor material Structurgs Monitoring I.B4-7 3.51-50 | A
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Table 3.5.2-13 Aging Management Review Results — Bulk Commodities
Aging Effect NUREG-
Row Component/ Intended . . ging =i Aging Management 1801, Table 1
. .1 Material Environment| Requiring Notes
No. Commodity Function . Program Volume 2 Item
Management
Item
l.B2-6
SNS, SRE, | Galvanized . » Loss of o , 111.83-4 A
144 | Anchor Bolts SSR Steel Air-outdoor material Boric Acid Corrosion Il B4-6 3.5.1-65 0504
I.B5-4
SNS, SRE, | Stainless . Loss of L 11.B2-7
145 | Anchor Bolts SSR Steel Air-outdoor material Structures Monitoring I B4-7 3.5.1-50 | A
SNS, SRE, | Stainl c
146 | Anchor Boits ’ ' aness Air-outdoor | Cracking Bolting Integrity n.B1.1-3 | 3.5.1-51 0537
SSR Steel .
' 0544
Anchor Bolts o
: Structures Monitoring | 111.B1.1-13
147 | (ASMECIasS 1.2 sre, SSR | Carbon Steel | Airindoor | LO%® O . I.B1.2-10 3.5.1-53 | A
° 2Uppo ISI Program-IWF I1.B1.3-10
Bolting) .
Anchor Bolts
(ASME Class 1, 2, o Loss of oA . .B1.1-14 ] A
148 and 3 Supports SRE, SSR | Carbon Steel | Air-indoor material Boric Acid Corrosion I B1.2-11 3.5.1-55 0504
Bolting)
, Anchor Bolts . 7
149 | (ASMEClass 1,2 ope ssR | Carbon Steel | Air-indoor | Cracking Bolting Integrity NB1.1-3 | 35151 | A
and 3 Supports
Bolting) '
Anchor Bolts
(ASME Class 1, 2, Galvanized . ‘Loss of . . . 1.81.1-8 A
150 and 3 Supports SRE, SSR Steel Air-indoor material Boric Acid Corrosion I B1.2-6 3.5.1-565 0504
Bolting)
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Table 3.5.2-13 Aging Management Review Results — Bulk Commodities
Aging Effect NUREG-
Row Component / Intended . . ging =1 Aging Management 1801, Table 1
. .1 Material Environment| Requiring Notes
No. Commodity Function Program Volume 2 Iltem
. Management ltem .
Anchor Bolts
151 | ASMEClass 1,2) gpp ggr | Stainless 1 aiindoor | None None I1.B1.1-9 | 35.1-59 | A
and 3 Supports Steel
Bolting)
?Ané:'r\\/loEr CB;?;SSS 12 Loss of Structures Monitoring | || B1 2.10
152 "'l SRE, SSR | Carbon Steel | Air-outdoor X 35183 | A
and 3 Supports material ISI Program-IWF i11.B1.3-10
Bolting)
Anchor Bolts _—
(ASME Class 1, 2, Galvanized | . Loss of Structures Monitoring | ) g1.2-10
153 SRE, SSR Air-outdoor - 35153 | A
and 3 Supports Steel material S| Proaram-IWE 111.B1.3-10 '
Bolting) g ;
. Blowout Panel
154 | Release PR, SSR Aluminum Air-indoor None Structures Monitoring | 111.B4-4 35158 | C
Fasteners .
Biowout Panel Loss of A
165 | Release PR, SSR Aluminum Air-indoor . Boric Acid Corrosion | 11.B5-4 3.5.1-55
material 0504
Fasteners .
_ [11.B2-10
Expansion SNS, SRE, - Loss of .. NB3-7 _
156 Anchors SSR Carbon Steel | Air-indoor material Structures Monitoring I1.B4-10 3.5.1-39 | A
11.B5-7
1.B2-11
Expansion SNS, SRE, y Loss of . . 111.B3-8 = | A
167 Anchors SSR Carbon Steel | Air-indoor material Boric Acid Corrosion 111411 3.5.1-55 0504
' 111.B5-8
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Table 3.5.2-13 Aging Management Review Results — Bulk Commodities
| Aging Effect NUREG- |
Row Component/ Intended . . ging £l Aging Management 1801, Table 1
. .1 Material Environment| Requiring Notes
No. Commodity Function : Program Volume 2 Item
, Management
_ Item
Expansion SNS, SRE, i .. . . . C
158 Anchors SSR Carbon Steel | Air-indoor Cracking Bolting Integrity .B1.1-3 | 3.5.1-51 0544
. 1.B2-5
Expansion SNS, SRE, | Galvanized . 111.B3-3
159 Anchors SSR Steel Air-indoor None None Il B4-5 35158 | A
[11.B5-3
11.B2-6
Expansion SNS, SRE, | Galvanized - Loss of o . 11.83-4 A
160 Anchors SSR Steel Air-indoor material Boric Acid Corrosion Il B4-6 3.5.1-55 0504
: l11.B5-4
11.B2-8
Expansion SNS, SRE, | Stainless L ’ 11.B3-5
161 Anchors SSR Steel Air-indoor None None Il B4-8 35159 | A
[11.B5-5
Expansion SNS, SRE, | Stainless . p . . C
162 Anchors SSR Steel Air-indoor Cracking Bolting Integrity | 11.81.1-3 | 3.5.1-51 0544
[11.B2-10
Expansion SNS, SRE, . Loss of o .B3-7
163 Anchors SSR Carbon Steel | Air-outdoor material Structures Monitoring 1l B4-10 35139 | A
111.B5-7
[1.B2-11
Expansion SNS, SRE, . Loss of o . 111.83-8 A
164 Anchors SSR Carbon Steel | Air-outdoor material Boric Acid Corrosion 11 B4-11 3.5.1-65 0504
' 11.B5-8
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Table 3.5.2-13 Aging Management Review Results — Bulk Commodities
‘ Aging Effect NUREG-
Row Component / Intended . . ging = Aging Management 1801, Table 1
. .1 Material Environment] Requiring Notes
No. Commodity Function M Program Volume 2 Item
: anagement
item
Expansion SNS, SRE, | Galvanized . Loss of . 1.B2-7
165 Anchors SSR Steel Air-outdoor material Structures Monltorlng I B4-7 3.5.1_-50 A
) 111.B2-6
Expansion SNS, SRE, { Galvanized . Loss of . : . 11.B3-4 A
166 Anchors SSR Steel Air-outdoor material Boric Acid Corrosion Il B4-6 3.5.1-55 0504
I11.B5-4 .
Concrete
I
: _167 Equipment Pads ggg SRE, Concrete Air-indoor None Structures Monitoring | N/A 0501
Loss of
SNS. SRE . material o )
168 | Equipment Pads SSR, ' | Concrete Air-outdoor Structures Monitoring | 111.A3-6 35126 | A
'Cracking ) ' »
SNS, SRE Change in .' A
169 | Equipment Pads ' " | Concrete Air-outdoor | material Structures Monitoring | 11.A3-7 3.56.1-32
SSR . ] : 0509
properties :
: 1 SNS, SRE, . Loss of ' Lo
170 | Equipment Pads SSR Concrete Air-outdoor material Structures Monitoring | 11.A3-9 3.5.1-23 | A
Loss of
material
171 | Equipment Pads SNS, SRE, Concrete Air-outdoor Structures Monitorin LA3-10 | 3.5.1-24 | A
quie SSR Change in g a
material ’
properties
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Table 3.5.2-13 Aging Management Review Results — Bulk Commodities
- Aging Effect ' NUREG-
Row Component / Intended . . : ging =i Aging Management 1801, Table 1
v . _ c 1 Material Environment] Requiring . Notes
No. Commodity Function M Program Volume 2 Item
anagement
Item
SNS. SRE Change in - A
172 | Equipment Pads ’ '’ | Concrete Soil material Structures Monitoring | 11I.LA3-7 3.5.1-32
SSR : v 0509
properties
I
173 | Flood Curbs FLB, SNS Concrete Air-indoor None Structures Monitoring | N/A N/A 0501
EN, FB, .
FLB, MB, \ _ Structures Monitoring I
174 | paiches &Hateh | spg SHD, | Concrete | Airindoor | None N/A N/A 0501
9 SNS, SRE, : Fire Protection 0547
SSR :
EN, FB, : I
FLB, MB, Loss (')fl Structures Monitoring A
175 | paiches & Halch | spg, SHD, | Concrete | Air-outdoor | ™" .A3-6 | 3.5.1-26
ug SNS, SRE, Crackin Fire Protection 0547
SSR 9
EN, FB, I
FLB, MB, Change in Structures Monitoring A
176 | Halches &Halch | spg SHD, | Conorete Air-outdoor | material A3-7 | 35132 | 0509
9 SNS, SRE, properties Fire Protection 0547
SSR .
A Structures Monitori
FLB, MB, v ructures Monitoring .
177 | haiches & Halch | spg, SHD, | Concrete Air-outdoor | L0%8 Of IA3-9 | 351-23 | A
9 SNS, SRE, : ’ Fire Protection 0547
SSR
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‘Table 3.5.2-13 Aging Manageme'nt Review Results — Bulk Commodities
- : Aging Effect N NUREG-
Row Component / Intended Material Environmentl Requirin Aging Management 1801, Table 1 Not
No. Commodity Function' ' Mang emegnt - Program Volume 2 Item tes
9 item
EN #B Loss of _
> ME material Structures Monitoring
Hatches & Hatch | -5 MB, A
178 Plugs SPB, SHD, | Concrete Air-outdoor Change in I.LA3-10 | 3.5.1-24
9 SNS, SRE, 9 | Fire Protection 0547
SSR materl_a_
properties
. ) . | .
179 | Support Pedestals ggg SRE, Concrete Air-indoor None Structures Monitoring | N/A N/A 0501
. Loss of
' SNS. SRE ' material ‘
180 | Support Pedestals SSR‘ ' | Concrete Air-outdoor | - Structures Monitoring | 111.A3-6 3.5.1-26 | A
Cracking
SNS 'SRE Changein | A
181 | Support Pedestals SSR’ '’ | Concrete Air-outdoor | material Structures Monitoring | IlLA3-7 3.5.1-32 0509
properties '
182 | Support Pedestals ggg SRE, Concrete . Air-outdoor Ir-nzstser(i);l Structures Monitoring | 111.A3-9 35123 | A
Loss of
- material
183 | Support Pedestals SNS, SRE, Concrete Air-outdoor Structures Monitoring HI.A3-‘iO 3.5.1-24 | A
SSR Change in _
material
properties
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Table 3.5.2-13 Aging Management Review Results — Bulk Commodities
. : Aging Effect NUREG-
Row Component / intended . . ging =hec! Aging Management 1801, Table 1
. L1 Material Environment], Requiring : Notes

No. Commodity Function _ Program Volume 2 item .

Management

Item
SNS. SRE Change in A
184 | Support Pedestals ' | Concrete Soil material Structures Monitoring | 11l.A3-7 3.5.1-32

SSR Co : 0509

properties g

Elastomers
Cracking
C
Compressible EXP, FLB, . ) o )

185 Joints and Seals | SNS. SSR Elastomer Air-indoor | Change in Structures Monitoring | ILA6-12 | 3.5.1-44 | 0538
material 0539
properties :

Cracking
. : C
Compressible | EXP, FLB, o . I N 3 -

186 Joints and Seals -| SNS. SSR Elastomer Air-outdoor Change in Structures Monitoring | ILA6-12 | 3.5.1-44 | 0538
material 0540
properties
Cracking

EXP, FLB, ’ c

187 | Expansion Boots | SNS, SRE, | Elastomer Air-outdoor | Change in Structures Monitoring | HI.LAG-12 | 3.5.1-44 | 0538

SSR material : 0540
properties
EXP, FLB, J

188 | Expansion Boots | SNS, SRE, | Elastomer Soil None Structures Monitoring | N/A N/A -

SSR 0543
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Table 3.5.2-13 Aging Management Review Results — Bulk Commodities
- » Aging Effect ; NUREG- |
Row Component / Intended . . ging =i Aging Management 1801, Table 1
. .1 Material Environment| Requiring Notes
No. Commodity Function M Program Volume 2 Item )
anagement
Item
Cracking
. . : C
189 | Flexible Conduit | EN, SNS, 1 £ gtomer | Air-indoor | changein | Structures Monitoring | 1.A6-12 | 3.5.1-44 | 0538
Fittings SRE, SSR . g . .
material 0539
properties
Cracking
v ) _ C
190 | Flexible Conduit | EN, SNS, | giagtomer | Air-outdoor | changein | Structures Monitoring | 111.A6-12 | 3.5.1-44 | 0538
Fittings SRE, SSR g
material 0540
properties
‘ Cracking
. EN, FLB, Elastomer / v C
191 | Roof Membrane | SNS, SRE, | Built-up Air-outdoor | Change in Structures Monitoring | IILA6-12 | 3.5.1-44 | 0538
SSR Roofing material ' 0540
properties
' Waterproofing FLB, SNS, . o J
192 Membrane SSR Elastomer Soil None Structures Monitoring | N/A N/A 0543
_ Air-indoor
(within v J
193 | Waterstops FLB, SNS, Elastomer walls, floors,| None Structures Monitoring | N/A N/A
SSR or _ 0543
foundations) '
o J
194 | Waterstops Qé% SNS, Elastomer Soil None Structures Monitoring | N/A N/A 0543
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Table 3.5.2-13 Aging Management Review Results — Bulk Commodities
Aging Effect NUREG-
Row Component/ Intended . . ging =1 Aging Management 1801, Table 1
. .1 Material Environment| Requiring Notes
No. Commodity Function M Program Volume 2 Item
. anagement
Item
Fire Barriers
Fire Protection VII.G-3 3.3.1-63 | B
. FB, SNS, - Loss of 0541
195 | Fire Doors SRE, SSR Carbon Steel | Air-indoor material | 0546
Structures Monitoring | 111.B4-10 | 3.5.1-39 | C
Fire Protection N/A N/A |
FB, SNS Galvanized 0501
i , , alvanize -
196 | Fire Doors SRE, SSR | Steel Air-indoor None
Structures Monitoring | N/A N/A |
0501
Fire Protection VIL.G-4 33163 | B
. FB, SNS, . ' Loss of 0541
197 | Fire Doors SRE, SSR Carpon Steel | Air-outdoor material 0546
“Structures Monitoring | 111.LB4-10 | 3.5.1-39 | C
Fire Protection ViI.G-4 33163 | B
. FB, SNS, Galvanized . Loss of 0541
198 | Fire Doors SRE. SSR | Steel Air-outdoor material 0546
Structures Monitoring | 111.B4-7 | 3.5.1-50 | C
: FB, FLB, Silicone Cracking/ B
199 | Fire Stops SPB, SNS, Air-indoor Delamination/| Fire Protection VIL.G-1 3.3.1-61 0541
Elastomer . .
SRE, SSR Separation . 0542
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Table 3.5.2-13 Aging Management Review Results — Bulk Commodities
Agin Efféct NUREG- '
Row Component / Intended . . ging =i Aging Management 1801, Table 1
. N’ Material Environment| Requiring Notes
No. Commodity Function Program Volume 2 Item
Management .
. Item
FB,FLB, | o oo Cracking/ - | B
200 | Fire Stops SPB, SNS, Elastomer Air-outdoor | Delamination/| Fire Protection VII.G-1 3.3.1-61 0541
SRE, SSR | Separation 0542
FB, FLB, Silicone Change in B
201 Fire Stops SPB, SNS, Air-indoor material Fire Protection VIIL.G-1 3.3.1-61 | 0541
Elastomer : :
SRE, SSR properties 0542
Loss of
SNS Isolatek material
202 | Fireproofing FB, SNS, | Mandoseal/ | Air-indoor Fire Protection N/A N/A J
" SRE, SSR
' Monokote Cracking/
Delamination
Loss of
FB, SNS C ic fiber/| material
. . , eramic fiber. _ . .
203 | Fire Wraps SRE, SSR | 3M Interam Air-indoor Fire Protection N/A N/A J
Cracking/
Delamination
Miscellaneous Materials
Containment .
204 | Penetration SNS Fiberglass Air-indoor | None None N/A N/A J
Insulation
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Table 3.5.2-13 Agihg Management Review Results — Bulk Commodities
Aging Effect NUREG-
Row Component / Intended o . ging ! Aging Management 1801, Table 1
o e 1 Material . [Environment| Requiring Notes
No. Commodity Function : M Program Volume 2 Item
v anagement
Item
Piping and i1.B2-6
Mechanical Aluminum I Loss of ) . . 11.B3-4 J
205 Equipment SNS jacketing Air-indoor material Boric Acid Corrosion I B4-6 3.5.1-55 0504
Insulation I1.B5-4 .
Piping and
206 | Mechanical SNS Calcium Air-indoor | None None N/A N/A J
Equipment Silicate ‘
-Insulation
Piping and
207 Mec_hamcal SNS Fiberglass Air-indoor None None N/A N/A J
Equipment
Insulation
o) | e )
208 : SNS Steel Mirror Air-indoor None None N/A N/A J
Equipment ) .
: insulation :
insulation
Piping and
209 Mec_hanlcal SNS Alumlr_mm Air-outdoor Loss (?f Structures 'Monitoring lll.B2-7 3.5.1-50 | J
Equipment jacketing material 1.B4-7
Insulation ' .
Piping and 111.B2-6
Mechanical Aluminum . Loss of Coa . 11.83-4 J
210 Equipment SNS jacketing Aw-outc’oor material Boric Acid Corrosion Il B4-6 3.5.1-55 0504
Insulation 111.B5-4
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Table 3.5.2-13 Aging Management Review Results — Bulk Commodities
Aging Effect NUREG-
Row Component / intended M . L ging = Aging Management 1801, Table 1 .
No Commodit F tion’ aterial Environment; Requiring p ‘ Vol 2 It Notes
. y unction M rogram olume em
anagement .
. ltem
Piping and
211 '\E";igi;‘é‘;?' SNS galotum Air-outdoor | None None N/A J
Insulation "
Piping and
212 gg&’;‘;‘;‘fn"t" SNS Fiberglass | Air-outdoor | None None N/A J
Insulation
Piping and . -
. Stainless
213 :\_:Aejihi?éﬁl SNS Steel Mirror Air-outdoor ;oastz:i);l Structures Monitoring :::Si:; 3.5.1-50 | J
InZuIZtion insulation o
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Generic Notes:

Consistent with NUREG 1801 item for component, material, environment, and aging effect. AMP is consistent with NUREG-1801

A1 AMP.

B Consistent with NUREG-1801 item for component, material, environment, and aging effect. AMP takes some exceptions to
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.

D Component is different, but consistent with NUREG- 1801 item for material, environment, and aging effect. AMP takes some
exceptions to NUREG-1801 AMP.

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

F Material not in NUREG-1801 for this component.

G - | Environment not in NUREG-1801 for this component and material.

H Aging effect not in NUREG-1801 for this component, material and environment combination.

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.
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Plant-Specific Notes:

0501

No applicable aging effects have been identified for the component type. However the identified AMP or AMPs will be used to confirm
the absence of significant aging effects for the period of extended operation.

0502

The containment emergency sump recirculation valve enclosures and bellows are extensions of the containment pressure boundary
and provide an essentially leak tight barrier. They are locally leak tested similar to containment penetration bellows that serve as
containment pressure boundaries.

0503

The containment normal sump is assumed to have a raw water environment for license renewal evaluation because system leakages
can be from various sources and may contain contaminants. It is assumed that the waste liquid collected in the stainless steel lined
sump can be aggressive. Therefore, loss of material is an aging effect requiring management for the sump. The material and
environment combination is not evaluated in NUREG-1801 civil chapters [l or Ili. '

0504

Aging mechanism applies to the areas that contain borated systems.

0505

Elastomeric seals, gaskets, or o-rings are sub-parts of the host component and their leak tightness is monitored by the 10 CFR Part 50,
Appendix J Program. Plant Technical Specifications ensure that access airlocks maintain leak tightness in the closed position.

0506

- Neutron shielding material is: used for radiation shielding only and is not relied upon  as a structural element. Neutron shielding material

is enclosed within steel covering. Therefore, neutron shielding material does not reqmre aging effects evaluation. Aging effects
evaluation is performed on the outer steel panels.

0507

The process line penetrations are of welded steel construction without gaskets, or sealing compounds. Electrical penetration assembly
internal o-rings are sub-components of each electrical penetration and are included in this commodlty group. Insulation for hot
penetrations is addressed in bulk commodities.

0508

The refueling canal has experienced leakage through the refueling canal liner. The repair of the refueling canal leakage is processed
by the Corrective Action Program. The identified AMP will be used to confirm the absence of significant aging effects for the period of
extended operation.

0509

The NUREG-1801 item for leaching of calcium hydroxide does not list exposed to soil, air-indoor or air-outdoor environments. Water
leakages through concrete (above and below grade) have been observed at the plant from operating experience. The environment is
considered a match since the degradation initiation mechanism is the same. The identified AMP is used to manage aging effects for

‘the period of extended operation.

0510

Lead is used for radiation shielding only and is not relied upon as a structural element. Lead shielding material is enclosed within steel
covering. Therefore, lead does not require aging effects evaluation. Aging effects evaluation is performed on the outer steel covering.
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Plant-Specific Notes:

0511

In addition to aging management by the Structures Monitoring Program, the Shield Building concrete is also managed by the 10 CFR
Part 50, Appendix J Program’s Containment Vessel and Shield Building Visual Inspection.

0512

Concrete walls, floors, and ceilings with a fire barrier (FB) intended function receive additional inspection as part of the Fire Protection
Program.

0513

The TLAAs excluding the Containment Vessel from fatigue analysis per Sectlon N415-1 of the ASME Code will remain valid through
the period of extended operation (See Section 4.6.1).

0514

The effects of fatigue on the intended functions of the Permanent Reactor Cavity Seal Plate seal membrane will be managed for the
period of extended operation by the Fatigue Monitoring Program.

0515

Lead is used for radiation shielding only and is not relied upon as a structural element. Lead is protected within steel panels, masonry
walls, or concrete plugs. As such, aging management is performed on the covering material. Radiation shielding panels have lead
bricks or lead panels protected with steel plates. Lead bricks are sandwiched within reinforced masonry walls. Temporary lead
blankets are hung on steel supports. Lead plates are installed between concrete hatch plugs. Lead shot, covered with steel panels, is
used to fill trenches containing radioactive piping.

0516

The PWR Water Chemistry Program manages loss of material due to crevice and pitting corrosion. Cracking due to SCC is not
applicable. Spent fuel pool water level monitoring is per Technical Specifications. The Leak Chase Monitoring Program detects
leakage from the leak chase channels.

0517

Masonry Walls are inspected by the Masonry Wall Inspection implemented as part of the Structures Monitoring Program. Masonry
walls with a fire barrier (FB) intended function receive additional inspection as part of the Fire Protection Program.

0518

The roof has built-up roofing.  Therefore, the environment for this concrete roof slab is air-indoor for the underside of the slab. The roof
membrane is evaluated and addressed in bulk commodities.

0519

The Auxiliary Building sump is assumed to have a raw water environment for license renewal evaluation because system leakages can
be from various sources and may contain contaminants. It is assumed that the waste liquid collected in the sump can be aggressive.
Therefore, loss of material and change in material properties are aging effects requiring management for the sump. The NUREG-1801
items for aggressive chemical attack, corrosion of embedded steel and steel reinforcement, and leaching of calcium hydroxide do not
list a raw water environment. The environment is considered a match since the degradation initiation mechanism is the same. The
identified AMP is used to manage aging effects for the period of extended operation.

0520

The listed AMP is a plant-specific program for this item. Davis-Besse plant-specific AMR concluded Boral® does not require aging
management for the period of extended operation for its neutron absorbing function. However, because of recent industry experience,
a new Boral® Monitoring Program will be instituted at Davis-Besse for the period of extended operation. Aging management for loss of
material of its aluminum constituent is required.
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Plant-Specific Notes:

0521

The Leak Chase Monitoring Program detects leakage from the leak chase channels during normal operation and refueling.

05622

Davis-Besse is not committed to Regulatory Guide 1.127, Inspection of Water Control Structures Associated with Nuclear Power
Plants, Revision 1. However, the Water Control Structures Inspection as implemented by the Structures Monitoring Program will be
enhanced to include applicable inspection elements delineated in Regulatory Guide 1.127, Revision 1 per NUREG-1801 Chapter
XI.87.

0523

The NUREG-1801 item for freeze-thaw does not list exposed to raw water environment. Freeze-thaw can be possible near the water
line. This environment is both exposed to air-outdoor and exposed to raw water; therefore environment is considered a match. The
identified AMP is_used to manage aging effects for the period of extended operation.

0524

The NUREG-1801 item for corrosion of embedded steel and steel reinforcement does not list exposed to soil environment. Concrete
components below grade are exposed to an aggressive groundwater environment. The environment is considered a match sirnce the

' degradation initiation mechanism is the same. The identified AMP is used to manage aging effects for the period of extended

operation.

0525

The NUREG-1801 item for aggressive chemicals does not list exposed to air-outdoor environment. Concrete components in an air-
outdoor environment are exposed to an aggressive rainwater environment. Their external surfaces may be wetted for a period of time
due to moderate precipitation and snowfall. The environment is considered a match since the degradation initiation mechanism is the
same. The identified AMP is used to manage aging effects for the period of extended operation.

0526

The service water discharge pipe sleeve and the buried portion of the Service Water Discharge Structure do not contain steel
reinforcement therefore the corrosion of embedded steel and steel reinforcement aging mechanism is not applicable. The Service
Water Discharge Structure end-wall, slab, and spiliway do contain steel reinforcement and are exposed to air-outdoor on the top sides,
soil on the bottom sides. The corrosion of embedded steel and steel reinforcement aging mechanism is applicable.

0527

The Intake Structure sump is assumed to have a raw water environment for license renewal evaluation because system leakages can
be from various sources and may contain contaminants. It is assumed that the waste liquid collected in the sump can be aggressive.

Therefore, loss of material and change in material properties due to aggressive chemicals are aging effects requiring management for
the sump. The identified AMP is used to manage aging effects for the period of extended operation.

0528

Rock anchors provide rock stability in the vicinity of sheet piling anchors. Rock anchors are grouted into bedrock. The Structural Tools
does not list a concrete or grouted environment for steel components. Steel embedded in concrete does not require aging
management. This conclusion is consistent with NUREG-1801 item VII.J-21 and the Mechanical Tools.

0529

The Intake Structure gantry crane is located in an air-outdoor environment. The NUREG-1801 item for crane VII.B-3 only fisted an air-
indoor (uncontrolied) environment. The identified AMP is used to manage aging effects for the period of extended operation.
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Plant-Specific Notes:

05630

Building sumps are assumed to have a raw water environment for license renewal evaluation because system leakages can be from
various sources and may contain contaminants. It is assumed that the waste liquid collected in the sump can be aggressive.
Therefore, loss of material and change in material properties are aging effects requiring management for the sump. The NUREG-1801
items for aggressive chemical, corrosion of embedded stee! and steel reinforcement, and leaching of calcium hydroxide do not lista .
raw water environment. The environment is considered a match since the degradation initiation mechanism is the same. The
identified AMP is used to manage aging effects for the period of extended operation.

0531

NUREG-1801 does not list a structural backfill environment for steel components. No aging effects requiring management were
identified for the EDG Fuel Oil Storage Tank hold down wire rope in a structural backfill environment. However, the identified AMP will
be used to confirm the absence of significant aging effects for the period of extended operation. The structural backfill is above grade
and the elevation location of the wire rope is above the site’s groundwater elevation.

0532

The Wave Protection Dike corrugated pipe casings and Wave Protection Dike piles buried in the wave protection dikes can be exposed
to groundwater since the corrugated pipe casings are located below site groundwater elevation. Since these buried steel components
can be in direct contact with groundwater, a raw water environment is conservatively used for aging evaluation.

0533

Walls with a fire barrier (FB) intended function receive additional inspection as part of the Fire Protection Program.

0534

Structure sumps are assumed to.have a raw water environment for license renewal evaluation because system leakages can be from
various sources and may contain contaminants. It is assumed that the waste liquid collected in the sump can be aggressive.
Therefore, loss of material and change in material properties are aging effects requiring management for the sump. The NUREG-1801
items for aggressive chemical attack, corrosion of embedded steel and steel reinforcement, and leaching of calcium hydroxide do not
list a raw water environment. The environment is considered a match since the degradation initiation mechanism is the same. The
identified AMP is used to manage aging effects for the period of extended operation.

0535

Structure sumps are assumed to have a raw water environment for license renewal evaluation because system leakages can be from
various sources and may contain contaminants. Loss of material and cracking due to freeze-thaw: are aging effects requiring
management for concrete components exposed to raw water because Yard Structure sumps are located within outdoor structures. This
is conservative since the transformer sumps and manhole sumps are located below grade elevation.

0536

The north and west sides of the Nitrogen Storage Building do not have reinforced concrete walls. Instead, they have a chain link fence.
Therefore an air-outdoor environment was assigned inside the building.

0537

Applicable to low-alloy high strength bolts with yield strength (Sy) greater than 150 ksi, Low-alloy Quenched and Tempered (LAQT),
and high-nickel managing steel bolting with high tensile stresses in a corrosive environment.
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0538 | The NUREG-1801 item lists loss of sealing as an aging effect for elastomer. Loss of sealing is not considered as an aging effect but
rather as a consequence of elastomer degradation. This effect may be caused by cracking or change in material properties for
elastomeric material. Note C is used since the NUREG-1801 item is intended for Group 6 — water-control structures’ components; the
line item covers all in-scope structures.

0539 | lonizing radiation is an applicable aging mechanism for elastomers inside Containment and portions of the Auxiliary Building where the
* | radiation exceeds the threshold. The ionizing radiation mechanism does not apply to elastomers located in mild radiation areas.

0540 | Cracking and change in material properties due to ultra-violet radiation and ozone are applicable aging effects for rubber only.

0541 | The Fire Protection Program does not contain any exceptions which are applicable to structural components.

0542:| The NUREG-1801 item lists aging effects as increased hardness, shrinkage, and loss of strength. The applicable aging effects

.| identified are cracking/ delamination and change in material properties. The aging effect is a match since increased hardness,
shrinkage and loss of strength are consequences of a change in material properties. Gamma irradiation mechanism does not apply to

- elastomeric fire stops located in mild radiation areas.

0543 | No applicable aging effects have been identified for the component type. However, Davis-Besse operating experience indicates
groundwater in-leakage. Therefore, elastomer seals below grade and waterstops require aging management when accessible.

0544 | Aging effect applies to expansion anchors because of the use of moly-sulfide based lubricant. Aging effect applies to non-Class 1
anchor bolts because of Davis-Besse operating experience with boric acid wastage which is a corrosive environment.

0545 | Components are the stainless steel supports in the spent fuel pool which are not within the scope of lSI-lWF. The identified AMPs will
be used to manage the aging effects for the period of extended operation.

0546 | The aging mechanism loss of material due to wear is not an aging effect for fire doors since wear of the hardware, appurtenances and
closure mechanisms is a consequence of frequent or rough usage. The aging mechanism loss of material due to general corrosion
was not specified in the corresponding NUREG-1801 item as an aging effect requiring management. Generic Note “A” was used to
align to the NUREG-1801 item since the material, environment, aging effect, and program (MEAP) match. The identified AMP will be
used to manage loss of material due to general corrosion and will confirm the absence of significant wear of fire doors for the period of
extended operation. The Fire Protection Program inspects for excessive wear of latches, strike plates, hinges, sills, and closing
devices, and proper clearances (gaps) between the door, frame, and threshold.

0547 | Components with a fire barrier (FB) intended function receive additional inspection as part of the Fire Protection Program.

0548 | There are sections of checkered plate flooring installed over the heater bay grating in the Turbine Building at elevation 603’-0". This
flooring is installed to protect the auxiliary feedwater pumps from flooding. g
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Plant-Specific Notes:

0549

Porcelain window wall panels are an architectural feature that serve a shelter intended function for the Condensate Storage Tank
room. A review of the site-specific operating experience and industry operating experience has not identified any aging effects that can

affect or challenge the intended function provided by porcelain window wall panels.
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- 3.6 AGING MANAGEMENT OF ELECTRICAL AND INSTRUMENTATION
AND CONTROL SYSTEMS

3.6.1 INTRODUCTION

Section 3.6 provides the results of the aging management reviews (AMRs) for those
components and commaodities identified in Section 2.5, Scoping and Screening Results
— Electrical and Instrumentation and Control Systems, subject to AMR. The
components and commodity groups subject to AMR are:

- o Non-Environmentally Qualified Insulated Cables and Connections
(Section 2.5.5.1)

e Switchyard Bus and Connections (Section 2.5.5.2)
e Transmission Conductors and Connections (Section 2.5.5.3)
e High-Voltage Insulators (Section 2.5.5.4)

Table 3.6.1, Summary of Aging - Management Programs for Electrical and I1&C
Components Evaluated in Chapter VI of NUREG-1801, provides the summary of the
programs evaluated in NUREG-1801 that are applicable to component and commodity
groups in this section. Text addressing summary items requiring further evaluation is
provided in Section 3.6.2.2. '

3.6.2 RESULTS

The following table summarizes the results of the AMR for the components and
commodity groups in the Electrical and Instrumentation and Control Systems area:

Table 3.6.2-1  Aging Management Review Results - Electrical Component
- Commodity Groups

3.6.2.1 Materials, E‘nvironment.s, Aging Effects Requiring Management, and
Aging Management Programs

The materials from which specific components and commodity groups are fabricated,
the environments to which they are exposed, the aging effects requiring management,
and the aging management programs (AMPs) used to manage these aging effects are
provided for each component and commodity group in the following sections.
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3.6.2.1.1 Non-Environmentally Qualified Insulated Cables and Connections
The Non- Enwronmentally Qualified Insulated Cables and Connections commodlty group
is subdivided for AMR into the following categories:

 Non-Environmentally Qualified Insulated Cables and Connections

¢ Non-Environmentally Qualified Electrical and I1&C Penetration Assemblies
(electrical insulation)

¢ Non-Environmentally Qualified Sensitive, High-Voltage, Low-Level Signal
- Instrument Cables and Connections

e Non-Environmentally Qualified Medium-Voltage Power Cables

.« Cable Connections (Metallic Parts)

Materials

The materials of construction for the Non- Envnronmentally Qualified Insulated Cables
and Connections are:

e Various metals

e Various organic polymers

Environments v ‘
The Non-Environmentally Qualified Insulated Cables and Connections are exposed to

the following environments:
¢ Adverse localized environments
¢ Air —indoor uncontrolled
e Air — outdoor
e Air with borated water leakage
~ Aging Effects Requiring Management

The aging effects requiring management for the Non-Environmentally Qualified Cables
and Connections exposed to adverse localized environments are the following:

¢ |ncreased connection resistance

¢ Reduced insulation resistance
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Aging Management Programs
The following aging management programs manage the aging effects for the
Non-Environmentally Qualified Cables and Connections components:
- o Electrical Cables and Connections Not Subject to 10 CFR 50.49 Environmental
Qualification Requirements

e Electrical Cables and Connections Not Subject to 10 CFR 50.49 Environmental
Qualification Requirements Used in Instrumentation Circuits Program

. _ Electrical Cable Connections Not Subject to 10 CFR 50.49 Enwronmental
Qualification Requirements Inspection

¢ Inaccessible Medium-Voltage Cables Not Subject to 10 CFR 50.49
Environmental Qualification Requirements Program

¢ Boric Acid Corrosion Program (for the metallic cable connections exposed to air
with borated water leakage)

3.6.2.1.2 Switchyard Bus and Connections

The Switchyard Bus and Connections commodlty group is evaluated for aging
management as follows:

Materials : _
The materials of construction for the Switchyard Bus and Connections are:

e Aluminum
e Galvanized steel

e Stainless steel

Environments

The Switchyard Bus and Connections are exposed to the following environment:
¢ Air - outdoor

Aging Effects Requiring Management

There are no aging effects identified as requiring management for the Switchyard Bus
and Connections components (See Section 3.6.2.2.3).

Aging Management Programs

There are no aging effects identified as requiring management; therefore, no aging
management programs are required for the Switchyard Bus and Connections
components. :
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3.6.2.1.3 Transmission Conductors and Connections

The Transmission Conductors and Connections commodity group is evaluated for aging
management as follows:

Materials
Transmission conductors are aluminum conductor aluminum reinforced (ACAR). The
materials of construction for the Transmission Conductor and Connection components
are. -

e Aluminum

¢ Galvanized steel

e Stainless steel

Environments _
The Transmission Conductor and Connection components are exposed to the following
environment: ‘

e Air - outdoor

Aging Effects Requiring Management

There are no aging effects identified as requiring management for the Transmission
Conductor and Connection components (See Section 3.6.2.2.3).

Aging Mahagement Programs

There are no aging effects identified as requiring management; therefore, no aging
management programs are required for the Transmission Conductors and Connections
components.

3.6.2.1.4 High-Voltage Insulators

The High-Voltage Insulators commodity group is evaluated for aging management as
follows:

Materials
The materials of construction for the High-Voltage Insulators are:
e Cement
o Galvanized metal

¢ Malleable iron

e Porcelain
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Environmehfs .
.The High-Voltage Insulators are exposed to the following environment:

e Air - outdoor

Aging Effects Requiring Management

There are no aging effects identified as requiring management for the High-Voltage
Insulator components (See Section 3.6.2.2.2 and Section 3.6.2.2.3).

Aging Management Programs

There are no aging effects identified as requiring management; therefore, no aging
management programs are required for the High-Voltage Insulator components.

3.6.2.2 Aging Management Review Results for Which Further Evaluation is
Recommended by NUREG-1801

For the electrical and instrumentation and control (I&C) components, the items that
require further evaluation are addressed in the following sections.

3.6.2.21 Electrical Equipment Subject to Environmental Qualification

Environmental qualification (EQ) is a time-limited aging analysis as defined in
10 CFR 54.3. Time-limited aging analyses are required to be evaluated in accordance
with 10 CFR 54.21(c)(1). The evaluation of the environmental quallflcatlon time-limited
aging analysis is addressed separately in Section 4

3.6.2.2.2 Degradation of Insulator Quality due to Presence of Any Salt
Deposits and Surface Contamination, and Loss of Material due to
Mechanical Wear

Degradation of insulator quality due to presence of any salt deposits and surface
contamination could occur in high voltage insulators.

The high-voltage insulators evaluated for license renewal at Davis-Besse include those
used to support and insulate high-voltage electrical components (i.e., transmission
conductors and connections, and switchyard bus). The in-scope power pathway
involves the transmission conductors and connections associated with Startup
Transformers 01 and 02, and the in-scope transmission conductors and connections
located in the 345-kV switchyard adjacent to the plant.

Various airborne contaminants such as dust and industrial effluents can contaminate
the insulator surfaces. The rural location of Davis-Besse on the shore of Lake Erie
provides for minimal contamination from industrial effluents, and the city of Toledo is
more than 20 miles away. The regular rainfall at the site is sufficient to wash the
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insulators. There have been no incidents of insulator contamination causing flashover
or other insulator failures at Davis-Besse.

~ Loss of material due to mechanical wear is an aging effect for certain strain insulators if -
they are subject to significant movement. Such movement of the insulators can be
caused by wind blowing the supported transmission conductor, causing it to sway from
side to side. If this swinging motion occurs frequently enough, it could cause wear on
the metallic contact points of the insulator string and between an insulator and the
supporting hardware. Although this aging mechanism is possible, industry experience
has shown that transmission conductors do not normally swing uniess subjected to a
substantial wind, and they stop swinging shortly after the wind subsides. Wind loading
_ that can result in conductor sway is considered in the transmission system design. In
addition, the sections of transmission conductor that are within the license renewal
evaluation boundary at Davis-Besse are relatively short (from Startup Transformers 01
and 02 into the plant switchyard in lengths of about 200 feet, and then in increments of
about 70 feet within the switchyard itself). Therefore, loss of material due to mechanical
wear is not an aging effect requiring management for the high voltage insulators at
Davis-Besse. -

3.6.2.2.3 Loss of Material due to Wind Induced Abrasion and Fatigue, Ldss of
‘Conductor Strength due to Corrosion, and Increased Resistance of
Connection due to Oxidation or Loss of Pre-Load

At Davis-Besse, there are relatively short lengths of switchyard bus in scope for license
renewal, located in the plant switchyard. This bus is fabricated of 4-inch and 5-inch
aluminum tube. The switchyard bus is connected to flexible connections that do not
normally vibrate and are supported by insulators and ultimately by static structural
components such as concrete footings and structural steel.

The aluminum bus will form a thin surface layer of oxidation but the conductor
properties are not degraded by this thin surface oxidation layer. The galvanized and
aluminum bolted connections are exposed to the same service conditions (in the plant
switchyard) and do not experience any aging effects, except for minor oxidation of the
exterior surfaces, which does not impact their ability to perform their intended function.

For the transmission conductors and connections and the switchyard bus and
connections, subject to aging management review, there are no aging effects identified
that require aging management.

Wind-induced abrasion and fatigue are not aging effects applicable to the in-scope
transmission conductors. Industry experience has shown that transmission conductors
do not normally swing unless subjected to substantial winds and they stop swinging
after a short period once the wind subsides. Because the transmission conductors are
not normally moving, the loss of material due to wind-induced abrasion and fatigue is
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not an aging effect requiring management. In addition, wind loading that can result in
conductor sway is considered in the transmission system design.

Loss of conductor strength due to corrosion of the transmission conductor is not
identified as an aging effect due to the ample design margin and a minimal corrosion
process at Davis-Besse. Connection resistance is not identified as a stressor based on
the use of good bolting practices and review of the site operating experience.

In the industry, transmission conductors are generally aluminum conductor steel
reinforced (ACSR). The transmission conductor at Davis-Besse is ACAR.

Aluminum is more corrosion-resistant than steel. Aluminum quickly forms an oxide
layer which protects the material underneath and this layer will re-form if -damaged (in
the absence of environmental stress). Aluminum is lighter than steel and provides a
much higher strength-to-weight ratio. The ACAR conductor therefore is more resistant
to corrosion and to loss of conductor strength than the ACSR conductor.

Corrosion in ACSR conductors is a very slow-acting mechanism and the corrosion rates
depend on the air quality, which is affected by suspended particles chemistry, sulfur
dioxide concentration in the air, precipitation, fog, air chemistry, and general
meteorological conditions. For ACSR conductors, degradation begins as a loss of zinc
from the galvanized steel core wires. Air quality in rural areas generally contains low
concentrations of suspended particles and-sulfur dioxide, which keeps the corrosion
rate to a minimum. Davis-Besse is located in a rural area with no other |ndustr|es in the
immediate area.

As described in the EPRI Electrical Handbook, testing performed by Ontario
Hydroelectric showed a 30% loss of composite conductor strength of an 80-year-old
ACSR conductor due to corrosion. The Ontario Hydroelectric test report is available
from the Institute of Electrical and Electronic Engineers (IEEE). The report.is
documented in two parts, which present the test methods and results on both field and
laboratory tests on samples of ACSR conductors from Ontario Hydroelectric’s older
transmission lines. The field testing involved detection of steel core galvanizing loss via
the use of an overhead line conductor corrosion detector. The laboratory tests involved
examination of fatigue, tensile strength, torsional ductility, and electrical performance.
~ The report also addressed metallurgical data and analysis of potential environmental
contributors.

The Davis-Besse transmission conductors for the 345-kV offsite power recovery path
are 1024.5° MCM ACAR, Type T-2614, Bare Cable, 24/13, overhead transmission
conductors. The Ontario Hydroelectric test did not include this specific conductor type,
but these types are bounded because of the conductor size, configuration, and support
strand material. The Ontario Hydroelectric example discussed in the EPRI Electrical
Handbook uses a 4/0 ACSR conductor while the Davis-Besse ACAR conductor has 13
aluminum-alloyed conductors wrapped by a 24-strand aluminum wire (24/13). The
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rated strength of the ACAR configuration is 23,100 Ibs. The Davis-Besse conductors
have aluminum reinforcing strands, so the Ontario Hydroelectric ACSR transmission
conductors would bound the corrosion evaluation for the ACAR conductors at
Davis-Besse. The aluminum conductors in the Ontario Hydroelectric test showed very
little evidence of corrosion.

The National Electrical Safety Code (NESC) requires that tension on installed
conductors be a maximum of 60% of the ultimate conductor strength. The NESC also
sets the maximum tension to which a conductor must be designed to withstand under
heavy load conditions, which includes the consideration of ice, wind, and temperature. .
The NESC requirements and the guidance of the EPRI Electrical Handbook and the
Ontario Hydroelectric study were applied to evaluate the in-scope Davis-Besse
transmission conductors.

The ultimate strength and NESC heavy load strength of the Davis-Besse ACAR
conductors are 23,100 Ibs. and 13,860 Ibs., respectively. The margin between the
NESC heavy load and the ultimate strength is 9,240 Ibs. The Ontario Hydroelectric
study showed a 30% loss of composite conductor strength in the 80 year-old sample. In
the case of the Davis-Besse ACAR conductor, a 30% reduction in strength would
reduce the ultimate strength from 23,100 Ibs. to 16,170 Ibs., which still exceeds the
NESC heavy load limit of 13,860 Ibs. by 2,310 Ibs. Therefore, the Davis-Besse ACAR
transmission conductors will have an ample margin regarding conductor strength
~ through the period of extended operation.

The bolted connections of the transmission conductors are associated with the field
connections of transmission conductor to high-voltage insulators and to switchyard bus.
The bolting hardware is chosen to be compatible with the transmission conductor.
Stainless steel Belleville washers are specified for use with the transmission
conductors. These methods of assembly are consistent with EPRI 1003471.

3.6.224 Quality Assurance for Aging Management of Nonsafety Related
Components

See Appendix B, Section B.1.3, for a discussion of FENOC quality assurance
procedures and administrative controls for aging management programs.

3.6.2.3 Time-Limited Aging Analyses

The time-limited aging analyses identified below are associated with the electrical and
I&C components. The section of the application that contains the time- Ilmlted aging
analysis review results is indicated in parentheses.

e Analyses for Environmental Qualification of components with a qualified life of 40
years or greater (Section 4.4, Environmental Qualification of Electrical
Equipment)
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3.6.3 CONCLUSIONS

The electrical and 1&C components and commodities subject to aging management
- review have been identified in accordance with 10 CFR 54.21. The aging management
programs selected to manage the effects of aging for the electrical components and
- commodities are identified in the following tables and Section 3.6.2.1. A description of
the aging management programs is provided in Appendix B, along with the
demonstration that the identified aging effects. will be managed for the period of
extended operation.

Therefore, based on the demonstrations provided in Appendix B, the effects of aging
associated with the electrical and I&C components and commodities will be managed
so that there is reasonable assurance that the intended functions will be maintained
consistent with the current licensing basis during the period of extended operation.
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Table 3.6.1 Summary of Aging Management Programs for Electrical and I&C Components
Evaluated in Chapter VI of NUREG-1801 /

. . Further
Nllltslrt':er Component/Commodity AN?:;?I:::;::I Aglngrlxl;?aang::ment Evaluation Discussion
Recommended
3.6.1-01 | Electrical equipment subject to  [Degradation due to |Environmental Yes, TLAA Evaluation of the EQ time-limited
10 CFR 50.49 environmental various aging Qualification of Electrical aging analyses (TLAAs) is
qualification (EQ) requirements | mechanisms Components documented in Section 4.4,
Further evaluation is
documented in Section 3.6.2.2.1.
3.6.1-02 | Electrical cables, connections, Reduced insulation |Electrical Cables and No Consistent with NUREG-1801.
and fuse holders (insulation) not |resistance and Connections Not Subject
subject to 10 CFR 50.49 EQ electrical failure due |to 10 CFR 50.49 EQ
requirements to various physical, |Requirements
thermal, radiolytic,
photolytic, and
chemical
mechanisms
3.6.1-03 | Conductor insulation for Reduced insulation | Electrical Cables and No Consistent with NUREG-1801.
electrical cables and connections | resistance and Connections Used in o
used in instrumentation circuits | electrical failure due |Instrumentation Circuits
not subject to 10 CFR 50.49 EQ [to various physical, |Not Subject to 10 CFR
requirements that are sensitive  [thermal, radiolytic, |50.49 EQ Requirements
to reduction in conductor photolytic, and
insulation resistance (IR) chemical
mechanisms
3.6.1-04 | Conductor insulation for Localized damage Inaccessible Medium- No Consistent with NUREG-1801.

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

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

Voltage Cables Not
Subject to 10 CFR 50.49
EQ Requirements
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Table 3.6.1 Summary of Aging Management Programs fdr EIecteraI and I&C Components
Evaluated in Chapter VI of NUREG-1801 ,

o . . ) Further
Item Component/Commodity Aging Effectl Aging Management Evaluation Discussion
Number i Mechanism Programs
: Recommended _
3.6.1-05 | Connector contacts for electrical | Corrosion of Boric Acid Corrosion No Consistent with NUREG-1801.
connectors exposed to borated | connector contact
water leakage surfaces due to Davis-Besse manages the aging
intrusion of borated effect with the Boric Acid
water Corrosion Program.
3.6.1-06 | Fuse Holders (Not Part of a Fatigue due to Fuse Holders INo Not applicable for Davis-Besse.
© . |Larger Assembly): ohmic heating,
thermal cycling, A review of Davis-Besse
Fuse Holders — metallic clamp electrical transients, documents indicated that fuse
frequent holders utilizing metallic clamps
manipulation, are either part of an active
vibration, chemical electrical panel or are located in
contamination, circuits that perform no license
corrosion, and renewal intended function.
oxidation Therefore, fuse holders with
metallic clamps at Davis-Besse
are not subject to aging
management review.
3.6.1-07 | Metal-enclosed bus — Loosening of bolted {Metal-Enclosed Bus No Not applicable to Davis-Besse.

Bus/connections

connections due to
thermal cycling and
ohmic heating

There is no metal-enclosed bus
within the license renewal

;evaantion boundary at Davis-

Besse.
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Table 3.6.1 Summary of Aging Management Programs for Electrical and I&C Components
Evaluated in Chapter VI of NUREG-1801
. . Further
N Item Component/Commodity Aging Effect/ Aging Management Evaluation Discussion
umber Mechanism Programs
Recommended
3.6.1-08 | Metal-enclosed bus — Reduced insulation |Metal-Enclosed Bus No Not applicable to Davis-Besse.
resistance and
Insulation/insulators electrical failure due There is no metal-enclosed bus
to various physical, within the license renewal
thermal, radiolytic, evaluation boundary at Davis-
photolytic, and Besse.
chemical
mechanisms
3.6.1-09 | Metal-enclosed bus — Loss of material due | Structures Monitoring No Not applicable to Davis-Besse.
to general corrosion |Program
Enclosure assemblies There is no metal-enclosed bus
within the license renewal
evaluation boundary at Davis-
Besse.
3.6.1-10 | Metal-enclosed bus — Hardening and loss | Structures Monitoring No Not applicable to Davis-Besse.
of strength due to Program
Enclosure Assemblies elastomer There is no metal-enclosed bus
degradation within the license renewal.
evaluation boundary at Davis-
Besse.
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Table 3.6.1 Summary of Aging Management Programs for Electrical and I&C Components
Evaluated in Chapter VI of NUREG-1801

Switchyard bus and connections

abrasion and
fatigue;

Loss of conductor
strength due to
corrosion, increased
resistance of
connection due to
oxidation or loss of
pre-load

to be evaluated

: : . Further
N Item Component/Commodity Aging Effect/ Aging Management Evaluation Discussion
umber Mechanism Programs ,
. Recommended :
3.6.1-11 | High-Voltage Insulators Degradation of A plant-specific aging Yes, plant- Degradation of insulator quality
insulation quality management program is |specific due to the deposition of
due to the presence |to be evaluated contaminants on the insulator
of any salt deposits surface is not an applicable
and surface aging effect at Davis-Besse.
contamination;
Loss of material Further evaluation is
caused by documented in Section 3.6.2.2.2.
mechanical wear
due to wind blowing
on transmission
conductors _
3.6.1-12 | Transmission conductors and Loss of material due | A plant-specific-aging Yes, plant- No aging effects are identified as
connections; to wind-induced management program is | specific requiring aging management.

Further evaluation is
documented in Section 3.6.2.2.3.
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Table 3.6.1 S‘ummary of Aging Management Programs for Electrical and 1&C Components

Evaluated in Chapter VI of NUREG-1801

. » . Further
N Item Component/Commodity Aging Effectl Aging Management Evaluation Discussion
umber Mechanism Programs R
ecommended
3.6.1-13 [ Cable connections — Loosening of bolted |Electrical Cable No Consistent with NUREG-1801,
. : . connections due to | Connections Not Subject with exceptions.
Metallic parts thermal cycling, to 10 CFR 50.49 ,
ohmic heating, Environmental See Appendix B Section B.2.11
electrical transients, |Qualification for details regarding this AMP.
vibration, chemical |Requirements
contamination,
corrosion, and
oxidation
3.6.1-14 |Fuse Holders (Not Part of a None None N/A - Consistent with NUREG-1801.
Larger Assembly) —
No AEM or AMP
Insulation Material
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Table 3.6.2-1 Aging Management Review Results - Electrical Component Commodity Groups

. . NUREG-
, Aging Effect Aging
Row | Component Int_er!ded Material Environment Requiring Mahagement 1801, Table 1 Notes
No. Type Function(s) Volume Item
Management Program 2 Item.
Loosening of
bolted
connections
Various gugi:? thoe':m?cl Electrical Cable
Cable Metals Air-indoor h)e;atin%, Connections Not
1 Connections Condggt ‘ uncontrolled slectrioal Subject to 10 CFR VIA-1 36113 |B
(metallic electricity (used for and transients 50.49 EQ ,
parts) electrical Air-outdoor vibration ’ Requirements
contact) chemical Inspection
contamination,
corrosion, and
oxidation
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Table 3.6.2-1 Aging Management Review Results - Electrical Component Commodity Groups

Row
No.

Component
Type

Intended
Function(s)

Material

Environment |

Aging Effect
Requiring
Management

-Aging

‘Management

Program

NUREG-
1801,
Volume
2 item

Table 1
Item

Notes

Non-
Environment-
ally Qualified
Insulated

-Cables and

Connections

Conduct
electricity

Various
Organic
Polymers

Adverse
localized
environment
caused by
heat,
radiation, or
moisture in
the presence
of oxygen

Embrittlement,
cracking,
melting,
discoloration,
swelling, or
loss of
dielectric
strength
leading to
reduced
insulation
resistance (IR);

electrical
failure/
degradation of
organics
(thermal/
thermoxidative)
radiolysis and
photolysis (UV-
sensitive
materials only)
of organics;

radiation-
induced
oxidation, and
moisture
intrusion

Electrical Cables
and Connections
Not Subject to 10
CFR 50.49 EQ
Requirements

VI.A-2

3.6.1-02

Aging Management Review Results

Page 3.6-16

August 2010



Davis-Besse Nuclear Power Station
License Renewal Application
" Technical Information

Table 3.6.2-1 Aging Management Review Results - Electrical Component Commodity Groups

Row
No.

Component
Type

Intended
Function(s)

Material

Environment

Aging Effect
Requiring
Managemerit

Aging
Management
Program

NUREG-
1801,
Volume
2 item

Table 1°
Item

Notes

Non-
Environment-
ally Qualified
Sensitive,’
High-Voltage,
Low-Level
Signal
Instrument
Cables and
Connections

Conduct
electricity

Various
Organic
Polymers

‘ Adverse

localized
environment
caused by
heat,
radiation, or
moisture in

. the presence

of oxygen

Embrittlement,
cracking,
melting,
discoloration,
swelling, or
loss of
dielectric
strength
leading to
reduced
insulation
resistance (IR);

electrical
failure/
degradation of
organics
(thermal/
thermoxidative)
radiolysis and
photolysis (UV-
sensitive
materials only)
of organics;

radiation-
induced
oxidation, and
moisture
intrusion

Electrical Cables
and Connections
Not Subject to 10
CFR 50.49 EQ
Requirements
Used in
Instrumentation -
Circuits

VI.A-3

3.6.1-03 -

Aging Management Review Results

Page 3.6-17

August 2010



Davis-Besse Nuclear Power Station
License Renewal Application
Technical Information

Table 3.6.2-1 Aging Management Review Results - Electrical Component Commodity Groups

Aging Effect Agin NUREG-
Row | Component Intended . . ging = ging 1801, Table 1
. Material Environment Requiring Management Notes
No. Type Function(s) Volume Item
. Management Program ,
. 2 Item
Localized
Non- Adverse damage and .
Environment- localized breakdown of Inaccessible
ally Qualified Conduct Various environment | insulation Medium-Voltage
4 | Medium- clectricit Organic caused by leading to Cables Not Subject | VI.A-4 3.6.1-04 | A
Voltage y Polymers exposure to electrical failure | to 10 CFR 50.49
Power moisture and | / moisture EQ Requirements
Cables voltage intrusion, water
trees '
Cable - Corrosion of
Connections | Conduct Various Air with connector Boric Acid
5 : o borated water | surfaces / . VI.A-5 3.6.1-05 | A
(metallic electricity Metals leak : ; f Corrosion
arts) eakage intrusion o
P borated water
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Table 3.6.2-1 Aging Management Review Results - Electrical Component Commodity Groups

Row
No.

Component
Type

Intended
Function(s)

Material

Environment

Aging Effect
Requiring
Management

. Aging
Management
Program

NUREG-
- 1801,
Volume
2 Iltem

Table 1
Item

Notes

Fuse Holders
(insulation)

Insulation .
(and support)

Various
Organic
Polymers

Adverse

‘localized

environment
caused by
heat,
radiation, or
moisture in
the presence
of oxygen

Embrittlement,
cracking,
melting,
discoloration,
swelling, or
loss of
dielectric -
strength
leading to
reduced
insulation _
resistance (IR);

electrical
failure/
degradation of
organics
(thermal/
thermoxidative)
radiolysis and
photolysis (UV-
sensitive
materials only)
of organics;

radiation-
induced
oxidation, and
moisture
intrusion

Electrical Cables
and Connections
Not Subject to 10
CFR 50.49 EQ
Requirements

VI.A-6

3.6.1-02
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Table 3.6.2-1 Aging Management Review Results - Electrical Component Commodity Groups

Aging Effect Aging NUREG-
Row | Component Intended - Méterial Environment Requirin Management 1801, Table 1 Notes
No. Type Function(s) 9 g g Volume Item _
: Management Program
: 2 ltem
. Various .
7 E:“gl‘jl:tggfrs I(r;iléli?lon or | Organic Alrindoot | None None VIA7  |364-14 |A
PP Polymers
Porcelain,
Malleable
High-Voltage | Insulation Iron, o } ) I
8 Insulators (and support) | Galvanized Air-outdoor None None VI.A-9 3.6.1-11 0601
Metal,
Cement
Porcelain,
Malleable
High-Voltage | Insulation Iron, . : ) |
9 Insulators (and support) | Galvanized Air-outdoor None None VI.A-10 3.6.1-11 0602
Metal,
Cement
Switchyard Conduct Aluminum, |
10 | Bus and .. Galvanized | Air-outdoor None None VI.A-15 3.6.1-12
. electricity 0603
Connections Steel
.. Aluminum,
Transmission .
Conductors | Conduct Galvanized |
11 - Steel, Air-outdoor None None VI.A-16 3.6.1-12
and electricity ; 0604
Connections Stainless
Steel
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Table 3.6.2-1 Aging Management Review Results - Electrical Component Commodity Groups

. - . . NUREG-
Row | Component Intended . . Aging _Effect Aging 1801, | Table 1
. Material Environment Requiring Management Notes
No. Type Function(s) Volume Item
. Management Program
. 2 Item
Adverse
Electrical Various Er?;:lsr?g\ent
E quioment organic caused b Various . )
12 Bubjoot 10 10 | Conduct polymers . | | 2PC Y| degradations /| 1 pa VIB-1 {36101 |A
CFR 50.49 EQ electricity and radie;tion various ) e
oy metallic ' mechanisms
Requirements materials oxygen, .
moisture, or
voltage
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Generic Notes:

Consistent with NUREG-1801 item for component, material, environment, and aging effect. AMP is consistent with NUREG-1801

A | Avp. |

B Consistent with NUREG-1801 item for component, material, environment, and aging effect. AMP takes some exceptions to
NUREG-1801 AMP. g .

c Component is different, but consistent with NUREG-1801 item for material, environment, and aging effect. AMP is consistent with
NUREG-1801 AMP. .

D Component is different, but consistent with NUREG-1801 item for material, environment, and aging effect. AMP takes some
exceptions to NUREG-1801 AMP.

IE Consistent with NUREG-1801 item for material, environment, and aging effect, but a different agmg management program is credited
or NUREG-1801 identifies a plant-specific aging management program.

F Material not in NUREG-1801 for this component.

G Environment not in NUREG-1801 for this component and material.

H Aging effect not in NUREG-1801 for this component, material and environment combination.

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.
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Plant-Specific Notes:

Degradation of insulator quality due to the deposition of contaminants on the insulator surface is not an apphcable aging effect for

0601 Davis-Besse. See Section 3.6.2.2.2 for evaluation.
0602 Loss of material due to wear is not an applicable aging effect for the in-scope high-voltage insulators at Davis-Besse. See Section
3.6.2.2.2 for evaluation.
For the switchyard bus and connections, no aging effects are i_dentified that require aging managément - refer to Section 3.6.2.2.3
0603 for evaluation. An aging management program is not required for the switchyard bus and connections that are within the scope of
license renewal. ‘
The transmission conductors within the license renewal scope are those that connect Start-up transformers 01 and 02 to circuits in
0604 the plant switchyard. These segments of transmission conductor and associated connections do not exhibit significant aging

mechanisms or effects. An aging management program is not required for the segment of transmission conductor that is within the
scope of license renewal. See Section 3.6.2.2.3 for details.
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4.0 TIME-LIMITED AGING ANALYSES

The License Renewal Rule, 10 CFR 54, “Requirements for Renewal of Operating
Licenses for Nuclear Power Plants,” governs the issuance of renewed operating
licenses for nuclear power plants and includes requirements for the performance of an
integrated plant assessment and for the review of time-limited aging analyses (TLAAS).
- The results of the integrated plant assessment and TLAA evaluations form the technical
bases upon which the License Renewal Application for Davis-Besse Nuclear Power
Station, Unit 1 (Davis-Besse) is built.

10 CFR 54.21(c) requires a list of TLAAs as part of the application for a renewed
license. 10 CFR 54.21(c)2) requires a list of current exemptions to 10 CFR Part 50
based on time-limited aging analyses as part of the application for a renewed license.

§54.21 Contents of application -- technical information.

(c) An evaluation of time-limited aging analyses.

1. Alist of time-limited aging analyses, as defined in §54.3, must be provided. The
applicant shall demonstrate that - -

()  The analyses remain valid for the period of extended operation;

(i)  The analyses have been projected to the end of the period of extended
operation; or

(i)  The effects of aging on the intended function(s) will be adequately
managed for the period of extended operation.

2. A list must be provided of plant-specific exemptions granted pursuant to
10 CFR 50.12 and in effect that are based on time-limited aging analyses as
defined in §54.3. The applicant shall provide an evaluation that justifies the
continuation of these exemptions for the period of extended operation.

This sectidn (Section 4) describes the TLAAs and Exemptions applicable to
Davis-Besse in accordance_with 10 CFR 54.
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4.1 TIME-LIMITED AGING ANALYSES AND EXEMPTIONS

411 TIME-LIMITED AGING ANALYSES

Time-limited aging analyses (TLAAs) are defined in 10 CFR 54.3 as those licensee
calculations and analyses that:

(1) Involve systems, structures, and components within the scope of license renewal, as
delineated in §54.4(a);
(2) Consider the effects of aging;

(3) Involve time-limited assumptions defined by the current operating term, for example, 40
years;

(4) Were determined to be relevant by the licensee in making a safety determination;

(5) Involve conclusions or provide the basis for conclusions related to the capability of the
system, structure, and component to perform its intended functions, as delineated in
§564.4(b); and

(6) Are contained or incorporated by reference in the CLB.

The major emphasis in the License Renewal Rule (10 CFR 54) is that the current
licensing basis (CLB) must be maintained during the period of extended operation. By
definition, TLAAs are contained or incorporated by reference in the CLB. Therefore, the
documentation that describes the CLB at Davis-Besse was searched to identify TLAAs.

The CLB documentation searched to identify potential TLAAs includes the following:

e Updated Safety Analysis Report (USAR)
» - Fire Hazards Analysis Report (incorporated by reference in the USAR)

¢ Quality Assurance program

e In-Service Inspection program

¢ In-Service Testing program

e Operating License (including Technical Specifications)
o Exemptions and Inspection Relief Requests

e Docketed Licensing Correspondence

¢ Design Calculations and Reports (incorporated in the CLB, e.g., by reference)
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Industry documents that list generic TLAAs were also consulted to ensure the
completeness of the plant-specific evaluations. These documents include:

¢ NUREG-1800, “Standard .Review Plan for Review of License Renewal
Applications for Nuclear Power Plants,” Revision 1

e NEI 95-10, “Industry Guideline for Implementing the Requirements of 10 CFR 54
— The License Renewal Rule,” Revision 6

e EPRI Report TR-105090, “Guidelines to Implement the License Renewal
Technical Requirements of 10 CFR 54 for Integrated Plant Assessments and
Time-Limited Aging Analyses” [Reference 4.8-9]

e License renewal applications for Babcock & Wiicox (B&W) pressurized water
reactor (PWR) designs and those other PWR designs which utilize B&W reactor
vessels, and the associated safety evaluation reports -

¢ Recent license renewal applications for PWRs

Table 4.1-1 provides a summary listing of the Davis-Besse TLAAs along with reference
to the section where each TLAA is reviewed.

Table 4.1-2 provides a summary of the results of a review of potential TLAAs identified
in NUREG-1800 Tables 4.1-2 and 4.1-3, and identifies the section where each TLAA is
reviewed, if applicable.

4.1.2 EXEMPTIONS

In order to identify exemptions in effect for Davis-Besse, a keyword search was
conducted of the following documents:

¢ USAR

e Fire Hazards Analysis Report

¢ Operating License (including Technical Specifications)

e Initial Davis-Besse Safety Evaluation Report (NUREG-1036, inciuding
Supplement 1) :

e Docketed Licensing Correspondence

This review involved a search to identify exemptions that were granted pursuant to
10 CFR 50.12, as well as those related to 10 CFR 50 Appendix R. The search criteria
. utilized key words and phrases, including: “50.12,” “deviation,” “exception,” “exempt,”
“‘exemption,” and “relief request”. As a result of the review, there were no exeémptions
identified as granted pursuant to 10 CFR 50.12 and in effect that are based on a TLAA.
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Table 4.1-1 Time-Limited Aging Analyses

Results of TLAA Evaluation by Category g:\;gf;g& S:Stgn
ssel Net 4.2
Neutron Fluence | Nota TLAA | 4.2.1
Upper-Shelf Energy , (i) 422
Pressurized Thermal Shock (i) 4.2.3
Pressure-Temperature Limits (i) 424
Low Temperature Overpressure Protection Limits (iii) 4.2.5
Intergranular Separation (Underclad Cracking) — reactor vessel shell | (ii). 426
Intergranular Separation (Underclad Cracking) — reactor vessel head | Not a TLAA 4.2.6
Reduction in Fracture Toughness of Reactor Vessel Internals (iif) 427
43
"+ “Class 1 Fatigue Ve 432
Reactor Vessel (iii) 43221
Reactor Vessel internals — low cycle fatigue (iii) 4.3.2.2.2.1
Reactor Vessel internals — flow induced vibration ‘ (i) . 432222
Incore Instrumentation Nozzies and Surveillance Capsule Holder (i) 432223
Tubes - flow induced vibration
Control rod drive housings iii) 43223
Reactor coolant pump casings (iii) 43224
Pressurizer A (iii) 4.3.2.25
Once Through Steam Generators (OTSGs) (iii) 4.32.2.6.1
- OTSGs tube sleeves (i) 432282
OTSGs AFW modification (iii) 4,3.2.2.8.3
OTSGs tubes and tube stabilizers — flow induced vibration (i) 4.3.2264
Class 1 piping (i) 4.3.2.31
Class 1 valves Not.a TLAA 43232
High Energy Line Break Postulations (iii) 4.3.2.33
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Table 4.1-1 Time-Limited Aging Analyses (continued)

Results of TLAA Evaluation by Category g:;1g(fa)gl')| S(Ie_gﬁn
- Non-class 1 Fatigue Lo ) 4,3.3
Non-class 1 Piping and In-Line Components (i) 4.3.3.1
Non-class 1 Major Components Nota TLAA | 4.3.3.2
Effects-of reactor water er)vironmi—:-’ntfon fatigue (i) 5] 4.3.4
‘ (iii) 4.4
Nota TLAA . [ 4.5
. 4.6
0] 4.6.1
Containment Penetrations Not a TLAA 462
Permanent Reactor Cavity Seal Plate (also known as Permanent (iii) 486.3
Canal Seal Plate (PCSP))
ef e 4.7
Leak-Before-Break (iii) 471
Metal Corrosion Allowance for Pressurizer Instrument Nozzles ii) 4.7.2
Reactor Vessel Thermal Shock due to Borated Water Storage Tank | (ii) 473
water injection
High Pressure Injection / Makeup Nozzle Thermal Sleeves — life (iii) 4.7.4
prediction
RCS Loop 1 Cold Leg drain line weld overlay repair (i) 4.7.51
- OTSG 1-2 flaw evaluations iii) 4752
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Table 4.1-2 Review of Generic TLAAs Listed in NUREG-1800

NUREG-1800 Generic TLAAs Applicable to Davis-Besse LRA
;o : (YIN?) Section
; \NUREG-1800;Table 4.1:2 * 7
Reactor vessel neutron embrittiement Yes 4.2
_ No — Davis-Besse does not have .
Concrete containment tendon prestress pre-stressed containment 4.5
tendons
Metal fatigue Yes 4.3
Environmental qualification of electrical equipment Yes 4.4
Metal corrosion allowance Yes 4.7.2
Inservice flaw growth analyses that demonstrate
. .2 Yes 475
structure stability for 40 years v
Inservice local metal containment corrosion analyses No — No TLAA identified --
ngh-engrgy line-break postulation based on fatigue Yes 43233
cumulative usage factor
' ‘NUREG-1800, Table 4.1-3
Intergranular separation in the heat-affected zone
(HAZ) of reactor vessel low-alloy steel under Yes 4.2.6
austenitic stainless steel cladding
Low-temperature overpressure protection (LTOP)A Yes 425
analyses
Fatigue analysis for the main steam supply lines to the
: , - : Yes 4.3.31
turbine-driven auxiliary feedwater pump turbines
Fatigue analysis of the reactor coolant pump flywheeis No — No TLAA identified --
Fatigue analysis of the polar crane No - No TLAA identified -
Flow-m_duced vibration endurance limit for the reactor Yes 43222
vessel internals :
Transm?nt cycle count assumptions for the reactor Yes 43222
vessel internals :
Ductilit)_/ reduction of fracture toughness for the reactor Yes - 427
vessel internals
Leak-Before-Break Yes 471
Fatigue analysis for the containment liner pléfe No — Davis-Besse does not have a -
containment liner plate
Containment penetration pressurization cycles No —~ No TLAA identified 4.6
:'\!’Beve\l;g;)r vessel circumferential weld inspection relief No — Davis-Besse is.a PWR. _
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4.2 REACTOR VESSEL NEUTRON EMBRITTLEMENT

Neutron embrittlement is the term used to describe changes in mechanical properties of
reactor vessel materials that result from exposure to fast neutron flux, energy greater
than 1.0 million electron volts (E > 1.0 MeV), within the vicinity of the reactor core, called
the beltline region. The most pronounced material change is a reduction in fracture
toughness. As fracture toughness decreases with cumulative fast neutron exposure,
the material’s resistance to crack propagation decreases. The rate of neutron exposure
is neutron flux (n/cm?%sec) and the cumulative neutron exposure over time is neutron
fluence (n/cm?). -

Fracture toughness can be expressed in terms of the reference temperature for
nil-ductility transition (RTnpt). RTnor is the temperature above which the material
behaves in a ductile manner and below which the material behaves in a brittle manner.
As fluence increases, RTnpr increases. This means higher temperatures are required
for the material to continue to act in a ductile manner. Determining the projected
reduction in fracture toughness as a function of fluence affects the following analyses
used to support the operation of Davis-Besse:

e Neutron Fluence

e Upper-Shelf Energy

e Pressurized Thermal Shock

e Pressure-Temperature Limits

o Low-Temperature Overpressure Protection Limits

¢ Intergranular Separation (Underclad Cracking)

¢ Reduction in Fracture Toughness of Reactor Vessel Internals
These analyses include time dependent parameters that must be investigated with
respect to the fracture toughness of Davis-Besse reactor vessel materials.

"USAR Table 5.2-15 gives the properties of reactor vessel materials, including
identification of the beltline materials.

10 CFR 50.60 requires that fracture toughness and material surveillance program
requirements for the reactor coolant pressure boundary be satisfied in accordance with
10 CFR 50, Appendix G and Appendix H. 10 CFR 50, Appendix G specifies upper-shelf
energy and pressure-temperature limits that account for neutron irradiation effects for
the life of the plant. 10 CFR 50, Appendix H requires a reactor vessel material
surveillance program; the Reactor Vessel Surveillance Program is discussed in
Appendix B.
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~ The following sections address reactor vessel embrittiement analyses, and related
- topics, for extended operation of the plant. The data differs somewhat from the
information currently in the NRC’s Reactor Vessel Integrity Database (RVID2). This
later data have either been previously submitted to the NRC, or are submitted herein, as
described in the subsections below.

‘421  NEUTRON FLUENCE
4.21.1 Effective Full Power Years (EFPY) Projection

End-of-life fluence is based on a projected value of EFPY over the licensed life of the
plant. For the current term of operation, end-of-life for Davis-Besse is 40 years and
reactor vessel embrittiement calculations are based on fluence projections at 32 EFPY.
The Davis-Besse operating license was issued in April 22, 1977 and the plant lifetime
- capacity factor through April 2006 is 0.622. The plant capacity factor between 2006 and
2008 is ~0.90. Assuming a plant capacity factor of 98.5% beyond 2008, Davis-Besse is
‘expected to conservatively accrue approximately 50.3 EFPY by April 22, 2037.
Therefore, projection of fluence based on 52 EFPY at 60 years is conservative for the
period of extended operation for Davis-Besse. In 1977 Davis-Besse was licensed for a
maximum thermal power of 2772 MWt. In 2008 the maximum thermal power was
increased to 2817 MWt through a measurement uncertainty recapture power uprate.
However, calculation of EFPY is independent of plant maximum thermal power.

4.2.1.2 Fluence Projection

The fluence analysis methodology from BAW-2241P-A [Reference 4.8-6] was used to
calculate the fast neutron fluence (E > 1.0 MeV) of the reactor vessel welds and
forgings of interest. The fast neutron- fluence at each location was calculated in
~ accordance with the requirements of U.S. Nuclear Regulatory Guide 1.190.

Fluence results were calculated for Cycles 13-14 irradiation using a computer model
that extends from below the core to the vessel mating surface. The sum of the end of
cycle (EOC) 12 and Cycles 13-14 fluence results in the EOC 14 cumulative fluence.
This data was benchmarked against cavity dosimetry data for Cycles 13-14. To
extrapolate the fluence values to end of life, Cycle 15 design information was utilized to
develop flux projections at each location. These Cycle 15 flux values were used to
extrapolate the EOC 14 fluence to 52 EFPY assuming 100% power at 2,817 MWt and a
partial low leakage core design whereby High Thermal Performance fuel assemblies
(a total of 12) were introduced on the periphery.

A summary of all inner surface fluence values over 1E+17 n/cm? at 52 EFPY for the
Davis-Besse reactor vessel is shown in Table 4.2-1. ' '
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4.21.3 Beltline Evaluation

10 CFR 50.61 defines the reactor vessel beltline as the region of the reactor vessel
(shell materials including welds, heat affected zones, and plates or forgings) that directly
surrounds the effective height of the active core and adjacent regions of the reactor
vessel that are predicted to experience sufficient neutron radiation damage to be
considered in the selection of the most controlling material with regard to radiation
damage. 10 CFR 50, Appendix G, Section II.F identifies the beltline as the regions of
the reactor vessel “that are predicted to experience sufficient neutron radiation damage
to be considered in the selection of the most controlling material with regard to radiation
damage.”

The Davis-Besse beltline for the first 40 years of operation includes the nozzle belt -
forging (ADB 203), .the nozzle belt forging to upper shell forging circumferential weld
(WF-232/233), the upper shell forging (AKJ 233), the upper shell forging to lower shell
forging circumferential weld (WF-182-1), and the lower shell forging (BCC 241).

For the period of extended operation, the beltline will include all items with 52 EFPY
- surface fluence greater than 1.0E+17 n/cm?, as shown in Table 4.2-1. Upper-shelf
energy. (USE), reference temperature for pressurized thermal shock (RTprs) and
adjusted reference temperature (ART) values are provided in Table 4.2-2, Table 4.2-3,
and Table 4.2-4. The limiting weld with regard to USE, ART, and RTprs is the upper
shell to lower shell weld, WF-182-1, as was the case at 40 years. The limiting forging
with regard to ART and RTpers is lower shell forging BCC 241 as was the case at 40
years. Both of these materials are included in the Reactor Vessel Surveillance Vessel
Program and no additional materials are required for irradiation and testing.

‘Disposition: Nota TLAA Neutron fluence is an assumption used in
various neutron embrittlement  TLAAs
evaluated below.
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Table 4.2-1 Fluence Values at 52 EFPY

Reactor Ves el Location

Material ID. /
{Heat Number)

52 EFPY Peak Fluence
(inside wetted surface
unless otherwise noted)
(n/cm?) (E>1MeV)

gld

ottom:0f;Reac

8 | Lower Head

Réactor Vessel Closure Flange Forging NA 2.57E+16'

2 | Reactor Vessel Inlet Nozzle Forgings BSS 270/ (A13315) 1.17E+17
3 | Reactor Vessel Outlet Nozzle Forgings ATS 239/ (2Vv1520) 2.30E+17
4 | Nozzle Belt Forging ADB 203/ (123Y317) 2.29E+18
5 | Upper Shell Forging AKJ 233/ (123X244) 1.69E+19
6 | Lower Shell Forging BCC 241 / (5P4086) 1.70E+19
7 | Dutchman Forging 122Y384VA1/ 2.33E+17

(122Y384VA1)
NA 3.86E+16°

orm/of,

9 | Reactor Vessel Flange to Nozzie Belt NA 2.57E+16'

Forging Circumferential Weid
1 10{ Nozzle Belt Forging to Bottom of Reactor WF-233 / WF-232 1.17E+17

Vessel Inlet Nozzle Forging (T29744 / 8T3914)

11| Nozzle Belt Forging to Bottom of Reactor WF-233 (T29744) 2.30E+17
Vessel Outlet Nozzle Forging ' ' .

12] Nozzle Belt Forging to Upper Shell WF-232 (9%) / (8T3914) 2.29E+18
Forging Circumferential Weld (Inside 9%), | WF-233 (91%) / (T29744)
Qutside 91% is WF-233 _

13| Upper Sheli Forging to Lower Shell WF-182-1/(821T44) 1.69E+19
Forging Circumferential Weld

14| Lower Shell Forging to Dutchman Forging | WF-232 (12%)/ (8T3914) 2.33E+17
Circumferential Weld (inside 12%), WF-233 (88%) / (T29744) '
Outside 88% is WF-233 ‘

15| Dutchman Forging to Lower Head WF-182 / (821T44) 3.86E16°

Circumferential Weld

Peak fluence is located at the outer diameter of the reactor vessel at this location. Location is

conservatively chosen as nozzle belt forging (NBF) to top of inlet nozzle forging weld.

conservatively chosen as the dutchman to lower head weld.

Peak fluence is located at the outer diameter of the reactor vessel at this location. Location is
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4.2.2 UPPER-SHELF ENERGY
4221 Background

10 CFR 50 Appendix G requires the USE of the reactor vessel beltline materials to be
no less than 50 fi-Ib at all times during plant operation, including the effects of neutron
radiation. If USE cannot be shown to remain above this limit, then an equivalent margin
analysis must be performed to show that the margins -of safety against fracture are
equivalent to those required by Appendix G of ASME Section XI.

Initial (unirradiated) USE values for the Davis-Besse reactor vessel base metal are
recorded in USAR Table 5.2-15. As no initial USE is available for the beltline welds
(Linde80 welds), operation for 32 EFPY was justified based on an equivalent margms
analysis (fracture mechanics analysis) [References 4.8-2 and 4.8-3].

USE was re-evaluated for the measurement uncertainty ‘recapture power uprate
[Reference 4.8-3]. An equivalent margin analysis was performed for the controlling
weld, WF-182-1. The equivalent margin analysis demonstrated that the controlling
reactor vessel beltline weld satisfies the acceptance criteria of ASME Section XiI,
Appendix K. An equivalent margin analysis was not required for the reactor vessel
beltline forging materials since all applicable materials were predicted to have upper-_
shelf Charpy energy levels in excess of 50 ft-Ib at 32 EFPY.

4.2.2.2 USE Projections

For license renewal, the initial USE values are projected to 52 EFPY using Regulatory
Guide 1.99, Revision 2, Position 1.2. Position 2.2, use of surveillance data, was also
used for weld WF-182-1 and lower shell forging BCC 241. Note that since there is only
one capsule that has been tested that includes upper shell forging (AKJ 233), there is
insufficient data to conduct surveillance data credibility assessments relative to
Regulatory Guide 1.99, Revision 2 for forging AKJ 233. Fluence is from Table 4.2-1.
All locations are above 50 ft-Ib with the exception of weld WF-182-1. The predicted
USE is conservatively calculated based on a % T fluence of 1.0E+18 n/cm? (the lowest
fluence in Regulatory Guide 1.99, Revision 2, Figure 2), for the RV inlet nozzle forging
and attachment weld, RV outlet nozzle forging and attachment weld, and dutchman
forging and weld that connects the lower shell forging to the dutchman forging. The
“results are presented in Table 4.2-2.

4.2.2.3 Equivalent Margins Analyses

The limiting Davis-Besse reactor vessel beltline weld WF-182-1 is the only 60-year
(62 EFPY) beltline location with a projected Charpy impact energy level below 50 ft-Ibs.
The fracture mechanics evaluation of weld WF-182-1 at Davis-Besse was extended
from 40-years (32 EFPY) to 60-years (52 EFPY) based on the projected 52 EFPY
neutron fluence values. The analysis demonstrates that the limiting reactor vessel
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beltline weld at Davis-Besse satisfies the ASME Code requirements of Appendix K for
- ductile flaw extensions and tensile stability using projected upper-shelf Charpy impact
energy levels for the weld material at 52 EFPY. .

The 52 EFPY fracture mechanics analysis addresses ASME Levels A, B, C, and D
Service Loadings and is performed using the procedures and acceptance criteria in
Appendix K to Section X| of the ASME Code. Levels C and D Service Loadings are
evaluated using the one-dimensional, finite element, thermal and stress models and
linear elastic fracture mechanics methodology of the PCRIT computer code to
determine stress intensity factors for a worst case pressurized thermal shock transient.

In order to extend the 32 EFPY analysis to 52 EFPY, the calculations that are time
dependent were identified and updated accordingly. It was confirmed that the analytical
methodology and applied loadings have not changed. Key points of the analysis are
summarized below. .

Initial RTnpt was revised from +2 °F to -80.2 °F and margin from +56 °F to +59 °F
(Revised initial RTnpt and margins for weld WF-182-1 were obtained from
BAW-2308, Revision 1-A)'. All other mechanical properties are unchanged. The
ASME transition region fracture toughness curve Ki, used to define the beginning of
the upper-shelf toughness region, is indexed by the initial RTnpr of the weld material.
The existing transition region fracture toughness curve evaluation is conservative for
52 EFPY since the initial RTnpt has decreased.

Projected inside surface fluence at 52 EFPY has increased, affecting the J-integral
resistance of the material. Fluence at the crack tip is determined using the
attenuation equation from Regulatory Guide 1.99, Revision 2.

The Hot Leg Large Break Loss of Coolant Accident (LOCA) is the limiting transient at 32
EFPY and 52 EFPY since it most closely approaches the KJc limit of the weld. In the
upper-shelf toughness range, the Kl curve is closest to the lower bound KJc curve at
5.60 minutes into the transient. This time is selected as the critical time in the transient
at which to perform the flaw evaluation for Levels C and D Service Loadings.

Summary of Results for Level A, B, C and D Service Loadings at 52 EFPY

Evidence that the ASME Codé, Section XI, Appendix K acceptance criteria have been
satisfied for Levels A and B Service Loadings is provided by the following:

' FENOC submitted a request (FENOC Letter 1L-09-225 [Reference 4.8-18]) for exemption to use an
alternate method, as described in approved-topical report BAW-2308, Revision 1-A, for determining initial
RTnot values of the Linde 80 weld materials present in the beltline region of the Davis-Besse reactor
pressure vessel.

Time-Limited Aging Analyses ’ Page 4.2-6 ' August 2010



Davis-Besse Nuclear Power Station
License Renewal Application
Technical Information

(1) With factors of safety of 1.15 on pressure and 1.0 on thermal loading, the applied
J-integral (J1) is less than the J-integral of the material at a ductile flaw extension
of 0.10 in. (Jo1). The ratio Jo1/J: = 3.69 which is significantly greater than the
required value of 1.0. '

(2) With factors of safety of 1.25 on pressure and 1.0 on thermal loading, flaw
extensions are ductile and stable since the slope of the applied J-integral curve
is less than the slope of the lower bound J-R curve at the point where the two
curves intersect. :

Evidence that the ASME Code, Section XI|, Appendix K acceptance criteria have been
satisfied for Levels C and D Service Loadings is provided by the following:

(1) With a factor of safety of 1.0 on loading, the applied J-integral (J-) is less than the
J-integral of the material at a ductile flaw extension of 0.10 in. (Jo1). The ratio
Joa/J1=2.16, which is significantly greater than the required value of 1.0.

(2) With a factor of safety of 1.0 on loading, flaw extensions are ductile and stable
since the slope of the applied J-integral curve is less than the slopes of both the
lower bound and mean J-R curves at the points of intersection.

(3) Flaw growth is stable at much less than 75% of the vessel wall thickness. It has
also been shown that the remaining ligament is sufficient to preclude tensile
instability by a large margin.

The limiting reactor vessel beltline weld at Davis-Besse satisfies the ASME Code
requirements of Appendix K for ductile flaw extensions and tensile stability using
projected upper-shelf Charpy impact energy levels for the weld material at 32 EFPY and
52 EFPY. ‘

Disposition: 10 CFR 54.21(c)(1)(ii) Reactor vessel USE and equivalent margin
‘ analyses have been projected to the end of the
period of extended operation in accordance

with 10 CFR 54.21(c)(1)(ii).
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Table 4.2-2 USE Values at 52 EFPY for Davis-Besse Reactor Vessel Beltline Materials
RG 1.99 Position 1.2, Unless Otherwise Noted)

» USE @ 52 % T Neutron % Drop in
Material EFPY at %T, | Fluence, n/cm?, | Unirradiated USE@
Material ID. E>1MeV USE, ft-lbs EOL 1/4T | Cu, %
A . ... @
Forgings A508-2 BSS 270 61.5 16.8 0.20
Reactor Vessel Outlet Nozzle Forgings - A508-2 ATS 239 1.00E+18’ 75.5 14.5 0.16
Nozzle Belt Forging A508-2 ADB 203 1.34E+18 134 A
Upper Shell Forging A508-2 AKJ 233 9.87E+18 144
Lower Shell Forging A508-2 BCC 241 9.93E+18 118
‘ 9.93E+18 118
Dutchman Forging A508-2 | 122Y384VA1 1.00E+18’ 109
e e B ReactoriVess - .
ozzle Belt Forging to Bottom of Reactor Linde 80 | WF-233 /232 1.00E+18" 70
Vessel Inlet Nozzle Forging ‘ ' .
Nozzle Belt Forging to Bottom of Reactor Linde 80 WF-233 55.8 1.00E+18' 70 20.3 0.21
Vessel Outlet Nozzle Forging ' o
Nozzle Belt Forging to Upper Shell Linde 80 WF-232 NA® NA® 70 NA® 0.18
Forging Circumferential Weld (inner 9%) :
Nozzle Belt Forging to Upper Shell Linde 80 WF-233 54.8 1.34E+18 70 217 0.21
Forging Circumferential Weld {(outer 81%) -
Upper Shell Forging to Lower Shell Linde 80 WF-182-1 43.5 9.87E+18 70 37.9 0.24
Forging Circumferential Weld 43.4? 9.87E+18 70 38.0° 0.24
Lower Shell Forging to Dutchman Forging | Linde 80 WF-232 NA® NA® 70 NA’ 0.18
Circumferential Weld (inner 12%)
Lower Shell Forging to Dutchman Forging | Linde 80 WF-233 55.8 1.00E+18' 70 20.3 0.21
Circumferential Weld (outer 88%) '

T In accordance with Regulatory Guide 1.99, Revision 2, Figure 2, the lowest 1/4T fluence is 1E+18 n/cm®. The predicted USE is conservatively
calculated based on a fluence of 1E+18 n/cm? for this material, which is higher than the projected peak fluence at 52 EFPY for this location

, (see Table 4.2-4).

3 Location does not extend to 1/4T

Regulatory Guide 1.99 Position 2.2, Use of Surveillance data
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4.2.3 PRESSURIZED THERMAL SHOCK

10 CFR 50.61(a)(2) defines pressurized thermal shock (PTS) as an event or transient in
a pressurized water reactor causing severe overcooling (thermal shock) concurrent with
or followed by significant pressure in the reactor vessel. 10 CFR 50.61(b)(2) defines
screening criteria for embrittlement of reactor vessel materials in pressurized water
reactors, and required actions if the screening criteria are exceeded. The screening
criteria are based on the RTprs. The screening criterion for circumferential welds is
300°F maximum, and the -screening criterion for forgings is 270°F maximum. |f the
projected RTprs values remain below the applicable screening temperature, no
corrective action is required. ' '

For license renewal, a 52 EFPY RTp1s evaluation was performed for the reactor vessel
beltline materials. In accordance with 10. CFR 50.61, RTprs values were calculated by
~adding the initial RTnpr to the predicted radiation-induced ARTnpr plus a margin to

cover uncertainties, as prescribed by Regulatory Guide 1.99 Revision 2, “Radiation
- Embrittlement of Reactor Vessel Materials”. The predicted radiation induced ARTnpt
was calculated using the 52 EFPY neutron fluence at the clad-low alloy steel interface.
Table 4.2-3 includes 52 EFPY RTprs values for all 60-year beltline materials using
Position 1.1. Surveillance data was not used since there are not two credible sets of
RTpers surveillance data for any Davis-Besse location. Initial RTnpr and margins for
welds WF-182-1 and WF-232 (Nozzle Belt Forging to Upper Shell Forging
Circumferential Weld) were obtained from BAW-2308, - Revision 1-A
[Reference 4.8-14]%. Using Regulatory Guide 1.99 Revision 2, Table 1, the’ Chemistry
Factor for weld WF-232 is 157.3. However, when initial RTypr values from BAW-2308,
Revision 1-A are used, the Chemistry Factor cannot be less than 167.0. Thus the
Chemistry Factor shown in Table 4.2-3 for weld WF-232 is 167.0.

All RTpys values are below the screening criteria at 60 years. The beltline weld
WF-182-1 is the limiting material relative to RTprs.

Disposition: 10 CFR 54.21(c)(1)(ii) Reactor vessel RTprs TLAAs have been
projected to the end of the period of extended
operation.

* FENOC submitted a request (FENOC: Letter L-09-225 [Reference 4.8-16]) for exemption to use an

alternate method, as described in approved-topical report BAW-2308, Revision 1-A, for determining initial
RTnor values of the Linde 80 weld materials present in the beltline region of the Davis-Besse reactor
pressure vessel,
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Table 4.2-3 RTpts Values for 52 EFPY for Davis-Besse Reactor Vessel Beltline Materials

(RG 1.99 Position 1.1

RTprs/ | Fluence at clad-
Acceptance| low alloy steel
Criterion, |interface, n/cm?, RTnor(U)JARTwor, [FluencgChemistny Margin, |Copper
ltem Material ID. E>1MeV Factor| Factor
Reactor Vessel Inlet Nozzle Forging BSS 270 86.2 /270 1.14E+17 3 18.5
Reactor Vessel Outlet Nozzle Forging ATS 239 81.7/270 2.24E+17 3 22.7
Nozzle Belt Forging ADB 203 81.2/270 2.27E+18 50 15.6
Upper Shell Forging AKJ 233 79.4/270 1.68E+19 20 29.7
Lower Shell Forging BCC 241 95.7 /270 1.68E+19 50 22.9
Dutchman Forgi . 122Y384VA1] 80.8 /270 3 14.2 .
Nozzle Belt Forging to Bottom of WF-233/ 60.1/270 1.14E+17 -5 206 |[0.120{ 1723 | 445 | 0.21 | 0.65
Reactor Vessel Inlet Nozzle Forging 232 : »
Nozzle Belt Forging to Bottom of WF-233 7741270 2.24E+17 -5 31.8 [ 0.184 ] 1723 | 506 | 0.21 | 0.65
Reactor Vessel Outlet Nozzle Forging ) v ‘
Nozzle Belt Forging to Upper Shell WF-232 118.3/300| 2.27E+18 -47.6' | 100.2 | 0.600 | 167" 65.7' | 0.18 | 0.62
Forging Circumferential Weld (ID 9%) ’
Nozzle Belt Forging to Upper Shell WF-233 NA® NA® -5 NA® | NA® NA® NA® | 0.21 | 0.65
Forging Circumferential Weld (OD ‘
91%) :
Upper Shell Forging to Lower Shell WF-182-1 182.2°/ 300 1.68E+19 -80.2' | 2034 | 1.143 | 178.0 | 59.0' | 0.24 | 0.63
Forging Circumferential Weld ‘
Lower Shell Forging to Dutchman WF-232 73.4/300 2.28E+17 -5 293 10.186 | 157.3- | 491 0.18 | 0.62
Forging Circumferential Weld (ID '
12%) ~
Lower Shell Forging to Dutchman WF-233 NA’ NA® -5 NA® | NA’ NA® NA®- | 0.21 | 0.65
Forging Circumferential Weld (OD
88%)
'~ Value based on BAW-2308 Rev. 1A
2 _ Limiting location ' :
3 . Location does not extend to the clad base interface
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4.2.4 PRESSURE-TEMPERATURE LIMITS

10 CFR 50 Appendix G requires the establishment of pressure and temperature (P-T)
limits for material fracture toughness requirements of the reactor coolant pressure .
-boundary materials. Appendix G mandates the use of the ASME Section Ill, .
Appendix G to determine the stresses and fracture toughness at locations within the
reactor coolant pressure boundary.

One measure of the fracture toughness of a material is the reference temperature for
nil-ductility transition (RTnpr). RTnpor Will increase with cumulative exposure to neutron
irradiation resulting in an ART. This ART is used in the development of P-T limit curves.

Table 4.2-4 includes 52 EFPY ART at the 1/4T and 3/4T locations for all 60-year beltline
materials using Regulatory Guide 1.99, Revision 2, Position 1.1. Minimum cladding
thickness is 0.125 inches and the vessel low alloy steel thickness for the upper shell
and lower shell forgings is 8.44 inches, 8.563 inches for the nozzle belt forging, and
12.0 inches for the inlet and outlet nozzle forgings. Using these vessel wall depths and
the neutron fluence at the inner wetted surface of the vessel, the 4T and 34T fluence
values for the Davis-Besse reactor vessel materials are calculated in accordance with
Equation 1 of Regulatory Guide 1.99 Revision 2. Fluence values at the 1/4T and 3/4T
locations for the RV inlet and. outlet nozzle and associated welds that connect the
nozzles to the nozzle belt forging were obtained by adding the attenuation from both the
inside and outside surface. Position 2.1 was not used since two sets of credible ART
surveillance data were not available. Initial RTypt and margins for weld WF-182-1 and
WF-233 are obtained from BAW-2308, Revision 1-A [Reference 4.8-14].°

The current P-T limits, generated consistent with the requirements of 10 CFR 50
Appendix G and Regulatory Guide 1.99 Revision 2, are valid until 21 EFPY. A revised
pressure and temperature limits report will be submitted to the NRC, in accordance with
Technical Specification 5.6.4, before Davis-Besse operates beyond 21 EFPY, in
accordance with the requirements of 10 CFR 50, Appendix G. The P-T limit curves, as
contained in the pressure-temperature limit report and providing the information
required by Technical Specification 5.6.4, will be updated as necessary through the
period of extended operation as part of the Reactor Vessel Surveillance Program.

Disposition: 10 CFR 54.21(c)(1)(ii) Reactor vessel P-T limits will be managed, as
part - of the Reactor Vessel Surveillance
Program for the period of extended operation.

* FENOC submitted a request (FENOC Letter L-09-225 [Reference 4.8-16]) for exemption to use an
alternate method, as described in approved-topical report BAW-2308, Revision 1-A, for determining initial
RTnor values of the Linde 80 weld materials present in the beltline region of the Davis-Besse reactor
pressure vessel.
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Table 4.2-4 ARTSs at 52 EFPY for Davis- Besse Reactor Vessel Beltlme Materials
(RG 1.99 Posmon 1.1)

Item

B

Material
ID

Fluence
ART, nicm? RTnorwy ARTnoT, Fluence |Chem. Cu Ni
°F 10E18 °F °F Factor |Factor| Margin, °F % %
YaT YaT | %T | VaT | 3T YaT

BSS 270

orgings =

Reactor Vessel Inlet Nozzle Forgings 12 4110.3 10.080 [0.066 | 154.5 63.2 62.8 | 0.20
SA-580 Class 2 :
Reactor Vessel Outlet Nozzle ATS 239 | 82.0 |76.3]0.119 [0.0688 3 15.1]10.4 §0.123 [0.084| 123.0 | 63.8 62.9 | 0.16 | 0.80
Forgings
SA-580 Class 2 . .
Nozzle Belt Forging ADB 203 | 74.8 |64.8| 1.33 | 0.476 50 124] 74 (0.476 [0.285| 26.0 124 7.4 0.04 | 0.68
SA-580 Class 2
Upper Shell Forging AKJ 233 | 71.8 |57.3] 9.89 3.59 20 259 18.6 | 0.997 |0.717 | 26.0 259 18.6 | 0.04 | 0.77
SA-580 Class 2
Lower Shell Forging BCC 241 | 89.9 |78.8] 9.94 3.61 50 20.0]14.4 }10.998 [0.719] 20.0 200 144 | 0.02 | 0.81
SA 580 Class 2 , v
Dutchman Forging 122Y384VA1| 76.1 |70.3] 0.136 [0.0495 3 10.3| 5.1 |0.135 [0.067 | 76.1 62.8 622 | 0.11 ] 0.74
SA-580 Class 2 . . : , '
. .. S L
Nozzle Belt Forging to Bottom of WF-233/ | 50.6 [47.5 0.0494 -5 13.8 | 11.4 ]0.080 |0.066| 1723 | 41.7 41.0 |1 021 | 0.65
Reactor Vessel Inlet Nozzle Forging 232 )
Nozzle Belt Forging to Bottom of WF-233 61.0 |51.6|0.119] 0.0688 -5 | 212|146 10.123 0.084] 1723 | 447 420 {021 | 065
Reactor Vessel Qutlet Nozzle Forging ‘ '
Nozzle Belt Forging to Upper Shell WF-232 | NA? [ NA%| Naf | NA® -5 NAZ | NAZ | NAZ [ NAS | 1573 ] NA® NA® | 0.18 | 0.62
Forging Circumferential Weld (ID 9%) - )
Nozzle Belt Forging to Upper Shell WF-233 | 1004 [67.8] 134 | 0487 |-476 | 82.3 {497 {0.478 [0.288] 1723 | 65.7' 65.7' 1 0.21 | 0.65
Forging Circumferential Weld (OD 91%
Upper Shell Forging to Lower Shell WF-182-1 | 156.2 106.4 9.89 | 3.59 -80.2' } 1774 {127.6]0.997 |0.717| 1780 | 59.0' 59.0' ] 0.24-] 0.63
Forging Circumferential Weld
Lower Shell Forging to Dutchman WF-232 | NA® | NA%| NAY | NA® -5 NA® | NAZ | NAS [ NAZ | 1573 ] NAZ® NA° | 0.18 | 0.62
Forging Circumferential Weld (ID ' '
12%) : .
Lower Shell Forging to Dutchman WF-233 63.9 |47.5|0.136| 0.0495 -5 232 1115 10.135|0.067| 1723 | 457 41.0 | 0.21 | 0.65
Forging Circumferential Weld (OD 88% -
' - BAW-2308 Revision 1 A for initial RTypT and margin
2_ | ocation does notextendto 4 Tor % T
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'4.2.5 Low-TEMPERATURE OVERPRESSURE PROTECTION LIMITS

Appendix G of ASME Section Xl establishes procedures and limits for Reactor Coolant
System (RCS) pressure under low temperature conditions to provide protection against
non-ductile failure of the reactor vessel.

Low-temperature overpressure protection (LTOP) is provided in two ways at
Davis-Besse. o

1. Administrative controls are used to assure protection within the existing pressure-
temperature limits when the pressurizer power-operated relief valve and the
safety valves are not providing over-pressure protection, :

2. A relief valve in the Decay Heat Removal System suction piping is placed into
service when the RCS temperature is below 280°F.

The current technical specifications: for LTOP are valid through 21 EFPY. These
technical specifications used an improved methodology to calculate LTOP limits in
accordance with generically approved topical report BAW-10046A [Reference 4.8-8].

Main_taining the LTOP limits in accordance with Appendix G of ASME Section Xl, as
required by Appendix G of 10 CFR 50, assures that the effects of aging on the intended
functions will be adequately managed for the period of extended operation.

Disposition: 10 CFR 54.21(c)(1)(ii) LTOP Ilimits will be managed, as part of the
Reactor Vessel Surveillance Program, for the
period of extended operation.

4.2.6 INTERGRANULAR SEPARATION (UNDERCLAD CRACKING)

Underclad cracking (UCC) refers to intergranular separation in the heat- affected zone of
low-alloy steel under austenitic stainless steel cladding in SA-508, Class 2 reactor
vessel forgings manufactured to a coarse grain practice, and clad by high-heat-input
submerged arc processes. BAW-10013-A [Reference 4.8-7] contains a fracture
mechanics analysis that demonstrates the critical crack size required to initiate fast
- fracture is several orders of magnitude greater than the assumed maximum flaw size
- plus predicted flaw growth due to design fatigue cycles. The flaw growth analysis was
performed for a 40 year cyclic loading, and an end-of-life assessment of radiation
embrittiement (i.e., fluence at 32 EFPY) was used to determine fracture toughness
properties. The report concluded that the intergranular separations found in B&W
vessels would not lead to vessel failure. This report was accepted by the Atomic
Energy Commission.

In May 1973, the AEC issued Regulatory Guide 1.43, "Control of Stainless Steel Weld
Cladding of Low-Alloy Steel Components." The guide states that intergranular
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“separation "has been reported only in forgings and plate material of SA-508 Class 2
composition made to coarse grain practice when clad using high-deposition-rate
welding processes identified as ‘high-heat-input’ processes such as the submerged-arc
-wide-strip and the submerged-arc 6-wire processes. Cracking was not observed in clad
SA-508 Class 2 materials clad by ‘low-heat-input’ processes controlled to minimize
heating of the base metal. Further, cracking was not observed in clad SA-533 Grade B
Class 1 plate material, which is produced to fine grain practice. Characteristically, the
cracking occurs only in the grain-coarsened region of the base-metal heat-affected zone
at the weld bead overlap." The guide also notes that the maximum observed
dimensions of these subsurface cracks is 0.5 inch x 0.165 inch.

The methodology used to evaluate intergranular separations in the Davis-Besse SA-508
Class 2 forgings is consistent with the methodology reported in the update of
BAW-10013 included as Appendix C of BAW-2251A [Reference 4.8-15]. The
Davis-Besse specific analysis was performed for 60-years using the current fracture
. toughness information, applied stress intensity factor solutions, and fatigue crack growth.
correlations for SA-508 Class 2 material.

The analysis was applied to two relevant regions of the RV: the beltline and the nozzle
belt. -Both axial and circumferential oriented flaws were considered in the evaluation;
however, the detailed flaw evaluation was only performed for the bounding axially
oriented flaws. All the significant normal and upset condition transients and emergency
and faulted condition transients were evaluated in the analysis. The fatigue crack
growth analysis considered all the normal and upset condition transients with
associated 60-year projected cycles for the period of extended operation.

As provided in Confirmatory Action Letter, Number 3-10-001, FENOC has voluntarily
committed to shutdown the Davis-Besse plant no later than October 1, 2011, and
replace the RV closure head. Therefore, the current head (purchased from the Midland
Plant and installed during the Cycle 13 refueling outage) is .not considered in the
underclad cracking evaluation. The replacement RV closure head/head flange, to be
installed during the October 2011 outage, was fabricated using SA-508 Class 3
material,- which is not susceptible to intergranular separations. Therefore, this
replacement closure head/head flange is not considered in the underclad cracking
evaluation.

An axially oriented; semi-elliptical surface flaw with  an initial flaw size of 0.353-inch
deep (approximately twice that which has been observed) and 2.12-inch long
(approximately four times that which has been observed) with a 6:1 aspect ratio -was
conservatively assumed at each of the two regions. This is contrasted to the observed
“flaws which are subsurface with a maximum size of 0.165 inch deep by 0.5 inch long.

For an axially oriented flaw, the limiting location for satisfying the requirements of
IWB-3612 is at the lower end of the nozzle belt forging where the thickness transitions
from 8.438 to 12.0 inches. The maximum crack growth, considering normal/upset
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condition transients with associated 60-year projected cycles for the period of extended
operation was determined to be 0.043 inches, which results in-a final flaw depth of
0.396 inches. The maximum applied stress intensity factor for the normal and upset
condition results in a fracture toughness margin of 3.67 which is greater than the
acceptance criterion of ¥10 (3.16). 'The maximum applied stress intensity factor for the
emergency and faulted conditions results in a fracture toughness margin of 1.43, which
is greater than the acceptance criterion of V2 (1.41). Therefore, the postulated
underclad cracks in the Davis-Besse reactor vessel are acceptable for continued safe
operation through the period of extended operation.

Disposition: 10 CFR 54.21(c)(1)(ii) For the reactor vessel shell, including the
. flange, UCC TLAA have been projected to the
end of the period of extended operation.

Disposition: - Nota TLAA The replacement reactor vessel head is not
susceptible to UCC.

4.2.7 REDUCTION IN FRACTURE TOUGHNESS OF REACTOR VESSEL
INTERNALS

Reduction of fracture toughness of (stainless steel) reactor vessel internals is an aging
effect caused by exposure to neutron irradiation. Prolonged exposure to high-energy
neutrons results in changes to the mechanical properties, such as an increase in tensile
and yield strength, and decreases in ductility and fracture toughness. The extent of loss
of fracture toughness is a function of the material, irradiation temperature, and neutron
fluence. The reactor vessel internals components most susceptible to reduction in
fracture toughness are those nearest to the reactor core.

USAR Appendix 4A describes the detailed stress analysis of the internals under
accident conditions for the current term of operation. The analysis shows that although
there is some internals deflection, the internals will not fail because the stresses are
- within established limits. The effect of irradiation on the mechanical properties and
deformation limits for the reactor vessel internals was also evaluated for the current
term of operation. That analysis concluded that the reactor internals will have adequate
ductility to absorb local strain at the regions of maximum stress intensity, and that
irradiation will not adversely affect deformation limits.

The impact of the measurement uncertainty recapture (MUR) power uprate on the
structural integrity of the reactor vessel internals components was evaluated. It was
concluded that the temperature changes due to the MUR power uprate are bounded by
those used in the existing analyses, and the existing analyses remain valid. As part of
MUR uprate, FENOC provided the following commitment:
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“As appropriate, FENOC commits to incorporate recommendations from EPRI's
MRP inspection guidelines into the reactor vessel internals program at
Davis-Besse Nuclear Power Station, Unit, No. 1.”

The.dispdsition of the fracture toughness of reactor vessel internals TLAA for the period
of extended operation is to continue the committed PWR Reactor Vessel Internals
Program.

" Disposition: 10 CFR 54.21(c)(1)(iii) Integrity of the reactor vessel interhals will be
managed by the PWR Reactor Vessel Internals
Program for the period of extended operation.
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4.3 METAL FATIGUE

4.3.1 FATIGUE CYCLES
4.3.1.1 Design Transients

ASME Class 1 components are designed to withstand the effects of cyclic loads due to
temperature and pressure changes in the reactor system. These cyclic loads are
“introduced by normal unit load transients, reactor trips, startup and shutdown
operations, and earthquakes. '

The 14 original design transients for the RCS are found in USAR Table 5.1-8. Over the
life of the plant, additional transients have been identified, including analyzed transients
for new components and non-RCS components. The design cycles that are significant
contributors to fatigue usage are included in the Fatigue Momtormg Program and are
provided in Table 4.3-1.

NRC Bulletm 88-11, "Pressurizer Surge Line Thermal Stratification," required the
re-evaluation of the cyclic fatigue of the Pressurizer Surge Line. Topical Report
BAW-2127 and its Supplements [References 4.8-10 through 4.8-13] describe the results
of the revised evaluation. As part of this evaluation (Supplement 3 to BAW-2127) the
Davis-Besse heatup and cooldown transients were redefined. Other transients were
modified to include thermal stratification and striping. The transients and numbers of
design cycles are listed in Table 4.3-1.

4.3.1.2 Projected Cycles

The number of cycles accrued to February 2008 were compiled. These accrued cycles
were linearly extrapolated to 60 years of operation to determine whether the incurred
" cycles would remain below the number of design cycles. The results are presented in
Table 4.3-1.

Transients 9C, 9D, and 32 are the only transients affecting Class 1 components where
the 60-year projected cycles exceed the design cycles, and are discussed in some
detail below. Transient 31A affects the non-Class 1 permanent canal seal plate, and is
discussed in Section 4.6.3.

Transient 9 (A through D):

Transient 9 originally counted rapid depressurizations of the RCS because of the
temperature transients a rapid depressurization would impose on the high pressure
injection (HPI)/makeup nozzles. It was recognized that HPI flow testing also caused
temperature swings on the HPI nozzles, and cycles of flow testing were added to
this event. Today this transient counts HPI flow tests individually for each of the four
HPI/makeup nozzles.
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‘Forty (40) cycles of HPI flow testing were analyzed to determine the effect of HPI
flow testing on the cumulative usage factor (CUF) of the HPI nozzles. See Section
4.3.2.3.1 below for discussion of the HPl/makeup nozzle CUFs. The analysis of the
HPI nozzles determined that the elbowlets in HPI nozzles 1-1 and 1-2 were limited to
13 cycles each, Transients 9A and 9B, respectively. Davis-Besse is currently
monitoring these nozzles against a limit of 13 design cycles. Current cycles are at 9
and 8 for nozzles 1-1 and 1-2, respectively. Current test practices do not cycle
these nozzles and projections are that the cycles will remain at the current levels for
40 years and for 60 years of operation.

HPI nozzles 2-1 and 2-2 are limited to 40 cycles; Transients 9C and 9D,
respectively. Current test practices cycle these nozzles. The 60-year cycle
projection for these nozzles exceeds the design cycle number of 40. Because these
nozzles may be reanalyzed for other reasons such as the planned modification to
replace the nozzle safe ends and thermal sleeves, Davis-Besse will manage fatigue
of these nozzles for the period of extended operation rather than reanalyze for the
possible additional cycles at this time. Davis-Besse has committed (see
Appendix A) to replace the nozzle safe ends and thermal sleeves prior to the period
of extended operation rather than reanalyze for the possible additional cycles.

Transient 32

Each remote welded plug installed in the once-through steam generators (OTSGs) is
limited to 33 cycles of heatup and cooldown. The 60-year cycle projection for some

- of these plugs exceeds the design cycle number. Davis-Besse monitors these
‘cycles with the Fatigue Monitoring Program and will ensure action (either a
reanalysis of record or a plant modification) is taken before the design number of
cycles is reached. . Because these plugs may be reanalyzed for other reasons,
Davis-Besse will manage fatigue of these plugs for the period of extended operation
rather than reanalyze for the possible additional cycles at this time.

The Fatigue Monitoring Program monitors the Cycles incurred and assures that action is
taken prior to any analyzed numbers of events being exceeded. The Fatigue Monitoring
Program has been reviewed for consistency with the USAR and the supporting fatigue
- analyses.
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Table 4.3-1 60-Year Projected Cycles

Program

Accrued

60-year

Transient Transient Cycles To| Projection L();ez;gg Notes
# 2/19/2008| Cycles | ™Y ‘
1 A Reactor Coolant System (RCS) Heatup (70 to 65 128 240 | None
558.7° F) [USAR Transient # 1]
1 B RCS Cooldown (558.7 to 140° F) [USAR 64 128 240 | As Davis-Besse was operating at the time of the latest cycle
Transient # 1] count, there is one more heatup than cooldown. To reflect
‘ complete cycles, the cooldown projection was raised to match
the heatup projection. '
2 A RCS Heatup (532 to 582° F) [USAR Transient # 2] 104 205 1440 | None
2 B RCS Cooldown (582 to 532° F) [USAR Transient 48 94 1440 | None
# 2] ' .
3 Power Change 8-100% [USAR Transient # 3] NA NA 1800 | Transients 3 and 4 are not monitored. Davis-Besse is not a load
, , ' following plant and therefore; transients 3 and 4 could not
4 Power Change 100-8% [USAR Transient # 3] NA NA 1800 | credibly approach the number of design cycles durlng the period
- | of extended operation.
5 10% Step Load Increase [USAR Transient # 4] 34 67 8000 | None
6 10% Step Load Decrease [USAR Transient # 5] 71 140 8000 | None
7 A Step Load Reduction 100-8% from Turbine Trip 4 8 160 | None
[USAR Transient # 6] :
7 B | Step Load Reduction 100-8% from Electrical Load 2 4 150 | None
Rejection [USAR Transient # 6]
8 A | Reactor Trip from Low Reactor Coolant Flow 2 4 40 None
[USAR Transient # 7]
8 B Reactor Trip from High Temperature, Pressure or 24 47 160 | None
Power [USAR Transient # 7] :
8 C | Reactor Trip from High Pressure due to loss of 13 26 88 None
Feedwater [USAR Transient# 7]
8 D | Reactor Trip from other [USAR Transient # 7] 56 110 112 | None
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Table 4.3-1 60-Year Projected Cycles
Program : Accrued | 60-year Design
Transient Transient Cycles To| Projection Cycles Notes
# 2/19/2008| Cycles
9 A Rapid RCS Depressurization 1-1 [USAR Transient 9 9 13 The projection rate of future cycles for Transients 9A - 9D is
# 8] ] | based on the five-year period from 1/25/2003 to 2/19/2008, to
9 B Rapid RCS Depressurization 1-2 [USAR Transient 8 .8 13 include only the current test methodology. Accrued cycles as of
# 8] 1/25/2003 for Transients 9A, 9B, 9C and 9D were respectively 9,
8, 17, and 14. This current test methodology does not cycle
nozzles 1-1 and 1-2. Therefore the 60-year projection for
Transients 9A and 9B is equal to the cycles that occurred before
1/25/2003.
9 C | Rapid RCS Depressurization 2-1 [USAR Transient 21 44 40 Transients 9C and 9D, high pressure injection nozzle cycles, are
# 8] projected to exceed the number of design cycles prior to the end
9 D | Rapid RCS Depressurization 2-2 [USAR Transient 19 - 48 40 of the period of extended operation. Davis-Besse manages
| #8] fatigue of these nozzles using the Fatigue Monitoring Program.
10 Loss of Reactor Coolant Pump without Reactor - 5 10 20 None
Trip [USAR Transient # 9] .
11 Control Rod Withdrawa! [USAR Transient # 10] 0 40 40 Transient 11 has not occurred; therefore the mathematical
‘ projection is zero. The number of 60-year projected cycles has
been set to the number of design ¢cycles to allow for future
occurrence. '
12 A Hydro-test - RCS [USAR Transient # 12] 2 4 15 None
12 B Hydro-test — Secondary 2 4 25 None
13 Steady State Power Variations - NA NA Infinite | Steady state power variations are not counted because they are
not fatigue significant and the design cycle number is infinite.
14 Control Rod Drop 9 18 40 None
15 Loss of Offsite Power 3 6 40 None
16 Steam Line Failure 0 NA 1 Steam line failure is not considered in fatigue evaluations.
Therefore, projected cycles are not provided.
17 A | Steam Generator Boiling Dry from Loss of 3 6 20 None
Feedwater )
17 B Steam Generator Boiling Dry from Stuck Turbine 1 NA 10 Transient 17B is an emergency conditions and is not considered
Bypass Valve in fatigue evaluations; therefore, it is not necessary to project
cycles.
18 Feedwater Temperature Variation (Loss of 0 40 40 Transient 18 has not occurred; therefore the mathematical
Feedwater Heater) projection is zero. The number of 60-year projected cycles has
been set to the number of design cycles to allow for future
occurrence.
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Table 4.3-1 60-Year Projected Cycles

Program

Accrued

60-year

Transient Transient Cycles To| Projection geSIIgn Notes. -
# : 2/19/2008| Cycles | “Y€'®S
19 Feed and Bleed NA NA 4000 | Feed and bleed is not counted as it is not a fatigue significant
» event.

20 A M!scellaneous - Makeup Flow #1 NA NA 30008 Miscel.laneous makeup flow and pressurizer spray flow are not

20 B M!scellaneous = Makeup. Flow #2 NA NA 4X10 counted as they are not fatigue significant events.

20 C Miscellaneous - Pressurizer Spray NA NA 20000

21 Loss of Coolant Accident (LOCA) 0 NA 1 Transients 21 is a faulted condition and is not considered in

[USAR Transient # 11} fatigue evaluations. Therefore, projected cycles are not
: provided.
22 A Test Transients — High Pressure Injection System NA NA 40 Transient 22A is not applicable to Davis-Besse. High pressure
[USAR Transient # 12] injection pumps recirculate back to the Borated Water Storage
Tank during the High Pressure Injection System Test and
: therefore, no inventory is added to the Reactor Coolant System.
22 B | Test Transients - Core Flood 1-1 [USAR Transient 13 26 240 None
#12] ]
22 C | Test Transients - Core Flood 1-2 [USAR Transient 13 26 240 None
#12] :

23 A OTSG - Fill Secondary NA NA 240 OTSG fill, flush, and chemical cleaning are not counted as they

23 B OTSG - Fill Primary NA NA 240 are not fatigue significant events.

23 C. | OTSG - Flush NA NA 40

23 D OTSG —Chemical Cleaning NA NA 20 .

24 Hot Functional Testing 1 1 1 There will be no further Hot Functional Tests; therefore
Transient 24 projection is zero additional cycles.

25 A Pressurizer Heaters NA NA 5000 Pressurizer heater cycles are not counted as they are not fatigue

25 B Pressurizer Heaters NA NA 20000 [ events.

26 A Pressurizer Code Safeties 0 30 30 Transient 26A has not occurred; therefore the mathematical
projection is zero. The number of 60-year projected cycles has
been set to the number of design cycles to allow for future
occurrence.

26 B Pressurizer Electromatic Relief >=400° F 49 96: 270 None

26 C Pressurizer Electromatic Relief < 400° F 21 25 25 No cycles have been accrued for Transient 26C in the last 20
years-due to plant modifications to keep the loop seal
continuously drained and prevent this transient from occurring.

" Therefore, the number of 60-year projected cycles is set to the
number of design cycles. '
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Table 4.3-1 60-Year Projected Cycles

Program Accrued |- 60-year Design
Transient Transient Cycles To| Projection Cycles . Notes
# ‘ 2/19/2008| Cycles ; : - :
27 Generator Abnormal Frequency 0 NA 1 Generator abnormal frequency is not considered in fatigue
" evaluations. Therefore, projected cycles are not provided.
28 Maximum Probable Earthquake [USAR Transient 0 NA 650 Transients 28 is a faulted condition and is not considered in
#13] fatigue evaluations. Therefore, projected cycles are not
provided.
29 Pressurizer Spray Nozzle and Spray Line Delta 5 10 25 None.
Temperature >300° F
30 A | Auxiliary Feedwater Bolted Nozzle 1-1 196.5 387 875 | A Reactor Coolant System heatup and cooldown is one
30 B Auxiliary Feedwater Bolted Nozzle 1-2 2245 442 875 transient cycle and bolting/unbolting of the nozzles is one
: ] transient cycle for Transients 30A and 30B.
31 A Permanent Canal Seal Plate (Heatup/Cooldown) 7.5 51 50 The permanent canal seal plate was installed on 1/25/2003.
. Transient 31A is counted from that date. A Reactor Coolant
System heatup and cooldown is one transient cycle. Transient
31A is projected to exceed the number of design cycles prior to
the end of the period of extended operation. Davis-Besse
manages fatigue of this plate using the Fatigue Monitoring
Program.
31 B Permanent Canal Seal Plate (Operating Basis 0 NA 50 | Transients 31B is a faulted condition and is not considered in
Earthquake) fatigue evaluations. Therefore, projected cycles are not
. provided.
32 OTSG Welded Plug (limiting plug is Remote 175 64 33 The limiting plug (remote welded plug 2A) was installed on
Welded Plug 2A 79-68) (Heatup/Cooldown) 5/23/2003. A Reactor Coolant System heatup and cooldown is
one transient cycle. Transient 32 is projected to exceed the
number of design cycles prior to the end of the period of
extended operation. Davis-Besse manages fatigue of these
plugs using the Fatigue Monitoring Program.
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4.3.2 CLAass 1 FATIGUE
4.3.21 Class 1 Background

The specific codes and standards to which systems, structures, and components were
designed are listed in USAR Table 3.2-2. The primary code governing design and
construction of the Class 1 systems and components is the ASME Boiler and Pressure
Vessel Code. The ASME Code requires evaluation of transient thermal and mechanical
load cycles and determination of fatigue usage for Class 1 components.

4.3.2.2 Class 1 Vesséls, Pumps, and Major Components

The Class 1 components are those components within the scope of the “Class 1" aging
management review (see Section 3.1). The Class 1 components evaluated for license
renewal include the reactor vessel, the control rod drives, the reactor coolant pumps,
the pressurizer, and the steam generators.

“Cumulative usage factors for the Class 1 components are calculated based on normal

and upset design transient definitions contained in the component design specifications.
‘The design transients used to generate cumulative usage factors for Class 1
components are discussed in Section 4.3.1 above. In accordance with Davis-Besse
Technical Specification 5.5.5, the Allowable Operating Transient Cycles Program
(Fatigue Monitoring Program) provides controls to track the USAR Section 5 cyclic and
transient occurrences to ensure that components are maintained within the design
limits. ' S

Fatigue of Class 1 components is managed by the Fatigue Monitoring Program. This
program tracks the occurrence of plant transients that affect fatigue. The number of
design cycles originally considered in the design fatigue analyses is not a design limit.
The design limit for fatigue is the ASME Code allowable CUF .of 1.0. The fatigue usage
for a component is normally the result of several different thermal transients, coupled
with mechanical loads. Exceeding the design number of cycles for one or more
transients does not necessarily imply that fatigue usage will exceed the allowable limit.

4.3.2.21 Reacto_r Véssel

The reéctor is designed as a Class A vessel in accordance with the ASME Code,
Section lil, 1968 Edition through Summer 1968 Addenda.

The reactor vessel consists of a cylindrical shell, a spherically dished bottom head, and
aring flange. The spherically dished reactor closure head (upper head) is welded to a
ring flange which is bolted to the vessel ring flange with large-diameter studs. Structural
components on the reactor vessel nozzles support the vessel. All internal surfaces of
the vessel are clad with stainless steel weld deposit.
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The vessel has two outlet nozzles through which reactor coolant flows to the steam
generators, and four inlet nozzles through which reactor coolant re-enters the reactor
vessel. Smaller nozzles between the reactor coolant nozzles serve as inlets for decay
- heat cooling and emergency cooling water injection (core flooding and low-pressure
injection engineered safety functions).

The bottom head is penetrated by the incore instrumentation nozzles. The closure head
. is penetrated by flanged nozzles that provide for attaching the control rod drive
mechanisms.

A stress analysis of the entire vessel was conducted under both steady-state ‘and
transient operations. The result is a complete evaluation of both primary and secondary
stresses and the fatigue life of the entire vessel. The reactor vessel was analyzed for
fatigue by the original equipment manufacturer. :

Design CUFs for the limiting reactor vessel assembly locations were calculated to be
less than 1.0 based on the design transients. The number of occurrences of design
transients is tracked by the Fatigue Monitoring Program to ensure that action is taken
before the analyzed numbers of transients are reached. As such, the effects of aging
due to fatigue are managed for the period of extended operation.

Disposition: 10 CFR 54.21(c)(1)(iii) The effects of fatigue on the reactor vessel will
be managed for the period of extended
operation by the Fatigue Monitoring Program.

4.3.2.2.2 Reactor Vessel Ihternals

Reactor vessel internal components include the plenum assembly and the core support
assembly. The core support assembly comprises the core support shield, core barrel,
lower grid, flow - distributor, incore instrument guide tubes, thermal shield, and
surveillance specimen holder tubes.

The reactor vessel internals are designed to support the core and to maintain alignment
between the fuel assemblies and the control rod drives. The internals also direct the
flow of reactor coolant, provide gamma and neutron shielding, provide guides for incore
instrumentation between the reactor vessel lower head and the fuel assemblies, support
the surveillance specimen assemblies in the annulus between the thermal shield and
the reactor vessel wall, and support the internal vent valves.

4.3.2.2.2.1Low Cycle Fatigue

The core support components are designed to meet the stress requirements of the
ASME Section Ill during normal operation and transients. USAR Appendix 4A contains
a detailed stress analysis of the internals under accident conditions. USAR Table 4.2-5
shows that stresses are within established limits, and that deflections would not prevent
control rod assembly insertion.
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Although the reactor vessel internals are designed to meet the stress requirements of
ASME Section |, they are not code components. Consequently, a fatigue analysis of
‘the reactor vessel internals was not performed as part .of the original design. The
stresses for faulted conditions were analyzed, but fatigue for normal and upset
conditions was not analyzed.

Davis-Besse has replaced the majority of the Alloy A-286 bolts for the reactor vessel
internals with Alloy X-750 HTH bolts. The replacement bolts were designed to ASME
Section lll, and fatigue analyses were performed for the replacement bolis.
Davis-Besse has not replaced the upper thermal shield bolts, flow distributor bolts, or
guide block bolts. All cumulative usage factors calculated for the reactor vessel
internals bolts are based on the nuclear steam supply system design transients
identified in Table 4.3-1, and are less than 1.0. Therefore, the effects of fatigue will be
adequately managed for the period of extended operation by the Fatigue Monitoring
Program.

Disposition: 10 CFR 54.21(c)(1)(iii) The low-cycle fatigue analysis TLAA for the
reactor vessel internals will be managed by the
Fatigue Monitoring Program for the period of
extended operation.

4.3.2.2.2.2Reactor Vessel Internals Flow Induced Vibration

The classic endurance limit approach to design of components subject to flow induced
vibration is based on the observation that a fatigue curve becomes approximately
asymptotic to a given value of stress (the endurance limit) for large numbers of cycles.
A component can be designed for infinite life by maintaining the actual peak stresses
below the endurance limit. Unfortunately, actual data, especially for austenitic stainless
steel, has not been coliected to the endurance limit.

For the Davis-Besse reactor vessel internals, the ASME Code fatigue curve was
extended to 1E+12 cycles (the upper bound on the number of cycles for a 40-year
design life). The resulting stress value of 20,400 psi was reduced to 18,000 psi as the
—endurance limit. For 60-years of operation, it follows that 1.5E+12 would bound the
expected loading cycles. The extrapolated fatigue curve at 1.5E+12 cycles is
approximately 20,200 psi, still above the 18,000 psi that was used as the endurance
limit. Therefore the 18,000 psi endurance limit used for the flow induced vibration
analyses of the reactor vessel internals remains valid for the period of extended
operation. '
Disposition: 10 CFR 54.21(c)(1)(i) The endurance limit for flow. induced vibration
: of the reactor vessel internals remains valid to
the end of the period of extended operation.
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432223 Incore Instrumentation Nozz/es, Surveillance Capsule Holder Tubes

The incore instrument nozzles were analyzed for fatigue due to flow induced vibration.
The resulting CUF is 0.59. An additional 20 years of operation would result in a CUF of
no more than 0.885 (1.5 x 0.59), which remains below the limit of 1.0. This CUF has
been satisfactorily projected for the period of extended operation.

The re-designed surveillance capsule holder tubes were analyzed for fatigue due to fiow
induced vibration. The resulting CUF is 0.00042. An additional 20 years of operation
would result in a CUF of no more than 0.00063 (1.5 x 0.00042), which remains below
the limit of 1:0. This CUF has been satisfactorily projected for the period of extended
operation. :

Disposition: 10 CFR 54.21(c)(1)(ii) The CUFs for flow induced vibration of select
reactor vessel internals have been projected to
the end of the period of extended operation.

43223 Control Rod Drive Housings Fatigue

The control rod drive mechanism is an electro-mechanical device that includes a
pressure vessel (housing).

The control rod drive housings are designed to ASME Section Ill, 1968 Edition through
Summer 1970 Addenda. The control rod drive housings were analyzed for fatigue by
the original equipment manufacturer. The cumulative usage factors calculated for the
various control rod drive locations are based on the nuclear steam supply system
design transients identified in Table 4.3-1, and are all less than 1.0. The number of
occurrences of design transients is tracked by the Fatigue Monitoring Program to
ensure that action is taken before the design cycles are reached. As such, the effects
of aging due to fatigue are managed for the period of extended operation.

Disposition: 10 CFR 54.21(c)(1)(iii) The effects of fatigue on the control rod drive
housings will be managed for the period of
extended operation by the Fatigue Monitoring
Program.

43224 Reactor Coolant Pump Casings Fatigue

The reactor coolant pumps are single stage, single suction, vertical centrifugal pumps.
The pump casings consist of a bottom suction inlet, a multi-vane diffuser, a collecting
scroll, and a horizontal discharge nozzle. The pump casing is welded into the piping
system, and the pump internals can be removed for inspection or maintenance without
removing the casing from the piping.

The reactor coolant pump casings are designed to ASME Section I, 1968 Edition
through Winter 1968 Addenda. The reactor coolant pumps were analyzed for fatigue by
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the original equipment manufacturer. Design cumulative usage factors for the limiting
reactor coolant pump locations were calculated based on design transients, and are all
~less than 1.0. The number of occurrences of design transients is tracked by the Fatigue
Monitoring Program to ensure that action is taken before the design cycles are reached.
“As such, the effects of aging due to fatigue are managed for the -period of extended
operation. '

Disposition: 10 CFR 54.21(c)(1)(iii) The effects of fatigue on the reactor coolant
: pumps will be managed for the period of
extended operation by the Fatigue Monitoring

Program.

43.2.25 Pressurizer Fatigue

The pressurizer is a vertical-cylindrical vessel that is connected to the reactor outlet
piping by the surge line. The vessel is protected from thermal effects by a distribution
baffle on the surge pipe inside the vessel. Two ASME Code relief valves are connected
to the pressurizer to relieve system overpressure. A pilot-operated relief valve limits the
lifting frequency of the code relief valves. Replaceable electric heater bundles in the
lower section and a water spray nozzle in the upper section maintain the steam and
water at the saturation temperature corresponding to the desired Reactor Coolant
System pressure. :

The pressurizer is designed to ASME Section |ll, 1968 Edition through Summer 1968
Addenda. The pressurizer was analyzed for fatigue by the original equipment
manufacturer. Design cumulative usage factors for the limiting pressurizer locations,
including the surge nozzle, were calculated based on design transients, and are all less
than 1.0. The number of occurrences of design transients is tracked by the Fatigue
Monitoring Program to ensure that action is taken before the design cycles are reached.
As such, the effects of aging due to fatigue are managed for the period of extended
operation. '

Disposition: 10 CFR 54.21(c)(1)(ii) The effects of fatigue on the pressurizer will be
managed for the period of extended operation
by the Fatigue Monitoring Program.

4.3.2.2.6 Once Through Steam Generators (OTSGs)

The once through steam generator design is a vertical, straight-tube-and-shell heat
exchanger that produces superheated steam at approximately a constant pressure.
Reactor coolant flows downward through the tubes, and steam is generated on the shell
side. The parts exposed to reactor coolant system pressure are the hemispherical
heads (including inlet and outlet nozzles), the tubesheets, and the straight Inconel tubes
between the tubesheets. The reactor coolant side has access ports (manways and
inspection openings), and a drain nozzle for the bottom head. The reactor coolant side
of the unit can be vented by a vent connection on the reactor coolant inlet pipe to each
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unit. The unit is supported by a skirt attached to the bottom head which rests on a
sliding support and provides the required freedom of movement to accommodate
- thermal expansion of the Reactor Coolant System.

The shell, the outside of the tubes, and the tubesheets form the boundaries of the
steam-producing section of the vessel. Within the shell, the tube bundle is surrounded
by a baffle, which is divided into two sections. The upper part of the annulus between
the shell and baffle is the superheater outlet, and the lower part is the feedwater
inlet-heating zone.

 The various aspects of steam generator fatigue analysis are addressed in the

subsections below.

4.3.2.2.6.107TSGs Fatigue

The primary (tube) and secondary (shell) sides of the .once through steam generators
are designed to ASME Section Ill, 1968 Edition through Summer 1968 Addenda. The
steam generators were analyzed for fatigue by the original equipment manufacturer.
The cumulative usage factors for the limiting primary and secondary side steam
generators locations were calculated based on design transients, and are all less than
1.0. In addition, the steam generator remote weld plugs have a limited design life of 33
heatup-cooldown cycles to maintain a fatigue usage of less than 1.0. The number of
occurrences of design transients is tracked by the Fatigue Monitoring Program to
ensure that action is taken before the design cycles are reached. As such, the effects
of aging due to fatigue are managed for the period of extended operation.

Disposition: 10 CFR 54.21(c)(1)(iii) The effects of fatigue on the steam generators
will be managed for the period of extended
operation by the Fatigue Monitoring Program.

4.3.2.2.6.20TSGs Tube Sléeves Fatigue

USAR Section 5.5.2.3 indicates that steam generator tubes that are found to be leaking
~ may be plugged or repaired by mechanical (rolled) sleeving. Section Il of the ASME
~Code does not provide design rules for mechanically roll-expanded attachments, and
theoretical stress analyses are inadequate. In such cases, Appendix I of ASME
Section Ill permits the use of experimental stress analysis to substantiate the critical or
governing stress. The structural adequacy of the sleeve attachment to withstand cyclic
loadings was demonstrated by a fatigue test per ASME Section |ll, Appendix [1-1500.
The sleeve loading transients for the fatigue test were based on the design transients.
In particular, the pressure cycling portion of the fatigue test is based on the number of
startup cycles for a once through steam genérator (360 cycles).

Note that the steam generator tube sleeves were tested to 360 startup cycles to bound
all Babcock & Wilcox 177 fuel assembly plants. Davis-Besse has only 240 startup
cycles allowed in USAR Table 5.1-8, and only 128 projected startup cycles in 60 years

Time-Limited Aging Analyses Page 4.3-12 August 2010



‘Davis-Besse Nuclear Power Station
License Renewal Application
Technical Information

- of operation per Table 4.3-1. Consequently, Davis-Besse will not approach the tested
number of cycles for the once through steam generator tube sleeves during the period
of extended operation, and the TLAA associated with fatigue testlng of the tube sleeves
will remain valid. -

Disposition: 10 CFR 54.21(0)(1)(i) The fatigue testing of the once through steam
generator tube sleeves will remain valid for the
period of extended operatlon

4.3.2.2.6.30TSGs Auxiliary Feedwater Mod/flcat/on

The original auxiliary feedwater headers internal to the steam generators were found
damaged during the 1982 refueling outage. The repair installed an external header on
each steam generator, including some rerouting of piping and supports. Included in this
repair was the evaluation of the eight new holes in the steam generators, the auxiliary
feedwater thermal sleeves, the riser flange attachment to the shell (shell, thermal sleeve
bearing area and studs), and flow induced vibration of the steam generator tubes.

The design of this 1982 modification has been included in the steam generator stress
analysis referenced in Section 4.3.2.2.6.1 above. Therefore the fatigue analyses of the
steam generator shell performed as part of this modification are included in the steam
generator fatigue previously discussed in Section 4.3.2.2.6.1.

The analysis of the auxiliary feedwater thermal sleeve stresses provided a basis for
demonstrating that the auxiliary feedwater thermal sleeve is capable of withstanding
300 cycles of auxiliary feedwater injection transients. This analysis was performed in
accordance with the requirements of the ASME Code for Class | components. The riser
flange attachment to the steam generator shell was also- analyzed per ASME Code
requirements, and was acceptable for a design life of 875 cycles of auxiliary feedwater
initiation. Auxiliary feedwater initiations, Transients 30A and 30B in Table 4.3-1, are
currently only at 196.5 and 224.5 cycles respectively. Transients 30A and 30B are
projected to a maximum of 387 and 442 cycles, respectively, through the .period of
extended operation. These 60-year projections are below the 875 design cycles for the
riser flange attachment but exceed the 300 design cycles for the auxiliary feedwater
thermal sleeve. The number of occurrences of design transients is tracked by the
Fatigue Monitoring Program to ensure that action is taken before the design cycles are
reached. As such, the effects of aging due to fatigue are managed for the period of
extended operatlon :

Flow induced vibration of the steam generator tubes with the new feedwater header
design was also reviewed. It was concluded that the stress and deflection with the
external headers was significantly less than the stress and deflection with the original
internal headers; consequently flow induced vibration was not reanalyzed for this
modification. Section 4.3.2.2.6.4 below, discusses the flow induced vibration analyses
of the steam generator tubes.
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Disposition: 10 CFR 54.21(c)(1)(iii) The effects of fatigue on the auxiliary
- feedwater header modification will be managed
for the period of extended operation by the

Fatigue Monitoring Program.

4.3.2.2.6.40TSGs Tubes and Tube Stabilizers Flow Induced Vibration

Flow induced vibration of the once through steam generator tubes has been analyzed
several times over the life of the Davis-Besse plant. The latest flow induced vibration
analysis shows that the highest cumulative usage factor for any existing tube
-configuration is 0.443 for an un-repaired tube next to the open lane. Adding 20 years of
operation to this tube increases the cumulative usage factor by a factor of 1.5 to a
60-year value of 0.665, which remains acceptable (< 1.0).

- The cumulative usage factor for the 3/8 inch tube stabilizers is calculated using both
high cycle (flow inducted vibration) and.low cycle (transients) fatigue. As the cumulative
usage factors are only 0.12 for the tube-to-stabilizer weld and 0.07 for the nail, the flow
induced vibration portion of these cumulative usage factors can be increased by 1.5 for
60 years, and the cumulative usage factors will remain below 1.0.

Disposition: 10 CFR 54.21(c)(1)(ii) The TLAA associated with the flow induced
' vibration of the steam generator tubes and
tube stabilizers has been projected through the

period of extended operation.

4323 Class 1 Piping and Valves

The Davis-Besse reactor coolant system piping, as well as reactor coolant pressure
boundary piping in other systems, was designed to American National Standards
Institute (ANSI) B31.7 Draft, February 1968 with Errata, June 1968 and also meets the
design requirements of ANSI B31.7, 1969 Edition. The B31.7 Piping Code requires
evaluation of transient thermal and mechanical load cycles and determination of fatigue
usage for Class 1 piping. The reactor head vent and other piping designated as quality
group A, B, or C is designed to ASME Section Ill, 1971 Edition, Class 1, 2 or 3
respectively. Only quality group D piping is designed to ANSI B31.1. Davis-Besse has
no Class 1 piping designed to B31.1.

4.3.2.31 Class 1 Piping Fatigue ,
Class 1 piping at Davis-Besse includes the following piping.

Reactor Coolant Piping:

The reactor coolant piping connects the major components of the Reactor Coolant
System, including the reactor vessel, the steam generators and the reactor coolant
pumps. The reactor coolant piping has welded connections for pressure taps,

Time-Limited Aging Analyses Page 4.3-14 _ August 2010



Davis-Besse Nuclear Power Station
License Renewal Application

Technical Information

temperature elements, vents, drains, decay heat removal, and emergency core cooling
high-pressure injection water.

The CUFs calculated for the reactor coolant piping are based on the design transients
‘identified in Table 4.3-1 and are all less than 1.0.

Pressurizer Surge Line:

NRC Bulletin 88-11, "Pressurizer Surge Line Thermal Stratification," required the
re-evaluation of the cyclic fatigue of the pressurizer surge line [References 4.8-10, 4.8-
11, 4.8-12, and 4.8-13]. As part of this evaluation the design basis plant heatup and
cooldown transients were completely redefined. Other transients were modified to
include thermal stratification and ‘striping. In addition to these changes, a number of
transients were added and other modifications were made to the existing transients
based on a review of the plant operating history, including the operating procedures.
The surge line piping and nozzles were analyzed for license renewal, considering the
effects of the reactor coolant environment. See Section 4.3.4 for the latest pressurizer
surge line analyses. )

Reactor Coolant Drains and Letdown Lines:

The Class 1 portion of the reactor coolant drains, designed to ASME Ilil Class A
(Class 1), extends only to the second isolation valve away from the reactor vessel. The
letdown line extends from the suction of reactor coolant pump 1-1-1 (RCS Loop 1-1
Cold Leg) to the letdown cooler isolation valves. The original analysis for these vents
and drains was updated based on NRC Bulletin 79-14. The CUFs calculated for the
reactor coolant drains and letdown line are based on the design transients in
Table 4.3-1 and are all less than 1.0.

High Pressure Injection Lines:

The Class 1 portion of the High Pressure Injection System, designated as ASME |lI
Class A (Class 1) is entirely within the containment vessel and consists of four legs,
each of which extend from the first of two isolation valves to the cold leg piping on the
inlet to each of the four reactor coolant pumps. The current analysis, updated per NRC
Bulletin 79-14, is based on the design transients in Table 4.3-1, and all CUFs are less
than 1.0. ‘

A thermal sleeve is provided in the high-pressure injection connection to the reactor
coolant inlet piping. The analysis of the high-pressure injection nozzles determined that
high-pressure injection flow tests had negligible effect on the high-pressure injection
nozzles, but a significant effect on the normal makeup nozzle. The CUF for the normal
makeup nozzle was calculated to be 0.558 after 40 flow tests; 0.513 usage due to the
40 flow tests and 0.045 usage due to all other transients. Projections of cycles for 60
years implies that the design cycles of 40 will be reached in year 51, with 48 cycles
occurring by year 60. Projecting the CUF to a 60-year number with 50 tests, gives a
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CUF of 0.686 (0.045 + 50/40 * 0.513), which implies the nozzles will still be acceptable.
However, Davis-Besse monitors these cycles and will ensure action is taken before the
design cycles are reached. Davis-Besse has committed (see Appendix A) to replace
the high pressure injection thermal sleeves and safe ends prior to reaching the period of
extended operation. Davis-Besse manages fatigue of these nozzles.

Decay Heat Removal Lines:

The Class 1 portion of the Decay Heat Removal System, designated as ASME 1l Class
A (Class 1) is entirely within the containment vessel and consists of two legs, each of
which- extends from stop-check isolation valves to the reactor vessel core flood lines.
The current analysis, updated per NRC Bulletin 79-14, is based on the deS|gn transients
in Table 4.3-1 and all CUFs are less than 1.0. '

Core Flooding Lines:

The Class 1 portion of the Core Flood System, designated as ASME [l Class A (Class
1) is entirely within the containment vessel and consists of two legs, each of which
- extends from a core flood tank to a reactor vessel core flood nozzle. The current
- analysis, updated per NRC Bulletin 79-14, is based on the design transients in
Table 4.3-1 and all CUFs are less than 1.0. ‘

Pressurizer Safety/Relief Valve Lines:

The Class 1 pressurizer safety/relief valve lines are entirely within the containment, and
run from the safety/relief nozzles on the top head of the pressurizer to the safety/relief
valves. The CUFs calculated for the pressurizer safety/relief valve lines are based on
the design transients in Table 4.3-1 and are all less than 1.0.

Class 1 Piping Summary:

All cumulative usage factors calculated for Class 1 piping are less than 1.0 based on the
design transients identified in Table 4.3-1. The Fatigue Monitoring Program will monitor
these transients for the period of extended operation and ensure that action is taken
before the design cycles are reached. See Section 4.3.1 above for further discussion of
the design cycles.

Disposition: 10 CFR 54.21(c)(1)(iii) The effects of aging on the Class 1 piping will
be managed for the period of extended
operation by the Fatigue Monitoring Program.

4.3.2.3.2 Class 1 Valves Fatigue

A review was performed to determine if the current licensing basis for Davis-Besse
contains fatigue analyses for Class 1 valves. Piping and instrumentation diagrams were
reviewed to identify the Class 1 valves of four inches or greater diameter. While there is
- no code distinction for fatigue analyses between large bore and small bore valves, the
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review of the large bore valves was intended to provide a representation of the status of
such analyses for all Class 1 valves. There were 12 valves of four inches or greater
diameter that were identified as a result of this effort.. A review of the Davis-Besse
. quality assurance records located the stress reports of record for each of the 12 valves,
however, no associated fatigue reports were identified. Therefore, it is concluded that
no -fatigue analyses for Class 1 valves were performed, and there is no TLAA for
Class 1 valves at Davis-Besse. This conclusion is consistent with industry practice at
the time Davis-Besse was designed. Valve bodies and pump casings were considered
robust compared to the piping systems in which they were located and fatigue of the
attached piping was understood to bound the fatigue of the valve bodies.

Disposition: Nota TLAA There are no fatigue analyses for the Class 1
valves at Davis-Besse and thus there is no
TLAA associated with fatigue of Class 1
valves.

43.2.3.3 High Energy Line Break Postulations

USAR Section 3.6.2.1 indicates that the criteria given in Standard Review Plan Sections
3.6.1 and 3.6.2, including Branch Technical Position MEB 3-1, were used in determining
the pipe break locations for pipe whip restraint design. This allows the elimination of
potential break locations based on cumulative usage factors being less than 0.1, if other
stress criteria are also met. The cumulative usage factors calculated for Davis-Besse
piping were based on the design transients that are counted by the Fatigue Monitoring
Program. If any of the design cycles are approached, the Fatigue Monitoring Program
will require action prior to the design cycles being reached. That action will include a
review of the high energy line break location selections. As such, the effects of fatigue
- on the high energy line break location selection will be managed for the period of
extended operation.

' The identification of high energy line break locations for the hot and cold leg piping was
replaced by leak-before-break criteria in 1990. See Section 4.7.1 below for a discussion
of leak-before-break.

Disposition: 10 CFR 54.21(c)(1)(iii) The effects of fatigue on the high energy line
: break location selection will be managed for
the period of extended operation by the

Fatigue Monitoring Program.

4.3.3 NON-CLASS 1 FATIGUE ANALYSES

The specific codes and standards to which systems and components important to safety
were designed are listed in USAR Table 3.2-2. Non-class 1 components that are
Quality Group B or C are largely designed and constructed to the ASME Boiler and
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. Pressure Vessel Code, but certain components are built to other codes including B31.1,
American Water Works Association, and the Draft Pump and Valve Code.

The aging management review for Davis-Besse non-Class 1 mechanical components is
contained in Section 3.2. Non-Class 1 components with a maximum service
temperature in excess of 220°F for carbon steel, or 270°F for stainless steel, are
identified in Section 3.2 as requiring further evaluation for fatigue. That evaluation is
summarized in Sections 4.3.3.1 and 4.3.3.2 below. Section 4.3.3.1 determines that all
TLAAs associated with piping and in-line components (tubing, piping, thermowells,
valve bodies, etc.) remain valid for the period of extended operation. Section 4.3.3.2
determines that there are no TLAAs associated with non-piping components (tanks,
heat exchangers, pump & turbine casings, etc.).

4.3.3.1 Non-Class 1 Piping and In-Line Components

The design of ASME Section Il Class 2 and Class 3 piping systems incorporates a
stress range reduction factor for determining acceptability of piping design with respect
to thermal stresses. Davis-Besse components designated as quality group D are
-designed to ANSI B31.1, which incorporates stress range reduction factors based upon
the number of thermal cycles. A stress range reduction factor of 1.0 in the stress
analyses applies for up to 7,000 thermal cycles. The allowable stress range is reduced
by the stress range reduction factor if the number of thermal cycles exceeds 7,000. If
fewer than 7,000 cycles are expected through the period of extended operation, then
the fatigue analysis (stress range reduction factor) of record remains valid through the
period of extended operation. ' '

Thermal cycles have been projected for 60 years of plant operation in Section 4.3.1.2
above. These projections, applied to the non-Class 1 piping and in-line components
indicate that 7,000 thermal cycles will not be exceeded during 60 years of operation.

¢ Piping connected to the Reactor Coolant System, the Main Steam System, or the
Main Feedwater System will experience essentially the same transients as the
Reactor Coolant System. As shown in Table 4.3-1, there are less than 2400 total
thermal cycles projected in 60 years of operation. As such, systems connected
to the Reactor Coolant, Main Steam, or Main Feedwater systems will not exceed
7,000 equivalent full temperature cycles during the period of extended operation,
and the system piping fatigue analyses (stress range reduction factors) remain
valid for the period of extended operation in accordance with
10 CFR 54.21(c)(1)(i).

e Piping from the fire water storage tank heat exchanger to the fire water storage
tank operates at a temperature that exceeds the fatigue threshold -temperature.
While cycles have not been counted on this system, it is estimated that the
system is cycled four times a week for 24 weeks (October-March) out of the year,
or 96 cycles a year. This is a conservative estimate because in very cold months
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the system is kept running rather than being cycled. As 96 cycles per year for 60
years is 5,760 cycles, the fire water storage tank will not exceed 7,000 design
cycles through the period of extended operation, and the system piping fatigue
analyses (stress range reduction factors) remain valid for the period of extended
operation in accordance with 10 CFR 54.21(c)(1)(i).

e Piping and piping components associated with the emergency diesels, the fire
pump diesel engine, and the station blackout diesel require evaluation of thermal
fatigue.

Technical Specification surveillance requirements 3.8.1.2 and 3.8.1.3 require
each emergency diesel generator to be started once per 31 days, or 720 starts in
60 years. Surveillance requirement 3.8.1.8 requires each emergency diesel to
be run twice per year, or 120 starts in 60 years. Surveillance requirements
3.8.1.13, 3.8.1.14, and 3.8.1.15 require extended runs every two years, or 30
starts in 60 years. As these surveillance requirements may be run consecutively,
or may take credit for inadvertent starts, conservatively combining these starts
indicates there will be less than 870 (720 + 120 + 30) surveillance-related starts
in 60 years. Unanticipated operation of the emergency diesels is less frequent
than testing. Doubling the surveillance-related starts to account for unanticipated
operation produces 1,740 cycles in 60 years and remains below the. 7,000 cycles
implicitly assumed in the analysis. '

The station blackout diesel generator is tested monthly per Technical
Requirements Manual Section 8.8.2. This will account for 720 thermal cycles in
60 years. Unplanned operation of the station blackout diesel is very infrequent
(less than once per year), so the total cycles in 60 years remains below the 7,000
cycles implicitly assumed in the analysis.

Fire Hazards Analysis Report surveillance requirement 8.1.2.E.1 requires a start
of the diesel fire pump engine every 31 days, or 720 times in 60 years.
Surveillance requirements 8.1.2.E.4 and 8.1.2.E.5 require extended diesel runs
once per cycle, conservatively estimated at 60 times in 60 years. Combining
these surveillance requirements concludes there will be less than 780
surveillance-related starts in 60 years. Unanticipated operation of the fire pump
diesel engine is less frequent than testing. Doubling the surveillance-related
starts to account for unanticipated operation produces 1,560 cycles in 60 years
and remains below the 7,000 cycles implicitly assumed in the analysis.

As such, the emergency diesels, diesel fire pump engine, and station blackout
diesel, will not exceed 7,000 equivalent full temperature cycles during the period
of extended operation, and the system piping fatigue analyses (stress range
reduction factors) remain valid for the period of extended operation in
accordance with 10 CFR 54.21(c)(1)(i).
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e Piping and piping components in the Gaseous Radwaste System may exceed
the temperature threshold for fatigue: The piping and piping components are
designed to either ASME Section lll, Class 3 or ANSI B31.1. There are no
explicit fatigue analyses for this piping. The only source of hot gas above the
fatigue threshold is the vent of the reactor coolant drain tank. Gas vented from
this tank will only exceed the fatigue threshold immediately after a safety valve or
‘power operated relief valve lift. As shown in Table 4.3-1, Events 26A, 26B, and
26C, only 72 lifts of these valves are expected in 60 years. As such, the
Gaseous Radwaste System will not exceed 7,000 equivalent full temperature
cycles during the period of extended operation, and the system piping fatigue
analyses (stress range reduction factors) remain valid for the period of extended
operation in accordance with 10 CFR 54.21(c)(1)(i). '

¢ Piping and piping components associated with the containment air systems may
be exposed to maximum operating temperatures that exceed the threshold
values for fatigue, and therefore require further evaluation of thermal fatigue.
The subject piping is designed to ASME Section Ill Class 2 or ANSI B31.1.
There are no explicit fatigue analyses for this piping. The containment air
temperature is restricted to less than 120°F per Technical Specification 3.6.5.
The maximum operating temperature for the containment air systems is 264°F;
which corresponds to the containment design temperature. These systems will
only see that temperature following the containment design transient (LOCA),
and will only see that temperature once in the life of the plant. As such, the
containment air systems will not exceed 7,000 equivalent full temperature cycles
during the period-of extended operation, and the system piping fatigue analyses
(stress range reduction factors) remain valid for the period of extended operation
in accordance with 10 CFR 54.21(c)(1)(i).

e Piping and piping components in the sampling systems may exceed the
temperature threshold for fatigue, and therefore require further evaluation of
thermal fatigue. These sample pipes, valves, and tubing are used for collecting
samples of feedwater or main steam and for routing reactor coolant to the Post
Accident Sampling System.

Sample piping to the Post Accident Sampling System would be used only in the
case of a design basis accident; and thus no cycles are anticipated. The lines
are occasionally used as a test, less than once per year, or 60 cycles in 60 years.
The lines may also be used to degasify the Reactor Coolant System (pressurizer):
but this is defined as an “Infrequent or Special Operation”. An estimate of
“infrequent operation” is less than once per fuel cycle, or 30 times in 60 years.
Consequently this piping and piping components are expected to see less than
90 cycles in 60 years of operation. As this is well below the 7,000 cycles in any
implicit fatigue analyses, the system piping stress analyses remain valid for the
period of extended operation in accordance with 10 CFR 54.21(c)(1)(i).
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Placing the secondary sample panel in service is an infrequent operation
performed after each refueling outage. As such the sample panel will only
heatup and cooldown when the secondary plant heats up and cools down, which
per Table 4.3-1 is projected to 128 cycles in 60 years. Even doubling the cycles
to allow for unplanned isolations and restarts, this system will experience only
256 cycles in 60 years. As such, any implicit fatigue analyses in the system
piping stress analyses remain valid for the period of extended operation in
accordance with 10 CFR 54.21(c)(1)(i).

¢ Piping and piping components of the Auxiliary Steam System may be exposed to
maximum operating temperatures that exceed the threshold for further evaluation
of thermal fatigue. The Auxiliary Steam System is supplied from the Main Steam
System during normal operation and by the auxiliary boiler when the plant is off
line (including during startups). Because the auxiliary boiler sometimes
maintains temperature and pressure in the Auxiliary Steam System when the
plant is off line, the Auxiliary Steam System will see fewer transients than are
experienced by the overall plant. As shown in Tabie 4.3-1, the Main Steam
System (and Reactor Coolant System) is projected to see only 1,915 total
thermal cycles in 60 years of operation. As such, the Auxiliary Steam System will
not exceed 7,000 equivalent full temperature cycles during the period of
extended operation, and the system piping fatigue analyses (stress range
reduction factor)s remain valid for the period of extended operation in
accordance with 10 CFR 54.21(c)(1)(i).

~» Piping and piping components of the Station Heating System may be exposed to
maximum operating temperatures that exceed the threshold for further evaluation
of thermal fatigue. The Station Heating System is a hot water system with a
primary loop heated by the Auxiliary Steam System and secondary loops heated
by the primary loop. This system is normally in service only during the heating
season (winter). The Station Heating System could cycle several times per year
as environmental conditions change. Cycling 20 times per year produces 1,200
cycles in 60 years, therefore the Station Heating System will remain below the
7,000 cycles. As such, the Station Heating System will not exceed 7,000
equivalent full temperature cycles during the period of extended operation, and
the system piping fatigue analyses (stress range reduction factors) remain valid
for the period of extended operation in accordance with 10 CFR 54.21(c)(1)(i).

Disposition: 10 CFR 54.21(c)(1)(i)) The TLAAs associated with fatigue of
non-Class 1 piping and in-line components will
remain valid for the period of extended
operation.
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4.3.3.2 Non-Class 1 Major Components

"Fatigue need not be addressed for non-Class 1 vessels, heat exchangers, storage
tanks, and pumps, unless these components were designed to ASME Section Vil
Division 2 or ASME Section Il Subsection NC-3200. For those non-Class 1 non-piping
components possibly subject to fatigue, a review of component design codes was
conducted to determine if fatigue analyses of the components were required. If no
fatigue analysis was required, then no TLAA for fatigue exists. '

While most Class 1 components are designed in accordance with ASME Section lll,
non-Class 1 pressure vessels, heat exchangers, tanks, and pumps are often designed
in accordance with other industry codes and standards, reactor designer specifications,
and architect engineer specifications. ASME Section Il Subsection NC-3200 and
"ASME Section VIII Division 2 include fatigue design requirements, and include
provisions for "exemption from fatigue,” which is actually a simplified fatigue evaluation
based on materials, configuration, temperature, and cycles. If cyclic loading and fatigue
usage for a component could be significant, then ASME Section VIII Division 2 or
NC-3200 would have been specified.

Due to conservatism in ASME Section VIl Division 1 and ASME Section Ill NC-3100
and ND-3000, detailed fatigue analysis is not required. Also, fatigue analyses are not
required for NC and ND pumps and storage tanks (< 15 psig), or for other design codes
(e.g., ASME Section VIl Division 1, AWWA, MSS, NEMA). Components designed and
fabricated to these codes require no fatigue analyses for the period of extended
operation. '

The non-Class 1 non-piping components identified in Sections 3.2, 3.3 and 3.4 as
requiring further evaluation for fatigue are discussed below.

¢ The decay heat removal coolers, decay heat removal pumps, and borated water
storage tank heater are the only non-piping components in the Decay Heat
Removal / Low Pressure Injection System that may exceed the fatigue threshold
temperature. The decay heat removal coolers are designed to ASME
Section llI-C (tube side) and ASME Section VIIl (shell side). The decay heat
removal pumps are designed to the draft ASME Code for pumps and valves
1968, Class 2. The borated water storage tank heater is designed to ASME
Section VIl Division 1 (tube side) and ASME Section VIlI (shell side)

No fatigue analyses exist for these components, and therefore, there are no
TLAAs related to fatigue. These components require no further fatigue
evaluation for period of extended operation. ‘

e The auxiliary feedwater pump turbine casings are the only non-piping
components within the evaluation boundaries of the Main Steam System that
exceed the fatigue threshold temperature. There are no design codes
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~associated with these turbines, only the standards of the American Society for
Testing and Materials and National Electrical Manufacturers Association.

No fatigue analyses exist for the auxiliary feedwater pump turbine casings, and
therefore, there are no TLAAs related to fatigue. These components require no
further fatigue evaluation for the period of extended operation.

e The fire water storage tank heat exchanger is the only non-piping component
within the evaluation boundaries of the Fire Protection System that exceeds the
fatigue threshold temperature.  This heat exchanger was fabricated in
accordance with ASME Section ViIlI Division 1. ‘

‘No fatigue analysis exists for the fire water storage tank heat exchanger, and
therefore, there is no TLAA related to fatigue. This component requires no
~ further fatigue evaluation fo‘r the period of extended operation.

e  The waste gas surge tank is the only non-piping component within the evaluation
boundaries of the Gaseous Radwaste System that exceeds the fatigue threshold
temperature. The waste gas surge tank is built to ASME Section Ili, Class C.

No fatigue analysis exists for the waste gas surge tank, and therefore, there is no
TLAA related to fatigue. This component is acceptable for period of extended
operation without further evaluation.

e The pressurizer quench tank is the only non-piping component within the
boundaries of the Reactor Coolant Drains and Vents System that may exceed
the threshold temperature requiring further evaluation of thermal fatigue. The
design code for the pressurizer quench tank is ASME Section Il Class 3.

No fatigue analysis exists for the pressurizer quench tank, and therefore, there is
no TLAA related to fatigue. This component requires no further fatigue
evaluation for the period of extended operation.

o The Intake Structure Unit Heater heat exchangers are supplied by low pressure
steam and may exceed the threshold temperature of thermal fatigue. No fatigue
analysis exists for these nonsafety-related components, and therefore, there is
no TLAA related to fatigue. These components require no further fatigue
evaluation for the period of extended operation.

e The evaporator package condensate drain pumps, the degasifier package drain
- pumps, and the condensate pumps all may reach temperatures of approximately
300°F. No fatigue analysis exists for these nonsafety-related pumps, and
therefore, there is no TLAA related to fatigue. These components require no
further fatigue evaluation for the period of extended operation.
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e The 10 psig condensate tank may reach 298°F. The 10 psig condensate tank is
built to ASME Section VIIl. No fatigue analysis exists for this nonsafety-related
tank, and therefore, there is no TLAA related to fatigue. This component requires
no further fatigue evaluation for the period of extended operation.

Dispoéition: Not a TLAA - There are no fatigue analyses, and hence no
TLAAs, associated with the non-Class 1
non-piping components.

4.3.4 EFFECTS OF REACTOR COOLANT ENVIRONMENT ON FATIGUE
4.3.41 Background

- Industry test data indicate that certain environmental effects (such as temperature and
- dissolved oxygen content) in the primary systems of light water reactors could result in
greater susceptibility to fatigue than would be predicted by fatigue analyses based on
the ASME Section Ill design fatigue curves. The ASME design fatigue curves were
based on laboratory tests in air and at low temperatures. Although the failure curves
derived from laboratory tests were adjusted to account for effects such as data scatter,
size effect, and surface finish, these adjustments may not be sufficient to account for
actual plant operating environments.

No immediate NRC staff or licensee action is necessary to deal with the environmentally
assisted fatigue issue. However, because metal fatigue effects increase with service
life, environmentally assisted fatigue is evaluated for license renewal. Guidance for
performing this evaluation is provided in NUREG/CR-6260 “Application of
NUREG/CR-5999 Interim Fatigue Curves to Selected Nuclear Power Plant
Components,” and EPRI Report MRP-47, “Guidelines for Addressing Fatigue
Environmental Effects in a License Renewal Application.”

NUREG/CR-6260 identifies locations of interest for consideration of environméntal
effects in several types of nuclear plants. Section 5.3 of NUREG/CR-6260 reviews the
following locations for Babcock & Wilcox pressurized water reactors.

e Reactor vessel shell and lower head; includivn‘g the instrumentation nozzles

¢ Reactor vessel inlet and outlet nozzles

o Pressurizer surge line (including pressurizer surge nozzle and hot leg surge
' nozzle)

e High pressure injection/makeup nozzle
o Reactor vessel core flood nozzle

e Decay heat removal Class 1 piping
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Evaluations performed for the period of extended operation do not indicate that 40-year
cumulative usage factors will exceed:the fatigue limit (1.0) because the environmentally
assisted fatigue adjustment is not applied during the initial 40 years of operation,
consistent with the closure of Generic Safety Issue (GSI) 190, “Fatigue Evaluation of
Metal Components for 60-year Plant Life.” '

4.3.4.2 Davis-Besse Evaluation

The effect of the reactor coolant environment on fatigue usage has been evaluated for
the six locations identified in NUREG/CR-6260. An environmentally assisted fatigue
correction factor, Fe,, was determined using material specific guidance contained in
NUREG/CR-6583 “Effects of LWR Coolant Environments on Fatigue Design Curves of
Carbon and Low-Alloy Steels,” inn NUREG/CR-5704 “Effects of LW Coolant
Environments on 